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About this Report
Perceiving a gap in the resources available to individuals and 

organizations concerned about the gendered experiences 

of climate change, GGCA commissioned this literature 

review in early 2016 in order to provide the most up-to-

date assessment of the current evidence base illustrating 

how vulnerability to climate change and climate adaptation 

decisions vary by gender. This is designed to serve as a 

resource highlighting literature addressing a broad array 

of gender and climate issues affecting vulnerability and 

adaptation capacity. While this document contains hundreds of 

references, due to space limitations, it is not able to provide 

a comprehensive assessment of every topic covered. Readers 

are directed to the literature reviews cited below for additional 

VRXUFHV��DV�ZHOO�DV�VXEMHFW�VSHFLĆF�UHIHUHQFHV�WKDW�DUH�

contained in many sections of the review, which often contain 

information on additional research.  

It is GGCA’s hope that this review provides insights for 

advocates, policymakers, scholars, and members of the public 

who seek to understand and address gender-differentiated 

climate experiences. Although the search was comprehensive, 

a select number of sources were chosen, providing a diverse 

array of evidence to support the advocacy and policymaking 

work of GGCA members. This includes evidence on gendered 

experiences in different geographic areas, using a variety of 

research methods, and produced by scholars from the Global 

South as well as the Global North. Readers are encouraged to 

use this as a resource for their advocacy, policymaking, and 

research activities.

About GGCA 
Launched in 2007, the Global Gender and Climate Alliance 

works to ensure that climate change policies, decision-

making, and initiatives at the global, regional and national 

levels are gender responsive which is critical to solving the 

climate crisis. GGCA brings a human face to climate change 

decision–making and initiatives to integrate a gender 

perspective into policy and decision making, ensure that 

ĆQDQFLQJ�PHFKDQLVPV�RQ�PLWLJDWLRQ�DQG�DGDSWDWLRQ�DGGUHVV�

the needs of poor women and men equitably, build capacity 

at all levels to design and implement gender-responsive 

climate change policies, strategies and programmes, and share 

practical tools, information, and methodologies to facilitate the 

integration of gender into policy and programming.

4

4

4

5

5

6

6

7

8

8 

9

14

15

17

18

20

21

22

23

25

26

27

28

29

31

32

34

34

35

36

CHAPTER 1. Introduction

1.1 Background on Gender and Climate Change 

1.2 How to Use This Report

1.3 Summary of Previous Literature Reviews

1.4 Research Included in Review

CHAPTER 2. The Policy Context of Gender and Climate Change

2.1 Gender in Climate Governance and Gender Mainstreaming

2.2 Climate Finance

2.3 Impacts of Gender Mainstreaming

CHAPTER 3. Climate Change and Gendered Livelihoods 
 Impacts and Adaptation Strategies

3.1 Livelihoods Impacts and Adaptation Strategies: Agriculture

3.2 Livelihoods Impacts and Adaptation Strategies: Forests

3.3 Livelihoods Impacts and Adaptation Strategies: Fisheries

3.4 Livelihoods Impacts and Adaptation Strategies: Water Resources Management

3.5 Livelihoods Impacts and Adaptation Strategies: Energy

3.6 Livelihoods Impacts and Adaptation Strategies: Urban Livelihoods

3.7 Livelihoods Impacts and Adaptation Strategies: Migration

CHAPTER 4. Climate Change and Gendered Health Impacts

4.1 Health Impacts: Mortality

4.2 Health Impacts: Hunger and Food Security 

4.3 Health Impacts: Infectious Disease

4.4 Health Impacts: Mental Health

4.5 Health Impacts: Reproductive and Maternal Health

4.6 Health Impacts: Personal Safety during Disasters

CHAPTER 5. Concluding Remarks

Recommendations for Additional Research

Appendix

Glossary

Methodology/Approach

Works Cited



GENDER AND CLIMATE CHANGE   54   GENDER AND CLIMATE CHANGE

 
1.1 BACKGROUND ON GENDER  

AND CLIMATE CHANGE

The impacts of climate change are already being 

experienced by each and every person around the world. 

However, these consequences are not being experienced 

evenly, and certain individuals are disproportionately 

affected. These individuals tend to face social, economic, 

cultural, and political inequalities and often live in places, 

such as coastal regions, that are heavily impacted by disasters 

related to climate change. In addition, they often lack the 

resources and capacity necessary to adequately respond to 

these challenges. 

One important area of inequality is that of gender, the focus 

of this review. Gender inequalities have social, economic, 

political, and cultural implications for individuals responding 

to climate change. Examining gender is important because 

women, men, boys and girls, while hardly homogenous 

groupings, tend to have systematically different experiences 

in relation to climate change based on the inequalities 

associated with socially constructed gender roles (1, 2). 

Gender serves as an important dimension of both 

vulnerability and adaptation, that is, whether and how 

women, men, boys, and girls are affected by and respond to 

climate change (3, 4). Vulnerability is commonly understood 

as social, economic, political, cultural, or other factors 

ZKLFK�PDNH�VSHFLĆF�JURXSV�PRUH�VXVFHSWLEOH�WR�DGYHUVH�

change (5). Adaptation is the ability to change in response 

to the impacts of an event in order to minimize adverse 

consequences (6). Although discussions about gender often 

revolve around women and girls, who, in some contexts, 

are disproportionately vulnerable to the impacts of climate 

change, men and boys also have unique vulnerabilities 

which should also be addressed through changes in policies 

or practices. Such change can be brought about through 

a process of gender mainstreaming, that is, ensuring that 

gendered concerns are addressed and that the policy or 

practice does not further existing gender inequalities (7).  

GGCA views gender as a lens through which to understand 

individual experiences of climate change. While acknowledging 

WKDW�LW�LV�DQ�RYHUVLPSOLĆFDWLRQ��IRU�HDVH�LQ�WKLV�GRFXPHQW��

gender is discussed in binary terms, as females and males tend 

to have different experiences around climate change that 

we wish to highlight. Readers who would like to see a more 

nuanced discussion of gender issues are directed to resources 

cited in the discussion on page 33  (For Further Reading: 

Feminist Critiques of the Gender and Climate Literature).

Additionally, gender is one of many dimensions of 

vulnerability and adaptive capacity. Differences in 

experiences related to climate change are not limited to 

distinctions between women and men or boys and girls, but 

DOVR�KDYH�GLPHQVLRQV�WKDW�DUH�LQćXHQFHG�E\�RWKHU�VRFLDO�

categories, such as age, class, race, ability and sexuality, 

among others. The contexts in which females and males live 

LQćXHQFH�KRZ�RWKHU�VRFLDO�FDWHJRULHV�DIIHFW�WKHLU�H[SHULHQFHV�

with climate change (8, 9). Although these characteristics are 

not discussed in detail in this piece due to space limitations, 

readers are encouraged to be mindful of them when using the 

evidence contained herein, as they often form an important 

component of the contexts in which gender-related 

differences in climate change experiences develop. 

1.2 HOW TO USE THIS REPORT

This report is divided into sections by topic. The remainder 

of Chapter 1 summarizes the literature base and provides 

an overview of the methodology used in this review. 

Chapter 2 addresses policy issues pertaining to gender 

and climate change. Chapter 3 covers literature on 

gender-differentiated livelihoods impacts and adaptation 

strategies associated with climate change. Chapter 4 

addresses the gender-differentiated health impacts of 

climate change. Chapter 5 offers summary conclusions and 

recommendations. Additional details on our search process 

are provided in the Appendix.  

This review contains references to over 600 articles, 

reports, book chapters, and other documents that, in most 

cases, are the primary sources providing direct evidence of 

the gendered impacts of and responses to climate change. In 

order to make this document readable, detailed explanations 

of each source are not provided, but rather a pertinent claim 

or summary of the reference and then a citation. Readers are 

strongly encouraged to follow up and look at sources that 

DUH�RI�LQWHUHVW�LQ�RUGHU�WR�ĆQG�DGGLWLRQDO�LQIRUPDWLRQ�DV�ZHOO�

as to learn more about the context in which the research 

was conducted. 

There are limitations associated with this analysis. Searches 

were limited to English-language material, potentially 

H[FOXGLQJ�LPSRUWDQW�ĆQGLQJV�SXEOLVKHG�LQ�RWKHU�ODQJXDJHV��

While this review covers a wide array of gender and climate 

change linkages, time and space limitations precluded a 

discussion of some material. For instance, relationships 

between gender and mitigation (such as how gender is 

associated with the production of carbon dioxide emissions) 

are not discussed in this review, though they are of growing 

importance to gender and climate change debates and 

policymaking activities (10–12). Topics not addressed in this 

review may be covered in a future version. 

1.3 SUMMARY OF PREVIOUS LITERATURE 
REVIEWS 

7KLV�**&$�UHYLHZ�LV�QRW�WKH�ĆUVW�UHYLHZ�RI�WKH�JHQGHU�DQG�

climate change literature. A variety of other organizations 

and individuals have surveyed the gender and climate change 

literature in the past decade, often with particular thematic 

focuses, including on agriculture (13), nutrition and health 

(14), vulnerability to natural disasters (15, 16), climate 

adaptation (3), and economic empowerment (17). Other 

reviews have surveyed the literature more broadly (18–24). 

In addition, various anthologies and books have addressed 

different aspects of gendered vulnerability to climate change 

as well as research on how climate adaptation practices are 

RIWHQ�JHQGHUHG����å�����RU�KDYH�H[DPLQHG�VSHFLĆF�HOHPHQWV�

of the gender and climate literature in greater detail, such 

as examining the role of gender in natural disasters (30–32), 

gender, environmental change, and water resources (33), 

DQG�JHQGHU�DQG�FOLPDWH�ĆQDQFH�������0RUHRYHU��ZKLWH�SDSHUV�

KDYH�H[DPLQHG�OLWHUDWXUH�RQ�VSHFLĆF�FOLPDWH�FKDQJH�UHODWHG�

issues through a gender lens, such as food security (35), 

resilience in drylands systems (36), smallholder farming (6), 

FOHDQ�HQHUJ\�WHFKQRORJLHV�������FOLPDWH�IULHQGO\�PLFURĆQDQFH�

(38), cities (11), and climate adaptation in general (2, 39, 40). 

Arguably the most comprehensive document on gender and 

climate that has been published to date is a 2015 IUCN and 

GGCA publication, Roots for the Future, exploring the gender-

differentiated impacts of climate change, as well as the 

changes in public policies needed to address these impacts 

(41). This document is highly recommended for individuals 

seeking additional detail and examples of the issues brought 

up in this literature review, particularly around issues of policy. 

This review is designed to complement, update, and expand 

upon earlier reviews, by providing an in-depth look into the 

gendered impacts of climate change with an emphasis on 

livelihoods and health, as well as addressing how climate 

adaptation strategies are often heavily gendered. 

Since many of the pieces cited above were published, 

the literature base on gender and climate change has 

JURZQ�VLJQLĆFDQWO\��KLJKOLJKWLQJ�D�JURZLQJ�LQWHUHVW�LQ�WKH�

linkages between gender and climate change. However, a 

disproportionate number of studies focus on sub-Saharan 

Africa and Asia (42). Moreover, adaptation studies (as opposed 

to vulnerability studies) tend to address gender issues more 

rigorously (42). There is also a relative lack of research on 

gender and mitigation compared to research on adaptation 

and impacts. These discrepancies can be seen in the base of 

literature discussed below. Although some earlier literature 

suggests that part of the problem facing advocates of gender 

PDLQVWUHDPLQJ�LV�D�ODFN�RI�VXIĆFLHQW�JHQGHU�GLVDJJUHJDWHG�

data on climate change issues (43), this is becoming less of a 

problem as more organizations recognize the importance of 

gender and climate linkages and changing their data collection 

practices accordingly, allowing for the development of many 

of the publications cited in this review. For example, IUCN 

has developed an Environment and Gender Information 

tool, which provides gender-disaggregated data to explore 

questions around climate policymaking and gender (44). As 

additional gender-disaggregated data are collected on climate 

change impacts and responses, it is likely that future reviews 

ZLOO�FRQWDLQ�HYHQ�JUHDWHU�JHRJUDSKLF�DQG�VHFWRUDO�VSHFLĆFLW\��

allowing for more nuanced, context-sensitive understandings 

of these issues. 

1.4 RESEARCH INCLUDED IN REVIEW

Broadly speaking, this review summarizes findings on 

gender that were generated in one of four ways. Each 

of these methodologies has respective strengths and 

weaknesses. By including evidence using all of these methods 

into a single review, a more complete picture of the gendered 

dimensions of climate change can be gathered than from the 

use of any single method. These methods include:

ï� Statistical models, which use a gender-related criterion, 

typically along with numerous other demographic, 

economic, social, and environmental variables, in order to 

assess correlated factors and in certain cases, predict a 

particular outcome. For example, a recent study on factors 

LQćXHQFLQJ�GURXJKW�WROHUDQW�PDL]H�DGRSWLRQ�LQ�8JDQGD�

uses gender of the household head as a predictor of 

adoption (45).  

ï� Qualitative research techniques, which use interviews 

or focus groups with persons believed to be directly or 

indirectly impacted by climate change in order to generate 

in-depth understandings of gendered vulnerability to and 

adaptation strategies. For example, research from Australia 

explores how farmers are being adversely affected by 

climate change, and how conceptions of masculine self-

reliance and stoicism make it challenging for farmers to seek 

assistance from others (46, 47).

ï� Case study reports, which provide context concerning the 

gendered dimensions of climate change for a particular 

geographic area and/or the gendered effects of a particular 

intervention related to climate change. Such reports often 

use descriptive and qualitative methods, and are often 

prepared by an NGO or intergovernmental body. For 

example, WEDO published a report in 2008 exploring how 

FOLPDWH�FKDQJH�DQG�JHQGHU�LQWHUUHODWH�LQ�WKH�VSHFLĆF�
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ï� geographic area and/or the gendered effects of a particular 

intervention related to climate change. Such reports 

often use descriptive and qualitative methods, and are 

often prepared by an NGO or intergovernmental body. 

For example, WEDO published a report in 2008 exploring 

KRZ�FOLPDWH�FKDQJH�DQG�JHQGHU�LQWHUUHODWH�LQ�WKH�VSHFLĆF�

contexts of Senegal, Ghana, and Bangladesh (48).

ï� Literature reviews, which are incorporated as sources 

throughout this report, particularly when such reviews 

provide additional detail on a sector with gender-

differentiated climate effects that space constraints do 

not allow for detailed discussion in this document. For 

example, we cite two reviews (including one chapter from 

the 2014 IPCC 5 report) in order to provide additional 

background on the issue of food security (49, 50). 

Additional details on the databases, search terms and 

parameters used to locate this literature can be found in  

the Appendix. 

2.1 GENDER IN CLIMATE GOVERNANCE AND 
GENDER MAINSTREAMING

A key approach for improving the capacity of women to cope 

with climate change are the efforts of many GGCA members, 

and others, to push for increased female representation 

in environmental governance institutions, as well as for 

gendered language in national and international climate 

policies. Because of gendered social roles, women and men 

often have different perspectives and understandings, and 

both women’s and men’s knowledge are needed to address 

issues related to climate change (51). However, women have 

been historically underrepresented in managerial roles in 

environmental policymaking. For instance: 

ï� In the European Union, women make up only 26% 
of individuals in high level government positions 
responsible for energy, transport, and environmental 
policymaking as of 2011 (52). 

ï� Only 12% of federal environment ministries globally are 
headed by women, as of 2015 (53). 

ï� At the World Energy Council, only 4% of chairs and 18% 
of secretaries are female (53). 

ï� At the UNFCCC COP 20 meeting in 2014, 36% of 
government delegates were female (44). While gender 

balance has yet to be achieved at COP meetings, this 

situation is an improvement from previous meetings, 

where women were less represented. While countries in 

the Global North tend to be closer to gender parity in their 

ministerial roles and delegations, there is wide variation 

among countries in the Global South, with countries from 

Latin America generally close to gender parity, while 

countries in the Middle East and North Africa are the 

furthest (54, 55). 

Complementing the efforts to ensure gender parity in climate 

leadership roles, there are also growing efforts to mainstream 

gender into policies and practices in a variety of climate 

change-related sectors. While space limitations preclude 

DQ�LQ�GHSWK�GLVFXVVLRQ�RI�VHFWRU�VSHFLĆF�PDLQVWUHDPLQJ�

practices, some examples include recently published gender 

mainstreaming policies or discussions of best practices 

LQ�DJULFXOWXUH����å�����IRUHVWU\����å�����ĆVKHULHV����å�����

energy (66–69), water (70–72), health (73–75), and disaster 

management (76). 

Ensuring that gendered language remains at the forefront 

of climate policy efforts is a continual struggle, however. 

In some cases, these efforts are succeeding, such as at the 

2015 COP 21 meeting in Paris, which included language in 

WKH�ĆQDO�DJUHHPHQW�RQ�HQVXULQJ�FOLPDWH�SROLFLHV�DUH�JHQGHU�

responsive (77). In other cases, efforts are lagging behind. 

Recent evidence examining national reports to the Ramsar 

Convention on Wetlands indicates that mentions of gender-

related terms have actually decreased since national reporting 

began in 1999 (78). Recent analyses from Uganda note that 

climate policies in that country are increasingly using gendered 

terminology, an important step forward, but that the language 

used is largely not gender-responsive. For example, Uganda’s 

national climate change policy mentions that women are likely 

to experience particular challenges as a result of entrenched 

gender inequalities in Ugandan society, yet provides no actions 

or policies for addressing these problems (79, 80). 

Gender mainstreaming practices should be incorporated into 

all types of climate change policies, projects, and research, 

DOWKRXJK�VXFK�FKDQJHV�FDQ�EH�FKDOOHQJLQJ�DW�ĆUVW��)RUWXQDWHO\��

a variety of resources for practitioners have been produced 

to help readers mainstream gender into their climate change-

related activities. Box 1 contains a list of toolkits that can 

serve as resources in making this transition.

2.2 CLIMATE FINANCE

Another area of climate policy with gendered implications 

LV�FOLPDWH�ĆQDQFH�SURMHFWV�������&OLPDWH�ĆQDQFLQJ�LV�DQ�

important mechanism for funding projects designed to 

mitigate and adapt to the impacts of climate change in 

developing countries that are likely to experience some 

of the greatest impacts of climate change, but often lack 

the necessary resources to develop infrastructure and 

institutions to address its effects. Such projects include 

renewable energy development, habitat restoration, 

sustainable infrastructure development, and capacity building 

to develop climate-resilient livelihoods practices (81). In the 

past 25 years, several international mechanisms have been 

GHYHORSHG�WR�ĆQDQFH�WKHVH�SURMHFWV��LQFOXGLQJ�

ï� The Green Climate Fund (GCF), established by the 

UNFCCC in Cancun in 2010, with a goal of directing 

funding to adaptation and mitigation projects in 

developing countries, receiving $10.3 billion in  

pledges to date (82).  

ï� The Climate Investment Funds (CIF), sponsored by the 

world’s multilateral development banks, which consist of 

four separate funds totaling $8.3 billion in pledges, with 

the bulk of pledges ($5.6 billion) targeted at expanding the 

use of clean technologies, such as renewable energy or 

sustainable transport (83). 

ï� The Global Environment Facility (GEF), which works 

closely with United Nations-backed institutions and 

multilateral development banks to channel funding to 

environmental projects around the world, including 

projects focusing on climate change, and is poised to  

spend $4.3 billion on an assortment of these projects 

between 2014 and 2018 (84).  

ï� The Clean Development Mechanism (CDM), which 

developed countries that are signatories to the Kyoto 

3URWRFRO�WR�ĆQDQFH�WKH�GHYHORSPHQW�RI�FOLPDWH�PLWLJDWLRQ�

projects in developing countries (85).  

ï� The Adaptation Fund (AF), which was also established 

XQGHU�WKH�.\RWR�3URWRFRO�WR�ĆQDQFH�DGDSWDWLRQ�SURMHFWV�

in developing countries, has committed over $300 million 

towards such efforts to date (86). 

$W�WKH�VDPH�WLPH��WKHUH�LV�FRQFHUQ�WKDW�FOLPDWH�ĆQDQFH�

institutions fail to address the needs of both women and men 

in their funding decisions.1 In particular, there are concerns 

WKDW�ĆQDQFH�LQVWLWXWLRQV�DUH�QRW�GRLQJ�HQRXJK�WR�HQVXUH�

that gender mainstreaming activities are incorporated in 

the projects that they fund (87, 88). In 2008, GEF outlined 

gender mainstreaming steps that its projects should take, 

which include (89):

ï� Conducting gender analysis and social assessment during 

project design

ï� Consulting with women as project stakeholders

ï� Including gender in the statement of the project’s intended 

objective

ï� Developing project components with gender targets

ï� Collecting sex-disaggregated data

ï� Creating a budget item for gender-related activities

Within the past several years, however, most major climate 

ĆQDQFLQJ�PHFKDQLVPV�KDYH�DGRSWHG�VSHFLĆF�JHQGHU�SROLFLHV�

and action plans that are designed to change institutional 

norms towards gender, encouraging the adoption of some of 

WKH�SUDFWLFHV�OLVWHG�DERYH��6SHFLĆFDOO\�

ï� GCF adopted a Gender Policy and Gender Action Plan 
in 2015 (90). However, some have criticized the policy for 

DOORZLQJ�WRR�PXFK�ćH[LELOLW\�WR�LQGLYLGXDO�JRYHUQPHQWV��

potentially undermining its effectiveness (91). 

ï� CIF underwent a Gender Review in 2012 (92), which 

was followed up with Gender Action Plans in 2014 (93) 

and 2016 (94) with concrete steps to further mainstream 

gender throughout CIF activities. 

ï� GEF enacted a gender mainstreaming policy in 2011 (95), as 

Gendered vulnerability and adaptive capacity to 
climate change is affected by the work of policymakers 
at all levels of government. Gender balance in access 
to policymaking spaces helps ensure that the needs 
and perspectives of women and men are adequately 
addressed in policymaking processes. Additionally, 
promoting the importance of gender mainstreaming 
in climate policies, practices, and research, including 
DFWLYLWLHV�DURXQG�FOLPDWH�ĆQDQFH��LV�LPSRUWDQW�IRU�
ensuring that projects which seek to help women 
and men reduce their vulnerability and adapt to the 
impacts of climate change are carried out in a way that 
addresses the gendered experiences of women and men. 

1�$�PRUH�GHWDLOHG�GLVFXVVLRQ�DERXW�WKH�UROH�RI�JHQGHU�LQ�FOLPDWH�ĆQDQFH�

institutions can be found in Chapter 6 of Roots for the Future (87). 

Chapter 2. The Policy 
Context of Gender and 
Climate Change
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well as a Gender Equality Action Plan in 2014, which provides 

additional guidance for implementing gender mainstreaming 

throughout GEF activities (96). GEF has undertaken reviews 

to ensure that its member entities are in compliance with the 

policy, with the bulk of the evidence suggesting that member 

entities are making progress in incorporating gender into 

project development (97). 

ï� CDM projects in general do not have a strong focus on 
gender mainstreaming (87), although a 2010 review 

suggests that despite the lack of focus in many projects 

on designing and planning around gender concerns, 

many CDM projects are likely to impact issues that have 

gendered dimensions (98).  

ï� AF has a Gender Policy and Gender Action Plan as of 
March 2016 (99). 

The creation of these policies serves as an important step 

WRZDUGV�UHIRUPLQJ�FOLPDWH�ĆQDQFH�SURFHVVHV�ZLWK�D�JRDO�RI�

achieving stronger outcomes for women and men. 

2.3 IMPACTS OF GENDER MAINSTREAMING

The efforts described above to create gender parity in 

policymaking activities, increase the use of gendered 

language in environmental treaties, and ensure that climate 

ĆQDQFLQJ�VFKHPHV�LQFOXGH�JHQGHU�DV�D�FHQWUDO�IRFXV�VHHN�WR�

reduce gendered differences in vulnerability and adaptation 

capacity. However, there is an important missing link in this 

literature. There are currently very few academic articles 

or NGO reports detailing how these efforts resulted in 

impacts�RQ�ZRPHQ�DQG�PHQ�EHQHĆWWLQJ�IURP�FOLPDWH�SROLFLHV�
DQG�ĆQDQFLQJ��'RHV�LQFUHDVLQJ�ZRPHQèV�UHSUHVHQWDWLRQ�

in governing bodies and increasing the use of gender 

mainstreaming practices lead to policies and programming 

that are more likely to produce, or which have produced 

more gender-responsive outcomes? Many in the advocacy 

community strongly believe that gender mainstreaming 

improves outcomes for women and men, yet there is a strong 

need to document whether and how this is true. 

There are a handful of academic articles illustrating how 

increased representation of women in climate policymaking 

leads to improved environmental outcomes, which are likely 

WR�EHQHĆW�ZRPHQ�DQG�PHQ��SURYLGLQJ�VRPH�HYLGHQFH�IRU�

the importance of the role of gender in policy activities. As 

more women enter positions of authority that have been 

traditionally dominated by men, systematically different 

choices are often made. For instance, having more women 

in positions of political authority is associated with lower 

national carbon footprints (100, 101), or more protected 

land (102). Additionally, countries with a greater proportion 

of female parliamentarians are more likely to ratify 

environmental treaties (103). When women represent a 

JUHDWHU�VKDUH�RI�D�FRUSRUDWH�ERDUG��WKH�ĆUP�LV�PRUH�OLNHO\�WR�

disclose information on carbon emissions (104). 

The impacts of gender mainstreaming efforts to 

transform policies are now being documented, 

although the evidence base continues to be small. 

ï� Early reviews of GEF projects indicate that gender 

mainstreaming activities did not occur in most projects 

(89). However, an IUCN analysis notes that after the 

adoption of the GEF’s Gender Mainstreaming Policy  

in 2011, substantially more projects adopted gender 

mainstreaming practices (55). 

ï� CIF has also recently documented similar results. For 

instance, up to June 2014, only 26% of CIF projects 

undertook gender analysis during project design, 

compared to 68% of projects approved in 2015, following 

the adoption of CIF’s Gender Action Plan (94). 

ï� In Cameroon, IUCN worked closely with government 

RIĆFLDOV�WR�GHYHORS�D�JHQGHU�DQG�5(''��URDGPDS�LQ�RUGHU�WR�

HQVXUH�WKDW�JHQGHU�FRQVLGHUDWLRQV�DUH�DGGUHVVHG�LQ�5(''��

programming activities. In turn, these efforts have helped 

reform land tenure laws in order to make it easier for women 

to access land—an important asset for climate resilience (59). 

ï� In contrast, despite a prevalence of policies and best 

practices around gender mainstreaming in the sustainable 

energy sector, a recent analysis of 192 renewable energy 

project proposals by the Wuppertal Institute for Climate, 

Environment and Energy suggests that relatively few 

proposals sought to incorporate aspects of gender 

mainstreaming into their project planning, indicating that 

more work needs to be done to encourage practitioners to 

address gender issues in project planning (105).

Climate change is affecting the ability of women and 
men around the world to earn a living, particularly 
in developing countries, and particularly among 
individuals who rely on the use and/or sale of natural 
resources as a primary livelihood strategy (106). This 
chapter discusses existing literature that provides 
examples of gendered vulnerability to the effects of 
climate change on livelihoods, as well as gendered 

capacity to adapt to these impacts. As is true with 
RWKHU�ĆQGLQJV�LQ�WKLV�UHYLHZ��JHQGHUHG�FOLPDWH�FKDQJH�
experiences in livelihoods vary within and between 
communities, with women experiencing greater 
YXOQHUDELOLW\�DQG�RU�GLIĆFXOWLHV�DGDSWLQJ�LQ�VRPH�
locations, and men in others. The following discussion 
centers on examples in several livelihoods areas—
DJULFXOWXUH��IRUHVWV��ĆVKHULHV��ZDWHU�UHVRXUFHV��HQHUJ\��
urban livelihoods, and migration.  

3.1 LIVELIHOODS IMPACTS AND ADAPTATION 
STRATEGIES: AGRICULTURE

Agricultural vulnerability to climate change depends on 

cropping practices and access to land, as well as the use of 

farming inputs and tools. Individuals who have access to 

land, water, fertilizer, and other inputs, as well as who adopt 

sustainable agricultural practices are more likely to adapt to 

the impacts of climate change, yet access to and knowledge 

of these tools and practices is gendered. In many settings, 

ZRPHQ�DUH�OHVV�OLNHO\�WR�SRVVHVV�WKH�NQRZOHGJH�DQG�ĆQDQFLDO�

capital needed to improve their farms (107, 108). Moreover, 

new technologies that are intended to improve adaptive 

capacity may not have gender-equalizing outcomes (109). 

This section addresses the relationships between gender, 

climate change, and agriculture, examining aspects of 

vulnerability and adaptation separately. 

Cropping and Livestock Practices

Men and women often plant different types of crops and have 

different access to livestock. Depending on local contexts, 

this can make women or men more or less vulnerable to the 

effects of climate shocks. In general, planting a diversity 

of crops (both intraspecies and interspecies variation) is 

associated with resilience to climate change-related shocks 

(110). Some evidence suggests that men’s crop production is 

more likely to be vulnerable to the effects of climate change. 

For example:

ï� In northern Ethiopia, households with a greater share of 

female members are more likely to plant a diversity of crop 

varieties (111). 

ï� In Mexico, women who have access to irrigation plant a 

greater diversity of crops than comparable men (112). 

ï� A nuanced case study from Ghana notes that men tend to 

grow crops to sell at markets, making their crops vulnerable 

WR�ćXFWXDWLRQV�LQ�PDUNHW�SULFHV��ZKLOH�VRPH�RI�WKH�FURSV�

that women grow are more affected by precipitation 

ćXFWXDWLRQV��+RZHYHU��ZRPHQèV�DQG�PHQèV�YXOQHUDELOLW\�WR�

the effects of climate change varies considerably between 

households, even within the same community (113). 

In contrast, evidence from other settings suggests that  

some women may be especially vulnerable to climate shocks. 

For example:

ï� Evidence from Nepal notes that female-headed 

households grow fewer crop types than male-headed 

households (114, 115).

ï� In The Gambia, men tend to plant more species of crops 

and fruit trees, whereas women tend to focus primarily 

on rice production (although women often plant several 

varieties of rice, reducing susceptibility to diseases and 

pests) (116). 

A key area of gendered climate adaptation research, 

particularly in Latin America, is the important role that 

women play as agents of agrobiodiversity conservation and 

household resilience through gardens or small household 

plots (117). As migration flows reduce male involvement 

in farming in many parts of rural Latin America, women 

are playing increasingly important roles in maintaining 

knowledge about different plant varieties, as well as 

deciding which crops to plant, as illustrated by case 

studies from Mexico (118, 119) and Bolivia (120). Given 

that women typically have dual roles as farmers and food 

preparers, women’s selection of traditional crop varieties 

in this region is often influenced by cooking preferences 

(121, 122). There is also a growing body of research 

highlighting the unique role of women in maintaining crop 

diversity in countries such as Nepal (123), and Bangladesh 

(124, 125), often through saving and exchanging seeds 

and maintaining home gardens, serving as a source of 

household food security.

Research suggests that possession of livestock is also heavily 

gendered. Globally, women tend to be more likely to own 

small animals, such as chickens, whereas men are more likely 

to own larger animals, such as cows, as well as improved 

varieties of livestock, although women are often involved 

in animal care for large livestock (126, 127). Chickens can 

be kept at home and are often less expensive than larger 

livestock, making them advantageous for women who have 

to balance agricultural and domestic tasks and who often lack 

ĆQDQFLDO�FDSLWDO��������7KHVH�JHQGHUHG�OLYHVWRFN�OLYHOLKRRG�

SDWWHUQV�DUH�EURDGO\�FRQĆUPHG�E\�FDVH�VWXGLHV�IURP�WKH�

developing world:

ï� In Nepal, women are more likely than men to participate 

in goat and poultry farming, often through community 

agricultural groups, but are less likely to farm more 

expensive livestock such as cattle or buffalo (129). 

Chapter 3:  Climate 
Change and Gendered 
Livelihoods Impacts and 
Adaptation Strategies
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ï� In Benin, chicken production is predominately carried 

out by women and serves as an important source of 

household income (130). 

ï� Among pastoralists in Kenya, while women have 

traditionally had less access to cattle than men, they have 

played important roles in producing and selling livestock 

products. However, changes in market conditions along 

with the effects of climate change are leading men to 

take over women’s traditional role in livestock product 

production, harming women’s livelihoods (131). 

Cattle are particularly vulnerable to the effects of climate 

change, which may disproportionately affect the lives of men 

(132, 133). However, there is a tension between efforts to 

improve cattle production with the need to improve women’s 

livelihoods. Conventional cattle production often requires 

capital and inputs that are increasingly scarce due to the 

effects of climate change, resources that could instead be 

used to provide other household members, including women, 

with greater livelihood opportunities (134). Livestock projects 

that require fewer inputs, as is generally the case with smaller 

animals such as pigs or chickens or locally-adapted breeds of 

FDWWOH�������PD\�EHQHĆW�ZRPHQ��������$GGLWLRQDO�UHVHDUFK�

is needed on livestock programs that seek to address the 

development needs of both women and men. 

Gendered Access to Land 

Male-dominated land tenure structures throughout much 

of the world often make it hard for women to own land—

increasing women’s vulnerability to climate shocks. As of 

2010, only 15% of land in sub-Saharan Africa is managed by 

women (136). Rates are generally worse in Asia—only 13% 

of landholders in India are women, dropping to 11% in the 

Philippines and 9% in Indonesia (137). In Latin America, the 

situation is slightly better—more than 25% of land managers 

are women in some Latin American countries (136), although 

some studies note continued disparities in access to land in 

parts of the region (138). Other cross-national studies show 

that women generally lack the ability to own or inherit land, 

particularly in sub-Saharan Africa (139, 140). Although the 

current evidence is limited, there are also growing concerns 

that large-scale deals for land, where tracts are purchased 

by investors, make women disproportionately vulnerable to 

the effects of climate change as they lack access to land and 

become more reliant on markets for food (141). A variety of 

research, conducted primarily in sub-Saharan Africa, notes 

the burdens that gender-biased land tenure regimes place 

on women in particular, making it more challenging to adapt 

women’s agricultural practices to the effects of climate 

change. For example:

ï� In Tanzania, although the land tenure system legally 

facilitates access to land by women, in practice, men still 

make many of the decisions about land ownership, making 

it harder for women to expand or diversify their farming 

activities (142). 

ï� In northern Mali, communication about land tenure laws is 

poor, and many marginalized women are unaware that they 

have equal access to land under the law. Despite persistent 

water scarcity throughout the region, many women have 

not sought to move from their current dry land to irrigated 

land due to exclusion by male farmers (143). 

ï� In KwaZulu-Natal, South Africa women are less likely than 

men to own land, and among women, female spouses are 

less likely to own land than female household heads (144).  

ï� In northern China, female-headed pastoral households 

tend to have less land and are consequently able to graze 

fewer livestock than male-headed households (145). 

ï� In Mexico, the migration of men to the United States has 

spurred many women to transfer ownership of land to 

themselves from their husbands in order protect land 

from expropriation. While this can reduce women’s 

vulnerability to climate change by increasing tenure 

VHFXULW\��WKHVH�WUDQVIHUV�DOVR�FDXVH�LQWUDKRXVHKROG�FRQćLFW�

in cases where husbands return and become upset that 

titles have been transferred from their name (146). 

ï� In contrast, research from Malawi notes that certain villages 

practice patrilineal land tenure, and others matrilineal. In 

both instances, researchers note that while members of 

the gender unable to inherit land can use family land for 

farming, this may be challenged in the future, given growing 

pressures on land in Malawi, disproportionately threatening 

men or women depending on local contexts (147).  

Gendered Access to Resources

Cropping decisions are also impacted by the ability of 

women and men to secure access to capital and agricultural 

resources. Around the world, women tend to have less 

access than men to cash and credit (148). Women are also 

less likely to have access to tools, seeds, and fertilizer, as well 

as high quality water supplies, all of which increase women’s 

vulnerability to the effects of climate change (107). 

Surveys conducted in several African countries suggest that 

male-headed households have greater access to cash, which 

is necessary for agricultural input and household purchases 

in increasingly market-oriented economies in the continent 

(139). While evidence shows that male and female-headed 

households in this setting have similar access to credit (45, 

139), research from Uganda notes that wives within male-

KHDGHG�KRXVHKROGV�DSSHDU�WR�KDYH�JUHDWHU�GLIĆFXOW\�XVLQJ�

credit (45). Women’s access to credit is adversely affected 

by their ability to secure land tenure, which is often used as 

collateral (148, 149). 

/DFN�RI�DFFHVV�WR�FDVK�DQG�FUHGLW�LV�LQ�WXUQ�UHćHFWHG�LQ�

gendered disparities in the ability to access tools, seeds, and 

fertilizer to help adapt to climate disruptions. For example:

ï� A cross-national study examining India, Ghana, Uganda, 

and Ecuador notes that women farmers are less likely than 

men to have access to small agricultural tools (140). 

ï� Baseline data from a series of asset-building projects in 

sub-Saharan Africa and Asia suggest that while men tend 

to claim sole ownership of more agricultural assets than 

women, many household assets are jointly owned by 

women and men (150). 

ï� In South Africa, female and male household heads own 

assets at similar rates, while women who are not household 

heads are substantially less likely to own assets than male 

or female heads (144). 

ï� In Senegal and Benin, men largely control the use of 

household productive resources (such as donkey carts and 

ODERU���$V�D�UHVXOW��ZRPHQèV�ĆHOGV�DUH�SODQWHG�ODVW��VXFK�

that their crops are often not harvested until well into the 

rainy season, when they are more susceptible to failure 

from dry spells (151, 152). 

ï� In Ghana, women are less likely to have access to important 

resources, such as fertilizer or insecticides, to adapt to 

rainfall variability (153). 

ï� In Kenya, female farmers are substantially more likely to 

PDQXDOO\�WLOO�ĆHOGV��UDWKHU�WKDQ�XVH�DQLPDOV�RU�WUDFWRUV��������

$GGLWLRQDOO\��ZRPHQ�WHQG�WR�KDYH�OHVV�DFFHVV�WR�VXIĆFLHQW�

supplies of water for irrigation, increasing their vulnerability 

to shocks. For example:  

ï� In Ghana and Zambia, female-headed households are 

PRUH�OLNHO\�WR�XVH�OHVV�HIĆFLHQW�DQG�PRUH�ODERU�LQWHQVLYH�

methods for collecting water, such as buckets, whereas 

male-headed households are more likely to have access 

WR�PRUH�FDSLWDO�LQWHQVLYH�EXW�HIĆFLHQW�PHWKRGV��VXFK�DV�

electric pumps (155). 

ï� In Vietnam, female-headed households are disadvantaged 

LQ�VHFXULQJ�VXIĆFLHQW�ZDWHU�IRU�DJULFXOWXUDO�QHHGV��

Female-headed households report 20% lower rice yields 

compared to male-headed households due to limited 

water supplies (156). 

ï� In Jordan, persistent water scarcity disproportionately 

affects women who maintain home gardens (157).

ï� In Turkey, greater water availability created by an 

irrigation system increased household dependence 

on irrigated monocrops for income (controlled by 

men), which in turn shifted intrahousehold power over 

Myth: Men and boys will not be as affected by 
climate change as much as women and girls are.

Fact: As the evidence outlined indicates, males and 
females are affected by climate change in different 
ways, and the effects that each gender faces depend 
largely on local contexts. In some cases, males may 
be more vulnerable to harm from events related 
to climate change, as evidenced by higher rates of 
suicide among men (511), as well as higher fatalities 
IURP�ćRRGLQJ��������:KLOH�VRPH�HYLGHQFH�VXJJHVWV�
that men tend to have particular advantages in 
coping with climate shocks (107), much of the 
adaptation literature suggests that women and men 
are both able to adapt, but do so in different ways, 
such as men tending to migrate (373) while women 
often use home gardens/small-scale agriculture (120) 
or forest product collection (224). 

Myths vs. Facts
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household decisions to men (158). However, these 

changes not only reduced crop diversity, but also reduced 

the diversity of other livelihood activities, as women were 

VSHQGLQJ�PRUH�WLPH�LQ�WKH�ĆHOGV��DQG�ZHUH�OHVV�HQJDJHG� 

with traditional livelihood activities such as animal 

husbandry  (159).

Gendered Access to Information

Finally, there is some evidence that information on climate 

adaptation strategies is not well-distributed to farmers, 

especially women, in turn hampering adaptation efforts. 

Globally, agricultural extension programs often fail to target 

women farmers and lack female professional staff (160). 

Recent research suggests that women are more likely to 

take adaptation steps to climate change when provided 

LQIRUPDWLRQ�E\�IHPDOH�H[WHQVLRQ�RIĆFHUV��������9DULRXV�

studies from the developing world suggest that poor access 

to information on climate-smart agriculture (CSA) practices 

tends to make women disproportionately vulnerable to the 

impacts of climate change2.  For example:

ï� In Senegal and Uganda, men are generally more 

knowledgeable than women about CSA practices, though 

WKLV�ĆQGLQJ�ZDV�QRW�UHSOLFDWHG�LQ�.HQ\D��ZKHUH�PHQ�DQG�

women had similar knowledge overall, with men more 

likely to know about certain practices and women others) 

(163, 164). 

ï� Men in Senegal and Uganda tend to have access to better 

weather information than women that can be used to 

modify production practices (163).

ï� In Gujarat, India, agricultural extension systems designed 

to provide information about adaptation strategies 

are heavily gendered, and such systems often fail to 

adequately target women and provide them with 

appropriate information (165). 

ï� In Nepal, NGOs often target information on adapting 

DJULFXOWXUDO�DFWLYLWLHV�WR�FOLPDWH�FKDQJH�WR�PHQ��UHćHFWLQJ�

established gender roles (166). In addition, gendered social 

norms in Nepal often inhibit women from contributing to 

community discussions on climate adaptation, making it 

less likely that women’s needs will be met in adaptation 

planning, and in turn, making women more vulnerable to 

the effects of climate change (167). 

Gendered Changes in Farming Practices & Inputs

One key strategy for adapting to the effects of climate change 

is to change farming practices and/or the inputs used. A 

wide body of research examines the effects of this strategy, 

particularly in sub-Saharan Africa, and impacts appear to 

depend heavily on local contexts. In general, women appear 

to be less likely to change crop varieties grown or inputs used 

in order to adapt to climate change. Because women and men 

have unequal access to farming knowledge and assets, the 

ability to adapt farming activities is highly gendered.  

Various studies examine gendered crop and livestock 

adaptation choices in response to climate change. For example:

ï� In Uganda, female-headed households and wives of male 

IDUPHUV�DUH�VLJQLĆFDQWO\�OHVV�OLNHO\�WR�DGRSW�GURXJKW�WROHUDQW�

maize than male farmers, which researchers attribute in part 

to lack of access to resources as well as less knowledge about 

drought-tolerant crops among women (45). 

ï� ,Q�(WKLRSLD��PDOH�KHDGHG�KRXVHKROGV�DUH�VLJQLĆFDQWO\�
more likely than female-headed households to adopt new 

crop varieties in response to weather changes, though the 

reasons why in this context are unclear (168, 169). 

ï� In Mali, women are increasingly responsible for herding 

small livestock, traditionally men’s responsibility, as men 

migrate to seek work elsewhere (170). 

ï� Research examining seven countries in South America 

ĆQGV�WKDW�ZRPHQ�IDUP�KHDGV�DUH�QR�PRUH�OLNHO\�WKDQ�PHQ�

to change their crop mixture to adapt to climate change 

(171), but are more likely to adopt beef and dairy cattle, as 

well as sheep (172).

Other studies examine gendered farming practices and input 

choices in response to climate change. For example: 

ï� ,Q�(WKLRSLD��PDOH�KHDGHG�KRXVHKROGV�DUH�VLJQLĆFDQWO\�
more likely to conserve soils, and plant trees in response to 

weather changes (168, 169). 

ï� Male farmers in Ethiopia and Cameroon are more likely 

than women to use fertilizer to adapt to rainfall variability 

DV�ZRPHQ�RIWHQ�ODFN�VXIĆFLHQW�FDSLWDO�������������

ï� In Kenya, women are more likely to intercrop or rotate 

crops, whereas men are more likely to use manure and 

practice minimum tillage (175). 

ï� Other research from Kenya suggests women farmers who are 

aware of CSA practices are more likely to adopt them than 

men, though this was less true when comparable questions 

were asked to farmers in Uganda and Senegal (163). 

ï� In South Africa, female-headed households are more likely 

to take agricultural adaptation measures such as water 

conservation or planting different crop varieties (176). 

ï� In Anhui and Jiangsu, China, information on adaptation 

options is poorly distributed to farmers of both genders, 

which is cited as a likely reason that male farmers in these 

regions are no more likely to take farm adaptation measures 

than female farmers (177). 

ï� Recent evidence from Tanzania also highlights the 

particular vulnerabilities that women who are divorced 

or widowed face. Such women are less likely to access 

better farmlands or irrigate their crops than male-headed 

households, making them more susceptible to climate 

change-related impacts (178). 

ï� In contrast to the above, three studies from Kenya suggest 

that male-headed households are no more likely than 

female-headed households to take certain farm adaptation 

steps, such as changing farm inputs or cover cropping, 

though researchers are largely unsure as to why minimal 

gender differences were found in this setting (164, 179, 180).

There is some evidence to suggest that because of women’s 

important role in planting crops in many places around the 

world, the amount of time women spend planting is likely to 

grow due to crop losses related to climate change. For example: 

ï� In Nepal, men, who largely have control over cropping 

choices, are choosing to plant more buckwheat in response 

to climate disruptions, yet because of the labor-intensive 

nature of the crop and gendered expectations about 

women’s roles, women are performing much more work 

than men in order to produce it, reducing time available for 

other livelihood activities (181).

ï� In Vietnam, climate change is reducing crop yields, 

increasing women’s workload as they replant rice crops 

more often to replace lost production (182). 

ï� In Tanzania, women report that they are replanting certain 

crops that they are responsible for (such as groundnuts) 

more often because of changes in weather patterns that 

are destroying seeds (183).  

ï� In Iran, pressures related to drought are increasing 

women’s farm responsibilities, even in relatively well-off 

households (184). 

ï� In contrast, in the Philippines, the farm roles of female 

household heads are changing as farms struggle to adapt 

WR�ćRRGV��:RPHQèV�IDUPLQJ�H[SHULHQFH�DQG�UHODWLYHO\�

greater education levels compared to men in this setting are 

enabling them to take on greater managerial responsibilities, 

challenging traditional gender roles (185). 

Gendered Patterns of Off-Farm 
Labor & Livelihood Diversification

Women and men may also adapt to climate change by 

working off the farm, either in jobs that require permanent 

migration (discussed in Section 3.7 below), or as day laborers. 

Evidence from Uganda (186), Tanzania (178, 187), and Kenya 

������VXJJHVWV�WKDW�ZRPHQ�PD\�EH�OHVV�ćH[LEOH�WKDQ�PHQ�LQ�

their ability to work off-farm in response to crop losses due 

to drought. This is largely due to women’s often considerable 

household and reproductive responsibilities, as well as 

limitations in jobs that are available for women outside of the 

home (186). Two studies from Malawi present mixed evidence 

on off-farm work as a climate adaptation strategy for women. 

2QH�VWXG\�ĆQGV�WKDW�LQ�SDUW�EHFDXVH�RI�WUDGLWLRQDO�JHQGHU�

divisions in labor, there are more opportunities for men to work 

off the farm as a response to climate stress (188). However, 

other evidence suggests that female-headed households are 

more likely to engage in off-farm work, due to the fact that 

female-headed households are poorer, and thus have less 

capital to invest in their own farms (189).  

2WKHU�H[DPSOHV�RI�JHQGHUHG�OLYHOLKRRG�GLYHUVLĆFDWLRQ�

patterns in response to climate change, including engagement 

in off-farm work, include:  

ï� In response to a 2002 drought in Mozambique, women 

were more likely than men to engage in livelihood 

GLYHUVLĆFDWLRQ�DFWLYLWLHV�WKDW�ZHUH�OHVV�SURĆWDEOH�EXW�

allowed them to spend most of their time at home, such as 

selling vegetables locally (190). 

ï� In Malawi women have relatively few adaptation options 

available to them in part because of the large time 

constraints associated with farmwork. Research suggests 

that women are half as likely as men to use charcoal 

production as an adaptation strategy, though slightly 

more likely to start a small business in response to climate 

shocks (191). 

ï� Female farmers in Tanzania are less likely to work off farm 

in response to climate shocks than males, which researchers 

attribute to women’s reproductive responsibilities and 

lower levels of education relative to men (178). 

ï� In contrast, a case study from Namibia suggests that 

women tend to diversify how they earn income more 

quickly than men do in response to poor crop yields (192).

Off-farm work also plays a crucial role in gendered adaptation 

strategies in the Global North, as women seek employment 

in order to supplement family incomes and maintain farming 

activities, a practice documented in Australia (193) and Canada 

(194). This work is upending traditional gender roles in some 

farming households, although research suggests that many 

male farmers are resistant to these changes, creating tension in 

marital relationships (195).  

Other research cites the importance of social 

networks in shaping gendered adaptation to  

climate change. 2 CSA practices include use of improved crop varieties, crop mulching, crop 

rotation, cover cropping, and water harvesting (162).
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In parts of rural Mexico, social networks, particularly 

among women, rely on the reciprocal exchange of fruit and 

vegetable products. As climate variability and water scarcity 

adversely impact crop yields, the safety nets that women 

have developed with one another to assist in times of 

scarcity are fraying, weakening the ability of women to share 

tasks or engage in community development (196). Moreover, 

by affecting production of food used as gifts, these shocks 

disrupt transboundary ties that women have with family and 

friends in the United States (197). Additionally, case study 

evidence from Nicaragua notes that men are more likely to 

be involved in community organizations and have stronger 

social ties than women, which they rely upon following 

drought events (198). 

Farm adaptation is also shaped by migration and remittance 

patterns. In general, males are more likely to migrate, 

resulting in a transfer of remittances from men in cities to 

women on farms. Research from Africa (199–201), Asia 

(166, 202, 203), and Latin America (166, 204, 205) notes 

the importance of remittances from migrants in allowing 

households facing climate change to diversify their livelihood 

activities, improve farm production, and reduce women’s 

workloads on the farm by providing much-needed capital. 

However, as discussed further in Section 3.7, long-term 

migration may adversely affect women’s quality of life and 

workload on the farm, depending on the local context. 

3.2 LIVELIHOODS IMPACTS AND ADAPTATION 
STRATEGIES: FORESTS

Forest ecosystems serve as a key livelihood source for 

women and men around the world, through the harvesting 

of timber and non-timber forest products, as well as through 

the role that forests play in regulating climate and cycling 

nutrients (204). Throughout the developing world, men tend 

WR�EH�PRUH�LQYROYHG�LQ�IRUHVW�JRYHUQDQFH��LQćXHQFLQJ�WKH�

relative vulnerability of women and men to climate shocks. 

Women and men also rely on forests in different ways, 

which shapes their adaptation responses to climate change. 

Efforts to mitigate the effects of climate change and improve 

forest livelihoods, most notably a carbon credit scheme 

known as Reducing Emissions for Deforestation and Forest 

'HJUDGDWLRQ��5(''����DUH�ODUJHO\�IDLOLQJ�WR�LQFRUSRUDWH�

women as full partners in forest management.  

Gender and Forest Governance 

Forestry is critiqued as a sector that is heavily male-

dominated around the world, and this has historically resulted 

in the exclusion of women from forest governance, limiting 

WKHLU�LQćXHQFH�RYHU�IRUHVW�UXOH�PDNLQJ��PRQLWRULQJ��DFFHVV�

to forest resources, and ultimately their ability to use forests 

to adapt to climate change (207). A recent review of gender 

and forests literature from the Amazon suggests that women 

are systematically underrepresented in forest management 

activities in that region, despite the important role that women 

play in advocacy and NGO activities that aim to democratize 

forest governance and resource access (208). Evidence from 

Africa (209) and Asia (210, 211) also notes that women tend to 

be underrepresented in forest management groups. 

Evidence from India (212, 213) and Nepal (213) illustrates 

that women’s involvement forest conservation results in 

improved forest health, though a recent review notes that 

research on these effects outside of South Asia is scant 

(214). One example outside South Asia is a case study from 

Senegal, which notes that it is often women who initiate local 

community reforestation activities in that setting (48). Cross-

national evidence from Bolivia, Kenya, Mexico, and Uganda 

suggests that women’s involvement in forest conservation 

DOVR�UHVXOWV�LQ�UHGXFHG�FRQćLFW�EHWZHHQ�IRUHVW�XVHUV��������

Gender and Forest Use as a Climate 
Change Adaptation Strategy

Many individuals rely on forests as important resources for 

coping with and adapting to climate change, although current 

VWXGLHV�GR�QRW�VKRZ�VLJQLĆFDQW�JHQGHU�JDSV�LQ�RYHUDOO�IRUHVW�

use in response to climate change-related shocks. A major 

cross-national study examining forest use in response to 

KRXVHKROG�VKRFNV�VXFK�DV�FURS�IDLOXUH�RU�LOOQHVV�ĆQGV�WKDW�

female-headed households are no more likely to use forest 

resources than male-headed households (216). National-

level studies from sub-Saharan Africa appear to support 

this conclusion. In Zambia, male-headed households are no 

more likely than female-headed households to use forests 

in response to crop failure (217). In Malawi, female-headed 

households are no more likely than male-headed households 

to rely on forests for sustenance in response to climate events 

(218).  As researchers note in the context of Mali, gendered 

differences in forest use as a result of shocks result in part 

from gendered time demands associated with domestic tasks 

that restrict the ability of women to access more distant 

markets for certain forest products (170). 

$�UHODWHG�OLWHUDWXUH�H[SORUHV�WKH�VSHFLĆF�UROH�WKDW�QRQ�

timber forest products (NTFPs), such as fruits, medicinal 

plants, and animals, play in gendered adaptation to climate 

change.3  Around the world, women are frequently involved 

in the collection and trade of NTFPs, often as a coping 

strategy or safety net when other household income 

generation activities are unavailable, including as a result 

of climate shocks (220). However, the ability of women and 

men to use NTFPs as a coping strategy varies by context. 

ï� Extensive research on the role of NTFPs has been 

conducted in South Africa, with the available evidence 

suggesting that NTFP collection plays a critical safety net 

role for marginalized populations after climate shocks, 

particularly women (221). Female-headed households in 

South Africa are slightly more likely than male-headed 

KRXVHKROGV��QRW�VWDWLVWLFDOO\�VLJQLĆFDQW��WR�XVH�17)3�

collection as a coping strategy in response to shocks (222). 

ï� In Zimbabwe, NTFP collection by women serves as an 

important source of fuel, food, and income in response to 

crop loss driven by climate change (223).  

ï� In Mozambique, a case study notes that women respond to 

crop loss by harvesting fruit in forests (224).

ï� In Tanzania, an increasing number of men are collecting 

17)3V�VXFK�DV�ĆUHZRRG�DQG�ZLOG�PXVKURRPV�GXH�WR�

climate-induced stresses in men’s traditional livelihood 

activities (225). 

ï� In northern India, climate-induced scarcity of forest 

resources is leading women to spend more time collecting 

NTFPs, reducing the time they have available for other 

livelihood activities and 

making NTFP collection a less viable strategy for coping 

with climate change (226).  

ï� In Nepal, the collection of NTFPs, such as grasses and 

medicinal plants, is being hampered by the effects of 

climate change, reducing the income that women receive 

from the sale of these products (227, 228). 

  
Gender and REDD+

One policy approach for managing forests in response 

to climate change is a program that ties together forest 

FRQVHUYDWLRQ�DQG�FDUERQ�RIIVHW�FUHGLWV��5(''���,Q�H[FKDQJH�

for a promise to manage forests sustainably to preserve 

carbon stored in trees, community and individual forest 

owners can receive cash payments (229). 

The limited evidence that exists thus far suggests that 

5(''��SURJUDPV�RIWHQ�IDLO�WR�ULJRURXVO\�DGGUHVV�LVVXHV�

of gender in their programming, sometimes incorporating 

gender in planning documents, but typically failing to reach 

RXW�WR�ZRPHQ�DQG�SURYLGH�WKHP�ZLWK�VXIĆFLHQW�LQIRUPDWLRQ�

about the program (230), or involve them in decision-making 

�����������������)RU�LQVWDQFH��LQ�D�1HSDO�5(''��SURJUDP��

despite comprising half of the population, women made 

XS�RQO\�����RI�WKRVH�LQ�5(''��UHODWHG�OHDGHUVKLS�UROHV�

(233). In 2013 and 2014, WOCAN conducted gender and 

5(''��VFRSLQJ�VWXGLHV�LQ�&DPERGLD��������WKH�3KLOLSSLQHV�

�������DQG�6UL�/DQND��������ĆQGLQJ�WKDW�LQ�HDFK�ORFDWLRQ��

ZRPHQ�IDFHG�QXPHURXV�EDUULHUV�WR�SDUWLFLSDWLRQ�LQ�5(''���

including lack of access to non-forest livelihood activities, 

limited and overly technical information provided to women 

DERXW�5(''���DQG�D�IDLOXUH�WR�LQWHJUDWH�JHQGHU�LQWR�5(''��

policymaking activities. Some gender advocates are making 

HIIRUWV�WR�LPSURYH�5(''��SROLFLHV��VXFK�DV�,8&1èV�ZRUN�

WR�GHYHORS�JHQGHU�DQG�5(''��URDGPDSV�������+RZHYHU��

JLYHQ�WKDW�VFKRODUV�KDYH�LGHQWLĆHG�D�EURDG�DUUD\�RI�JHQGHU�

UHODWHG�SUREOHPV�ZLWK�5(''��SURMHFWV��LW�LV�LPSHUDWLYH�WKDW�

stronger policies are developed to effectively incorporate 

WKH�YRLFHV�DQG�QHHGV�RI�ERWK�ZRPHQ�DQG�PHQ�LQWR�5(''��

planning and management. 

3.3 LIVELIHOODS IMPACTS AND ADAPTATION 
STRATEGIES: FISHERIES

&OLPDWH�FKDQJH�LV�DOVR�DIIHFWLQJ�ĆVKHULHV�DQG�DTXDFXOWXUH��

GLUHFWO\��WKURXJK�PHFKDQLVPV�VXFK�DV�FKDQJHV�LQ�ĆVK�

SRSXODWLRQ�GLVWULEXWLRQV��ZKLFK�LV�UHVXOWLQJ�LQ�IHZHU�ĆVK�

available to catch in some settings (237 238), and indirectly, as 

KRXVHKROGV�DGMXVW�ĆVKLQJ�DFWLYLW\�EDVHG�RQ�WKH�DWWUDFWLYHQHVV�

of other livelihood activities, such as farming, which is also 

impacted by climate shocks (239). Climate change is one of 

PDQ\�VWUHVVRUV�RQ�ĆVKHULHV�JOREDOO\��ZKLFK�LQFOXGH�RWKHU�

SUHVVXUHV�VXFK�DV�RYHUĆVKLQJ��RIWHQ�E\�ODUJH�LQWHUQDWLRQDO�

ćHHWV���LQYDVLYH�VSHFLHV��DQG�SROOXWLRQ��������:RPHQ�DUH�D�

FULWLFDO�FRPSRQHQW�RI�ĆVKHULHV�DURXQG�WKH�ZRUOG��$OWKRXJK�

JHQGHU�UROHV�LQ�WKH�ĆVKHULHV�VHFWRU�YDU\��DURXQG�WKH�ZRUOG��

PHQ�WHQG�WR�VHUYH�DV�ĆVKHUPHQ��ZKLOH�ZRPHQ�DUH�RIWHQ�

UHVSRQVLEOH�IRU�ĆVK�SURFHVVLQJ�DQG�WUDGLQJ��JHQHUDOO\�D�OHVV�

ĆQDQFLDOO\�OXFUDWLYH�DFWLYLW\������������4  However, in some 

FRQWH[WV��SDUWLFXODUO\�LQ�JOHDQLQJ��VKRUH�EDVHG��ĆVKHULHV�

3�)RU�JUHDWHU�QXDQFH�RQ�KRZ�17)3V�DUH�GHĆQHG��VHH�������

4 An interesting exception comes from Zanzibar, where women are entering 

WKH�ĆVK�WUDGLQJ�SURIHVVLRQ��ZKLFK�LV�WUDGLWLRQDOO\�PDOH�GRPLQDWHG�LQ�WKLV�

setting, due to a lack of other available livelihood opportunities (243).  
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and aquaculture activities, women also play critical roles in 

FROOHFWLQJ�ĆVK������������

Gendered Fishery Practices 

*HQGHUHG�ĆVKHULHV�SUDFWLFHV�GLIIHU�DURXQG�WKH�ZRUOG��DQG�

PD\�LQYROYH�UHVWULFWLRQV�RQ�DFFHVV�WR�ĆVKLQJ�JURXQGV��XQHTXDO�

FRQWURO�RYHU�ĆVKHULHV�JRYHUQDQFH��RU�XQHTXDO�DFFHVV�WR�

UHVRXUFHV�QHHGHG�WR�HQJDJH�LQ�ĆVKLQJ��EDUULHUV�ZKLFK�FDQ�UHVXOW�

LQ�IHZHU�EHQHĆWV�IURP�ĆVKHULHV�DFFUXLQJ�WR�ZRPHQ��SDUWLFXODUO\�

LQ�WKH�FRQWH[W�RI�FOLPDWH�FKDQJH�ZKHUH�ĆVK�SRSXODWLRQV�DUH�

becoming more scarce (246, 247). 

Women’s high levels of participation in aquaculture and 

JOHDQLQJ�ĆVKHULHV�LV�DWWULEXWHG�LQ�SDUW�WR�WKH�UHODWLYHO\�ORZ�

capital and skill requirements of these activities, enabling 

ZRPHQ�WR�HQWHU�WKHVH�ĆHOGV�HYHQ�LQ�VHWWLQJV�ZKHUH�WKH\�

ODFN�HTXDO�DFFHVV�WR�KXPDQ�DQG�ĆQDQFLDO�FDSLWDO��������

Additionally, women engage in these activities closer to 

KRPH�WKDQ�QRQ�JOHDQLQJ�ĆVKLQJ��RQ�ERDWV���ZKLFK�DOORZV�

ZRPHQ�WR�WDNH�SDUW�LQ�ĆVKLQJ�ZKLOH�DOVR�PDQDJLQJ�GRPHVWLF�

responsibilities and other livelihood activities (245, 246). In 

FRQWUDVW��ZKHUH�PHQ�DUH�FXOWXUDOO\�H[SHFWHG�WR�ĆVK��ZRPHQ�

PD\�RQO\�HQJDJH�LQ�ERDW�EDVHG�ĆVKLQJ�ZKHQ�KRXVHKROG�IRRG�

security requires their assistance, as is true in Tonga (248). 

Examples from Nicaragua and Tanzania (249), Spain (250), and 

8UXJXD\�������LOOXVWUDWH�WKH�LPSRUWDQFH�RI�JOHDQLQJ�ĆVKHULHV�

to women’s income and household food security. However, 

ZKLOH�WKHVH�ĆVKHULHV�DUH�D�YDOXDEOH�OLYHOLKRRG�DFWLYLW\�IRU�

many women, they are also especially vulnerable to the 

HIIHFWV�RI�FOLPDWH�FKDQJH��,Q�SDUWLFXODU��RFHDQ�DFLGLĆFDWLRQ�LV�

KDUPLQJ�PDQ\�VKHOOĆVK�VSHFLHV��ZLWK�SURIRXQG�HFRQRPLF�FRVWV�

for producers, who are often female (252). 

:RPHQ�DUH�JHQHUDOO\�XQGHUUHSUHVHQWHG�RQ�ĆVKHULHV�

management committees, a phenomenon documented 

particularly in sub-Saharan Africa. The lack of women in 

ĆVKHULHV�JRYHUQDQFH�PDNHV�LW�GLIĆFXOW�WR�HQVXUH�ZRPHQ�

KDYH�HTXDO�DFFHVV�WR�ĆVKHULHV�DQG�WKDW�WKH�LPSDFWV�RI�ĆVKLQJ�

activities promote the health and welfare of all community 

members (253). Along Lake Victoria, where catches of several 

LPSRUWDQW�ĆVK�VSHFLHV�KDYH�GHFOLQHG�LQ�UHFHQW�\HDUV��������LQ�

part as a result of climate change (255), highly gendered labor 

DQG�SRZHU�GLVWULEXWLRQV�ODUJHO\�NHHS�FRQWURO�RI�WKH�ĆVKHU\�LQ�

WKH�KDQGV�RI�PHQ��HYHQ�WKRXJK�ZRPHQèV�UROHV�LQ�ĆVK�WUDGLQJ�

DQG�SURFHVVLQJ�DUH�DIIHFWHG�E\�ĆVKHU\�FRQGLWLRQV��������

'HVSLWH�TXRWDV�IRU�ZRPHQ�LQ�ORFDO�ĆVKHULHV�PDQDJHPHQW�

committees, women tend to be underrepresented in the most 

important leadership roles, and are less likely than men to 

SDUWLFLSDWH�LQ�ĆVKHULHV�PDQDJHPHQW�DFWLYLWLHV��������*HQGHU�

GLIIHUHQWLDOV�LQ�SRZHU�DQG�SULYLOHJH�LQ�WKLV�ĆVKHU\�KDYH�

resulted in malnutrition among women and children (258). 

,Q�0DODZL��ZRPHQ�DUH�DOVR�XQGHUUHSUHVHQWHG�RQ�ĆVKHULHV�

PDQDJHPHQW�FRPPLWWHHV��DQG�PXVW�PDQDJH�WKHLU�ĆVKLQJ�

activities with the support of males, effectively limiting their 

EHQHĆWV�IURP�ĆVKLQJ��������,Q�0R]DPELTXH�DQG�7DQ]DQLD��

FOLPDWH�FKDQJH�KDV�UHGXFHG�ĆVK�SRSXODWLRQV��ZKLOH�ĆVKHULHV�

PDQDJHUV�KDYH�VLPXOWDQHRXVO\�UHVWULFWHG�DFFHVV�WR�ĆVKLQJ�

JURXQGV�WR�UHGXFH�RYHUĆVKLQJ��ZKLFK�KDV�GLVSURSRUWLRQDWHO\�

EXUGHQHG�ZRPHQ�ZKR�IDFH�VLJQLĆFDQW�VRFLDO�DQG�ĆQDQFLDO�

constraints in adapting their livelihood strategies away from 

ĆVKHULHV�DFWLYLWLHV��������

Gendered Adaptation Measures 
to Climate Change in Fisheries 

Community adaptation measures designed to protect 

ĆVK�VWRFNV��VXFK�DV�TXRWDV�RU�ĆVKHU\�FORVXUHV��PD\�

disproportionately impact women or men if they are not 

designed in a gender-sensitive manner, particularly with 

VHUYLFHV�WR�VXSSRUW�ĆVKHUPHQ�DQG�WKHLU�IDPLOLHV�FRSLQJ�ZLWK�

economic distress and to promote alternative livelihood 

VWUDWHJLHV�IRU�KRXVHKROG�PHPEHUV�PRVW�UHOLDQW�RQ�ĆVKLQJ�

������������,QVWLWXWLQJ�ĆVKHU\�FR�PDQDJHPHQW�SURJUDPV��

ZKHUH�D�ĆVKHU\�LV�PDQDJHG�FROODERUDWLYHO\�EHWZHHQ�UHVRXUFH�

users and other parties, may change established decision-

making practices in such a way that empowers women, 

increasing their participation in governance while also 

improving conservation outcomes (250, 251). However, such 

measures must be carefully designed to assess the barriers 

that women face in participating in governance activities, in 

order to ensure that women are genuinely able to participate 

in these processes and are not simply participants in order to 

meet membership quotas (262).  

Among households, some evidence suggests that males are 

PRUH�UHOXFWDQW�WR�OHDYH�ĆVKLQJ�WKDQ�ZRPHQ��7KH�LQFRPH�

earned by women engaging in other livelihood activities may 

VXEVLGL]H�WKH�FRQWLQXHG�ĆVKLQJ�HIIRUWV�RI�WKHLU�KXVEDQGV�DV�

ĆVKHULHV�GHFOLQH��������WKRXJK�WKLV�YDULHV�GHSHQGLQJ�RQ�ORFDO�

contexts. Evidence from Peru suggests that males involved 

LQ�ĆVKLQJ�RIWHQ�KDYH�WURXEOH�VKLIWLQJ�WR�QHZ�OLYHOLKRRG�WDVNV��

particularly when there is a dearth of unskilled employment 

opportunities in a community, placing the burden of supporting 

local households on women (264). In contrast, in Peninsular 

0DOD\VLD��ĆVKLQJ�KDV�EHFRPH�SURKLELWLYHO\�H[SHQVLYH�GXH�WR�

UHGXFHG�ĆVK�SRSXODWLRQV��OHDGLQJ�WKH�KXVEDQG�ZLIH�WHDPV�

ZKLFK�SUHYLRXVO\�HQJDJHG�LQ�ĆVKLQJ�WR�GURS�RXW�RI�WKH�LQGXVWU\��

In this setting, women are retreating to domestic duties, 

whereas men struggle to transition to new work (265).  

2QH�FOLPDWH�DGDSWDWLRQ�VWUDWHJ\�WKDW�ZRPHQ�LQ�ĆVK�

WUDGLQJ�DUH�DGRSWLQJ�LV�H[FKDQJLQJ�VH[�ZLWK�PDOH�ĆVKHUPHQ�

IRU�SUHIHUHQWLDO�DFFHVV�WR�ĆVK�VXSSOLHV��$OWKRXJK�WKH�

SKHQRPHQRQ�LV�PRVW�DVVRFLDWHG�ZLWK�$IULFDQ�ĆVKHULHV��LW�

H[LVWV�LQ�PDQ\�ĆVKHU\�HFRQRPLHV�DURXQG�WKH�ZRUOG�LQ�YDULRXV�

forms (266). Due to increasingly intense competition within 

WKH�SURFHVVLQJ�DQG�UHWDLO�VHJPHQWV�RI�WKH�ĆVKLQJ�LQGXVWU\��

DV�ZHOO�DV�GHFOLQLQJ�ĆVK�SRSXODWLRQV�DQG�LQFUHDVHG�ĆVKLQJ�

effort (267, 268), forming relationships and providing sexual 

IDYRUV�WR�ĆVKHUPHQ�LV�YLHZHG�E\�PDQ\�ZRPHQ�DV�HVVHQWLDO�IRU�

VXFFHVV�������������7KH�ĆVK�IRU�VH[�WUDGH��SDUWLFXODUO\�DURXQG�

Lake Victoria (271, 272) and Lake Malawi (273–275), is linked 

WR�WKH�VSUHDG�RI�+,9��SULPDULO\�DPRQJ�IHPDOHV��$V�WKH�ĆVKLQJ�

economy around these lakes involves seasonal migration 

(272, 276), women often have multiple partners throughout 

the year, increasing their risk of infection (270, 277). 

3.4 LIVELIHOODS IMPACTS AND ADAPTATION 
STRATEGIES: WATER RESOURCES MANAGEMENT  

Climate change is reducing the quantity and quality of safe 

water available around the world, forcing primarily women 

and girls to walk longer distances to access water, and in 

turn limiting the time available for other activities, including 

education and income generation (106). The following 

discussion examines the gendered vulnerabilities of water 

scarcity, how women and men adapt to water scarcity, as 

well as the gendered impacts of projects designed to reduce 

water scarcity. 5

Gendered Water Collection and Governance Practices

In 7 out of 10 developing countries, women or girls are 

primarily responsible for collecting water (278). Survey 

evidence suggests that this is particularly true in sub-Saharan 

Africa and Asia, whereas water collection responsibilities 

tend to be borne in a more gender-equitable manner in Latin 

America (279).6  Moreover, access to improved sources of 

water at home is often limited or nonexistent for families 

throughout the developing world, particularly in sub-Saharan 

Africa (279). 

Water rights are often linked to land rights, which as noted 

above, generally favor males over females in many developing 

countries, resulting in men being more formally involved 

in water management regimes (281–283). When women 

are involved in water governance, outcomes typically 

improve for both women and men (284). However, gendered 

power relations often prevent women from taking part in 

water management activities. For example, in rural Kenya, 

researchers note that governance arrangements exist 

which effectively exclude women from community water 

management groups, in part because women typically do 

not own land, and as a consequence decisions about water 

management (which almost always affect nearby properties) 

are routed through men (285, 286). Despite this, women 

continue to be involved in water management informally, 

raising funds and enforcing rules around local water systems 

(285). Cases from India (287–289) and Bangladesh (290, 

291) present other examples of women’s marginalization 

in water management activities, often as a result of strong 

gender norms in South Asia that limit women’s ability to 

SDUWLFLSDWH�LQ�ZDWHU�PDQDJHPHQW�LQVWLWXWLRQV�DQG�LQćXHQFH�

decision-making. 7

Gendered Adaptation to Water Scarcity

Evidence from rural areas in the developing world suggests  

that because women and girls are generally tasked with 

collecting water, they are also typically burdened by the 

effects of water scarcity. 

ï� In rural Mali, water scarcity is a growing problem, 

especially for women who are predominately responsible 

for collecting water. Recent research notes that the cost of 

water during the dry season in rural areas is 20-40 times 

more expensive than water in Mali’s major cities, leading to 

intrahousehold rationing of water supplies (293). 

ï� 6XUYH\�HYLGHQFH�IURP�UXUDO�(WKLRSLD�ĆQGV�WKDW�LQ�D����GD\�
period, more than 40% of women did not collect water 

GXH�WR�ORQJ�OLQHV�DQG�RU�LQVXIĆFLHQW�VXSSOLHV��DQG�����

kept a daughter home from school in order to help collect 

water (294). 

ï� In rural South Africa, women report walking increasing 

distances to collect water, as much as 15 km in some 

cases (295). 

ï� Evidence from India echoes many of the challenges faced in 

Africa, with climate-induced water scarcity increasing the 

burdens that women and girls face, and that these burdens 

are felt among women of different ethnic groups (226). 

ï� In Bangladesh, water scarcity results not only from the 

effects of climate change, but also from widespread 

arsenic contamination of wells, effects that can lead 

to unexpected empowering effects for women. As 

a result of water scarcity, some women lobby their 

husbands for personal tubewells, noting the stigma in 

Bangladesh associated with women venturing too far 

5   Given the limited material available on gender, water governance, and the 

Global North, that region is not covered here.  

 
6  Although see (280) for an interesting exception regarding Mongolia, 

where water collection is done largely by men.  

 
7  Although this section only provides a summary of published literature, 

readers with further interests in gender, water, and linkages to climate 

change in South Asia are encouraged to consult an extensive series of case 

studies in (292).
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from homesteads to collect water, whereas other women 

appreciate the fact that water scarcity provides them 

with freedom to spend additional time away from the 

IDPLO\�KRPHVWHDG��ZKLFK�WKH\�ĆQG�FRQĆQLQJ�������

In urban areas, women also tend to be disproportionately 

burdened by water scarcity. Research from one of Nairobi’s 

largest slums, Kibera, where water scarcity has led to 

rationing of water and high costs, details the gendered 

challenges in securing access to water supplies. Women 

in Kibera often purchase water from vendors, which can 

consume up to 1/3 of a household’s monthly income, and 

takes at least one hour to collect per day (and much more 

time when supplies are scarce) (297, 298). Many women 

UHSRUW�WKDW�EHFDXVH�RI�KLJK�ĆQDQFLDO�DQG�WLPH�FRVWV��WKH\�

reduce their income-earning activities and change how 

they use limited water supplies, restricting use to drinking 

and occasional bathing (297), problems also documented 

elsewhere in Kenya (256). In urban India, researchers note 

that women face similar pressures as a result of scarcity, and 

many women report keeping daughters out of school in order 

to serve as lookouts for infrequent water tanker trucks (299). 

Similar problems are also noted in research from water-

scarce Cochabamba, Bolivia, where women are substantially 

more likely than men to spend time searching for available 

water vendors (300).

A unifying element found in research from all three 

developing regions is that as water supplies become more 

scarce, gender roles change. In particular, in places where 

women are traditionally responsible for collecting water, men 

spend more time collecting water during periods of scarcity in 

RUGHU�WR�HQVXUH�WKDW�WKH�KRXVHKROG�VHFXUHV�VXIĆFLHQW�VXSSOLHV�

(295, 301, 302). Similarly, some evidence suggests that as 

supplies become scarcer, women’s involvement in water 

management activities increases (302). 

Effects of Water Scarcity Reduction Projects

Considerable research from the developing world (largely 

from South Asia) details how irrigation and household water 

supply projects intended to reduce water scarcity can 

result in gendered outcomes. 

ï� A project to increase water supplies in Bangladesh 

through new wells resulted in males having access to 

water year-round (as they used motorized pumps for 

irrigation), whereas women continued to use handpumps 

for domestic activities, which did not function during 

periods of low water availability, effectively increasing the 

distance that women had to travel to access water (303). 

ï� Research from India notes the heterogeneous effects a 

water supply project had on women. Upper class women 

experienced greater ease of access and time savings, 

while poorer women were more burdened by the new 

system (304). 

ï� Conversely, a project in Kenya providing piped household 

water supplies reduced the time women spent collecting 

water (up to 50% decrease), while men spent more time on 

income-generating activities facilitated by added supplies, 

as well as on system maintenance (305).

ï� Evidence from Pakistan suggests that improved water 

infrastructure reduces the time women spend collecting  

water (306). 

Projects designed to reduce water scarcity that challenge 

gendered norms in water governance by involving women 

in management activities can reduce women’s time spent 

collecting water, while also ensuring that water is distributed 

fairly to women and men, as illustrated by a case study from 

Sri Lanka (307). In northeast Brazil, water scarcity serves as 

an opportunity for some women, where a program designed 

to reduce water scarcity through the construction of cisterns 

is carried out largely by women, helping to improve their 

social status and incomes, as well as shift attitudes regarding 

acceptable roles for women in resource management  

(308, 309). 

3.5 LIVELIHOODS IMPACTS AND ADAPTATION 
STRATEGIES: ENERGY

The global transition of energy systems to more sustainable 

forms of production as a means of mitigating the effects of 

climate change has gendered implications. Several reviews 

document that energy access projects have differential 

impacts on women and men (310–312). While the literature 

on sustainable energy development and climate change is 

growing rapidly, including in terms of women’s participation 

LQ�UHQHZDEOH�HQHUJ\�ĆHOGV�DQG�WKH�UHODWLRQVKLS�EHWZHHQ�

women and technology, it cannot be treated in detail here. 

7KH�GLVFXVVLRQ�EHORZ�FHQWHUV�RQ�WZR�VSHFLĆF�HQHUJ\�WRSLFV�

that directly affect gendered vulnerability to and adaptive 

capacity associated with climate change: electricity access 

and liquid biofuels development. 

Electricity

Women and men face gendered barriers to electricity access, 

particularly in developing countries. World Bank survey 

data of 22 developing countries suggest that female-headed 

households are more likely to have access to electricity in 

14 of these countries, though the gaps between male- and 

female-headed households are relatively small (<5%) in 

most countries (313). Other gendered barriers include 

challenges in securing electricity connections. For instance, 

GDWD�IURP�ĆYH�FRXQWULHV�LQ�VXE�6DKDUDQ�$IULFD�VXJJHVWV�WKDW�

female-owned businesses are more likely than male-owned 

businesses to pay bribes and experience delays in securing 

electricity connections (314). 

Women’s access to electricity is enhanced when 

HOHFWULĆFDWLRQ�SURMHFWV�LQFRUSRUDWH�JHQGHU�PDLQVWUHDPLQJ�

principles into their functioning. Gender mainstreaming 

LQ�HOHFWULĆFDWLRQ�LQYROYHV�H[DPLQLQJ�KHDOWK�DQG�OLYHOLKRRG�

impacts related to construction, hiring practices, 

decision-making and energy needs (315). For instance, 

DQ�HOHFWULĆFDWLRQ�SURMHFW�LQ�/DRV�WKDW�DGRSWHG�JHQGHU�

mainstreaming practices increased the number of female-

KHDGHG�KRXVHKROGV�HOHFWULĆHG�E\������QHDUO\�WZLFH�WKH�

rate of increase as compared to other households (316). 

Other examples of successful gender mainstreaming in 

HOHFWULĆFDWLRQ�LQFOXGH�SURMHFWV�LQ�WKH�3KLOLSSLQHV��������

Botswana (318) and Uganda (319). 

Although a detailed examination is beyond the scope of this 

paper, there is a wide literature that addresses the effects of 

electricity on women’s access to education, employment, and 

time poverty, with electricity access generally associated with 

improvements in women’s quality of life (320). Case studies 

note that electricity access enables women to complete more 

household tasks and enjoy leisure time (321–323). Additionally, 

electricity access allows women to adopt new livelihood 

activities, such as agricultural processing, sewing, or managing 

cell phone charging stations, diversifying household income 

generation and in turn reducing vulnerability to the effects of 

climate change on farming income (321–323). 

 Liquid Biofuels 

Liquid biofuels are touted as a key strategy for addressing 

climate change and development challenges by providing 

a sustainable source of fuel and income for farmers 

in developing countries (324). However, critics of this 

development worry that these activities have the potential 

to harm women, and reviews of biofuels literature note 

several areas of concern, including land rights, food security, 

and health impacts (325, 326). These effects are mediated 

by the type of biofuels strategy undertaken (plantation vs. 

smallholder development) (327). Several discussion papers 

outline these gendered effects in greater detail and propose 

strategies for ameliorating the adverse gendered impacts of 

biofuels production (324, 327, 328). 

Biofuels projects often use marginal lands, which may be 

less suitable for food crop farming. These lands are generally 

allocated to women, and converting production of these 

lands to energy crops may reduce the ability of women to 

meet household food needs as well as make decisions about 

land use (329). Because women’s access to land in many 

contexts is precarious, some advocates worry that rising 

demand from biofuels projects may push women onto more 

marginal lands or deprive them of land access altogether 

(330). Various case studies note that biofuels development 

projects have reduced the control that women have over 

land rights. For instance, in Mindanao, the Philippines, the 

use of collective land titles for biofuel plantations effectively 

undermines women’s participation in biofuels activities, 

as women are poorly represented in biofuels cooperatives 

that manage the land (331). In Brazil, fears about the effects 

associated with biofuels development, namely growth of 

ODQG�WHQXUH�FRQćLFWV��KDYH�SURPSWHG�PDQ\�ZRPHQ�ZLWK�

existing livelihoods strategies that rely on small-scale palm 

seed and oil harvesting to advocate against the expansion of 

biofuels activities (332). 

In Indonesia, an extensive case study on gender and 

biofuel development notes that although many women had 

customary land tenure prior to the development of biofuels 

plantations, households are required to register land under 

a household head (culturally regarded as the male head of 

household) in order to join biofuels schemes. As owners, 

men in turn may control the income earned from biofuels 

production.8  Moreover, transferring land titles to husbands 

also results in women losing access to credit, as they no longer 

have collateral in their name (334).  Because customary land 

rights are often lost when biofuels concessions are granted in 

Indonesia, individuals who rely on land backed by customary 

8 Although recent research from Indonesia suggests that this may vary 

by location, and in some places, women serve as treasurers of household 

income on smallholder plantations, with responsibility for many spending 

decisions (333).
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rights for food and forest product collection, generally 

women, lose access to these resources (333, 334).

The development of biofuels may also affect household 

food security. The International Food Policy Research 

Institute estimates that demand for biofuels contributed 

to 30% of the rise in food prices between 2000 and 2007, 

making food less affordable (335). Case studies suggest that 

women often struggle to ensure household food security as 

biofuels projects develop. In Papua New Guinea, men tend 

to control income earned from biofuels activities. However, 

a shift to biofuels production is reducing the amount of land 

available for women to cultivate home gardens, effectively 

reducing their income and household access to food (336). 

In Mozambique, women who work on jatropha plantations 

continue to be responsible for household farming duties, 

though the time available to spend on these tasks is reduced 

due to the demands of biofuel production tasks. This 

creates a tradeoff, as households produce less food, but 

earn more income that can be used to purchase food (337, 

338). Simulation models examining the effect of women’s 

participation in biofuels production in Mozambique suggest 

that increased participation of women in biofuels activities 

is likely to improve women’s incomes, but at the expense of 

some increase in food prices due to higher labor costs for 

individuals working in food crop agriculture (339). 

Additionally, some evidence shows that biofuels production 

presents a health risk for workers, particularly women. 

Research on biofuel plantations notes that women are 

typically asked to apply pesticides or conduct other 

dangerous tasks, as this work is often considered “easier” 

for women, despite the harmful health effects of pesticide 

exposure, including adverse pregnancy outcomes (333, 334, 

340). Women typically lack adequate training to apply these 

chemicals safely, and are also generally not provided with 

proper safety equipment (334, 340). Moreover, monitoring of 

pesticide exposure and access to medical care is typically not 

provided for plantation workers (341).  

+RZHYHU��ELRIXHOV�GHYHORSPHQW�PD\�FUHDWH�SDUWLFXODU�EHQHĆWV�

for women. A survey of small-scale biofuels projects from 

Africa and Asia suggests that when developed in a participatory 

fashion, such projects have the potential to greatly improve 

women’s lives. Researchers note that women are often more 

interested than men in developing biofuels industries, because 

ELRIXHOV�FDQ�VHUYH�DV�DQ�LPSRUWDQW�LQFRPH�GLYHUVLĆFDWLRQ�

strategy, particularly for smallholders, as well as an energy 

source to reduce the burdens of manual labor (342). 

3.6 LIVELIHOODS IMPACTS AND ADAPTATION 
STRATEGIES: URBAN LIVELIHOODS

Although the research base is smaller, there is a growing 

body of work exploring the linkages between gender, climate 

change, and cities. This literature largely centers on the role 

of gender in affecting disaster-related impacts and recovery 

strategies, as well as urban agricultural practices often 

adopted in response to household food insecurity. 

Disaster Recovery and Livelihoods

There is a growing body of research illustrating the adverse 

LPSDFWV�RI�VWRUPV�DQG�UHODWHG�ćRRGLQJ�RQ�ZRPHQ�OLYLQJ�LQ�

urban settings in both developing and developed countries. 

ï� In the Philippines, post-typhoon vulnerability assessments 

found that female-headed households were more likely to 

EH�YXOQHUDEOH�WR�ćRRGLQJ�DQG�RWKHU�VWRUP�UHODWHG�LPSDFWV�

(343). After Typhoon Ondoy struck Manila, female-headed 

households experienced greater damage costs, while 

male-headed households experienced greater temporary 

loss of income, likely due to a reliance on manufacturing 

employment among men, which took longer to resume 

DIWHU�WKH�ćRRGV��������

ï� In Gorakhpur, India, men often work as wage laborers (in 

occupations such as pulling rickshaws or construction), 

and report being unable to work due to extreme weather, 

reducing household incomes. In contrast, women report 

that they work more during disasters, taking care of family 

members and looking after possessions. Women also report 

taking out loans in order to cope with the effects of lost 

income due to climate change-related events, which they 

bear the brunt of repaying (345). 

ï� In Lagos, Nigeria, research suggests that women have 

EHHQ�GLVSURSRUWLRQDWHO\�LPSDFWHG�E\�ćRRGLQJ��,Q�������

KHDY\�ćRRGLQJ�DIWHU�D�PDMRU�VWRUP�GHVWUR\HG�WKH�LQIRUPDO�

businesses that many women relied upon, whereas many 

husbands had migrated for work and were not directly 

affected (346). Many women lost assets and struggled to 

rebuild. In part because of prejudices against women who 

live in low-lying and poor communities in the city, women 

in these areas often lack the social capital to diversify 

their livelihood strategies to more effectively respond to 

ćRRGV��������

Evidence from developed countries also illustrates the 

gendered livelihood impacts of storms in urban areas, much 

of which has focused on the impacts of Hurricane Katrina 

in the United States. During Hurricane Katrina, many low 

income women were hampered in evacuating due to lack 

of access to adequate transport (348). Women also faced 

additional burdens because they are typically regarded as 

primary caregivers for children and elderly parents, and 

these responsibilities became more challenging to manage in 

the face of addressing other aspects of rebuilding after the 

storm, particularly as many childcare facilities were no longer 

available (348, 349). There is also some evidence that after 

Katrina, girls were more likely than boys to adopt caregiving 

roles within families (350). 

Women’s caregiving roles also created work-related 

challenges after Katrina. Partly as a result of these 

responsibilities, women were more likely than men to drop 

out of the labor force after the storm (348). After Hurricane 

Katrina, women were substantially less likely than men 

to maintain their pre-hurricane employment (or a job of 

similar status) (351). Moreover, women in New Orleans 

experienced an average loss of earnings of 7% in the year 

after the storm (14% loss for African American women), 

while males experienced a 23% gain, thanks largely to the 

LPSRUWDQFH�RI��PDOH�GRPLQDWHG��FRQVWUXFWLRQ�DQG�VDOHV�ĆHOGV�

in the labor market following the storm (348). In addition, as 

disasters like Katrina often result in population shifts, many 

women in care-related professional roles, such as childcare or 

eldercare were adversely affected after the storm as many of 

their clients were displaced (31). Women who lacked partners 

were at a particular disadvantage, as they were responsible 

for securing childcare and employment, which was extremely 

GLIĆFXOW�JLYHQ�WKH�UHVRXUFHV�DYDLODEOH�DIWHU�.DWULQD�������

Urban Agriculture

An increasingly researched resilience mechanism for coping 

with climate change in urban areas is the development of 

urban farming and gardens to provide secure food supplies 

(353, 354). In urban areas around the world, between 10% 

and 70% of households earn income from agricultural 

activities, though often in small amounts (355). In general, 

women are more likely to participate in urban agriculture 

when they are expected to provide for household food 

security and when they possess lower levels of education 

(and thus have fewer job opportunities). In contrast, when 

gendered barriers to accessing agricultural resources exist, 

such as gendered land tenure regimes or differences in access 

to capital, men are more likely to participate (356). Around 

the world, poorer households are more likely than wealthier 

households to engage in urban agriculture (355), although in 

some instances, lack of access to land titles may make urban 

agriculture inaccessible for the poorest households (357). 

Scholars note that a wide variety of urban farming activities 

take place, with women’s involvement typically centering 

on ensuring household food security. Wealthier households, 

typically led by men, tend to have more land and resources, 

and as a result, men involved in urban farming often have 

PRUH�GLYHUVLĆHG�IDUPLQJ�RSHUDWLRQV��ZKLFK�VHUYH�DV�D�VWDQG�

alone business or as a complement other household livelihood 

activities (358, 359). In contrast, poorer households, often led 

by females, tend to rely on urban agriculture as a household 

survival strategy (358, 360, 361). For instance, in urban 

Malawi, agriculture is a primary livelihood activity for 55% 

of female-headed households, compared to only 4% of 

male-headed households, most of which rely on informal 

employment in other industries that women have less access 

to. As a consequence, female-headed households earn more 

income from urban agriculture in Malawi than male-headed 

households (358).  

Gender roles and responsibilities in urban agriculture 

also differ depending on the local context of production. 

Sometimes, women conduct agricultural activities by 

themselves, while in other cases, their partners are heavily 

involved, in which case a gendered division of labor develops. 

For instance, in urban Senegal, Sierra Leone and Ghana, 

while the rate of participation of women and men in urban 

agricultural activities is relatively equal, the division of 

labor is not. Women are primarily responsible for marketing 

agricultural products, whereas men do much of the 

production (362–364). In contrast, in urban Kenya (365, 366), 

South Africa (367), and Peru (361) women are more heavily 

involved than men in the planting and tending of crops. In these 

places, decision-making about crop choices and inputs may 

be left up to the woman producing the crops (361), shared 

between partners (365), or largely left up to the male partner 

that owns the land (366), depending on the setting. 

3.7 LIVELIHOODS IMPACTS AND ADAPTATION 
STRATEGIES: MIGRATION

There is a growing body of research detailing the importance 

of migration as an adaptation strategy for individuals 

experiencing climate change-related impacts (368). Within 

the past several years, research on gender and climate 

migration has grown substantially, yet few clear patterns 

emerge in terms of how migration is used as a response to 

climate disturbances. In general, migration appears to be an 

adaptive response to climate change more frequently carried 

out by males (369). However, migration is a complex process 

and decisions to migrate are determined by more than simply 

effects resulting from climate change. The gendered use of 

migration as a climate adaptation strategy varies from place 

to place depending on contextual factors such as household 

access to assets, livelihood strategies, distance to urban areas, 

gender roles, and marriage customs (370–372). 

Much of the research on climate change and migration 

addresses patterns in sub-Saharan Africa, with the 

quantitative literature largely showing that climate shocks 
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reduce mobility for women, but increase it for men. 

ï� In Ethiopia, more severe droughts tend to increase 

migration by men, but reduce it for women, particularly 

for the purpose of marriage. This may be due to the 

unwillingness of families to absorb the high costs of 

marriage (dowry) during droughts (373). 

ï� 'URXJKW��GLVHDVH��DQG�ćRRG�VKRFNV�LQ�1LJHULD�UHGXFH�
migration by women, likely due to shortages of off-farm 

employment opportunities and the lower cost of bride 

prices, making it less desirable for households to send 

females elsewhere (374). 

ï� ,Q�%XUNLQD�)DVR��UDLQIDOO�YDULDELOLW\�LV�VLJQLĆFDQWO\�
associated with migration, particularly for men, who are 

likely to move from areas with poor rainfall to other rural 

areas that are wetter (375). 

ï� A multi-country study of environmental determinants of 

PLJUDWLRQ�LQ�$IULFD�QRWHV�VHYHUDO�VLJQLĆFDQW�GLIIHUHQFHV�

in how temperature and precipitation predicts migration 

behavior for men and women, such as high temperatures 

VLJQLĆFDQWO\�SUHGLFWLQJ�WKH�PLJUDWLRQ�DPRQJ�ZRPHQ�LQ�

Uganda, but reducing it among men in Kenya (376). 

4XDOLWDWLYH�VWXGLHV�IURP�VXE�6DKDUDQ�$IULFD�ODUJHO\�ĆQG�

similar patterns to quantitative studies. A case study from 

Ghana highlights some of the key motivations for migrating 

by men, namely the ability to diversify incomes away from 

increasingly uncertain farming, as well as the ability to 

improve their social status relative to that in their home 

villages (377). In rural Mozambique, migration among men to 

South Africa is high as a result of drought and environmental 

degradation, with the result that in some villages, over half 

of household heads are female (224). 

In other regions of the world that are heavily impacted by 

climate change, such as South Asia, migration is also used 

as an adaptation strategy, but in contrast to sub-Saharan 

Africa, women often move in response to climate shocks. 

,Q�%DQJODGHVK��FURS�IDLOXUH�DQG�ćRRGLQJ�GLVSURSRUWLRQDWHO\�

increase the rate of migration by women (378, 379). In 

Pakistan, extreme heat increases the likelihood of migrating 

for both men and women, but women are less likely than 

men to move long distances (380). In Nepal, men’s likelihood 

RI�PLJUDWLQJ�LV�DIIHFWHG�E\�ĆUHZRRG�DYDLODELOLW\��ZKLFK�

men tend to collect), and women’s likelihood of migrating 

is affected by the availability of fodder (which women 

tend to collect), suggesting that the impacts of climate 

VKRFNV�RQ�VSHFLĆF�JHQGHUHG�OLYHOLKRRG�DFWLYLWLHV�LQćXHQFHV�

the propensity to migrate (381). Recent evidence from 

Bangladesh suggests that parents are marrying off girls soon 

after they reach menarche, who in turn go to live with their 

husband’s family, partly as a coping mechanism to address 

KRXVHKROG�ĆQDQFLDO�FKDOOHQJHV�DVVRFLDWHG�ZLWK�FOLPDWH�

change (382). 

The migration of men may adversely impact the ability 

of women who stay behind to adapt to climate change. 

As one study focusing on the gendered impacts of male 

migration in South Asia notes, “While women have greater 

labor responsibilities following male outmigration they do 

QRW�QHFHVVDULO\�KDYH�LPSURYHG�DFFHVV�WR�ĆQDQFHV��VRFLDO�

networks and knowledge” (266, p. 267). Women often 

face increased workloads at home to make up for the loss 

of labor provided by departed male relatives (143, 201, 

384). Moreover, the lack of capital presents even greater 

burden if land is degraded due to climate change-related 

impacts, making it challenging for women to earn income, 

as is the case in Niger (385). Thus, in at least some settings, 

the absence of men, who often have greater access to 

resources and can provide assistance, may present another 

impediment to climate change adaptation for women. 

Conversely, in other contexts, male migration serves as 

a means of empowering women. For example, in rural 

Mexico, households that send migrants to the United States 

(who are disproportionately male) experience higher land 

productivity than households that do not send migrants 

(386). After men migrate in Mexico, women are also more 

likely to decide what crops to plant and to have control over 

land rights (146), and irrigation practices (204), which is very 

unusual among women with husbands present. However, 

this newfound empowerment may not last. Some evidence 

suggests that once men return, gender roles often revert to 

pre-migration norms (205). 

  

 

In addition to its impacts on livelihoods, climate 
change also has gendered effects on health outcomes. 
Climate change impacts mortality and morbidity 
through the effects of high temperatures and heat 
waves, as well as through the effects of natural 
GLVDVWHUV��VXFK�DV�PRUH�VHYHUH�VWRUPV�RU�ćRRGV�������9  
Many of these health impacts of climate change vary 
by gender (24). 10 This chapter examines the literature 
on gender differences in health impacts that result 
from climate change, with discussions of mortality, 
food security, infectious disease, mental health, 
maternal and reproductive health, and personal 
safety during disasters.  

4.1 HEALTH IMPACTS: MORTALITY 

Overall Effects

One of the most comprehensive and widely cited articles 

exploring the gendered impacts of natural disasters suggests 

that females are more likely to be killed by natural disasters 

and/or are systematically killed at younger ages than males 

(388).11  The gender gap in mortality grows as the magnitude 

of the disaster increases, implying that as climate change 

breeds stronger droughts and storms, women and girls will 

be disproportionately affected. This disparity is reduced, 

however, when women have improved social status (388). 

Other recent cross-national evidence from developing 

countries suggests that women are more likely to be 

affected by disasters in countries where their economic 

status is poorer (389). The status of women is an important 

determinant of the gendered effects of disasters, yet other 

factors matter as well. As illustrated below, gendered social, 

economic, political, and cultural practices shape vulnerability 

to health impacts from disasters, and in some contexts, 

particularly in the developed world, men and boys are more 

vulnerable to health impacts from climate change-related 

disasters than women and girls. 

Mortality in Extreme Heat 

Heat waves are projected to become more severe as a 

result of climate change (387, 390). These effects are likely 

to worsen as urban areas continue to grow worldwide, 

generating heat island effects that are associated with deaths 

due to extreme heat (391). There is a great deal of academic 

literature exploring the health-related impacts of heat 

waves, generally using historical data on temperature and 

mortality and comparing mortality during periods of extreme 

heat to periods of more typical weather. Heat waves often 

disproportionally affect older populations, regardless of sex, 

particularly in developed countries, as these individuals tend 

to be more sedentary and are less likely to leave hot living 

spaces during a heat wave (392, 393). 

Much of the literature examining gendered disparities in 

mortality from heat waves in the Global South indicates no 

VLJQLĆFDQW�JHQGHUHG�GLIIHUHQFHV�EHWZHHQ�ZRPHQ�DQG�PHQ�LQ�

mortality or increases in the risk of mortality due to extreme 

heat. Such studies include research from three cities in Latin 

America (394), Shanghai, China (395), Nairobi, Kenya (396), 

and northern Ghana (397). In contrast, other research has 

found disproportionate impacts of heat waves on female 

mortality. For example, in Ahmedabad, India, the rate of deaths 

DPRQJ�IHPDOHV�OLNHO\�DVVRFLDWHG�ZLWK�KHDW�ZDV�VLJQLĆFDQWO\�

higher than for males during a 2010 heat wave (398).  

Some studies from the developed world, particularly the 

United States and Australia, suggest that males are generally 

more susceptible to dying during extreme heat events. 

ï� In the United States, the death rate from extreme heat 

(which includes deaths from heat waves, as well as 

isolated days that are abnormally hot) is 2.6 times greater 

for men than for women (399). 12

Chapter 4. Climate 
Change and Gendered 
Health Impacts 

9 The events used in this section to make claims about gendered health 

HIIHFWV�RI�FOLPDWH�FKDQJH��VXFK�DV�KHDW�ZDYHV��WURSLFDO�F\FORQHV��DQG�ćRRGV��

are representative of the types of events that are likely to become stronger 

and/or more frequent with climate change. This report should not be read 

as attributing any particular event mentioned to climate change.   

 
10 Many of these same gendered effects of disasters on physical and mental 

health discussed here can also be found in research on disasters not linked 

to climate change, such as earthquakes, tsunamis, or terrorism. Although 

there is an extensive literature on the gendered linkages between disasters 

(of all types) and health problems (see, for instance, (30)), only literature on 

disasters likely to result from climate change was reviewed for this report.  

 
11 The Neumayer and Plumper (2007) study is one of the most 

comprehensive to date, but it is not without its limitations. This study 

makes an important point that women tend to be disproportionately 

affected by disasters. However, advocates are encouraged to use caution 

in using this study when making claims about the impacts of disasters on 

women and girls because the study pools mortality impacts from a variety 

of different types of disasters (including those not directly related to 

climate change), obscuring important heterogeneity in gendered disaster 

impacts between contexts. 

 
12 For this and all additional claims about risk in this report, adjusted 

relative risk or odds ratios (accounting for factors such as race, income, or 

self-reported health status that may systematically differ between males 

and females) are presented here, if provided by the study.
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ï� A study exploring 167 years of data from Australia also 

concludes that men are more likely than women to die 

from heat-related deaths during periods of extreme heat, 

although the ratio of male to female deaths has declined in 

recent decades (400). 

ï� In contrast, other research from three major cities in 

Australia, which examines all causes of mortality (rather 

WKDQ�PRUWDOLW\�DWWULEXWHG�WR�KHDW���ĆQGV�WKDW�IHPDOHV�DUH�

roughly 10% more likely than men to die during heat waves 

between 1988 and 2009 (401). 

ï� 5HODWHG�WR�H[WUHPH�KHDW�LV�WKH�ULVN�RI�EXVKĆUHV��'HWDLOHG�
data from Australia show that males are disproportionately 

PRUH�OLNHO\�WR�EH�NLOOHG�E\�EXVKĆUHV��DV�WKH\�WHQG�WR�VWD\�

and defend their properties, although in recent decades, 

there has been growing gender parity in death rates (402). 

In contrast, other studies from the developed world, largely 

from recent European heat waves, suggest that females are 

more vulnerable to heat-related mortality. 

ï� French research from the 2003 and 2006 European heat 

waves suggests that females were at greater risk than 

males(403–405). Research on earlier heat waves in France 

suggests that women made up between 53-60% of all 

deaths attributable to heat waves before 2003 (406). 

ï� Heat wave research examining nine Mediterranean 

FLWLHV�VKRZV�WKDW�ZRPHQ�DJH��������ZHUH�VLJQLĆFDQWO\�

more likely than similarly-aged men to die in heat waves 

between 1990 and 2004 (407). 

ï� Research from Korea suggest that women were at a 

VLJQLĆFDQWO\�JUHDWHU�ULVN�������RI�PRUWDOLW\�GXULQJ�KHDW�ZDYHV�

between 2000 and 2007, whereas men’s increased risk of 

mortality was statistically indistinguishable from zero (408). 

In the United States, the vulnerability of males to heat wave 

deaths is attributed in part to the social isolation that many 

elderly men experience. As Eric Klinenberg notes in his study 

of the 1995 Chicago heat wave, while elderly women were 

more likely than elderly men to live alone, they were much 

more likely than men to have active social connections, which 

were likely protective during the heat event (409). In Europe, 

the high number of elderly women living alone (410), as 

well as social isolation among these individuals (411), have 

been cited as contributors to the high rate of deaths among 

elderly women. Some literature speculates that physiological 

differences between males and females in their capacity to 

regulate high temperatures are at least partially responsible 

for gender differences in heat-related mortality (412), though 

the reported geographic variability of heat-related mortality 

trends suggests that gendered living and livelihood patterns, 

access to medical treatment, and local climatic factors likely 

matter more than innate sex differences.

Mortality in Storms and Flood Events

Climate change is increasing the risk of health impacts associated 

ZLWK�VWRUPV�DQG�ćRRG�HYHQWV��������$V�ZLWK�KHDW�UHODWHG�KHDOWK�

LPSDFWV��WKH�JHQGHUHG�HIIHFWV�RI�VWRUPV�DQG�ćRRG�HYHQWV�YDU\�

in different contexts. Storms (including tropical storms such as 

KXUULFDQHV�DQG�F\FORQHV��DV�ZHOO�DV�WKXQGHUVWRUPV��DQG�ćRRGV�DUH�

associated with mortality (413, 414). 

Despite many claims concerning gendered disparities in 

mortality during major storms in the developing world, 

few robust studies have been conducted to examine these 

differences. Evidence from the 1991 cyclone in Bangladesh 

suggests that mortality among women over age 10 was triple 

that of comparably-aged males (415). Evidence examining 26 

years of cyclones from Bangladesh suggests that women were 

58% more likely than comparably-aged men to die during 

these events (416). Preliminary evidence from Tacloban City 

after Typhoon Haiyan struck the Philippines suggests that 

among adults, roughly 50% more females died than males 

(417). However, popular claims, such as that women are 14 

times more likely than men to die during disasters, are not 

likely credible.  

Evidence from developed country settings is more 

conclusive, suggesting that storm-related mortality does 

not disproportionately impact women and in some cases, 

disproportionately impacts men. Studies examining mortality 

IURP�+XUULFDQH�.DWULQD�QRWH�WKDW�JHQGHU�GLG�QRW�VLJQLĆFDQWO\�

predict risk of death (418, 419). Based on data from Texas, 

70% of deaths from Hurricane Ike were males (420). Including 

deaths from the United States as well as the Caribbean, 

researchers found that males were nearly twice as likely to 

die than females during Hurricane Sandy (421). 

9XOQHUDELOLW\�WR�ćRRG�PRUWDOLW\�YDULHV�EHWZHHQ�GHYHORSLQJ�

and developed country settings due to differences in 

JHQGHUHG�OLYHOLKRRG�SDWWHUQV�DQG�UHVRXUFHV�WR�PLWLJDWH�ćRRG�

LPSDFWV�������������(YLGHQFH�IURP������ćRRGV�LQ�1HSDO�

ĆQGV�WKDW�IHPDOHV�ZHUH�����WLPHV�PRUH�OLNHO\�WR�GLH�WKDQ�

PDOHV��������EXW�HYLGHQFH�IURP������ćRRGV�LQ�+XQDQ��&KLQD�

suggests that men were more likely to die prematurely, which 

the authors attribute to the greater involvement of men 

LQ�UHVFXH�HIIRUWV��������6WXGLHV�H[DPLQLQJ�ćRRG�PRUWDOLW\�

in developed regions, including the United States, Europe, 

DQG�$XVWUDOLD��ĆQG�WKDW�PHQ�DUH�VXEVWDQWLDOO\�PRUH�OLNHO\�WR�

EH�NLOOHG�E\�ćRRG�HYHQWV�WKDQ�ZRPHQ��RIWHQ�DV�D�UHVXOW�RI�

EHLQJ�WUDSSHG�LQ�YHKLFOHV�LQ�ćRRGZDWHUV�����å������$�VWXG\�

H[DPLQLQJ�PRUWDOLW\�LQ�PDMRU�ćRRG�HYHQWV�EHWZHHQ������

and 2003 in Europe and the United States found that 76% of 

Europeans who died were male, while in the US, nearly two 

men died for every woman (428). 13 

Relatively little research examines gendered practices that 

directly increase vulnerability to harm during storms and 

ćRRGV�LQ�WKH�GHYHORSLQJ�ZRUOG��$�QRWDEOH�H[FHSWLRQ�LV�UHVHDUFK�

from Bangladesh, which notes several cultural practices that 

increase the vulnerability of women and girls during storms 

DQG�ćRRGV��&XOWXUDO�H[SHFWDWLRQV�DERXW�DSSURSULDWH�GUHVV�IRU�

ZRPHQ�PD\�OLPLW�ZRPHQèV�DELOLW\�WR�VXUYLYH�ćRRGV��7KH�XVH�

of the sari, a long dress that can become easily waterlogged 

GXULQJ�D�ćRRG��KDPSHUV�WKH�DELOLW\�RI�ZRPHQ�WR�VXUYLYH�

GDQJHURXV�ćRRGZDWHUV��������$V�QRWHG�LQ�D�FDVH�VWXG\�

UHJDUGLQJ�D������ćRRG�HYHQW��WKH�FXOWXUDO�SUDFWLFH�RI�SXUGDK��

which restricts women’s ability to visit places outside the home, 

led women to restrict their movement in the aftermath of 

WKH�HYHQW��PDNLQJ�LW�PRUH�GLIĆFXOW�WR�DFFHVV�WRLOHWV�DQG�KHDOWK�

facilities (431). Another dimension of vulnerability is that 

women are often not involved in designing the spaces around 

them—construction is often seen as men’s work, and this may 

lead to the use of designs (such as the use of ladders that are 

less accessible for pregnant women) which can make women 

disproportionately vulnerable to harm during storms and 

ćRRGV��������:RPHQ�DOVR�H[SHULHQFH�LQFUHDVHG�YXOQHUDELOLW\�

due to the fact that disaster planning policymaking in 

Bangladesh does not routinely take into account the needs  

and concerns of women (48, 433). 

4.2 HEALTH IMPACTS:  
HUNGER AND FOOD SECURITY

Climate change is also likely to increase the risk of food 

insecurity worldwide, particularly for individuals in the 

Global South (49, 50). There is a growing body of evidence 

suggesting that this food security is, in many settings, likely to 

disproportionately burden women and girls. 

Food insecurity for women and girls is a pervasive fact of 

life in much of Asia, and particularly in India and Bangladesh 

(434–436), where more than one in three adolescent girls are 

stunted (437). There is some evidence that women and girls 

in this region are more likely to go hungry following disasters 

related to climate change. In Andhra Pradesh, India, twice 

as many women as men reported eating less in response to 

drought (35). A recent study of communities affected by 

climate change in Bangladesh suggests that women and girls 

DUH�W\SLFDOO\�WKH�ĆUVW�WR�VNLS�PHDOV�LI�WKHUH�LV�D�VKRUWDJH�RI�

IRRG��DV�RIWHQ�RFFXUV�GXULQJ�GURXJKWV��ćRRGV�RU�VWRUPV�����14  

After natural disasters in India, young girls were more likely 

to be stunted and underweight than boys (439). 

Elsewhere in Asia, the effects of climate change-induced  

food insecurity on women and girls have been documented. 

For example: 

ï� In the Philippines, infant mortality increased after 

typhoons among girls but not among boys, which 

researchers attribute to competition for scarce resources 

within families (440).

ï� During drought in Iran, women and girls are more likely to 

go hungry (184). 

ï� In Vietnam, women are more likely to skip meals than 

men during periods of food scarcity due to cultural norms 

regarding the importance of men’s physical labor (182).

In sub-Saharan Africa and Latin America, food insecurity 

associated with climate change is, in general, also experienced 

disproportionately by women and girls.

ï� In South Africa, female-headed households with an 

unmarried head (who are less likely to receive income 

support from a migrant partner), are more vulnerable to food 

shortages than households where the head is married (441).

ï� In Malawi, female-headed households are more than twice 

as likely as male-headed households to report reducing 

the number of meals they eat as an adaptation strategy in 

response to climate shocks (191). 

ï� ,Q�1LJHU��ZKHUH�GURXJKW�DQG�ćRRGLQJ�DUH�KDYLQJ�PDMRU�
impacts on crop yields, female-headed households are 

VLJQLĆFDQWO\�PRUH�OLNHO\�WR�EH�FRQVLGHUHG�IRRG�LQVHFXUH�WKDQ�

male-headed households (442).

ï� In Ghana, men, who typically have control over how food 

is distributed in some rural areas, have been observed 

distributing food unequally as scarcity reduces available 

supplies, leading to food insecurity for women and 

children (384).

ï� In Nicaragua, women are more likely than men to reduce 

their food consumption in response to drought (198). 

ï� In contrast, some evidence from East Africa suggests that 

female-headed households are no more likely (443), or 

even less likely (444) to suffer from food insecurity, despite 

drought that is gripping the region. Researchers speculate 

that the female-headed households they observe prioritize 

food and other essential needs in household spending 

decisions more effectively than male-headed households in 

order to ensure adequate household welfare (444). 

Climate change is also having profound impacts on food 

security in the Arctic. Less hunting is taking place due to 

fewer available prey (partly as a result of climate change), 

14 However, evidence collected after Cyclone Sidr suggests that women 

of reproductive age were at no greater risk of food insecurity after a 

devastating cyclone as compared to women nationwide, suggesting that 

GLVDVWHU�GLG�QRW�ZRUVHQ�H[LVWLQJ�GLIĆFXOWLHV�LQ�VHFXULQJ�IRRG�VXSSOLHV�������

 13�7KHUH�LV�VRPH�XQFHUWDLQW\�ZLWK�WKH�86�ĆJXUH�LQ�WKLV�VWXG\��DV�����RI�

ćRRG�IDWDOLWLHV�ODFNHG�JHQGHU�LQIRUPDWLRQ��
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as well as higher hunting costs, which are the result of 

increased time and effort required to hunt due to scarcer 

wildlife populations (445, 446). These changes have gendered 

implications for food security. In Greenland, research 

suggests that because of poor hunting conditions, husbands 

are becoming increasingly dependent on their wives to 

economically support the family with income in order to pay 

for food (446). Recent evidence suggests that other sources 

of food, such as berries, often collected by women, are of 

lower quality, which is attributed to climate change-related 

disturbances in some Inuit communities (447). These changes 

are forcing many Inuit families to rely more heavily on food 

shipped in from elsewhere, which generally costs much more 

than in less isolated settings (448). Qualitative evidence from 

Greenland suggests that Inuit women are more vulnerable 

to food insecurity than men, as women are more reliant on 

food sharing networks, which depend on steady supplies of 

traditional food  (449). When food is scarce, women are often 

WKH�ĆUVW�WR�VDFULĆFH�LQ�,QXLW�FRPPXQLWLHV��VNLSSLQJ�PHDOV�DQG�

selling assets in order to ensure that there is enough food 

to go around (445). 15 Certain subgroups of Inuit women, 

such as those who are single or those with lower educational 

attainment, are especially vulnerable to food insecurity (452).

4.3 HEALTH IMPACTS: INFECTIOUS DISEASE

Climate change is increasing the spread of water- and 

vector-borne diseases around the world (387, 453), such as 

cholera (454, 455), dengue fever (456), malaria (457), and 

schistosomiasis (458,  459), which tend to disproportionately 

burden poor populations globally in developing countries.16  

Gendered behavior patterns and access to care affect the 

gendered burden of these diseases, discussed below. 17  

In many settings, men and women are roughly equally 

affected by cholera, with some studies showing slightly higher 

burdens of the disease among men, and others among women 

(461–463). Gendered behavior patterns that affect time 

spent near water or infected individuals (due to the caring 

roles that women often have) as well as water use behaviors 

(such as for drinking, bathing, or religious purposes) affect 

the gendered burden of the disease (464). Regarding dengue 

fever, a multicountry analysis from Asia suggests that males 

are at greater risk of the disease, with 57-62% of dengue 

cases affecting males among adult cases in the countries 

surveyed (465). This may be because dengue is often 

regarded as a disease that disproportionately impacts urban 

areas (466), and as illustrated in Section 3.7 on migration, 

it is disproportionately men moving to cities in many 

developing countries. 

There are also substantial gender differences related to 

malaria susceptibility as women often cook in the early 

morning or late evening when mosquitoes are prevalent, 

while men often work in industries such as forest product 

harvesting that may make them more susceptible to receiving 

PRVTXLWR�ELWHV��������0RVW�VWXGLHV�H[DPLQLQJ�WKH�LVVXH�ĆQG�

that women are substantially more likely to have malaria 

(468–470). For instance, research from Kisumu, Kenya 

suggests that the odds of women having malaria are 1.4 times 

greater than those of men (468). 18  In contrast, there is some 

evidence that males are at greater risk of schistosomiasis 

infection than females (472–474), particularly at younger 

ages as boys tend to spend more time playing near water 

where the disease is transmitted. For instance, a study 

from Tanzania notes that 28% of boys reported having 

schistosomiasis, compared to only 21% of girls (474). One 

of the most common symptoms of infectious disease, 

particularly among children, is diarrhea, which is closely 

OLQNHG�ZLWK�WHPSHUDWXUH�FKDQJHV�DQG�ćRRGLQJ��������

([SRVXUH�WR�FRQWDPLQDWHG�ćRRGZDWHUV�LV�DOVR�DVVRFLDWHG�

with skin conditions, often as a result of bacterial or viral 

infections (476). After Hurricane Katrina, the proportion of 

�SUHGRPLQDWHO\�PDOH��ĆUHĆJKWHUV�DQG�FRQVWUXFWLRQ�ZRUNHUV�

with skin rashes was very high as a result of being exposed 

WR�GLUW\�ćRRGZDWHUV��������DPRQJ�ĆUHĆJKWHUV��������

among construction workers) (477, 478). In contrast, there 

is evidence from Bangladesh suggesting that females may 

be disproportionately exposed to skin problems related to 

ćRRGZDWHU�H[SRVXUH������

4.4 HEALTH IMPACTS: MENTAL HEALTH 

Climate change also has gendered impacts on mental health. 

In particular, climate related disasters lead to additional 

stress, depression, and in extreme cases, suicide (422, 479). 

While both men and women tend to experience higher 

rates of mental health challenges after disasters, women 

are generally more susceptible to developing stress-related 

disorders and depression (480, 481), whereas men are 

disproportionately more likely to commit suicide (482).

Stress-Related Disorders 

Studies examining the aftermath of a variety of climate 

change-related disasters illustrate that women tend to 

disproportionately suffer stress-related disorders after  

such events. 

ï� $�ODUJH�VWXG\�DIWHU�ćRRGLQJ�LQ�+XQDQ��&KLQD�IRXQG�WKDW�
females had slightly greater odds (1.1 times greater) of 

developing post-traumatic stress disorder (PTSD) than 

males (483). A separate study examining the effects of 

the event among children found that the odds of girls 

developing PTSD were also slightly greater than those of 

boys (484). 

ï� After Cyclone Nargis in Myanmar, the odds of women 

developing PTSD were 2.6 times greater than those of 

men, while women’s odds of developing acute stress 

disorder were 3.2 times greater than men’s odds (485). 

ï� After Hurricane Katrina, the odds of women suffering 

from acute stress disorder were 4.1 times those of men 

(486). Pregnant women who were most exposed to the 

storm had odds of suffering from PTSD 3.7 times greater 

than similar women not exposed to the storm (487).

ï� 6WXGLHV�FRQGXFWHG�LQ�WKH�8.�ĆQG�WKDW�ZRPHQ�DUH�PRUH�
VXVFHSWLEOH�WR�VWUHVV�UHODWHG�GLVRUGHUV�DIWHU�ćRRG�HYHQWV�

WKDQ�PHQ�����å������)RU�LQVWDQFH��DIWHU������ćRRGV��

the odds of women suffering from PTSD were 1.5 times 

greater than those of men (489). 

ï� $IWHU�WKH�%ODFN�6DWXUGD\�EXVKĆUHV�LQ�$XVWUDOLD��WKH�
RGGV�RI�ZRPHQ�GHYHORSLQJ�ĆUH�UHODWHG�376'�ZHUH�����

times greater than those of men, whereas men’s odds of 

drinking heavily as a response to the event were 1.7 times 

greater than those of women (491). 

ï� After Cyclone Larry struck Australia, the odds of girls 

developing PTSD were 8.7 times greater than those of 

boys within three months of the storm (492), although 

a follow-up study 18 months after the event found no 

VLJQLĆFDQW�GLIIHUHQFHV�E\�VH[��VXJJHVWLQJ�WKDW�JHQGHU�

differences in the effects of the disaster on PTSD were 

short-lived (493). 

ï� A notable exception to the patterns found in other 

events is Hurricane Sandy. After that event, women were 

statistically no more likely than men to suffer from PTSD 

(494, 495)

Depression and Anxiety

Women are also disproportionately at risk for  

developing anxiety and depression following climate 

change-related disasters. 

ï� Studies conducted after Hurricane Katrina suggest a link 

between stronger exposure to the disaster’s impacts and 

postpartum depression (487, 496). Pregnant women who 

were most exposed to the storm were 1.8 times as likely as 

similar women to suffer from depression (487). 

ï� $IWHU������ćRRGV�LQ�WKH�8.��WKH�RGGV�RI�ZRPHQ�
experiencing depression were 1.7 times greater than those 

of men (489). 

ï� While depression tends to affect females in post-disaster 

contexts, it also is prevalent among certain predominately 

male groups, such as emergency responders. A post-

.DWULQD�VXUYH\�IRXQG�WKDW�����RI�ĆUHĆJKWHUV�LQ�1HZ�

Orleans reported depressive symptoms (477). 

ï� As with other health impacts, the gendered effects of 

climate change-related events on depression appear to 

18 It is important for advocates using studies where odds are mentioned to 

remember that odds differ from probabilities in their interpretation and 

how they should be presented to audiences. In technical terms, women 

having 1.4 times greater odds for having malaria than men means is that 

for every woman without malaria, 1.4 times as many women will have 

malaria than the number of men with malaria for every man without 

malaria. Statistically speaking, this is not the same as saying that 1.4 times 

as many women get malaria as men. A helpful article for understanding the 

differences in interpretation between odds and probabilities is (471).

15 Gendered disparities in food insecurity may be less pronounced in more 

urban settings in the Arctic, such as Iqaluit, where studies show that gender 

LV�QRW�D�VLJQLĆFDQW�SUHGLFWRU�RI�IRRG�LQVHFXULW\������������� 

 

16 The challenges associated with integrating weather and ecological 

changes in disease modeling continue to produce considerable uncertainty 

in estimates of changes in disease risk resulting from climate change. 

While it is beyond the scope of this paper, readers should note that there 

is important complexity and nuance in these models which may result 

in greater or lesser impacts of climate change on disease burden. These 

GLIĆFXOWLHV�DUH�GLVFXVVHG�LQ������� 

 
17 A separate discussion about the impact of these diseases on pregnancy-

related outcomes is included in Section 4.5.
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depend heavily on the context of the event. Women were 

statistically no more likely to suffer from depression after 

WKH�%ODFN�6DWXUGD\�EXVKĆUHV�������RU�+XUULFDQH�6DQG\�

(494, 495). 

Moreover, other vulnerabilities associated with climate 

change, such as food insecurity, are linked to a greater risk 

of depression with much of the existing evidence centering 

on the impacts on women. In Tanzania, food insecure women 

are more likely to suffer from depression and anxiety (497), 

particularly during periods of most acute food scarcity 

(498). Research from Ethiopia on women and food security 

from Ethiopia corroborates these links (498). Evidence from 

8JDQGD�DPRQJ�LQGLYLGXDOV�OLYLQJ�ZLWK�+,9�ĆQGV�WKDW�IRRG�

LQVHFXULW\�LV�VLJQLĆFDQWO\�DVVRFLDWHG�ZLWK�GHSUHVVLRQ�DPRQJ�

women, but not men (499). 

Less evidence exists regarding the links between water 

scarcity and depressive disorders, with a handful of 

exceptions. In Cochabamba, Bolivia, water scarcity is 

VLJQLĆFDQWO\�DVVRFLDWHG�ZLWK�HPRWLRQDO�GLVWUHVV��SDUWLFXODUO\�

among female household heads, who tend to experience 

greater burdens of collecting water (300, 500). In rural 

Ethiopia, repeated surveys note a strong association between 

household water scarcity and psychosocial distress among 

women (294, 501). 

Suicide

Despite a growing body of research on the relationship 

between natural disasters and suicide risk, there are few 

clear patterns concerning how suicide rates change after such 

events (502). However, there is a more conclusive set of work 

around the relationship between weather and suicide, and in 

particular, the relationship between increased temperatures 

and suicide rates. Studies from the United States and Canada 

(503), Germany (504), the United Kingdom (505), and Korea 

(506) link higher temperatures with increased suicide risk.19  

For instance, data from the UK suggest that above 18°C, 

every 1°C increase in temperature is associated with a 3.8% 

increase in the rate of suicide (505). During periods of higher 

temperatures, suicide risks among males and females increase 

at similar rates (505, 506). 

Suicide risks are also connected with livelihood choices, and in 

particular, farming (509). In India, climate change is increasing 

risks to farmers on small plots on marginal lands (largely men), 

who are more vulnerable to crop failures due to the limited 

ability to diversity crop holdings, which in turn is associated 

with elevated suicide rates (510). Research from Australia 

links rural suicide with drought and deteriorating economic 

conditions for (predominately male) farmers (46, 47, 511). 

Data from Australia show that a moderate increase in the 

drought index is associated with a 15% increase in the rate 

of suicides among males, while such an increase is associated 

with a slight decrease in the suicide rate for females (511). 

In rural Australia, traditional masculinities, in particular a 

UHOXFWDQFH�DPRQJ�PHQ�WR�VHHN�KHOS�ZKHQ�KDYLQJ�GLIĆFXOWLHV��

serve as an important contributor to the risk of suicide (46, 

47, 512, 513). 

4.5 HEALTH IMPACTS: REPRODUCTIVE AND 
MATERNAL HEALTH

Women and girls face unique challenges associated with 

their reproductive roles as mothers. Disasters related to 

climate change often disrupt supplies of family planning 

commodities (514). Additionally, natural disasters and 

diseases associated with climate change have adverse 

impacts on pregnancy and maternal health outcomes (515). 

Family Planning

Climate change threatens the ability of women to access 

family planning services, making it harder for women to 

choose if and/or when to have children. Climate-linked 

natural disasters are likely to hamper access to reproductive 

healthcare, as occurred after Typhoon Hayian (516) and 

Hurricane Katrina (517). Additionally, the impacts of disasters 

may exacerbate the effects of preexisting barriers that 

women have to seeking reproductive health services, such as 

race and class, as documented after Hurricane Ike (518). 

As the linkages between climate change and reproductive 

health are increasingly recognized, governments are adopting 

voluntary, rights-based family planning programs as a strategy 

for reducing vulnerability to climate disruptions. In particular, 

integrating family planning with other forms of development 

designed to promote resilience, such as through population, 

health, and environment initiatives, is an increasingly 

popular approach for jointly improving human health and 

environmental outcomes (519). Such initiatives are associated 

with improved reproductive health as well as environmental 

outcomes, helping to facilitate local resilience to environmental 

changes, including climate change impacts (520). 

Providing women with greater control of their fertility 

empowers them to make choices that can improve their 

resilience to the effects of climate change. However, it is crucial 

to remember that environmental rationales should not be used 

DV�D�MXVWLĆFDWLRQ�IRU�FRHUFLYH�RU�TXRWD�EDVHG�IDPLO\�SODQQLQJ�

initiatives nor should family planning be seen as the exclusive 

or primary solution for addressing climate change (521, 522). 

Pregnancy-Related Outcomes: Infectious Disease

Climate change is also likely to impact pregnancy outcomes 

and care in part as a result of  an increase in the infectious 

disease burden among pregnant women, which will affect 

those in the developing world the most (387, 515). Various 

reviews summarize the pregnancy-related health outcomes 

associated with these conditions, including cholera (523), 

dengue fever (524), malaria (525, 526), and schistosomiasis 

(527). While the quality and quantity of the literature 

examining the impact of these diseases on pregnancy 

outcomes varies between diseases, the majority of literature 

suggests that these conditions are associated with adverse 

pregnancy outcomes. In the cases of dengue (528) and 

malaria (529, 530) pregnant women are more susceptible to 

developing these conditions than non-pregnant women—an 

added dimension of vulnerability. This suggests that if climate 

change expands the range of these diseases, pregnant women 

are likely to be particularly vulnerable. 

Adverse pregnancy and maternal health outcomes linked 

with cholera, dengue fever, malaria, and schistosomiasis 

include miscarriage (531–533), premature birth (534, 535), 

and anemia (536–538), among other consequences. For 

example, a study linking malaria and miscarriages notes 

that women without fevers (but with laboratory evidence of 

having malaria) have 2.7 times greater odds of miscarrying 

than women without the disease, while women with fevers 

have 4.0 times greater odds (532). Research from Tanzania 

suggests that women with severe schistosomiasis infections 

have 1.9 times greater odds of developing anemia as pregnant 

women without schistosomiasis (538). 

Pregnancy-Related Outcomes: 
Temperature and Disaster Linkages

Climate change is also likely to impact pregnancy and 

maternal health outcomes directly through changes in 

weather patterns, as well as indirectly because of the stress 

associated with these weather pattern changes. There 

are several reviews of the literature linking weather and 

adverse pregnancy outcomes, centering on exposure to 

extreme temperatures (generally extreme heat) (539, 540), 

as well as stress during pregnancy, which is often induced by 

natural disasters (541–543). In general, exposure to natural 

disasters and stress during pregnancy increases the risk of 

poor outcomes, although researchers continue to debate the 

mechanisms that link climate events to adverse pregnancy 

and maternal health outcomes (544). Recent research has 

OLQNHG�KHDW�ZDYHV�����å�����DQG�ćRRG�VWRUP�HYHQWV�����å

550) to reduced birth weights. Other research has linked heat 

ZDYHV�����å�����DQG�ćRRG�VWRUP�HYHQWV�����������������WR�

an increased risk of preterm delivery and related pregnancy 

complications. Saltwater intrusion into groundwater, which 

LV�PRUH�OLNHO\�ZLWK�KLJKHU�VHD�OHYHOV�DQG�DVVRFLDWHG�ćRRGLQJ��

may also increase rates of preeclampsia and hypertension 

during pregnancy (558, 559). Finally, exposure to extreme 

weather in utero may have lasting implications for a child 

beyond pregnancy, such as an increased risk of developing 

autistic disorder (560), or lower test scores and earnings (561). 

4.6 HEALTH IMPACTS: PERSONAL SAFETY 
DURING DISASTERS

Climate change-related disasters often trigger displacement. 

However, systems designed to facilitate evacuation and 

safety during disasters are heavily gendered, and can 

disproportionately harm marginalized women in several ways. 

Decision-making regarding when and where to evacuate 

sometimes excludes women, decisions which have a direct 

bearing on women’s safety during and after a disaster. 

Shelters may lack facilities for women and/or place them at 

risk for assault. Moreover, incidents of gender-based violence 

have been shown to increase after disasters. 

Personal Safety 

Much of the evidence regarding the role of gender in ensuring 

health and safety in climate change-related disasters comes 

IURP�UHVSRQVHV�WR�F\FORQHV�DQG�ćRRGLQJ�LQ�%DQJODGHVK��7KHUH�

is a growing body of evidence illustrating that marginalized 

women in Bangladesh tend to be unable to make independent 

choices about whether or not to evacuate, as these 

decisions are often left up to the male head of household (5, 

562, 563). This is in part because of the purdah system in 
19 While much research supports a positive association between 

temperature and suicide risk, not all does. See, for instance (507, 508).

Myth: High fertility rates among women in the 
developing world are a predominant cause of climate 
change. 

Fact: Although women in developing countries tend 
to have higher fertility than those in developed 
countries, it is consumption driven by the Global 
North that has been the primary driver of climate 
change to date, not high fertility among poor women 
(521). Family planning and reproductive rights can 
serve as a resilience tool for women in all countries, 
ensuring that they are able to choose if and when to 
have children at a time that is appropriate for them 
and their partner. 

Myths vs. Facts
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Bangladesh that restricts women’s movement outside the 

home (430). Expectations that the male head of household 

should determine when to evacuate can delay evacuations 

in cases where the male head is not present at the time that 

evacuation warnings are received, threatening women’s 

safety (562). 

Additionally, information regarding hazards may not be 

provided in a way that is easily accessible for women. After 

Cyclone Sidr, for instance, women reported that warnings 

about the storm were provided only in local markets, and 

that efforts were not made to notify people door-to-door 

(563). This is problematic as women in rural Bangladesh 

tend to be responsible for domestic duties, and are less 

likely to be present in public spaces where warnings are 

provided.  Recent evidence indicates that women and men in 

Bangladesh have different preferences regarding how to hear 

warnings as women often have less access than men to radios, 

televisions, and mobile phones (5). 

Even if a family chooses to evacuate to a shelter, it may 

be inaccessible due to distance (563–565). A study of 

predominately male respondents in Bangladesh found that 

individuals who lived more than 1 km from a shelter were 

VLJQLĆFDQWO\�OHVV�OLNHO\�WR�HYDFXDWH�WR�D�VKHOWHU�GXULQJ�&\FORQH�

Sidr than those who lived within 1 km (566). Since evacuation 

decisions in Bangladesh for entire families are typically made 

by men, these results imply that women distant from shelters 

are less likely to evacuate during storm as well, even if they 

independently prefer to leave. 

If a woman makes it to a shelter, she faces additional barriers, 

as shelters are often not designed to provide women 

VXIĆFLHQW�VSDFH�RU�SULYDF\��ZKLFK�LV�SDUWLFXODUO\�LPSRUWDQW�

in places such as Bangladesh where women’s modesty is 

FXOWXUDOO\�VLJQLĆFDQW��5HVHDUFK�VXJJHVWV�WKDW�VKHOWHUV�LQ�

Bangladesh often lack separate or hygienic washing facilities 

for women, as well as private spaces for breastfeeding or 

changing menstrual pads, and that all too often, women are 

harassed or threatened in these settings (564). A recent 

VWXG\�ĆQGV�WKDW�DPRQJ�LQGLYLGXDOV�ZKR�GLG�QRW�HYDFXDWH�WR�

a shelter during Cyclone Alia, 36% cited the lack of separate 

spaces for women in shelters as an important reason for not 

evacuating (567). Research also notes that adolescent girls 

are particularly at risk of sexual harassment and violence in 

shelters (568). 

$Q�DVVHVVPHQW�DIWHU������ćRRGLQJ�LQ�)LML�HQFRXQWHUHG�

similar themes to those in Bangladesh. Although women in 

Fiji are less likely to work outside the home than men, which 

can sometimes constrain the information they receive on 

disasters, they were instrumental in communicating about 

DGYDQFLQJ�ćRRGZDWHUV�WR�PHQ�GXULQJ�WKH������ćRRG��DV�PDQ\�

women were awake preparing food the morning of the event 

(569, 570). Moreover, some women reported being coerced 

LQWR�KDYLQJ�VH[�ZLWK�WKHLU�KXVEDQGV�LQ�VKHOWHUV�DIWHU�WKH�ćRRG��

despite the lack of privacy in these settings (570).

Evidence from the developed world suggests that women 

tend to prefer evacuation during natural disasters. For 

example, in the United States, women are more likely to 

evacuate before hurricanes than men (571–573), which likely 

plays a protective role during storms (575). In the 2009 Black 

6DWXUGD\�EXVKĆUHV��PHQ�DQG�ZRPHQ�UHVSRQGHG�GLIIHUHQWO\��

with men tending to advocate for defending their property 

and women wanting to evacuate in order to protect the 

children (575). The delays in resolving these disagreements 

resulted in the late departure of many women and children 

from rural homes, and many of these individuals were killed 

as a result (576). Researchers note that messaging, policies, 

DQG�WUDLQLQJ�DURXQG�EXVKĆUHV�DUH�KHDYLO\�JHQGHUHG�DQG�RIWHQ�

IDLO�WR�UHćHFW�WKH�SUHIHUHQFHV�DQG�QHHGV�RI�ZRPHQ��LQFUHDVLQJ�

their vulnerability to these events (577, 578).

Gender-Based Violence

Climate change-related disasters are also associated with 

increases in gender-based violence (579). Much of the 

evidence regarding gender-based violence in post-disaster 

settings in the developing world comes from studies 

examining disasters not directly related to climate change, 

such as earthquakes or the Indian Ocean Tsunami, evidence 

that is reviewed in (580). A notable exception is work done 

DIWHU�ćRRGLQJ�LQ�%DQJODGHVK��ZKLFK�IRXQG�H[WUHPHO\�KLJK�

LQFLGHQFHV�RI�YLROHQFH�DJDLQVW�ZRPHQ�DIWHU������ćRRGLQJ��

particularly among disadvantaged groups such as sex workers 

and the disabled (581). Recent work from Bangladesh notes 

that violence against women has increased in response to the 

effects of climate change (5). Increases in violence against 

women after climate change-related disasters have also been 

documented in Vietnam (182).  

In developed countries, there is more research examining 

increases in gender-based violence after disasters. Several 

studies indicate that gender-based violence increased 

after Hurricane Katrina (582–586).  For example, in a 

study examining intimate partner violence, psychological 

victimization of women and men increased by 35% and 17% 

respectively in the six months after the storm and physical 

victimization of women increased by 98% (584).

2WKHU�HYLGHQFH�IURP�GHYHORSHG�FRXQWULHV�EURDGO\�FRQĆUPV�

the experiences faced during Katrina.20 For example: 

ï� $�FDVH�VWXG\�IURP�WKH�5HG�5LYHU�ćRRGV�LQ�WKH�8QLWHG�6WDWHV�
notes that incidents of domestic violence increased sharply 

after the event, while volunteer time to help women who 

had been abused decreased as local residents worked to 

rebuild their lives after the disaster (588). 

ï� Research from Australia links droughts (589, 590) and 

EXVKĆUHV�������ZLWK�LQFUHDVHV�LQ�YLROHQFH�DJDLQVW�ZRPHQ��

which is attributed in part to the burdens placed on men  

by traditional masculinities in the face of tremendous  

loss (589). 

ï� $IWHU������ćRRGV�LQ�1HZ�=HDODQG��GRPHVWLF�YLROHQFH�FDVHV�
increased substantially (592). 

Finally, it should be noted that after the wake of climate 

change-related events in both developing and developed 

countries, such as after cyclones in Bangladesh or hurricanes 

in the United States, reports have surfaced regarding an 

LQFUHDVH�LQ�KXPDQ�WUDIĆFNLQJ�DQG�VH[XDO�H[SORLWDWLRQ�RI�

vulnerable women and girls (5, 593). However, these reports 

are often anecdotal and in some post-disaster contexts, 

appear to be unsubstantiated (594, 595). As the threats of 

WUDIĆFNLQJ�DQG�VH[XDO�H[SORLWDWLRQ�DUH�D�SUHVVLQJ�FRQFHUQ�

after disasters, there is a tremendous need for additional 

research to contextualize the nature and quantify the scale of 

these problems. 

The current literature on gender and climate change 
is clear. Climate change has gender-differentiated 
impacts, and men and women make different choices 
in their responses to climate change. As illustrated by 
the evidence outlined above, gendered experiences 
associated with climate change vary considerably 
within and between communities. Keeping this in mind, 
however, we draw several broad conclusions about the 
literature base around gender and climate change. 

Despite recent gains, women continue to be 
XQGHUUHSUHVHQWHG�LQ�FOLPDWH�SROLF\PDNLQJ�DQG�ĆQDQFH�
activities. &OLPDWH�SROLFLHV�DQG�ĆQDQFLQJ�VWUDWHJLHV�FRQWLQXH�
to inadequately incorporate gender-related concerns or 

address pressing needs for gender-disaggregated information 

on policy impacts. Nevertheless, a growing number of 

organizations are adopting gender mainstreaming strategies 

into their programs and policies, which is likely to improve 

their capacity to meet the needs of females and males in the 

years to come. 

Women, particularly in many developing countries and 
low-income communities of developed countries, often 
lack access to assets and power, and this serves as a major 
source of vulnerability and barrier to adaptation. Women 

are less likely than men to manage farmland around the 

world, and are also less likely to be involved in forest and 

ĆVKHU\�JRYHUQDQFH��7KH�ODFN�RI�FRQWURO�WKDW�ZRPHQ�KDYH�RYHU�

WKHVH�YLWDO�UHVRXUFHV�PDNHV�LW�KDUGHU�IRU�ZRPHQ�WR�LQćXHQFH�

how resources are used in response to climate shocks, and 

ultimately, for women to access the livelihood opportunities 

necessary for their survival. Women also tend to lack access 

to capital and inputs that are necessary components of 

adaptation to climate change.  

The caring roles that women inhabit adversely impact 
their capacity to adapt to climate change. Numerous 

examples throughout this document highlight the burdens 

that caring roles place on women seeking to adapt to 

climate change, particularly as they create time constraints 

for women. Many studies note that care-related activities, 

including childrearing and taking care of the sick, make 

it more challenging for women to adapt to the effects of 

climate change. Research after natural disasters notes the 

roles that women play in taking care of other household 

Myth: Women are more likely to die during storms 
DQG�ćRRGV�EHFDXVH�RI�DQ�LQDELOLW\�WR�VZLP��

Fact: Research suggests that women in countries 
WKDW�DUH�YXOQHUDEOH�WR�VWRUP�VXUJHV�DQG�ćRRGLQJ��
such as the Philippines and Bangladesh, are indeed 
less likely than men to know how to swim (596, 
597). However, swimming skills have not been 
demonstrated to be linked to the odds of survival 
during major storm events. Instead, evidence from 
VWRUPV�DQG�ćRRG�HYHQWV�VXJJHVWV�WKH�LQDELOLW\�WR�
access safe shelter facilities is a leading contributor 
to mortality (598, 599). In developed countries men 
are disproportionately more likely to die during 
ćRRGV��ODUJHO\�DV�D�UHVXOW�RI�EHLQJ�WUDSSHG�LQVLGH�
vehicles (implying that the lack of swimming skills 
is not problematic, rather the inability to escape a 
FRQĆQHG�VSDFH������å������

Myths vs. Facts

20�$OWKRXJK�VHH�������IRU�QXOO�ĆQGLQJV��

Chapter 5.  
Concluding Remarks 
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members makes it harder to earn income and rebuild  

their lives. 

Gendered livelihoods practices exist around the world, 
but climate change is changing established gender roles in 
some cases. In many developing countries, women tend to 

be responsible for cooking, collecting water, managing kitchen 

gardens and small livestock, small business management, 

and collecting non-timber forest products, while men are 

often responsible for farm and livestock management, timber 

KDUYHVWLQJ��ĆVKLQJ��IRUHVWV�DQG�ĆVKHULHV�PDQDJHPHQW��DQG�

are often the individuals who migrate in order to seek other 

livelihood opportunities in cities. However, scarcity induced by 

climate change events is changing men’s established gender 

roles, such as men beginning to collect non-timber forest 

products due to a paucity of other livelihood opportunities, 

or men assisting women with water collection due to local 

shortages. Conversely, there is some, albeit limited, evidence 

that women are becoming more involved in natural resource 

management in response to scarcity. 

Events related to climate change have substantial health 
impacts for women and men, though the gendered health 
effects of such events depend largely on social, economic, 
political, and cultural contexts, not biology. With the 

exception of pregnancy and reproductive health-related 

outcomes, health impacts related to climate change are 

determined primarily as a result of gendered livelihood and 

cultural practices, as well as responses to risk associated 

with natural disasters. Current evidence suggests that in 

developed countries, men tend to be more susceptible to 

mortality as a result of climate change-related events, but 

there is some evidence that the opposite is largely true in 

the developing world, though with many exceptions in both 

settings. Gendered susceptibility to other health-related 

impacts varies across contexts, though some impacts, such 

as increases in gender-based violence, disproportionately 

impact women in virtually all settings. 

RECOMMENDATIONS FOR  
ADDITIONAL RESEARCH

Despite the rapid growth in the gender and climate change 

literature, there is still much that we do not know about the 

linkages between these two important topics. Increasing the 

gender and climate change knowledge base is an essential 

task in order to strengthen adaptation and mitigation 

responses to climate change. We hope that readers of this 

document will contribute to this research. Although there 

DUH�VWLOO�PDQ\�JDSV�LQ�WKH�OLWHUDWXUH�WR�EH�ĆOOHG��ZH�EULHć\�

KLJKOLJKW�ĆYH�JDSV�WKDW�ZH�KRSH�UHVHDUFKHUV�ZLOO�H[SORUH�LQ�

the coming years. 

Geographic scope: Much of the academic research on climate 

change and gender focuses on parts of the world that are 

currently the most impacted by climate change and/or have 

the least capacity to cope. This includes sub-Saharan Africa, 

South Asia, and Australia. Less is known about gendered 

climate change impacts in the Americas, Europe, the Middle 

(DVW��1RUWK�$IULFD��(DVW�DQG�6RXWKHDVW�$VLD��DQG�WKH�3DFLĆF��

Additional research that addresses the experiences of women 

and men living in a wide variety of settings is important 

for developing climate policies that effectively account for 

local contexts. More research is also needed to distinguish 

between the needs of individuals in urban versus rural areas, 

as rural dwellers often have different experiences with 

climate change than individuals in urban settings. 

Larger-scale, quantitative studies: Much of the literature 

on gender and climate change centers around largely 

qualitative case studies, generally focusing on a community 

or region. This is important research that provides insights 

on localized impacts of and responses to climate disruption. 

However, additional comparative and longitudinal national 

or multi-country studies would provide greater breadth 

as to how climate change responses vary in different 

settings, as well as allow for comparisons of vulnerability and 

adaptive capacity within and between regions. In addition, 

incorporating more quantitative data into gender and climate 

change research would potentially improve its generalizability, 

as case studies are often based on small samples that may be 

less representative of larger populations.  

Gender and climate change institutions: Recent research 

notes that gender mainstreaming practices are becoming 

more important in transnational governance institutions, 

LQFOXGLQJ�FOLPDWH�ĆQDQFH�HQWLWLHV��DOWKRXJK�LQ�PRVW�FDVHV��

these institutions have yet to reach gender parity in most 

leadership roles. As gender mainstreaming practices become 

more widely adopted, research is needed to understand their 

effects on women and men and highlight areas where policies 

are failing to achieve their goals in order to ensure that 

gender mainstreaming achieves its desired impacts. 

Gender and mitigation: Our review centers on the impacts 

and adaptation literature in part because it is more 

developed than the literature around mitigation. There are 

growing efforts to document the work being done by women to 

develop sustainable energy and transport solutions in response 

to climate change, although more work is needed, particularly 

from the academic community. Highlighting how gender is an 

important lens through which to understand mitigation, as 

well as adaptation efforts, will help to ensure that solutions to 

FOLPDWH�FKDQJH�UHćHFW�WKH�QHHGV�RI�IHPDOHV�DQG�PDOHV��

Longer-term health impacts: Much of the research on the 

impacts of climate change on health centers on observational 

studies of particular disasters and their immediate aftermath. 

More studies examining the long-term outcomes of heat 

ZDYHV��VWRUPV��DQG�ćRRGV�DUH�QHHGHG�WR�EHWWHU�XQGHUVWDQG�

the relative resilience capacity of men and women in different 

settings. In addition, more research is needed to explore 

strategies that can be used to reduce vulnerability to the 

impacts of climate disasters, and whether such approaches 

equally impact females and males.

Further action is needed to mitigate the effects of climate 

change and empower women, men, boys, and girls to cope with 

its impacts. We hope that by addressing these gaps within the 

gender and climate literature base, that additional knowledge 

which contributes to the development of more appropriate 

policies is adopted. Research that shines new light on 

challenges of climate vulnerability and adaptation is essential 

in order to ensure that additional progress is made towards 

yielding more gender-equitable outcomes to climate change. 

GGCA strongly supports the efforts of researchers 

to engage and challenge climate change scholarship 

with feminist critiques. This body of literature is not 

the focus of the discussion above, which prioritized 

literature with primary data. Nevertheless, as research 

and data collection can itself be gendered, GGCA 

strongly encourages readers to review the burgeoning 

body of feminist scholarship addressing gender and 

climate linkages, including overviews of this literature 

DQG�WKH�ĆHOG�������������FULWLTXHV�RI�FOLPDWH�PLWLJDWLRQ�

policies and policy discourses (7, 602–606), critiques 

of proposed solutions to climate change (9, 607), how 

responsibility for climate change and its solutions is 

assigned (climate justice) (10, 608–610), human rights 

and climate change (611, 612), the portrayal of women 

and gender in climate literature (613, 614), works that 

engage critically with climate literature in a geographic 

context, such as Australia (615) or South Asia (616), and 

calls for additional scholarship to strengthen discourse 

and analysis of these important issues (8, 617, 618).

For Further Reading: 
Feminist Critiques of the  
Gender and Climate Literature

GENERAL TOOLKITS:

ï� 86$,'�$GDSW�$VLD�3DFLĆF��3HULRGLFDOO\� 
8SGDWHG��,QWHJUDWLQJ�*HQGHU�LQ�&OLPDWH� 
&KDQJH�$GDSWDWLRQ�3URSRVDOV�

ï� $'%��������7RRO�.LW�RQ�*HQGHU�(TXDOLW\�5HVXOWV� 
and Indicators

ï� &HQWUH�IRU�*OREDO�&KDQJH��������*HQGHU�DQG�&OLPDWH�
&KDQJH�$GDSWDWLRQ��$�7RRONLW�IRU�3UDFWLWLRQHUV��

ï� 81'3��������5HVRXUFH�*XLGH�RQ�*HQGHU�DQG� 
&OLPDWH�&KDQJH

ï� 81'3��������*HQGHU�0DLQVWUHDPLQJ�LQ�3UDFWLFH

ï� 81'3��������*HQGHU�0DLQVWUHDPLQJ��$�.H\�'ULYHU� 
RI�'HYHORSPHQW�LQ�(QYLURQPHQW�DQG�(QHUJ\�

FOOD AND AGRICULTURE 
TOOLKITS:

ï� )$2��������8QGHUVWDQGLQJ�DQG�
Integrating Gender  
,VVXHV�LQWR�/LYHVWRFN�3URMHFWV�DQG�3URJUDPPHV�

ï� )$2��������6RFLDO�$QDO\VLV�IRU�$JULFXOWXUH�DQG�5XUDO�
'HYHORSPHQW�3URMHFWV

ï� $'%��������*HQGHU�DQG�$JULFXOWXUH��&KHFNOLVW�

FORESTS TOOLKITS: 

ï� 81�5(''���������*XLGDQFH�1RWH�RQ� 
*HQGHU�6HQVLWLYH�5(''�

FISHERIES & AQUACULTURE TOOLKITS:

ï� 86$,'�*KDQD�6XVWDLQDEOH�)LVKHULHV�0DQDJHPHQW�
3URMHFW��������*HQGHU�0DLQVWUHDPLQJ�LQ�

 

|

The evidence in this document is designed to help 

inform advocates and policymakers regarding the 

linkages between gender and climate change. However, 

addressing gendered vulnerabilities or gendered 

disparities in climate adaptation capacity requires more 

than evidence; it also requires the implementation of 

gender mainstreaming processes. Various organizations 

have developed guides or toolkits that clearly describe 

steps to incorporate gender considerations into 

practices, policies, and research related to climate 

change. We encourage readers to use the resources 

below and inform us of other resources that would be 

appropriate for this list. 

Toolkits
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Glossary: 

AF: Adaptation Fund

CDM: Clean Development Mechanism

CIF: Climate Investment Funds

COP: Conference of the Parties

CSA: Climate-smart agriculture

GCF: Green Climate Fund

GEF: Global Environment Facility

GGCA: Global Gender and Climate Alliance

IUCN: International Union for Conservation of Nature

NGO: Non-governmental organization

NTFP: Non-timber forest product

PTSD: Post-traumatic stress disorder

Table 1:�/LVW�RI�VHDUFK�WHUPV�XVHG�WR�ĆQG�OLWHUDWXUH�IRU�WKLV�
review. Results must have contained an entry from Term 1 

AND Term 2 in order to be located. Asterisks indicate the 

use of a wild-card term, which can represent any ending to 

the query. For example, the search term Forest* will include 

results that have the terms “forest”, “forests”, or “forested”. 

Terms in italics were used in searches with a third term, either 

“climate change” or “global warming”.

21 In a small number of cases, references published before this date which 

DUH�HVSHFLDOO\�LPSRUWDQW�LQćXHQWLDO�LQ�SDUWLFXODU�VXEĆHOGV�ZHUH�DGGHG�WR�

the review. 

TERM 1 TERM 2

Gender* Climate change Sustain* cit*

Sex Global Warming Climate polic*

Women* Water Action

Female Forest* Activit*

Land use* Adapt*

Tenure Mitig*

Natural resource* Vulnerb*

Marine resource IPCC

Sustain* deve* UNFCCC

biodivers* REDD*

&OLPDWH�ĆQDF 3K\VLFDO�KHDOWK

Climate justice 0HQWDO�KHDOWK

Ocean 0RUWDOLW\

Fisher* 0RUELGLW\

Hurricane Injur*

Flood Pregnan*

Storm 0DODULD

Drought Denfue

Energy* &KROHUD

Resource use* Schistosomiasis

Consum* *HQGHU�EDVHG�
YLROHQFH

Urbaniz* 6DIHW\

)LVKHULHV�0DQDJHPHQW��$�7UDLQLQJ�0DQXDO

ï� )$2��������0DLQVWUHDPLQJ��*HQGHU�LQWR�3URMHFW�&\FOH�
0DQDJHPHQW�LQ�WKH�)LVKHULHV�6HFWRU

WATER TOOLKITS

ï� &DS�1HW�81'3�	�*HQGHU�DQG�:DWHU�$OOLDQFH��������
:K\�*HQGHU�0DWWHUV�LQ�,:50��$�7XWRULDO�IRU�:DWHU�
0DQDJHUV�

ï� )$2��������3DVVSRUW�WR�0DLQVWUHDPLQJ�*HQGHU�LQ� 
Water Programmes

ï� :DWHU�DQG�6DQLWDWLRQ�3URJUDP��������*HQGHU�LQ�
Water and Sanitation

ï� 81�+$%,7$7��������*HQGHU�0DLQVWUHDPLQJ�7RRONLW�IRU�
Water and Sanitation Actors 

ï� *HQGHU�DQG�:DWHU�$OOLDQFH��������5HVRXUFH�*XLGH��
0DLQVWUHDPLQJ�*HQGHU�LQ�:DWHU�0DQDJHPHQW

ï� 6ZLVV�$JHQF\�IRU�'HYHORSPHQW�DQG�&RRSHUDWLRQ��������
Gender & Water

ENERGY TOOLKITS:

ï� 86$,'��������%XLOGLQJ�D�6DIHU�:RUOG��7RRONLW�IRU�
,QWHJUDWLQJ�*%9�3UHYHQWLRQ�DQG�5HVSRQVH�LQWR�86$,'�
(QHUJ\�DQG�,QIUDVWUXFWXUH�3URMHFWV

ï� :RUOG�%DQN�(60$3��������,QWHJUDWLQJ�*HQGHU�
&RQVLGHUDWLRQV�LQWR�(QHUJ\�2SHUDWLRQV

ï� $'%��������*HQGHU�7RRO�.LW��(QHUJ\�*RLQJ�%H\RQG�WKH�
0HWHU�

ï� (1(5*,$��������0DLQVWUHDPLQJ�*HQGHU�LQ�(QHUJ\�
3URMHFWV��$�3UDFWLFDO�+DQGERRN

DISASTER-RELATED TOOLKITS:

ï� 2[IDP�*%���������*HQGHU�DQG�'LVDVWHU�5LVN�5HGXFWLRQ��
$�7UDLQLQJ�3DFN

ï� ,QWHUQDWLRQDO�)HGHUDWLRQ�RI�5HG�&URVV�DQG�5HG�&UHVFHQW�
6RFLHWLHV����������$�3UDFWLFDO�*XLGH�WR�*HQGHU�6HQVLWLYH�
$SSURDFKHV�IRU�'LVDVWHU�0DQDJHPHQW

ï� 8QLWHG�1DWLRQV�,QWHUQDWLRQDO�6WUDWHJ\�IRU�'LVDVWHU�
5HGXFWLRQ���������0DNLQJ�'LVDVWHU�5LVN�5HGXFWLRQ�
*HQGHU�6HQVLWLYH��3ROLF\�DQG�3UDFWLFDO�*XLGHOLQHV

ï� 2[IDP�$PHULFD�DQG�1$1%$1�7UXVW���������*HQGHU�
6HQVLWLYH�'LVDVWHU�0DQDJHPHQW��$�7RRONLW�IRU�
Practitioners

REGIONALLY-FOCUSED TOOLKITS:

ï� 6HFUHWDULDW�RI�WKH�3DFLĆF�&RPPXQLW\��������3DFLĆF�
*HQGHU�DQG�&OLPDWH�&KDQJH�7RRONLW

ï� &HQWUH�IRU�*OREDO�&KDQJH��������&OLPDWH�&KDQJH�DQG�
*HQGHU��:LWK�D�6SHFLDO�5HIHUHQFH�WR�%DQJODGHVK��

ï� 81'3��**&$�������	�������$IULFD�DQG�$VLD�3DFLĆF�
*HQGHU�DQG�&OLPDWH�&KDQJH�&DSDFLW\�'HYHORSPHQW�
Series: GGCA released a series of toolkits focusing 

on gender mainstreaming in particular sectors in the 

$IULFD�DQG�$VLD�3DFLĆF�UHJLRQV��7KHVH�WRRONLWV�FRYHU�

an overview of gender and climate linkages, gender 

and climate adaptation, gender and energy, gender 

and food security (Africa only), gender and disaster 

ULVN�UHGXFWLRQ��$VLD�3DFLĆF�RQO\���DQG�JHQGHU�DQG�

FOLPDWH�ĆQDQFH���

TOOLKITS FOR RESEARCHERS: 

ï� :RUOG�$JURIRUHVWU\�&HQWUH��������$�*XLGH�IRU�
*HQGHU�0DLQVWUHDPLQJ�LQ�$JURIRUHVWU\�5HVHDUFK�
DQG�'HYHORSPHQW

ï� &*,$5��������*HQGHU�DQG�,QFOXVLRQ�7RROER[��
3DUWLFLSDWRU\�5HVHDUFK�LQ�&OLPDWH�&KDQJH�DQG�
$JULFXOWXUH

ï� &*,$5��������*HQGHU�DQG�&OLPDWH�&KDQJH�5HVHDUFK�LQ�
$JULFXOWXUH�DQG�)RRG�6HFXULW\�IRU�5XUDO�'HYHORSPHQW�

ï� &,)25��������,QWHJUDWLQJ�*HQGHU�LQWR�)RUHVWU\�
Research: A Guide for CIFOR Scientists and Programme 
Administrators

REDD+: Reducing Emissions from Deforestation and  

Forest Degradation

UNFCCC: United Nations Framework Convention on  

Climate Change

WEDO: Women’s Environment & Development Organization

WOCAN: Women Organizing for Change in Agriculture  

and Natural Resource Management

Methodology/Approach

This report started with a search of the recent gender and 

climate literature to prepare this review. The author used 

two databases, Web of Science and Google Scholar, to locate 

suitable materials. The Web of Science database primarily 

includes literature that has been reviewed by other scholars 

prior to publication (peer-reviewed). Google Scholar is 

not limited to these sources, and searches using this tool 

found other sources such as NGO reports and related 

literature. A call for suggested literature also was sent to 

GGCA members, and these resources were incorporated as 

appropriate. Although peer-reviewed literature is generally 

considered by academics to be the “gold standard” for 

ensuring the information is valid, publishing in an academic 

journal takes time and money that many researchers lack. 

Research published outside of academic journals often 

offers important insights, and is incorporated here when the 

author deemed it reliable. 

A variety of terms were combined in the search in order to 

locate suitable literature (Table 1). These terms were entered 

to allow for the inclusion of articles that listed the word jointly 

with another term. For instance, the terms “gender” or “women” 

includes results that mention “gender equality” or “women’s 

rights” respectively. The search was limited to materials 

published in 2005 or later in order to limit the scope of this 

search to only the most recent literature.21  Although the 

search was restricted to material published during or after 

2005, data for cited studies may have been collected prior to 

then. In addition to the terms cited below, reference lists for the 

papers located were also searched to locate additional sources. 

Appendix
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