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Dear Friends and Colleagues, 

At Pathfinder we’ve launched climate resilience programs with teams on-the-ground in South 

Asia, the Middle East, and Africa.  This is the Solutions Guide we wished we had when we 

started. 

That’s why we are excited to offer you cutting edge research as a gateway resource to 

accelerate learning and advance diverse, existing solutions. This Solutions Guide prepared by 

Dr. Meg Brown offers a remarkable set of data, solution options and field-tested case studies in 

this arena.   

We recognize the present-day, life-altering impacts of climate change on every dimension of 

life. Climate change could negate decades of progress in global health. These impacts are 

disproportionately felt by marginalized people and vulnerable systems. More frequent climate-

induced disruptions overwhelm already strained health systems, making access to sexual and 

reproductive health more challenging for women and communities. Climate change makes 

existing power structures even more unequal, keeping important perspectives of women, girls, 

and other marginalized community members from the table. We need everyone to participate 

in the process of creating climate solutions. 

From our decades of work on sexual and reproductive health and rights at Pathfinder, we know 

that ensuring women’s and non-binary individuals’ bodily autonomy and reproductive freedom 

is a critical step in creating equitable communities. When individuals can freely choose their 

pursuits, live a healthy life, and adapt well to emerging challenges, they are better able to 

participate as full members of our communities—to innovate, advocate for, and engage in the 

climate solutions we need to thrive.  

It’s our hope that this guide inspires you, sparks new ideas, and generates 

transformative action around gender, climate, and health in your own community and 

work. 

Together, we are shaping an equitable climate future where the health and wellbeing of all is 

ensured. We are grateful for your ideas and collaboration.  

 

In solidarity, 

 

 

 

 

  

Barbara J. Merz 

Managing Director, Climate 

Lois Quam 

Chief Executive Officer 

Dr. Tabinda Sarosh 

President, South Asia & MENA 
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Executive Summary 
Climate resilience, gender equity, and health are inseparable. 
Climate change poses a major threat to human health – both directly, through climate 

hazards like storms and extreme heat, and indirectly, through shifts in how people live and 

interact with the world around them. The effects of climate change exacerbate existing 

inequities, and gender inequities are no exception.  

While climate vulnerabilities look different across contexts, structural inequities and 

gendered relationship norms mean that women and girls have particular vulnerabilities 

to climate threats. Intersectional aspects of identity further shape these risks: factors like 

living in poverty, living in rural regions, having a disability, being part of a racial or ethnic 

minority, gender and sexual diversity, level of education, or marital status can also shape a 

person’s vulnerability to climate hazards as well as the resources they can draw upon as 

they recover from climate disasters. These individual- and community-level vulnerabilities 

are a response to structural and systemic policies, patterns, and norms that generate 

inequitable access to resources, opportunities, and systems of power. These inequities put 

peoples’ lives at risk – and limit our collective ability to effectively respond to the urgent, 

existential threat of climate change. Building a more climate resilient future means 

building a future that is more equitable and healthier for all. 

 

Because gender shapes effects on health, and because in many contexts women are 

disproportionately at risk of experiencing the negative health effects of climate change, it is 

critical that climate resilience work holistically advance women’s health and wellbeing. In 

addition to ensuring access to healthcare even amid times of crisis, this also means 

addressing the drivers of differential health and social risks that women face, such as 

constraints around their livelihoods, persistent inequities around safety and freedom of 

movement, and limited access to sexual and reproductive health and rights, including 

voluntary family planning services. Ensuring women’s bodily autonomy and reproductive 

freedom is a critical step in creating equitable communities in which women can freely 

choose their pursuits and adapt well to emerging challenges and hazards.  

  

 

Reproductive justice is at the center of climate justice.  
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Connected climate solutions for a healthier future. 
As a global community, we are ready to meet these complex challenges.  

Community is at the heart of this work. We cannot do this work alone – nor should we. 

Working collectively sparks creativity, fosters active learning, heals divides, and helps all of 

us do the work better. Collaboration is the cornerstone of this: pursuing climate resilience 

means learning from others, centering community voices, addressing barriers to 

participation, and crossing silos to bridge knowledge and skills across sectors. This work 

involves not only building grassroots agency, adaptive capacity, and advocacy skills, but 

also advancing societal transformation towards a more just and equitable world. 

This Solutions Guide synthesizes the efforts of many members of the small but growing 

collective of individuals, organizations, and communities working across and within the 

climate change, gender, and health spaces. We hope that this guide welcomes you into 

this community of work and supports you in your own practice of building a more 

resilient and just climate future within your community.   

This guide is designed to enable readers to explore specific topics of interest around 

climate change, gender, and health by bridging knowledge across sectors. It focuses on 

recent scientific evidence and thought leadership from the climate-gender-health nexus, so 

we recommend also exploring the foundational, sector-specific knowledge that this cutting-

edge research builds upon. To support your learning, each subsection of this guide 

includes learning resources with additional research and tools. The bibliography serves as 

an additional resource for research and programmatic findings. We also recognize that this 

is a dynamic and rapidly expanding area of work, so we encourage you to check for recent 

developments as this field grows. 

Ready to learn more about climate change, gender and health?  
              Here’s what you’ll find in this Solutions Guide:  

 
Chapter 1 Evidence 

Recent evidence about the gendered health effects 

of key climate hazards 

 
Chapter 2 Solutions 

Gender-integrated and gender-transformative 

strategies and case studies for responding to 

climate hazards 

 
Chapter 3 Planning 

Tools for building integrated climate resilience 

using theories of change and frameworks 

 
Chapter 4 Impact 

Indicators and tools for developing and identifying 

representative, gender-integrated metrics 

 
Chapter 5 Action 

Guidance on moving forward to a more climate-

resilient future 
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In building this Solutions Guide, we’ve learned a few things 
from our community. 
 

Climate solutions exist… 
 Innovation and adaptation are already happening around the world. By sharing best 

practices with each other, we can learn more quickly and enhance our approaches to 

fostering climate resilience. 
 

  … and complex challenges require integrated solutions.    
 There is no singular “answer” for climate challenges. This is because of contextually 

specific challenges, gaps in our data about climate change, and the fact that our 

changing climate is producing novel effects. We’re still learning about the long-term 

effects of climate change. But there is growing evidence around what works and 

what’s been done on a wide range of climate-related topics, and programming and 

research so far suggests that what has been done in different sectors translates to 

integrated, cross-sectoral work. Implementing these solutions in an integrated way is 

especially important for ensuring that these efforts programs do not harm 

communities – and that they do not unjustly put the burden of resilience on those 

who have contributed least to drivers of climate change but are nonetheless already 

disproportionately experiencing climate change’s effects. 
 

Women’s participation is critical at all levels of climate and health work… 
 From the household level to the international stage, we need everyone’s voice. When 

women aren’t fully engaged in climate work, programs, at best, may not meet their 

needs and, at worst, may put women at greater risk. Given the urgency and scale of 

the climate crisis, it is imperative to ensure that all people can choose to participate in 

developing and implementing climate solutions. People don’t need empowerment: 

people need opportunity, resources, and the ability to exercise their autonomy. 
 

 … and gender still often gets left out of climate. 
 When gender is included in climate research, it often is oriented around binaries and 

isn’t intersectional – so it can be difficult to discern areas of additional vulnerability 

such as those around race, ethnicity, economic status, or living in a rural area. Given 

this, it is especially important to resist stereotypes, myths, and generalizations. These 

can include statements like “women are more connected to the environment,” 

“renewable energy empowers women,” or “improved cookstoves reduce gender-

based violence.” These narratives can erase peoples’ lived experiences by grouping 

diverse people together into singular categories. They also often bypass and fail to 

engage with persistent systemic inequities. However, addressing these inequities and 

engaging with the practical mechanisms of change is central to truly creating gender-

transformative impact. 



4 
 

Here’s how we built the Solutions Guide. 
This guide uses a “critical review” methodology in its review of scientific and other 

literature, focusing on critically synthesizing significant, purposively identified research and 

programming around climate change, gender, and health (Flotemersch et al. 2019). Only 

English-language articles were considered. Preference was given to recent research 

(published within the last 5 years) focused on lower socioeconomic countries and 

communities, though older work and work from other geographies has also been included 

as necessary for coherence and robustness of the review.   

To move forward effectively, we have to pay attention to gaps, 
limitations, and critical issues in what we know. 
Existing knowledge around climate change, gender, and health faces several limitations: 1) 

lack of consideration of gender in climate research, 2) lack of intersectional analyses in 

climate research, 3) lack of clarity around key concepts like resilience and vulnerability, and 

4) limited research about the consequences of adaptation. These gaps also represent an 

important opportunity for strengthening research and programming in this space.  

These limitations shouldn’t keep us from doing the work: rather, they challenge us to learn 

through action, to share our knowledge widely, and to be deeply committed to inclusive, 

collaborative efforts that transformation of inequitable relationships and structures in the 

pursuit of a climate-just future. 

Gender’s Absence in Climate Research 
Climate change research and policymaking has historically neglected both health and 

gender (van Daalen et al. 2020). Though research on climate change and health is 

increasingly attentive to gendered differences in both experiences with climate change and 

climate-associated health outcomes, limited research exists around how vulnerabilities to 

and experiences of the health impacts of climate change may be shaped and differentiated 

along lines of sex and gender differences, gender norms, and gender roles (World Health 

Organization 2014). Data around climate change, gender, and health remain limited, and 

key health outcomes, such as mental health, remain understudied (Cianconi, Betrò, and 

Janiri 2020). Of all scientific work on climate change published in 2020, for example, only 

6% of articles considered gender (Romanello et al. 2021). These analyses often use binary 

sex disaggregation, meaning that data around the health impacts of climate change are 

even more scarce for gender diverse and non-binary populations (Simmonds et al. 2022; 

van Daalen et al. 2020). This dearth of gender-disaggregated data can limit policymakers’ 

and health practitioners’ understanding of climate-related health risks, and it also makes it 

difficult to conclusively assess exposure thresholds for climate-related health risks 

(Sorensen, Murray, et al. 2018). In addition, because we are in the early years of 

experiencing the effects of a changing climate, we have more data about connections 

between short-term, proximal outcomes – for example, those around hazard-related 
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mortality or maternal and neonatal health outcomes – and climate hazards than we do 

about distal, long-term outcomes. Bridging these gaps in the data is therefore a critical 

aspect of work at the climate-gender-health nexus. 

Gender can be defined as “the socially constructed norms, roles, attitudes, and attributes 

associated with people of different sex characteristics and the relations between and 

among these different groups” (Ide et al. 2021, 44). However, “gender” is often treated as 

synonymous with “women” (van Eerdewijk, Bråten, and Danielsen 2021; H. C. P. Brown 

2011; Smyth 2007; Fröhlich and Gioli 2015). Alternatively, the term “gender” also frequently 

used in this space in a reductive way to describe differences between men and women, 

thus conflating sex and gender and ignoring gender diversity (Simmonds et al. 2022). 

Initiatives centered around gender-disparities and climate often focus on cisgender women 

and girls (Simmonds et al. 2022). Moreover, when those from gender diverse populations 

have been considered in research on the health effects of climate change, the work has 

focused exclusively on natural disasters and disaster relief, but has not attended to other 

health impacts linked to climate, such as those caused by heat or vector-borne disease, 

leading to critical gaps in knowledge (Simmonds et al. 2022). This can lead to research and 

policies that reproduce stereotypes and misconceptions around vulnerabilities, adaptive 

capacities, needs, and preferences (van Eerdewijk, Bråten, and Danielsen 2021).  

In scientific research, women are often portrayed as especially vulnerable to climate 

change and as especially environmentally conscious, but this orientation can obfuscate the 

different struggles, lived experiences, needs, and preferences of different groups of men 

and women (van Eerdewijk, Bråten, and Danielsen 2021; Lau et al. 2021). Assumptions that 

women inherently have a “special” relationship with nature are, according to feminist 

political ecologists, the product of socialization (H. C. P. Brown 2011; Leach 2007; 

Rocheleau, Thomas-Slayter, and Wangari 1996; Fröhlich and Gioli 2015). When women are 

portrayed as inherently vulnerable to climate change, policies and programs can both 

reduce women’s agency and simultaneously miss the vulnerabilities and adaptive 

capacities of different groups of men (Ampaire et al. 2020; van Eerdewijk, Bråten, and 

Danielsen 2021; Fröhlich and Gioli 2015). Thus, climate programs and policies grounded in 

these stereotypes may fail to create the transformative change necessary to address the 

root structural causes of gender inequities – and, in fact, by homogenizing women can risk 

worsening women’s status and cementing gender roles (Huyer et al. 2020; van Eerdewijk, 

Bråten, and Danielsen 2021; F. F. Wong et al. 2018; Cornwall, Harrison, and Whitehead 

2007).  

In addition, “gender” is understood and operationalized differently across the climate 

change adaptation space (van Eerdewijk, Bråten, and Danielsen 2021). Within the climate-

smart agriculture sector, for example, programming and research often focuses on gender 

roles rather than relationships, with underlying assumptions that the behaviors and 
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responsibilities associated with gender roles can be changed through new skills and 

technologies and that men and women are equally able to decide to adopt these new 

practices and innovations (van Eerdewijk, Bråten, and Danielsen 2021). However, focusing 

on gender roles often leads to an orientation towards addressing “gaps” between 

stereotyped “men” and “women”; this approach can miss the contextual gender dynamics 

that not only shape policies and interventions but also cause different experiences, 

outcomes, and responses to climate change (Danielsen et al. 2018; Kristjanson et al. 2017; 

van Eerdewijk, Bråten, and Danielsen 2021).  

To address these challenges, scholars recommend 1) taking an intersectional approach and 

2) viewing gender as relational (van Eerdewijk, Bråten, and Danielsen 2021). Categorization, 

in general, risks simplifying and homogenizing people, thus prompting programs and 

policies that fail to meet diverse needs (Simmonds et al. 2022). With that said, 

categorization remains a useful tool for assessing vulnerabilities and capacities, targeting 

and scaling programs, and communicating data. Thus, increased and improved use of 

intersectional lenses can be used to generate a more nuanced understanding of how 

different groups of people experience climate change, the roles and responsibilities of 

different groups, and how particular identities and responsibilities may shift between 

activities (van Eerdewijk, Bråten, and Danielsen 2021; Thompson-Hall, Carr, and Pascual 

2016). Second, and relatedly, a relational approach to gender understands that gendered 

social positions are tethered to norms and practices around power, resources, 

responsibilities, and worth (van Eerdewijk, Bråten, and Danielsen 2021). Feminist political 

ecology approaches, which analyze dynamics between gender, power, resources, and the 

environment, are a useful tool here (Buechler 2016).  

Given these limitations around gender representation in climate data, this report uses the 

language of existing research around “women” and “men.” Future work should strive to 

move beyond these binaries and take a more intersectional approach that is attentive to a 

range of social differences.  

Lack of Intersectional Representation in Climate Research 
When climate data do include gender, this research often does not disaggregate along 

other intersectional aspects of identity such as age, ethnicity, socioeconomic status, 

disability status, or marital status (Romanello et al. 2021). Data on how climate affects 

different groups of men are especially scarce (Bogdan, McPherlain, and Yoon 2019). In 

general, individuals from marginalized groups are often excluded from or not represented 

in climate change research – work which shapes how programs are framed, how we 

evaluate “appropriate” adaptation measures, and how we conceptualize adaptive capacity 

and vulnerability (van Eerdewijk, Bråten, and Danielsen 2021). When programs are 

inappropriately framed, they may mispresent populations’ vulnerability or adaptive 

capacity, pose ineffective or irrelevant solutions, or pursue misguided lines of research and 
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knowledge production (van Eerdewijk, Bråten, and Danielsen 2021). The invisibility of these 

unjust health risks produced by climate change are not necessarily the haphazard result of 

poor science or limited data: they can be structurally generated to serve particular agendas 

around power, responsibility, and resource allocation (Parry et al. 2019). Broad 

representation and deep understanding of intersectional inequities is central to developing 

effective, just responses to climate change (Romanello et al. 2021; van Eerdewijk, Bråten, 

and Danielsen 2021). Practitioners can move towards more effective programmatic framing 

and structural transformation by forwarding diversity through intersectional analyses, 

attending to varied lived experiences, and engaging with a broad range of participants (van 

Eerdewijk, Bråten, and Danielsen 2021). 

Confusion around Resilience and Vulnerability 
Resilience generally refers to the ability of social or ecological systems to respond and 

adapt to hazards and disturbances while overall maintaining their structure and 

functioning (UNDRR 2022b). However, the term “resilience” can be used very differently 

between policymakers, who often orient resilience to shocks and changes in the 

environment, and communities, where resilience often revolves around social ties, 

community, and a sense of place (Iniesta-Arandia et al. 2016; Nightingale 2015).  

Though resilience is a popular and widely used concept, it has also been heavily critiqued 

for 1) focusing on a rapid return to “normal” without considering whether the pre-

disturbance “normal” is something that should be returned to and 2) putting the burden of 

becoming resilient on those who are already most vulnerable (Haldane and Morgan 2021; 

Ebi and Semenza 2008; Houston 2015; K. Brown 2014). In response to these critiques, 

“transilience” has been introduced as a term that addresses “the need to account for issues 

of social vulnerability and differential access to power, knowledge, and resources” (Matin, 

Forrester, and Ensor 2018; Haldane and Morgan 2021, 134). Alternatively, adaptive 

capacity, or the “ability of systems, institutions, humans and other organisms to adjust to 

potential damage, to take advantage of opportunities, or to respond to consequences,” can 

also be used as a mechanism for measuring resilience (World Health Organization 2021; 

IPCC 2018). However, “resilience” remains the broadly used term across social, political, and 

programmatic spaces. 

Vulnerability generally refers to the risk of harm faced by individuals, communities, and 

societies in the face of hazards; it is socio-politically situated, shaped by exposures, 

sensitivity and adaptive capacity (IPCC 2018; van Eerdewijk, Bråten, and Danielsen 2021). 

Climate change affects social vulnerabilities across several dimensions of well-being, 

including health, safety, food security, and displacement (Otto et al. 2017). Clear climate 

change vulnerability thresholds are rare, though when they exist, they are typically around 

age, household income, or degrees of warming; for example, children under two 
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experience greater long-term effects of hunger, and those below 15 and over 65 are more 

at risk for heat-associated mortality (Otto et al. 2017).  

Resilience and vulnerability are vague and contextually specific concepts, which makes 

them difficult to measure and move towards. Thus, it is important for practitioners to 

develop clear definitions of what resilience and vulnerability mean – organizationally, 

locally, and programmatically – in work at the climate-gender-health nexus. 

The Consequences of Adaptation 
There is a significant gap in knowledge around how climate change adaptation affects 

people’s daily lives, including risks, consequences, and stressors of adaptation as well as 

reproduction or exacerbation of inequalities (van Eerdewijk, Bråten, and Danielsen 2021). 

Some researchers have identified and explored “maladaptation” – that is, adaptive 

approaches that come with short- or long-term negative consequences (Magnan et al. 

2016; Jacobson et al. 2019; Magnan 2014; Barnett et al. 2013; van Eerdewijk, Bråten, and 

Danielsen 2021). However, there remains a need to deeply consider context-specific social 

dynamics that shape the implementation of climate adaptation programs and aim for 

gender-transformative, rather than gender-aware approaches (van Eerdewijk, Bråten, and 

Danielsen 2021). Acknowledging programmatic failures, gaps, and inadequacies is essential 

to iterating practices, programs, and policies that are more equitable, inclusive, and 

effective at generating communal resilience.   
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Chapter 1: Evidence Connecting Climate, Gender, and 
Health 
Part 1: How A Changing Climate Affects Health 
Gender, health, and climate change are deeply interlinked (Pearse 2017; Solomon and 

LaRocque 2019). Climate change affects health directly, through extreme weather events 

like storms, flooding, heat, and drought, and indirectly, through changes in migration, land 

use, livelihoods, and caring burdens that emerge in response to climate change (World 

Health Organization 2014). More than this, though climate change is a “health threat 

multiplier” – it has direct and indirect health effects, amplifies existing health risks, and 

increases existing health inequities across a spectrum of health concerns, from infectious 

diseases and injuries to mental health and sleep (van Daalen et al. 2020; J. Maxwell and 

Blashki 2016; Simmonds et al. 2022; Rifkin, Long, and Perry 2018). Climate change also has 

consequences for health systems and health policy, and it poses a threat to achieving 

universal health care (Salas and Jha 2019; van Daalen et al. 2020). These impacts are 

illustrated in a model the CDC developed for climate change’s impacts on health (CDC 

2022):  

Figure 1. Impact of Climate Change on Human Health  Source: CDC 2022.

 

These health effects are realized through complex, cross-sectoral pathways as the 

emissions-generating activities prompt both biophysical changes in the environment, like 

temperature increases and extreme weather, and ecological shifts, like biodiversity loss 
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and changes in human-environment relationships (Machalaba et al. 2015). Climate 

change’s impact on health is mediated and shaped by environmental conditions, the social 

context, and public health capacity (K. R. Smith et al. 2014). 

Climate change’s widespread negative effects on health are not distributed evenly across 

genders (Watts et al. 2015; van Daalen et al. 2020). Climate change often reflects and 

reinforces existing gender inequalities (Eastin 2018). Gender roles, relations, norms, and 

inequities shape and amplify vulnerability to climate change and the health impacts of 

climate change, with women living in poverty from rural areas in developing countries 

generally thought to be among the most vulnerable to climate change  (H. C. P. Brown 

2011; Romanello et al. 2021; Glazebrook, Noll, and Opoku 2020).  

In many places, women have increased health risks as compared to men (van Daalen et al. 

2020). Women are more likely than men to experience death, injury, infectious disease, 

mental illness, and food insecurity associated with climate change (Sam Sellers 2016; van 

Eerdewijk, Bråten, and Danielsen 2021; World Health Organization 2014). Climate change 

reduces women’s access to health services and increases risks to maternal and 

reproductive health (Sam Sellers 2016; Sorensen, Murray, et al. 2018). In a climate-related 

disaster, women are susceptible to gender-based violence, child marriage, trafficking and 

sexual exploitation (Chauhan 2021; van Eerdewijk, Bråten, and Danielsen 2021). Gender 

norms not only shape risks and vulnerabilities to climate-associated health impacts, but 

also shape adaptive capacity through unequal access to financial resources which can limit 

women’s ability to adapt, restrictions around mobility which can prevent women from 

receiving timely access to healthcare, and allocation of food resources that puts women 

and girls at risk of undernutrition (van Daalen et al. 2020; van Eerdewijk, Bråten, and 

Danielsen 2021; Resurrección et al. 2019; Dunne 2020).  

However, these trends are not universal. In some climate contexts, men are at higher risk, 

with unmarried men more likely than unmarried women to die in heat waves, men more 

likely to drown in severe weather, and men more likely to experience some forms of 

climate-related mental health problems such as suicide and depression (World Health 

Organization 2014; van Daalen et al. 2020; Ganguli 2021; Sorensen, Murray, et al. 2018; 

Kennedy and King 2014; Thiery et al. 2017). Those who fit outside of the gender binary are 

believed to be especially vulnerable to climate-related health impacts due to stigma, 

discrimination, and pre-existing inequities, but data to quantitatively assess these 

vulnerabilities is extremely limited (Simmonds et al. 2022). These gendered differences in 

the health impacts of climate change emerge through socioeconomic, cultural, and 

physiological pathways, and socially-situated gendered differences in responsibilities, 

access to health care, health needs, ecosystem use, livelihoods, knowledge, and living 

conditions play a greater role shaping these differences than physiological differences 

(Naswa 2021; Sorensen, Murray, et al. 2018; van Daalen et al. 2020).  
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These increasing health risks associated with climate change are likely to increase the 

burden on health systems, both through the direct effects of climate-associated weather 

events and through changing vector ecology that will drive outbreaks of emerging 

infectious diseases, both of which will require additional resources from already-strained 

health systems (Haldane and Morgan 2021; Curtis et al. 2017; Setoguchi et al. 2022; Watts 

et al. 2019). These risks to health systems emerge through direct hazards, exposures to the 

workforce, and vulnerabilities (WHO 2021b). 

 

Figure 2. How climate change affects health systems' resilience Source: WHO 2021a. No changes made, A copy 

of the license is available here: https://apps.who.int/iris/handle/10665/340656  

 

Climate change isn’t just causing negative health outcomes: it is also holding back progress 

on gender equity and human rights. In Tanzania, researchers found that climate change 

constrained the realization of women’s rights around food, water, health, decision-making, 

and freedom from gender-based violence (Joseph 2022). This is particularly important 

because of the role gender plays in shaping climate change policy and responses. Stronger 

climate change policy is associated with increased representation of women in government 

(Romanello et al. 2021; Chingarande et al. 2020).  

https://apps.who.int/iris/handle/10665/340656
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This section uses a gendered lens to examine how specific climate-related hazards affect 

health. Though these hazards are often analyzed in an issue-specific manner, and this book 

is no exception, it is important to recognize that in reality, these issues are often deeply 

intertwined (Tantoh et al. 2021). This section also spotlights two specific health areas 

associated with climate change: reproductive health and mental health. 

 

Learn More: Climate, Gender, and Health 
 THEME LEARNING RESOURCE LINK 

 

Recent scientific 

evidence around 

climate change 

and health 

 “Chapter 7: Health, wellbeing and the 

changing structure of communities” in the 

IPCC’s report Climate Change 2022: 

Impacts, Adaptation and Vulnerability 

https://www.ipcc.ch/re

port/ar6/wg2/ 

The 2022 report of the Lancet Countdown 

on Climate Change and Health  

https://www.thelancet.com/jo

urnals/lancet/article/PIIS0140

-6736(22)01540-9/fulltext  

 

Gender and 

climate across 

sectors 

See Gender and Climate Change: A Closer 

Look at Existing Evidence from the Global 

Gender and Climate Alliance 

https://wedo.org/wp-

content/uploads/2016/11/

GGCA-RP-FINAL.pdf  

 

 

Local examples 

of climate, 

gender, and 

health 

For work on gender and climate in Vietnam, 

see The State of Gender Equality and 

Climate Change in Viet Nam (ISPONRE 2021) 

https://www.empowerforclim

ate.org/en/resources/t/h/e/th

e-state-of--gender-equality-

and-climate-change-in-viet-

nam 

 

For work on women’s health and climate in 

Asia, see ARROW’s report Women’s Health 

and Climate Change (Mian 2017) 

https://arrow.org.my/publ

ication/womens-health-

climate-change/  

 

 

For an example from Bangladesh, see 

Health consequences of climate change in 

Bangladesh (Rahman et al. 2019) 

http://onlinelibrary.wiley.c

om/doi/abs/10.1002/wcc.

601  

Key takeaways from the data… 

1. Climate hazards have profound and gendered impacts on health. 

2. Climate hazards can cause direct harm, such as increased risks to mental health 

and maternal and infant health, and indirect harm, such as increased risk of child 

marriage or increased labor burdens for women.  

3. Forwarding women as active participants and leaders in their communities and 

pursuing gender equity is critical to addressing the risks of climate change.    

Box 1. Key takeaways from climate and health data Source: Authors. 

https://www.ipcc.ch/report/ar6/wg2/
https://www.ipcc.ch/report/ar6/wg2/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)01540-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)01540-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)01540-9/fulltext
https://wedo.org/wp-content/uploads/2016/11/GGCA-RP-FINAL.pdf
https://wedo.org/wp-content/uploads/2016/11/GGCA-RP-FINAL.pdf
https://wedo.org/wp-content/uploads/2016/11/GGCA-RP-FINAL.pdf
https://www.empowerforclimate.org/en/resources/t/h/e/the-state-of--gender-equality-and-climate-change-in-viet-nam
https://www.empowerforclimate.org/en/resources/t/h/e/the-state-of--gender-equality-and-climate-change-in-viet-nam
https://www.empowerforclimate.org/en/resources/t/h/e/the-state-of--gender-equality-and-climate-change-in-viet-nam
https://www.empowerforclimate.org/en/resources/t/h/e/the-state-of--gender-equality-and-climate-change-in-viet-nam
https://www.empowerforclimate.org/en/resources/t/h/e/the-state-of--gender-equality-and-climate-change-in-viet-nam
https://arrow.org.my/publication/womens-health-climate-change/
https://arrow.org.my/publication/womens-health-climate-change/
https://arrow.org.my/publication/womens-health-climate-change/
http://onlinelibrary.wiley.com/doi/abs/10.1002/wcc.601
http://onlinelibrary.wiley.com/doi/abs/10.1002/wcc.601
http://onlinelibrary.wiley.com/doi/abs/10.1002/wcc.601
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Action Spotlight: How to Identify Local Climate Threats 
This section of the book is organized around specific climate-related threats. Not sure what 

those are in your community? Try taking a triangulated approach that brings together 

community voices, high-level climate data, and research and programmatic information to 

generate an informed understanding of climate risks. This approach builds on several 

different kinds of existing knowledge to ensure a representative, robust understanding of 

these risks.  

Figure 3. Triangulating Data to Create an Informed Understanding of Local Climate Threats Source: Authors 

Community members who are already experiencing climate-related threats understand 

their experiences, risks, and needs best, and they often have knowledge not represented in 

other forms of data. However, larger-scale research and datasets can reveal important 

trends in the data about climate, gender, and health that might not be as apparent at a 

local level, and they are especially important for understanding the scope of climate risks.  

When reviewing climate data and research, it’s important to pay attention to the 

participants. For example, ask “Who is represented in the data? Who is not?” as you 

consider the information you find. It is also important to pay attention to the process of 

how that data was collected, analyzed, and interpreted. Building on the knowledge we 

already have is an important part of ensuring our response to climate threats are timely 

and well-informed. 

 

Informed 
insights into  
local climate 

threats

High-level 
Climate 

Data

Community 
Voices

Research 
and 

Programs
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Community Voices 
Centering community voices and needs is imperative. These conversations can be 

informed by a review of existing climate-related data and research, but the purpose of 

reviewing existing data isn’t to tell communities what their problems are: it’s to reduce the 

burden on already vulnerable communities by creating a space for more focused and 

informed conversations. As with all participatory work, facilitators must consider who is – 

or is not – participating in these conversations, and how patterns of power, social norms, 

and biases might influence the content and direction of these conversations. One way to 

do this is through community risk assessments (CRAs) that explore the local socioeconomic 

context, evaluate climate risks, and identify key livelihood resources and needs (File and 

Derbile 2020). The Community-based Risk Screening Tool – Adaptation and Livelihoods 

(CRISTAL) and the Participatory Assessment of Climate and Disaster Risks (PACDR) are two 

such tools for community-level climate risk assessment and adaptation design (IIED 2012; 

“Participatory Assessment of Climate and Disaster Risks (PACDR)” 2022). 

 

High-Level Data 
High-level, quantitative climate data can help identify long-term climate trends at the 

national level. These data are useful for understanding key overarching climate issues 

affecting a particular country. However, these data can sometimes be limited in their 

granularity – for example, they may not capture how different groups of people, like 

women, minority ethnic groups, or people with disabilities, might be differently affected by 

these climatic trends. Consider some of these resources to get you started: 

• The World Bank’s Climate Change Knowledge Portal compiles data on climate trends, 

vulnerabilities, and impact. This information can be explored at a country level or 

through a watershed view – a useful approach for understanding how climate change 

can transcend boundaries. https://climateknowledgeportal.worldbank.org/ They also 

host comprehensive climate change datasets: 

https://climateknowledgeportal.worldbank.org/   

• The Notre Dame Global Adaptation Index compiles data to rank and evaluate 

adaptation at a country level: https://gain.nd.edu/our-work/country-index/rankings/  

• The Gender Climate Tracker has country profiles and analyzes gender integration into 

climate policy, including an evaluation of Nationally Determined Contributions (NDCs) as 

well as links to related news, resources, and projects: 

https://www.genderclimatetracker.org/node/12210  

• IPCC’s Atlas of Global and Regional Climate Projections offers figures and models of 

climate change projections: https://www.ipcc.ch/report/ar5/wg1/atlas-of-global-and-

regional-climate-projections/  

https://climateknowledgeportal.worldbank.org/
https://climateknowledgeportal.worldbank.org/
https://gain.nd.edu/our-work/country-index/rankings/
https://www.genderclimatetracker.org/node/12210
https://www.ipcc.ch/report/ar5/wg1/atlas-of-global-and-regional-climate-projections/
https://www.ipcc.ch/report/ar5/wg1/atlas-of-global-and-regional-climate-projections/
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• UNDP Adaptation and Climate Promise have country profiles and regional snapshots 

of climate data: https://www.adaptation-undp.org/all-countries and 

https://climatepromise.undp.org/ 

• The World Health Organization issues country profiles around health and climate 

change: https://www.who.int/teams/environment-climate-change-and-health/climate-

change-and-health/evidence-monitoring/health-and-climate-change-country-profiles  

• The UNFCCC maintains a registry of Nationally Determined Contributions under the 

Paris Agreement: https://www4.unfccc.int/sites/NDCStaging/Pages/All.aspx  

• The Climate and Health Alliance has an initiative to evaluate progress towards NDCs 

using NDC scorecards: https://climateandhealthalliance.org/initiatives/healthy-ndcs/ndc-

scorecards/  

• Country-generated datasets and climate assessments may be available from 

government agencies responsible for addressing climate, such as ministries for the 

environment or meteorological institutes.   

• For more strengths and vulnerability assessment tools, see that corresponding 

subsection of Chapter 4 in this guide. 

 

Research and Programs 
Climate-related academic publications and program reports from the area of interest can 

add serve as a source for more specific data about local, regional, and national climate 

events, risks, and projections. This information might be quantitative or qualitative; 

qualitative data gathered through approaches like interviews and focus groups can help 

capture information that might not be apparent in quantitative analyses. Just like with high-

level data, they may face limitations around who is included or how the data were 

gathered, so it is important to pay attention to research and program methodologies.  

 

  

https://www.adaptation-undp.org/all-countries
https://climatepromise.undp.org/
https://www.who.int/teams/environment-climate-change-and-health/climate-change-and-health/evidence-monitoring/health-and-climate-change-country-profiles
https://www.who.int/teams/environment-climate-change-and-health/climate-change-and-health/evidence-monitoring/health-and-climate-change-country-profiles
https://www4.unfccc.int/sites/NDCStaging/Pages/All.aspx
https://climateandhealthalliance.org/initiatives/healthy-ndcs/ndc-scorecards/
https://climateandhealthalliance.org/initiatives/healthy-ndcs/ndc-scorecards/
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Disasters and Extreme Weather Events 
Climate change is associated with an increase in a range of extreme weather events such 

as windstorms, tornadoes, rising sea levels, flooding, and heavy rainfall, all of which can 

prompt acute disasters (World Health Organization 2014). Extreme weather disasters can 

have health effects including death, injury, water/sanitation issues, trauma, mental illness, 

and ecological grief (van Daalen et al. 2020). Disasters involving flooding can lead to 

microbial contamination, chemical contamination, mold exposure, and malnutrition 

(Hilmert et al. 2016).  

Gender and Disaster-Related Morbidity and Mortality 
Gender can shape health risks both during and after disasters. Overall, during disaster 

events, women are more likely to die than men, are at higher risk of experiencing violence, 

are at higher risk for mood disorders, are more likely to experience challenges with 

economic recovery, and face decreased life expectancy (Sorensen, Murray, et al. 2018; 

Norris et al. 2002; Neumayer and Plümper 2007; World Health Organization 2014; Morioka 

2016; Dankelman 2016; Chauhan 2021). In general, women are more likely to experience 

mental health challenges than men following a disaster; however, while women more likely 

to experience PTSD or anxiety after a disaster, suicide is more common among men 

(Erman et al. 2021).  

The World Bank developed a framework for understanding how disaster and gender 

inequality interact to shape disaster risks (Erman et al. 2021):  

Figure 4. Disaster and gender inequality Source: Erman et al. 2021 
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However, a closer reveal of data around gender and disasters reveals a more complex 

picture. In sudden-onset disasters, such as earthquakes or tsunamis, mortality rates are 

typically higher for women than for men (Zagheni, Muttarak, and Striessnig 2016). But 

recent research that focused specifically on flood and storm disasters found that across the 

world, men are more likely to die in these types of disasters than women; this difference is 

greater for adults than for children or the elderly, and the gender gap in mortality risk is 

more pronounced in regions with lower levels of human development (Zagheni, Muttarak, 

and Striessnig 2016). In disasters such as floods and storms, particularly in high-income 

contexts, men may be more likely to die than women as they take on higher-risk tasks, 

while women are more likely to die in floods in lower-income countries due to restrictions 

around movement and clothing, lack of knowledge about how to swim, or lack of access to 

early warning systems (Erman et al. 2021; Morioka 2016; Doocy et al. 2013; Dankelman 

2016; Chauhan 2021). Though some evidence suggests women, particularly in lower-

income countries, may be more at risk of drowning than men, data on drowning is often 

not disaggregated by gender, separated from other injuries, or distinguished between fatal 

or non-fatal instances (Sindall et al. 2022).  

In addition to gendered disaster-related mortality trends, morbidity outcomes following 

disasters can also be gendered. In Bangladesh, researchers found that women faced worse 

health outcomes than men following flooding because of both limited healthcare services, 

long distances to reach healthcare services, cost of healthcare services, and cultural norms 

around communicating reproductive healthcare problems (Kamal et al. 2018). In addition, 

women often had to stay in wet clothing, which prompted urinary tract infections (Kamal et 

al. 2018). Similar research from Bangladesh found that women were more likely to 

experience skin problems associated with floodwater exposure (Alston 2015). 

Gender Equity and Coping with Disasters 
Disasters can exacerbate existing gender inequities, and gender roles and responsibilities 

shape how people experience climate change’s effects on disasters (Chauhan 2021):  
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Table 1. Gender roles and differentiated vulnerabilities to coastal disasters  Source: Chauhan 2021

 Sector Major Gender Roles* Climate Change 

Impacts 

Gendered Vulnerability to 

that Impact 

Coastal 

disasters 

Men • Risk taking 

behavior 

• Saving lives 

and property 

• Information 

updates 

• Insurance and 

recovery 

Increased 

saltwater 

intrusion, 

flooding, and 

damage to 

infrastructure 

• Loss of life 

• Occupational risks for 

fishermen 

• Increased migration 

• Increase in stress and 

mental health risks 

• Alcoholism and suicide 

rates can increase 

Women • Storing 

household and 

emergency 

items 

• Household 

survival tasks 

such as water 

collection and 

cooking 

• Child and 

elderly care 

• Maintain 

dignity and 

cultural 

inhibitions 

• Women and children 14 

times more likely to die or 

be injured than men 

• 80% of people displaced 

are women 

• Workload of household 

survival tasks escalates 

• Health concerns due to 

saltwater intake 

• Sexual and gender-based 

violence increases 

* The gender roles mentioned here are not fixed and need to be contexualized. These 

are just indicative of what the differentiated gender roles could be.  

Source Disclaimer: This is an adaptation of an original work by ARROW and UN Women. 

Views and opinions expressed in the adaptation are the sole responsibility of the author 

or authors of the adaptation and are not endorsed by ARROW and UN Women. 

Participatory Action Tip: You use this framework with a group to think about gender 

roles in your community, and how those roles are connected to climate change and 

climate solutions. For more guidance on this, see Exercise 6 in Module 1 of ARROW’s 

Training Manual on Gender and Climate Change Resilience as well as the Identifying 

Appropriate Climate Solutions section of Chapter 3 of this resource guide. 

Note: For more on gendered impacts of climate-related shifts in livelihood and 

household burdens, migration, mental health, and sexual and reproductive health 

(including gender-based violence) see those sub-sections in Chapter 1 of this resource 

guide. 
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A study of 149 countries found that countries with greater income inequality tend to 

experience higher numbers of natural disasters and experience greater damage from 

natural disasters (Cappelli, Costantini, and Consoli 2021). The study also found that natural 

disasters exacerbate inequality (Cappelli, Costantini, and Consoli 2021). In India, states with 

better Inequality-adjusted Human Development Index scores have fewer deaths from 

flooding, but this benefit is experienced more strongly by men than women, suggesting 

persistent inequalities even in states with higher HDI scores (Roy Chowdhury, Parida, and 

Agarwal Goel 2021).   

Women may also face challenges in their long-term recovery as compared to men. For 

example, a study in Vietnam found that while men reported recovering approximately 80% 

of their well-being within 5 years, estimating it would take 30-57% of their annual income to 

compensate for their losses, women reported a lower well-being recovery rate and a higher 

cost of recovery, recovering 70% of their well-being and estimating it would take 41-86% of 

their annual income to compensate (Hudson, Pham, and Bubeck 2019).  

Similarly, research suggest that individuals who are gender diverse or women with 

disabilities may face additional risks in disasters (Simmonds et al. 2022; Gartrell et al. 2020). For 

example, research around how women with disabilities in Cambodia cope with disasters 

demonstrated that while these women had key sources of support (including social 

networks, self-reliance, and NGO support), they also had important areas of vulnerability 

(such as reliance on agriculture, lack of governmental support, and lack of early warning 

systems) (Gartrell et al. 2020).  

Disasters and Sexual and Reproductive Health and Rights  
Access to sexual and reproductive health (SRH) services beyond maternal health care is 

often low-priority in disasters, and in the aftermath of disasters, lack of running water may 

prevent adequate menstrual hygiene, damaged infrastructure may inhibit access to SRH 

services, and there may be an increase in unplanned pregnancy and unsafe abortion 

(Naswa 2021; Mian 2017; 2018; Aguilar, Granat, and Owren 2015; Sam Sellers 2016; Castro 

and Hernandez 2015). For more on how disasters are associated with sexual and 

reproductive health outcomes, see the Sexual and Reproductive Health and Rights 

spotlight.  

Child Marriage and Disasters 
A study of gender inequities associated with extreme weather events across Asia found 

that extreme weather was associated with an increase in child marriage across almost all 

countries studied (Romanello et al. 2021). In India, the Kosi river flood was associated with 

earlier marriage; this effect was more pronounced for men than for women (10 months 

versus 4.3 months, respectively), was more common among Hindus with a strong tradition 

of dowry payments, and was more common among those who did not own land (Khanna 

and Kochhar 2020). This pattern increased male child marriage by 25% and female child 



25 
 

marriage by 9.5%, which, while effective at mitigating the shock for the couple’s parents, 

has long-term consequences for the couple (Khanna and Kochhar 2020).  

Maternal and Child Health in Disasters 
Disasters and extreme weather events have many consequences for maternal health as a 

result not only of the weather event but also food insecurity, water contamination, vector-

borne disease, stress and trauma, displacement, and violence (Giudice et al. 2021; Harville, 

Xiong, and Buekens 2010; Castañeda Carney et al. 2020; Mallett and Etzel 2018; Currie and 

Rossin-Slater 2013). For pregnant women, these types of events also can have important 

implications their infant’s health.  

Overall, flooding is associated with a range of poor maternal and child outcomes including 

low birthweight, mental health, and stillbirth (Mallett and Etzel 2018). Other work from the 

United States has found that proximity to a flood early in pregnancy is associated with 

decreased fetal growth and decreased birth weight (Hilmert et al. 2016). This work did not 

find an association between evacuation, financial strain, physical exertion, or stress and 

poor infant health outcomes, suggesting that focusing on these aspects of a disaster may 

not mitigate the impact of the disaster on infant health (Hilmert et al. 2016). 

A study of the impact of tornadoes on infants in Bangladesh found that tornado exposure 

in utero was associated with a range of poor infant health outcomes such as birth weight, 

middle-upper arm, circumference, and fever, but that these are primarily observed among 

male, not female, infants (Gunnsteinsson et al. 2019). For male infants, Vitamin A 

supplementation can mitigate these negative health impacts (Gunnsteinsson et al. 2019).  

Gender-Based Violence and Disasters 
The research around connections between gender-based violence and disasters is mixed, 

though often suggests that disasters may be associated with an increase in gender-based 

violence. A systematic review of research on disasters and violence against women found 

that that some, though not all, studies found a positive correlation between disasters and 

increased violence against women, raising a call for more and better quality studies 

(Thurston, Stöckl, and Ranganathan 2021).  

Research in Bangladesh found that cyclones both directly and indirectly contribute to 

gender-based violence, and that experiences of gender-based violence make women in 

turn more vulnerable to future cycles (Rezwana and Pain 2021). Qualitative research from 

the Sindh province of Pakistan also suggested that women may experience emotional, 

physical, and sexual violence in the aftermath of climate-linked disasters (Memon 2020). 

Shelters may also put women and girls at increased risk of experiencing gender-based 

violence, particularly if they have unlit or insecure facilities or if men and women have 

shared sleeping quarters (Hussain 2015). Evidence from Tanzania suggests that flooding is 

not associated with an increase in domestic violence (Abiona and Koppensteiner 2018). 
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This suggests that there may be important culturally or locally specific factors that shape 

the risk of different types of violence in the aftermath of different types of disasters.   

 

 

Learn More: Climate Disasters, Gender, and Health 
 THEME LEARNING RESOURCE LINK 

 

Evidence on 

disasters and 

gender 

For more about the evidence base around 

disasters and gender, data gaps, and policy 

recommendations, see the 2021 World 

Bank Group report Gender Dimensions of 

Disaster Risk and Resilience: Existing 

Evidence. 

https://openknowledge.w

orldbank.org/handle/1098

6/35202 

 

Flooding’s effect 

on pregnancy 

and 

reproductive 

health 

Flooding: what is the impact on pregnancy 

and child health? (Mallett and Etzel 2018) 

https://onlinelibrary.wiley.

com/doi/full/10.1111/disa.

12256 

 

Local examples 

of gendered 

impacts of 

disasters 

For a case study of how disasters impact 

abortion access, see Another disaster: 

Access to abortion after Hurricane Harvey 

(Leyser-Whalen, Chaleshtori, and 

Monteblanco 2020) 

https://www.ncbi.nlm.nih.

gov/pmc/articles/PMC801

8709/ 

For more about gender, disasters, and 

climate resilience in Asia, see the UN report 

Action not words: Confronting Gender 

Inequality through Climate Change Action 

and Disaster Risk Reduction in Asia, 

available here (Dankelman 2016) 

https://asiapacific.unwom

en.org/en/digital-

library/publications/2017/

04/action-not-words 

 

Impact of 

disasters and 

climate change 

on health 

systems 

Impact of extreme weather events and 

climate change for health and social care 

systems (Curtis et al. 2017) 

https://doi.org/10.1186/s1

2940-017-0324-3 

  

https://openknowledge.worldbank.org/handle/10986/35202
https://openknowledge.worldbank.org/handle/10986/35202
https://openknowledge.worldbank.org/handle/10986/35202
https://onlinelibrary.wiley.com/doi/full/10.1111/disa.12256
https://onlinelibrary.wiley.com/doi/full/10.1111/disa.12256
https://onlinelibrary.wiley.com/doi/full/10.1111/disa.12256
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8018709/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8018709/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8018709/
https://asiapacific.unwomen.org/en/digital-library/publications/2017/04/action-not-words
https://asiapacific.unwomen.org/en/digital-library/publications/2017/04/action-not-words
https://asiapacific.unwomen.org/en/digital-library/publications/2017/04/action-not-words
https://asiapacific.unwomen.org/en/digital-library/publications/2017/04/action-not-words
https://doi.org/10.1186/s12940-017-0324-3
https://doi.org/10.1186/s12940-017-0324-3
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Changing Temperature: Heatwaves and Coldwaves 
Heat exposure is associated with a range of negative health outcomes, including mortality 

due to heat stress and cardiorespiratory strain, heat stress and heat stroke, increased 

hospital visits, increased healthcare costs, and increased incidence of adverse mental 

health outcomes (Ebi et al. 2021). Though much of this morbidity and mortality can be 

averted through preparedness and averting exposure, without investment in heat 

management research and infrastructure, morbidity and mortality associated with 

exposure to extreme heat is likely to increase in the coming decades (Ebi et al. 2021). 

Exposure to extreme heat also threatens progress on key sustainable development 

milestones: in research on extreme heat in West Africa, researchers found that a 2 °C 

increase in temperature would increase the prevalence of stunting such that recent 

progress on improving childhood nutrition would effectively be reversed (Blom, Ortiz-

Bobea, and Hoddinott 2022). 

Compared to other climate-related hazards, it is relatively easier to generate 

comprehensive and robust indicator systems linking climate change and health outcomes 

for heat than for other hazards (Liu et al. 2021). Studies of heat exposure, particularly on 

maternal and child health, have focused heavily on high- and middle-income countries, 

with fewer studies from lower income regions, despite research suggesting that regions in 

the tropics including Africa, South Asia, and South America are more likely to experience 

dangerous heatwaves in the coming years (Dalugoda et al. 2022; Mora et al. 2017).  

Gender and Heat-Related Morbidity and Mortality 
Research from heatwaves in India and Korea suggest that women are at greater risk of 

mortality than men during heatwaves (Azhar et al. 2014; Son et al. 2012). Though this may be in 

part attributable to physiological differences between males and females, social norms and 

livelihood patterns likely factor more strongly into these differences (Chauhan 2021; Lundgren 

et al. 2013). In Malawi, for example, temperature shocks severely reduced household 

welfare and food consumption, and these effects were felt more severely in women-

headed households and in patrilineal regions where women face land tenure insecurity 

and reduced investment in agricultural technologies (Asfaw and Maggio 2018).  

Heat exposure affects human health in many different ways. In research on heat stress in 

Kuala Lumpur, researchers found a range of symptoms associated with heat exposure, 

which they classified as physical, psychosomatic, and psychological (Aghamohammadi et al. 

2021). Physical symptoms of heat can include heat exhaustion and heat stroke, cramps, 

itchy skin, difficulty breathing, throat irrigation, and eye problems such as irritation, poor 

vision, or pain (Aghamohammadi et al. 2021). Psychosomatic symptoms can include 

difficulty sleeping, low energy, gastrointestinal distress, pain in the body, dizziness or 

fainting, headache, or a racing or pounding heart (Aghamohammadi et al. 2021). 

Psychological symptoms are include those associated with depression or anxiety, like 
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feelings of nervousness, fear, worry, disinterest in activities, or hopelessness 

(Aghamohammadi et al. 2021). 

In their study, experience of sensory organ pain was significantly associated with gender, 

age, ethnicity, and time spent outside, and heat-related illnesses were significantly 

associated with age and ethnicity (Aghamohammadi et al. 2021). Research from Canada 

suggests that these experiences of heat can also negatively affect workers’ productivity and 

income (Vanos, Vecellio, and Kjellstrom 2019). 

Heat exposure is also associated with negative impacts on mental health. For more on how 

heat exposure is associated with mental health, see the Mental Health Spotlight. 

 

Heat and Sexual and Reproductive Health and Rights 
For more on how heat exposure is associated with sexual and reproductive health 

outcomes, see the Sexual and Reproductive Health and Rights spotlight.  

Maternal and Child Health and Heat 
Heat exposure carries significant risks for maternal health, given that it is associated with 

hypertension, gestational diabetes, placental abruption, preeclampsia and maternal stress 

(Giudice et al. 2021; Dalugoda et al. 2022; Shashar et al. 2020; He et al. 2016). Broadly, heat 

stresses poses a risk for pregnant women through several pathways, including biological 

pathways around increased body weight and temperature, decreased efficacy of sweating, 

blood flow, dehydration, and changes in metabolism and socioenvironmental pathways 

around heat exposure, labor strain, infectious disease exposure, and food insecurity 

(Dalugoda et al. 2022; Randell, Gray, and Grace 2020; Samuels et al. 2022).  

Increases in climate associated heatwaves are likely to increase the risk of adverse 

neonatal health outcomes in low and middle-income countries in coming years, and 

despite fewer studies in low- and middle-income countries, research suggests that these 

countries experience the highest rates of adverse outcomes (McElroy et al. 2022). Heat 

exposure is risky for neonatal health, increasing the risk of premature birth, low 

birthweight, stillbirth (Giudice et al. 2021; Kuehn and McCormick 2017; Zhang, Yu, and 

Wang 2017; Poursafa, Keikha, and Kelishadi 2015; Ha et al. 2017; Rylander, Odland, and 

Sandanger 2013; Carolan-Olah and Frankowska 2014; Bekkar et al. 2020; Dalugoda et al. 

2022; He et al. 2016). One study in the United States found that these risks were higher for 

those who were younger, Black, Hispanic, underweight, had Medicaid, drank alcohol, 

smoked, or had pre-existing or gestational conditions such as hypertension, diabetes, or 

preeclampsia (Basu et al. 2017). This suggests that there are important social, behavioral, 

and demographic risk factors that can further exacerbate the risks of climate change-

associated heatwaves. Heat exposure is also associated with increased risk for fetal 
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congenital anomalies, such as heart defects and cataracts (Zhang, Yu, and Wang 2017; Van 

Zutphen et al. 2012; Lin et al. 2018).  

These prenatal exposures may have long-lasting effects over the course of a lifetime. 

Prenatal heat exposure is associated reduced height, reduced educational attainment, and 

reduced earnings observed in large-scale studies in the United States and China (Isen, 

Rossin-Slater, and Walker 2017; Hu and Li 2019). Heat exposure after birth also affects 

children, with heat exposure associated with an increase of both chronic and acute 

malnutrition in the form of wasting and stunting in children between 3 and 36 months old 

in West Africa (Blom, Ortiz-Bobea, and Hoddinott 2022). However, this research did not 

examine how these risks might differ for male and female children.  

In general, these adverse effects seem to begin at exposure to temperatures above 20 °C, 

increasing as temperatures rise, with greater risk when temperatures rise above 30 °C 

(Dalugoda et al. 2022). Sudden temperature changes may pose a higher risk for women 

who are pregnant, and acclimatization to temperature may also play a role in mitigating the 

risk of risk negative pregnancy outcomes (Bekkar et al. 2020; Giudice et al. 2021; Dalugoda 

et al. 2022). Climate change is also reducing the diurnal temperature range – that is, the 

difference between the temperature during the day and the temperature at night (McElroy 

et al. 2022). When the diurnal temperature range is smaller, and hot days are followed by 

warm nights, there is a greater risk of adverse maternal health outcomes (McElroy et al. 

2022). Different outcomes are associated with different susceptibility windows, with earlier 

heat exposure in pregnancy more strongly associated with congenital anomalies and later 

exposure more strongly associated with preterm birth and stillbirth (Dalugoda et al. 2022; 

McElroy et al. 2022). 

While evidence is stronger for the effects of heatwaves than coldwaves, cold temperature 

may also cause adverse maternal and infant health effects (Zhang, Yu, and Wang 2017). In the 

United States, exposure to cold early in pregnancy was associated with an increased risk of 

preterm birth, while exposure to cold late in pregnancy was associated with a decreased 

risk of early delivery (Ha et al. 2017). This is corroborated by similar research from China that 

also found an increased risk of preterm birth associated with cold exposure in the last four 

weeks of pregnancy (He et al. 2016). Researchers found that in Japan, exposure to cold 

weather shocks early in life was associated with stunting for both boys and girls, with 

prenatal exposure having a stronger effect on boys and postnatal exposure having a 

stronger effect on girls – and just like with heat waves have a stronger impact on typically 

cooler areas, cold waves seem to have a stronger impact on typically warmer areas 

(Ogasawara and Yumitori 2019).  
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Gender-Based Violence and Heat 
Heat exposure may also increase the risk of interpersonal violence (Chersich, Swift, et al. 

2019). Research across Africa suggests that increased heat is associated with increased 

conflict between farmers and herders, and that this conflict is likely to increase with climate 

change-associated temperature increases (Eberle, Rohner, and Thoenig 2020). Climate 

change can be connected to increased violence through three pathways around direct 

effects, exacerbated predispositions, and group conflict (Miles-Novelo and Anderson 2019). 

The effects of heat-related violence can also be gendered. Heatwaves have also been 

associated with an increased risk of experiencing interpersonal violence for women, with 

risk of police reports increasing one day after the heat wave, femicide increasing three days 

after, and helpline calls increasing five days after (Sanz-Barbero et al. 2018). 

 

Learn More: Health and Extreme Temperature 
 THEME LEARNING RESOURCE LINK 

 

Health effects of 

heat 

For a synthesis of the literature around the 

health effects of heat, see Hot weather and 

heat extremes: health risks (Ebi et al. 2021) 

https://www.sciencedirect

.com/science/article/pii/S0

140673621012083  

 

 

How heat 

impacts 

pregnancy 

outcomes 

For more on the biological pathways that 

link heat exposure with negative pregnancy 

outcomes, see Physiological mechanisms of 

the impact of heat during pregnancy and 

the clinical implications: review of the 

evidence from an expert group meeting 

(Samuels et al. 2022) 

https://link.springer.com/

10.1007/s00484-022-

02301-6  

 

 

Heat in the 

workplace 

The impacts of climate change on 

occupational heat strain in outdoor 

workers: A systematic review (Habib et al. 

2022) 

https://www.sciencedirect

.com/science/article/pii/S2

212095521000018  

 

  

https://www.sciencedirect.com/science/article/pii/S0140673621012083
https://www.sciencedirect.com/science/article/pii/S0140673621012083
https://www.sciencedirect.com/science/article/pii/S0140673621012083
https://link.springer.com/10.1007/s00484-022-02301-6
https://link.springer.com/10.1007/s00484-022-02301-6
https://link.springer.com/10.1007/s00484-022-02301-6
https://www.sciencedirect.com/science/article/pii/S2212095521000018
https://www.sciencedirect.com/science/article/pii/S2212095521000018
https://www.sciencedirect.com/science/article/pii/S2212095521000018
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Drought and Water Access 
Though droughts – periods of time with unusually low rainfall – occur naturally, they are 

already increasing in duration and severity due to climate change, and they are expected to 

worsen (Mukherjee, Mishra, and Trenberth 2018; Ault 2020). Because drought affects food 

security, water availability, mental health, and farming practices, visit each of these 

subsections to learn more about how gender and climate affect drought and health.  

At the same time, climate change is shifting water access in various ways, including driving 

water scarcity and poor water quality (e.g., contaminated or salinated water) (Chauhan 

2021; World Health Organization 2014). Climate change and water availability are linked in 

complex pathways, as changes in timing and quantity of precipitation are mediated by 

policy, infrastructure, individual and system factors, all of which can influence health risks 

(Apatinga, Schuster-Wallace, and Dickson-Anderson 2022). 

 

Gender and Drought-Related Morbidity and Mortality 
Drought’s effects on health are complex and often indirect, as drought shapes water 

availability, food security, vector exposure, and other mediating determinants of health (Ebi 

and Bowen 2016; Salvador et al. 2020). For example, climatic, health, environmental, and 

social factors all shape how drought is experienced (Salvador et al. 2020):  

A synthesis of the literature on drought suggests that a range of factors can shape 

vulnerability to drought hazards, with those who have livelihoods dependent on 

agriculture, women (particularly pregnant women), children, the elderly, those with chronic 

conditions, and those already living in geographic regions facing food insecurity having 

higher vulnerability (Salvador et al. 2020).  

Reduced water availability both increases the risk of using untreated water sources – which 

in turn increases risk for water-associated diseases like diarrhea and cholera – and 

increases the labor burden on women who must walk greater distances to fetch water or 

fetch water more frequently (Chauhan 2021; World Health Organization 2014; Shrestha 

and Dhakal 2019). Fetching water over longer distances does not just affect the allocation 

of women’s time: it can also cause damage to the spine, neck, and lower back (Chauhan 

2021; World Health Organization 2014). The risks and vulnerabilities of water shortages are 

often not distributed evenly among women: in Burkina Faso, other indicators of difference 

such as ethnicity shaped women’s water usage and vulnerability to water shortages (Dickin, 

Segnestam, and Sou Dakouré 2021).  
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Gender Equity and Coping with Drought and water access challenges 
In addition to direct and indirect health effects, drought can also exacerbate vulnerabilities. 

In South Africa, female-headed households were more affected by rainfall variation than 

households that had both a male and female adult; women who were widows, left behind 

as others migrated, or never married were especially vulnerable (Flatø, Muttarak, and 

Pelser 2017).  Male-headed households were also more vulnerable than dual-headed 

households, but this vulnerability was largely attributable to decreased income (Flatø, 

Muttarak, and Pelser 2017). 

Gender roles and responsibilities also shape how people experience climate change’s 

effects on water access and quality (Chauhan 2021):  

Table 2 Gender roles and differentiated vulnerabilities to water challenges Source: Chauhan 2021 

Sector Major Gender Roles* Climate Change 

Impacts 

Gendered Vulnerability to 

that Impact 

Water Men • Irrigation of 

cash crops 

• Manufacturing 

Increased water 

stress due to 

droughts, erratic 

rainfall and 

declining ground 

water 

• Increased conflicts over 

scarce water resources 

Women • Drinking and 

domestic use 

• Irrigation of 

food crops 

• Increase in time and 

distance travelled for safe 

water 

• Diversion of water will 

lead to lesser water 

available for food crops 

* The gender roles mentioned here are not fixed and need to be contexualized. These 

are just indicative of what the differentiated gender roles could be.  

Source Disclaimer: This is an adaptation of an original work by ARROW and UN Women. 

Views and opinions expressed in the adaptation are the sole responsibility of the author 

or authors of the adaptation and are not endorsed by ARROW and UN Women. 

Participatory Action Tip: You use this framework with a group to think about gender 

roles in your community, and how those roles are connected to climate change and 

climate solutions. For more guidance on this, see Exercise 6 in Module 1 of ARROW’s 

Training Manual on Gender and Climate Change Resilience as well as the Identifying 

Appropriate Climate Solutions section of Chapter 3 of this resource guide. 

Note: for more on gendered impacts of climate-related conflict, shifts in farming, and 

increased livelihood and household burdens, see those sub-sections in Chapter 1, Part 2 

of this resource guide. 

 

Because men and women may use and fetch water differently, they are often affected by 

water shortages in different ways. A study of rural rice farmers in Ghana found that male- 

and female-headed households faced risks of water borne disease, and both men and 
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women fetch water from untreated sources, but for different purposes and in different 

ways: men fetch water for construction with bicycles and motorcycles and are less 

concerned about water quality, while women fetch water on foot for household tasks and 

require high quality water (Alhassan, Kuwornu, and Osei-Asare 2018). Men traveled further 

for water than women and tended to store more water (Alhassan, Kuwornu, and Osei-

Asare 2018). Another similar study in a different region of Ghana found similar effects, with 

women affected more heavily by water shortages in part due to their limited access to 

resources like bicycles or motorcycles (Jeil, Abass, and Ganle 2020). 

Women in coastal communities face unique climate change vulnerabilities; in a study of 

women in coastal Nigeria, women were well-educated about climate change even as they 

were consistently excluded from positions of power and faced restrictions in resources or 

assets (Akinsemolu and Olukoya 2020).  

 

Drought, Water, and Sexual and Reproductive Health and Rights 
Climate change’s impact on water quality and availability can have wide-ranging effects on 

sexual and reproductive health. For example, not having enough water can increase 

women and girls’ hygiene burden, especially during menstruation (Apatinga, Schuster-

Wallace, and Dickson-Anderson 2022). Other relationships described below include those 

around child marriage, maternal and child health, and gender-based violence. 

Child Marriage and Water Challenges 
Droughts also have differential effects on child marriage trends. In sub-Saharan Africa, 

particularly in areas where a bride price is paid from the groom’s family to the bride’s 

family, droughts increase child marriage risk by about 3% (Corno, Hildebrandt, and Voena 

2017). In India, where a dowry is paid from the bride’s family to the groom’s family, drought 

decreases child marriage by about 4% (Corno, Hildebrandt, and Voena 2017). In Sub-

Saharan Africa, early marriage in a drought is associated with a 4% increase in probability 

of childhood pregnancy (Corno, Hildebrandt, and Voena 2017). Women who marry in 

droughts in sub-Saharan Africa tend to be less educated and have less decision-making 

power, but women who marry in droughts in India tend to be higher educated with greater 

decision-making power (Corno, Hildebrandt, and Voena 2017).  

Maternal and Child Health in Droughts and Water Challenges 
Experience of a drought can have lifelong effects. In a study of drought’s health effects in 

South Africa, exposure to drought in infancy was associated with a 3.5-5.2% increase in 

disability later in life, and that males experienced the negative health effects of droughts 

far more strongly than females (Dinkelman 2015). This contrasts with other research in Asia 

that has noted greater health impacts of droughts on women, largely due to resource 

allocation and gender preferences (Dinkelman 2015).  
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In coastal Bangladesh, increased salinity is associated with increased risk of gestational 

hypertension and pre-eclampsia (A. E. Khan et al. 2014). A study in Bangladesh found that 

women often had to collect water from long distances, with over two-thirds of women 

reporting fetching water when they were pregnant (N. Khan 2015). 

Gender-Based Violence, Drought, and Water 
Data are mixed regarding whether experiencing a drought increases the risk of domestic 

violence. In a study in Tanzania, researchers found that drought was correlated with 

domestic violence, with a 15% decrease in average precipitation associated with a 13.1% 

increase in domestic violence (Abiona and Koppensteiner 2018). But in another study on 

rainfall shocks and intimate partner violence across sub-Saharan Africa, researchers found 

no robust relationship between domestic violence and drought (Cools, Flatø, and Kotsadam 

2020). Water insufficiency also can increase women’s risk of experiencing violence, 

interpersonal conflict, and wildlife attacks (Apatinga, Schuster-Wallace, and Dickson-

Anderson 2022). 

 

Learn More: Drought and Health 
 THEME LEARNING RESOURCE LINK 

 

Health effects of 

drought 

See Effects of droughts on health: 

Diagnosis, repercussion, and adaptation in 

vulnerable regions under climate change – 

Challenges for future research (Salvador et 

al. 2020) 

https://www.sciencedirect

.com/science/article/pii/S0

048969719349046  

 

 

Water and 

nutrition 

For a review of how water quality and 

access affects nutrition, see (Miller et al. 

2021) 

https://academic-

oup.com/advances/article

/12/6/2525/6322255?login

=true 

 

Water and 

reproductive 

health 

For more on how water quality connects to 

reproductive health and rights for 

marginalized women, see (Mosley, Bouse, 

and Stidham Hall 2015) 

https://europepmc.org/ba

ckend/ptpmcrender.fcgi?a

ccid=PMC6141208&blobty

pe=pdf 

  

https://www.sciencedirect.com/science/article/pii/S0048969719349046
https://www.sciencedirect.com/science/article/pii/S0048969719349046
https://www.sciencedirect.com/science/article/pii/S0048969719349046
https://academic-oup.com/advances/article/12/6/2525/6322255?login=true
https://academic-oup.com/advances/article/12/6/2525/6322255?login=true
https://academic-oup.com/advances/article/12/6/2525/6322255?login=true
https://academic-oup.com/advances/article/12/6/2525/6322255?login=true
https://europepmc.org/backend/ptpmcrender.fcgi?accid=PMC6141208&blobtype=pdf
https://europepmc.org/backend/ptpmcrender.fcgi?accid=PMC6141208&blobtype=pdf
https://europepmc.org/backend/ptpmcrender.fcgi?accid=PMC6141208&blobtype=pdf
https://europepmc.org/backend/ptpmcrender.fcgi?accid=PMC6141208&blobtype=pdf
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Ecosystem Services, Biodiversity, Disease Vectors, and Human-
Wildlife Interactions 
Ecological degradation can have many different effects on human health as ecosystem 

services functioning declines, biodiversity is lost, disease vectors change their habitat, and 

human-wildlife interactions increase. For example, forest loss, mangrove destruction, 

degradation of coral reefs, and wildfires can increase emissions, degrade water and air 

quality, prompt soil erosion, shift human-wildlife relationships, worsen mental health, and 

disrupt access to food, medicinal, and economic resources (Machalaba et al. 2021). 

Gender and Environmental Change-Related Morbidity and Mortality 
As temperature, hydrology, and ecosystems change in associated with climate change and 

the development processes that underly climate change, pathogen and vector exposures 

are also changing, both through novel species distributions and the emergence of new 

species altogether (Giudice et al. 2021). Women seem to be inequitably susceptible to 

climate-associated shifts in vector ecology  (Giudice et al. 2021). Vector-borne diseases such 

as malaria, dengue, and Zika have serious adverse effects in pregnancy, and exposure to 

these diseases is projected to increase in the coming decades (Giudice et al. 2021; 

Machado et al. 2013; W. A. Khan et al. 2014; Schantz-Dunn and Nour 2009; Chibueze et al. 

2017; S. J. Ryan et al. 2021; Campbell-Lendrum et al. 2015). This is especially critical given 

that those who are pregnant have approximately double the likelihood of attracting 

mosquitos compared to others (Naswa 2021). While climate change may increase 

exposures, it can also have complex effects, and might not necessarily mean increased 

rates of insect-borne disease (Mora et al. 2022; Kelman 2022). 

Other forms of human-wildlife interaction may also increase as a result of expanding 

human or wildlife populations, in the face of climate events such as drought, or alongside 

landscape changes prompted by  environmental degradation or conservation initiatives 

(Mukeka et al. 2019). These conflicts can have complex downstream effects, including 

retaliatory killings, zoonotic disease spread, or increases in child labor (Abrahms 2021). In 

some contexts, women may be more vulnerable to human-wildlife conflicts than men. For 

example, qualitative research around conservation programming in India in response to 

degradation of tiger habitat suggested that these political and ecological changes increased 

women’s risk of attack (Doubleday 2020). In Kenya, gendered impacts of human-wildlife 

conflict can be both direct and indirect, as women experience associated food insecurity 

and fear (Khumalo and Yung 2015). The role of gender in human-wildlife conflict remains 

relatively understudied, however (Nyhus 2016). 

Emerging infectious diseases can occur as a result of climate change, and they can also 

contribute to climate change or be exacerbated by climate change’s effects on 

socioeconomic and health systems. For example, the COVID-19 pandemic both contributed 

to and was shaped by climate risks to health around the world: poor air quality worsened 
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COVID-19 risks, climate disasters made implementing COVID-19 health protocols 

challenging or even impossible, and slowdowns in tourism put environmental protections 

and progress in reducing single-use plastics at risk (Machalaba et al. 2021).  

Gender Equity and Environmental Change 
Habitat and biodiversity loss pose health risks through changing exposures – but they also 

affects food security, income, traditional medicine, and cultural practices (Kline 2021). In 

many rural regions of the world, women and girls fulfill traditional gender roles reliant on 

the availability of natural resources such as forest products and water, which means that 

they are disproportionately affected by the degradation of ecosystems and ecosystem 

services associated with climate change (Ganguli 2021; Dickin, Segnestam, and Sou 

Dakouré 2021; Shrestha and Dhakal 2019).  

Despite gendered differences in exposures and experiences of ecosystem degradation, 

gender is not always integrated into this space of climate research. For example, a recent 

call to action oriented towards addressing land-use related zoonotic spillover called for 

holistic, integrated, and evidence-based approaches to policy and research oriented 

towards improved ecosystem connectivity and land management but did not attend to 

gendered differences in exposure or susceptibility (Plowright et al. 2021).  

When it comes to land management – such as community forest management practices – 

women’s knowledge of the environment is often not taken into account when women are 

not given decision-making power (H. C. P. Brown 2011). In the REDD+ programs, for 

example, women were often left out of decision-making spaces (H. C. P. Brown 2011). This 

is particularly important given recent research that suggests that environmental 

degradation is associated with increased gender-based violence (Castañeda Carney et al. 

2020). 

Learn More: Ecosystem Change 
 THEME LEARNING RESOURCE LINK 

 

Gender-based 

violence and 

environmental 

change 

Gender-based violence and environmental 

linkages: The violence of inequality 

(Castañeda Carney et al. 2020) 

https://portals.iucn.org/lib

rary/node/48969 

 

Climate change 

and infectious 

disease 

Climate change and vector-borne diseases: 

what are the implications for public health 

research and policy? (Campbell-Lendrum et 

al. 2015) 

https://royalsocietypublis

hing.org/doi/full/10.1098/

rstb.2013.0552 

 

Local example 

of ecosystem 

loss and 

women’s lives in 

the Pacific 

Highlighting Women’s Voices in a Climate 

Change and Livelihood Narrative: A Case 

Study in a Rural Fiji Community (Kline 2021) 

https://deepblue.lib.umich

.edu/handle/2027.42/167

293 

  

https://portals.iucn.org/library/node/48969
https://portals.iucn.org/library/node/48969
https://royalsocietypublishing.org/doi/full/10.1098/rstb.2013.0552
https://royalsocietypublishing.org/doi/full/10.1098/rstb.2013.0552
https://royalsocietypublishing.org/doi/full/10.1098/rstb.2013.0552
https://deepblue.lib.umich.edu/handle/2027.42/167293
https://deepblue.lib.umich.edu/handle/2027.42/167293
https://deepblue.lib.umich.edu/handle/2027.42/167293
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Air Quality  
Air pollution and climate change are deeply related, both through 1) exposures prompted 

by the processes that drive climate change, such as fossil fuel burning, 2) through extreme 

events produced by climate change, such as wildfires and flooding, and 3) through 

processes that may contribute to environmental degradation, such as traditional cooking 

practices that rely on firewood to cook indoors (Giudice et al. 2021).  

Gender and Air Quality-Related Morbidity and Mortality 
Women are at particular risk of adverse health outcomes associated with poor air quality 

because they experience greater retention of particulate matter in their lung tissue 

(Sorensen, Murray, et al. 2018; L. H. Chen et al. 2005).  

Air Quality and Sexual and Reproductive Health and Rights 
Maternal and Child Health and Air Quality 
Exposure to poor air quality associated with reproductive health outcomes such as reduced 

fertility and maternal and neonatal health outcomes including hypertension, stillbirth, 

preterm birth, miscarriage, and congenital anomalies (Sorensen, Murray, et al. 2018; 

Giudice et al. 2021; Bekkar et al. 2020; Lamichhane et al. 2015; Koman et al. 2018; Carré et 

al. 2017; Mahalingaiah et al. 2016; Gaskins et al. 2018; Enkhmaa et al. 2014; Xue et al. 2019; 

DeFranco et al. 2016; Ha et al. 2014; Li et al. 2017). Though air quality research often comes 

from higher-income countries, research around associations between exposure to fine 

particulate matter in the air and preterm birth suggests that South Asia, East Asia, North 

Africa/Middle East, and West Sub-Saharan Africa have the highest burden of air quality-

associated preterm birth (Malley et al. 2017). 

Exposure to air pollution can also affect consecutive pregnancies (Giudice et al. 2021; 

Mendola et al. 2019). As with temperature, women do seem to adapt and acclimatize to air 

pollution exposures, with one study from California finding that women from areas with 

more frequent smoke exposure were at lower risk for adverse maternal and neonatal 

outcomes than those from regions with less frequent exposures (Heft-Neal et al. 2022). 

With that said, though chronic exposure lessens the severity of maternal and neonatal 

health risks from acute exposures as compared to those who do not experience chronic 

exposures, chronic exposure does not eliminate the risk of acute exposures altogether and 

it carries its own long-term health consequences (Heft-Neal et al. 2022).  

Learn More: Air Quality and Health 
 THEME LEARNING RESOURCE LINK 

 

Climate change, 

air quality, and 

health 

Interactions of Climate Change, Air 

Pollution, and Human Health (Kinney 2018) 

https://doi.org/10.1007/s4

0572-018-0188-x 

 

Example of air 

and climate 

policy in Africa 

Air Quality in Africa: Public Health 

Implications (Abera et al. 2021) 

https://doi.org/10.1146/an

nurev-publhealth-100119-

113802 

https://doi.org/10.1007/s40572-018-0188-x
https://doi.org/10.1007/s40572-018-0188-x
https://doi.org/10.1146/annurev-publhealth-100119-113802
https://doi.org/10.1146/annurev-publhealth-100119-113802
https://doi.org/10.1146/annurev-publhealth-100119-113802
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Toxic Chemicals 
Climate change and toxic chemical exposures are linked and interactive: the economic 

drivers of climate change may emit toxic chemical exposures as part of their production 

process, toxic chemicals may be released in anticipation of or following extreme weather 

events, rising temperatures may increase toxic chemical exposures, and toxic chemical 

exposures can reduce physiological adaptation to climate change (Giudice et al. 2021; 

Schiedek et al. 2007; Noyes et al. 2009). These chemicals can include phthalates, flame 

retardant chemicals, and perfluorinated compounds, and have been associated with 

endocrine disruption and associated health problems such as obesity, diabetes, cancer, 

infertility, and neurodevelopmental disorders (Giudice et al. 2021; Street et al. 2018; Sirohi, 

Ramadhani, and Knibbs 2021; Vancamp et al. 2021; Di Renzo et al. 2015). Exposure to 

endocrine disrupting chemicals (EDCs) can prompt epigenetic changes with effects on 

fertility, obesity, metabolism, and other aspects of endocrine functioning experienced 

across life stages (Street et al. 2018). 

Researchers from Malaysia have suggested that climate change’s effects on the endocrine 

system may play a role in declining fertility within the country, alongside other social, 

economic, ecological, and health shifts (Jegasothy et al. 2021). Research on the Mahakam 

River in Indonesia identified a range of endocrine-disrupting chemicals in levels exceeding 

safe drinking water guidelines (Hadibarata, Kristanti, and Mahmoud 2019). Climate change 

can also increase human exposures to contaminants in soil, with uncertain effects on 

human health (Biswas et al. 2018). Microplastic accumulation also may be a source of toxic 

chemical exposure with potentially harmful health effects (Shen et al. 2020). 

How humans respond to other climate threats – such as novel exposures to disease 

vectors like mosquitos – can also carry risks of chemical exposure. Toxicological research 

on the pesticide used to control mosquitos during the Zika outbreak in Brazil suggests that 

the pesticide could have had additional harmful effects on fetal neurodevelopment and 

aggravate microcephaly attributed to the virus (Vancamp et al. 2021). In the Arctic, climate 

change is directly and indirectly influencing exposure and accumulation of persistent 

organic pollutants with unclear future effects as Arctic ecosystems change (Borgå et al. 

2022).  

Learn More: Toxic Chemicals 
 THEME LEARNING RESOURCE LINK 

 

EDCs and 

human health 

Current Knowledge on Endocrine 

Disrupting Chemicals (EDCs) from Animal 

Biology to Humans, from Pregnancy to 

Adulthood (Street et al. 2018) 

https://www.mdpi.com/14

22-0067/19/6/1647 

 

Local example 

of pollutants in 

the Arctic 

The influence of global climate change on 

accumulation and toxicity of persistent 

organic pollutants and chemicals of 

emerging concern in Arctic food webs (Borgå 

et al. 2022) 

https://pubs.rsc.org/en/co

ntent/articlelanding/2022/

em/d1em00469g 

https://www.mdpi.com/1422-0067/19/6/1647
https://www.mdpi.com/1422-0067/19/6/1647
https://pubs.rsc.org/en/content/articlelanding/2022/em/d1em00469g
https://pubs.rsc.org/en/content/articlelanding/2022/em/d1em00469g
https://pubs.rsc.org/en/content/articlelanding/2022/em/d1em00469g
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Ecosyndemics and Compounding Risks 
Climate change is prompting widespread, interactive, concurrent shifts to weather patterns 

and ecosystems in both chronic and acute ways. The term syndemics has been used to 

describe synergistic health risks and patterns that are interactive and compounding, 

producing novel and more serious health effects (Singer 2010). The term ecosyndemics 

specifically refers to those syndemics associated with ecological shifts and climate change 

(Singer 2013).  

For example, while air pollution and heat both pose serious adverse maternal and neonatal 

health risks, they generate synergistic – and more serious – health risks when combined 

(Giudice et al. 2021; Wang et al. 2020; Kwag et al. 2021). Climate-associated increases in 

drowning are attributable not only to flooding, but also migration, heat, and drought, which 

can produce riskier behavior around water and water-related activities such as fishing 

(Sindall et al. 2022). Extreme heat exacerbates the risks of COVID-19 for both patients and 

healthcare workers, exacerbating vulnerabilities for the elderly and producing competing 

and conflicting approaches to mitigating each hazard (Bose-O’Reilly et al. 2021). Obesity, 

undernutrition, and climate change have also been described as syndemics, with 

differential and more serious consequences for women (Dietz and Pryor 2022; Swinburn et 

al. 2019). Though the use of the term syndemic  in this context was critiqued for being too 

all-encompassing and not sufficiently localized – and not sufficiently engaging with how 

these health conditions interact – it remains useful theoretically and politically (Mendenhall 

and Singer 2019).  

Recent research has suggests that over half of known human pathogenic diseases can be 

made worse by climate change through a range of complex and interactive pathways, 

including increased closer proximity of pathogens to people, closer proximity of people to 

pathogens, strengthened pathogens, and increased human vulnerability (Mora et al. 2022). 

However, the complexity of these pathways, and of pathogen functioning, means that 

climate change does not universally or necessarily make infectious diseases, including 

insect-borne diseases, worse (Mora et al. 2022; Kelman 2022) 

Thinking of climate-associated health risks as syndemics, and not simply as discrete, 

triggering events, helps illustrate how risks compound and interact to produce differential 

and accelerated threats over time.  

Learn More: Ecosyndemics 
 THEME LEARNING RESOURCE LINK 

 

Understanding 

syndemics 

Are there global syndemics? (Singer, Bulled, 

and Leatherman 2022) 

https://doi.org/10.1080/01

459740.2021.2007907 

 

  

https://doi.org/10.1080/01459740.2021.2007907
https://doi.org/10.1080/01459740.2021.2007907
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Health Spotlight: Sexual and Reproductive Health 
Climate change has serious and significant negative effects on sexual and reproductive 

health (Roos 2022). Climate change directly affects reproductive health issues including 

fertility, prenatal outcomes, mental health, sexual and reproductive health and rights, 

gender-based violence, and survival (Giudice et al. 2021; Roos 2022; Casey et al. 2019; 

Women Deliver 2021).  Climate change can also affect women’s ability to seek and access 

reproductive health care, through factors including damage to infrastructure and health 

systems, shifting political priorities, increased women’s labor burden, and increased 

financial strain (Sorensen, Murray, et al. 2018; van Daalen et al. 2020; Roos 2022; Chauhan 

2021; Women Deliver 2021). When a climate change-associated disaster affects a 

community in which reproductive healthcare access is already limited, negative sexual and 

reproductive health outcomes are exacerbated (Giudice et al. 2021). 

HIV/AIDS and Climate Change 
HIV/AIDS management offers a striking example of how climate change can negatively 

affect sexual and reproductive health outcomes. Lieber et al. proposed that climate change 

and HIV transmission are linked through four main, interconnected, pathways: increased 

food insecurity, increased infectious disease prevalence, increased migration, and eroded 

health infrastructure (Lieber et al. 2021). Guinto et al. updated Lieber et al.’s framework to 

forward key environmental changes, more clearly trace pathways connecting climate and 

HIV, highlight different HIV outcomes associated with climate vulnerability, forward social 

determinants of health, and emphasize how HIV can impact climate (Guinto et al. 2022). 

During a drought in Lesotho, adolescents living in rural areas had higher HIV prevalence, 

earlier sexual debut, and lower educational attainment than those not affected by drought, 

and migration was associated with a two-fold increase in HIV odds among young people 

(Low et al. 2019). Drought in Sub-Saharan Africa may also be connected with reduced 

adherence to antiretroviral treatment through complex shifts in social and economic 

situations (Orievulu et al. 2022). Drought is also associated with reduced institutional 

capacity to respond to HIV (Orievulu and Iwuji 2022).  

Temperature models show similar trends, predicting an addition 11.6 – 16 million HIV cases 

in Sub-Saharan Africa by 2050, with higher temperatures associated with greater HIV 

prevalence across the region, especially for young people, driven by both economic and 

behavioral factors (Baker 2020). In the Democratic Republic of the Congo, seasonality, air 

pollution, and water pollution were associated with Vitamin D deficiency, and vitamin D 

deficiency was significantly higher among those who were HIV-positive (Madone et al. 

2019).  

In Botswana, seasonal variation was more strongly associated with adverse birth outcomes 

for women with HIV than women without HIV, raising key questions about how greater 

seasonal extremes might affect maternal and newborn health (Caniglia et al. 2021). Heat 
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exposure may also threaten progress around the prevention of mother-to-child 

transmission of HIV (Chersich 2019): 

Figure 5. Heat exposure and prevention of mother-to-child transmission of HIV  Source: Cherisch 2019

 

Family Planning and Other Sexual and Reproductive Health Services in a 
Changing Climate 
Pre-existing vulnerabilities due to social inequities and gendered responsibilities 

exacerbate the climate-related sexual and reproductive health risks that women and those 

who are pregnant face (H. C. P. Brown 2011; Giudice et al. 2021; Chauhan 2021; Women 

Deliver 2021). In humanitarian settings – such as in the aftermath of a climate change-

associated extreme weather event – sexual and reproductive health services for 

adolescents and young people are often especially limited (Jennings et al. 2019). Research 

and programming for young people in these settings often focuses more heavily on 

pregnancy prevention, STIs, maternal and neonatal health, and prevention of gender-based 

violence, but Jennings et al. did not identify any studies of other important aspects of SRH 

services such as abortion services, fistula, or female genital mutilation (Jennings et al. 

2019). Young people who are LGBTQI or have disabilities are also neglected in research and 

programming in these contexts, and programming often does not target boys, especially 

regarding prevention of sexual and gender based violence (Jennings et al. 2019).  
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Maternal and Child Health and Climate change 
As previously discussed, climate change-associated shifts in temperature, nutrition, vectors, 

and air quality can affect obstetric outcomes, including preeclampsia, eclampsia, and 

preterm birth (Sorensen, Murray, et al. 2018; van Daalen et al. 2020; Poursafa, Keikha, and 

Kelishadi 2015). Rising sea levels can increase saltwater intrusion into groundwater, which 

is associated with increased risks during pregnancy for experiencing preeclampsia and 

hypertension (A. E. Khan et al. 2014).  

Climate affects maternal and child health outcomes through complex pathways. Recent 

research from Ethiopia found connections between exposure to high temperatures in 

utero and childhood stunting, mediated through several maternal health pathways around 

food security, infectious disease exposure, heat stress, and labor strain. (Randell, Gray, and 

Grace 2020). 

These outcomes can also be considered through a food security lens. Climate-associated 

food insecurity also poses a serious risk to women who are pregnant, with research from 

Uganda suggesting that food insecurity threatens maternal and child health outcomes 

despite improvements in antenatal care, with the effects felt even more severely for 

women who are Indigenous (Bryson et al. 2021).  

 

Figure 6. Climate change and maternal and child health outcomes  Source: Bryson et al. 2021 

 

Climate change poses urgent risks for women in the present, but also has serious 

intergenerational consequences attributable prenatal exposures that increase lifetime risk 

for conditions such as obesity, diabetes, congenital anomalies, and neurodevelopmental 

disorders and will, in turn, affect the next generation’s capacity to adapt and survive in a 

changing climate (Giudice et al. 2021; Watts et al. 2019; 2021; Pacheco 2020; Rossa-Roccor, 

Giang, and Kershaw 2021). 



43 
 

For more on how disaster and extreme temperatures affect maternal and neonatal health, 

see those subsections of this report.  

Learn More: Sexual and Reproductive Health and Climate change 
 THEME LEARNING RESOURCE LINK 

 

Review of 

research on 

sexual and 

reproductive 

health and 

climate change 

For a review of recent research on sexual 

and reproductive health and climate 

change, see Women Deliver’s report The 

link between climate change and sexual 

and reproductive health and rights: An 

evidence review (Women Deliver 2021) 

https://womendeliver.org/

wp-

content/uploads/2021/02/

Climate-Change-

Report.pdf 

For a scoping review of women’s health and 

climate change, see Climate Change and 

Women's Health: A Scoping Review (Desai 

and Zhang 2021) 

https://www.ncbi.nlm.nih.

gov/pmc/articles/PMC841

4962/ 

 

Climate change 

and HIV 

For more on how climate change and HIV 

transmission are related, see The 

Synergistic Relationship Between Climate 

Change and the HIV/AIDS Epidemic: A 

Conceptual Framework (Lieber et al. 2021) 

https://link.springer.com/

article/10.1007/s10461-

020-03155-y 

 

Linking 

reproductive 

justice and 

climate justice 

How reproductive justice is climate justice 

(Funes 2022) 

https://atmos.earth/aborti

on-climate-justice-

reproductive-justice/ 

 

Local case 

studies around 

reproductive 

health 

For research on how climate change is 

affecting women’s reproductive health in 

Mozambique and Bangladesh, see New 

research is in: Climate change impacts 

women’s sexual and reproductive health 

(Ipas 2022) 

https://www.ipas.org/our-

work/climate-

justice/climate-change-

impacts-womens-sexual-

and-reproductive-health/ 

To learn more about how climate change 

disasters affect women’s sexual and 

reproductive health rights (SRHR) in 

Pakistan, see ARROW’s 2015 scoping study 

of post-disaster interventions in the Sindh 

province of Pakistan 

https://arrow.org.my/wp-

content/uploads/2016/05/

Climate-Change-and-

SRHR-Scoping-

Study_Pakistan.pdf 

ARROW and PATH’s scoping study of SRHR 

among women fishers in the Philippines 

facing sea level rise 

https://arrow.org.my/wp-

content/uploads/2016/05/

Climate-Change-and-

SRHR-Scoping-

Study_Philippines.pdf 

For a case study on abortion access and 

disaster, see Another disaster: Access to 

abortion after Hurricane Harvey (Leyser-

Whalen, Chaleshtori, and Monteblanco 

2020) 

https://www.ncbi.nlm.nih.

gov/pmc/articles/PMC801

8709/ 

 

https://womendeliver.org/wp-content/uploads/2021/02/Climate-Change-Report.pdf
https://womendeliver.org/wp-content/uploads/2021/02/Climate-Change-Report.pdf
https://womendeliver.org/wp-content/uploads/2021/02/Climate-Change-Report.pdf
https://womendeliver.org/wp-content/uploads/2021/02/Climate-Change-Report.pdf
https://womendeliver.org/wp-content/uploads/2021/02/Climate-Change-Report.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8414962/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8414962/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8414962/
https://link.springer.com/article/10.1007/s10461-020-03155-y
https://link.springer.com/article/10.1007/s10461-020-03155-y
https://link.springer.com/article/10.1007/s10461-020-03155-y
https://atmos.earth/abortion-climate-justice-reproductive-justice/
https://atmos.earth/abortion-climate-justice-reproductive-justice/
https://atmos.earth/abortion-climate-justice-reproductive-justice/
https://www.ipas.org/our-work/climate-justice/climate-change-impacts-womens-sexual-and-reproductive-health/
https://www.ipas.org/our-work/climate-justice/climate-change-impacts-womens-sexual-and-reproductive-health/
https://www.ipas.org/our-work/climate-justice/climate-change-impacts-womens-sexual-and-reproductive-health/
https://www.ipas.org/our-work/climate-justice/climate-change-impacts-womens-sexual-and-reproductive-health/
https://www.ipas.org/our-work/climate-justice/climate-change-impacts-womens-sexual-and-reproductive-health/
https://arrow.org.my/wp-content/uploads/2016/05/Climate-Change-and-SRHR-Scoping-Study_Pakistan.pdf
https://arrow.org.my/wp-content/uploads/2016/05/Climate-Change-and-SRHR-Scoping-Study_Pakistan.pdf
https://arrow.org.my/wp-content/uploads/2016/05/Climate-Change-and-SRHR-Scoping-Study_Pakistan.pdf
https://arrow.org.my/wp-content/uploads/2016/05/Climate-Change-and-SRHR-Scoping-Study_Pakistan.pdf
https://arrow.org.my/wp-content/uploads/2016/05/Climate-Change-and-SRHR-Scoping-Study_Pakistan.pdf
https://arrow.org.my/wp-content/uploads/2016/05/Climate-Change-and-SRHR-Scoping-Study_Philippines.pdf
https://arrow.org.my/wp-content/uploads/2016/05/Climate-Change-and-SRHR-Scoping-Study_Philippines.pdf
https://arrow.org.my/wp-content/uploads/2016/05/Climate-Change-and-SRHR-Scoping-Study_Philippines.pdf
https://arrow.org.my/wp-content/uploads/2016/05/Climate-Change-and-SRHR-Scoping-Study_Philippines.pdf
https://arrow.org.my/wp-content/uploads/2016/05/Climate-Change-and-SRHR-Scoping-Study_Philippines.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8018709/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8018709/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8018709/
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Health Spotlight: Mental Health 
Climate change is already producing negative effects on mental health (Charlson et al. 

2021). Because of its profound disruption of social and environmental spheres, climate 

change is projected to have significant mental health effects in the future (Hrabok, 

Delorme, and Agyapong 2020). While research on climate and mental health is increasing, 

there are still important gaps in scientific knowledge (Cianconi, Betrò, and Janiri 2020; 

Hwong et al. 2022). Ensuring that climate adaptation and resilience programming has co-

benefits for mental health and social equity may help mitigate some of the negative mental 

health effects of a changing climate (Lawrance et al. 2021).  

Connections between climate change and mental health follow complex pathways. In 

research on mental health and climate change in Bangladesh, researchers modeled the 

interconnected ways climate change affects mental health (Hayward and Ayeb-Karlsson 

2021):  

Figure 7. Mental health effects of climate change in Bangladesh Hayward and Ayeb-Karlsson 2021. No changes 

made. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/ 

 

 

http://creativecommons.org/licenses/by/4.0/
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In a literature review on the mental health effects of drought, researchers found a range of 

characteristics that contributed to vulnerability, including living in a rural area, being 

dependent on farming or agriculture, being Indigenous, being in a community where 

mental health issues were stigmatized, lacking knowledge about mental health issues and 

services, previous experience of mental health issues and/or adverse life events, and 

exposure to extended, intense, or severe drought (Vins et al. 2015).  

 

Gender, Mental Health, and Climate Change 
As with other health effects associated with climate change, the mental health risks of 

climate change do not seem to be evenly distributed, and risk factors such as gender, 

income, and pre-existing mental health conditions may exacerbate risks (Hrabok, Delorme, 

and Agyapong 2020). Some research has suggested that men are more likely to experience 

certain forms of climate-related mental health problems such as suicide and depression 

(World Health Organization 2014; van Daalen et al. 2020; Ganguli 2021; Sorensen, Murray, 

et al. 2018; Kennedy and King 2014; Thiery et al. 2017). However, others have suggested 

that women may be more likely to experience mental health effects of climate change 

(Cianconi, Betrò, and Janiri 2020). Research on the mental health experiences of children in 

low and middle income countries after climate-related disasters is limited, but suggests 

that post-traumatic stress disorder and depression are major outcomes (Sharpe et al. 

2022). Mental health research in this context also often focuses on pathological outcomes, 

rather than resilience or community cohesion (S. Chen et al. 2020; Eastin 2018).  

Overall, each 1 °C increase in temperature is associated with a 2.2% increase in mental 

health-associated mortality and a 0.9% increase in mental health-associated morbidity (Liu 

et al. 2021). Increased temperature is associated with increased suicide rates in the U.S. 

and Mexico (M. Burke et al. 2018); this trend has not been studied in LMICs and Burke et 

al.’s study did not attend to gender, though the authors noted that in general, men commit 

suicide more. Other work has associated male gender, temperature, and air quality with 

suicide attempts (Aguglia et al. 2021). Recent research from California has suggested that 

increased temperatures are associated with an increased risk in emergency room visits for 

mental health disorders, self-injury/suicide, and intentional injury/homicide, with those 

who are white, Hispanic, aged 16-18, or female at higher risk compared to other groups 

(Basu et al. 2018). Other recent research from California has similarly suggested an 

association between ozone and fine particulate matter and emergency room visits for 

mental health, with overall higher risks for visits associated for females and those who 

were Asian or Hispanic (Nguyen, Malig, and Basu 2021). A third study from California also 

found that increases in carbon monoxide and nitrogen dioxide were associated with 

increases in emergency room visits for homicide/inflicted injury, which children, males, and 

Hispanics at elevated risk (Thilakaratne, Malig, and Basu 2020). These trends may follow 
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complex biological pathways, as patients experience shifts in metabolism and hydration in 

the face of heatwaves, and climate change seems to be increasing the severity of 

connections between heat and mental health (Deol 2022). 

 

Climate-Specific Emotions 
Climate-specific emotional experiences, such as climate anxiety, solastalgia, and climate 

grief, are also being increasingly recognized (Comtesse et al. 2021; Galway et al. 2019; 

Cunsolo and Ellis 2018; Cunsolo et al. 2020; Ojala et al. 2021; Walpole and Hadwen 2022). In 

rural India, for example, environmental changes –  and the patterns of life and livelihoods 

that have shifted with these changes – produce emotional distress, worries, and a sense of 

loss (Kumar 2018). Climate-related anxiety is often higher among younger generations than 

older generation (Swim et al. 2022). However, it is important to recognize that in many 

cases, these experiences are not pathological but rather are normative, functional 

responses to ecological change (Comtesse et al. 2021; Cunsolo et al. 2020). Research on 

mental health following disasters also suggests that resilience is more prevalent than 

mental disorders, and that assessments of mental disorders fail to capture the process of 

adaptation (S. Chen et al. 2020). For psychologists, paying attention to best practices in 

climate communication, the diversity of climate outcomes, and the importance of both 

induvial and community resilience in the face of climate change and strengthen their ability 

to respond to clients experience climate-related distress (Mah et al. 2020). 

 

Learn More: Mental Health and Climate Change 
 THEME LEARNING RESOURCE LINK 

 

A review of 

climate change 

and mental 

health 

knowledge 

For a review of research methods and 

priorities around climate and mental health, 

see Climate change and mental health 

research methods, gaps, and priorities: a 

scoping review (Hwong et al. 2022) 

https://www.sciencedirect

.com/science/article/pii/S2

542519622000122 

The WHO’s 2022 policy brief on mental 

health and climate change includes a 

summary of key relationships and 

recommendations for approaches to 

address climate-related mental health 

impacts 

https://www.who.int/publi

cations/i/item/978924004

5125  

 

Drought and 

mental health 

The Mental Health Outcomes of Drought: A 

Systematic Review and Causal Process 

Diagram (Vins et al. 2015) 

https://www.mdpi.com/16

60-4601/12/10/13251 

https://www.sciencedirect.com/science/article/pii/S2542519622000122
https://www.sciencedirect.com/science/article/pii/S2542519622000122
https://www.sciencedirect.com/science/article/pii/S2542519622000122
https://www.who.int/publications/i/item/9789240045125
https://www.who.int/publications/i/item/9789240045125
https://www.who.int/publications/i/item/9789240045125
https://www.mdpi.com/1660-4601/12/10/13251
https://www.mdpi.com/1660-4601/12/10/13251
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 THEME LEARNING RESOURCE LINK 

 

Heat and mental 

health 

Is there an association between hot 

weather and poor mental health outcomes? 

A systematic review and meta-analysis (Liu 

et al. 2021) 

https://www.sciencedirect

.com/science/article/pii/S0

160412021001586 

 

Methods, tools, 

and resources 

for mental 

health and 

climate change 

For a review of methods for measuring and 

studying climate change and mental health, 

see Quantitative methods for climate 

change and mental health research: current 

trends and future directions (Massazza et 

al. 2022) 

https://projects.iq.harvard

.edu/files/climate-

smart/files/quantitative_m

ethods_for_climate_chang

e_and_mental_health.pdf 

For a synthesis of recent evidence on 

mental health and tools for translating data 

to action,  see The impact of climate change 

on mental health and emotional wellbeing: 

current evidence and implications for policy 

and practice  (Lawrance et al. 2021) 

https://psychotraumanet.

org/sites/default/files/doc

uments/Lawrance%2C%2

0e.a.%2CThe%20impact%

20of%20climate%20chang

e%20on%20mental%20he

alth%20and%20emotional

%20wellbeing%20-

%20current%20evidence%

20and%20implications%2

0for%20policy%20and%20

practice%20%281%29.pdf 

For a list of climate change and mental 

health resources, see Table 1 of The Effects 

of Climate Change on Child and Adolescent 

Mental Health: Clinical Considerations (van 

Nieuwenhuizen et al. 2021) 

https://link.springer.com/

article/10.1007/s11920-

021-01296-y  

 

 

Local case 

studies around 

mental health 

and climate 

change 

For more on gender, climate change, and 

mental health in Bangladesh, see ‘Seeing 

with Empty Eyes’: a systems approach to 

understand climate change and mental 

health in Bangladesh (Hayward and Ayeb-

Karlsson 2021) 

http://doi.org/10.1007/s10

584-021-03053-9   

For more on how indigenous people 

experience the mental health effects of 

climate change, see Indigenous mental 

health in a changing climate: a systematic 

scoping review of the global literature: 

(Middleton et al. 2020) 

https://doi.org/10.1088/17

48-9326/ab68a9 

 

 

 

  

https://www.sciencedirect.com/science/article/pii/S0160412021001586
https://www.sciencedirect.com/science/article/pii/S0160412021001586
https://www.sciencedirect.com/science/article/pii/S0160412021001586
https://projects.iq.harvard.edu/files/climate-smart/files/quantitative_methods_for_climate_change_and_mental_health.pdf
https://projects.iq.harvard.edu/files/climate-smart/files/quantitative_methods_for_climate_change_and_mental_health.pdf
https://projects.iq.harvard.edu/files/climate-smart/files/quantitative_methods_for_climate_change_and_mental_health.pdf
https://projects.iq.harvard.edu/files/climate-smart/files/quantitative_methods_for_climate_change_and_mental_health.pdf
https://projects.iq.harvard.edu/files/climate-smart/files/quantitative_methods_for_climate_change_and_mental_health.pdf
https://psychotraumanet.org/sites/default/files/documents/Lawrance%2C%20e.a.%2CThe%20impact%20of%20climate%20change%20on%20mental%20health%20and%20emotional%20wellbeing%20-%20current%20evidence%20and%20implications%20for%20policy%20and%20practice%20%281%29.pdf
https://psychotraumanet.org/sites/default/files/documents/Lawrance%2C%20e.a.%2CThe%20impact%20of%20climate%20change%20on%20mental%20health%20and%20emotional%20wellbeing%20-%20current%20evidence%20and%20implications%20for%20policy%20and%20practice%20%281%29.pdf
https://psychotraumanet.org/sites/default/files/documents/Lawrance%2C%20e.a.%2CThe%20impact%20of%20climate%20change%20on%20mental%20health%20and%20emotional%20wellbeing%20-%20current%20evidence%20and%20implications%20for%20policy%20and%20practice%20%281%29.pdf
https://psychotraumanet.org/sites/default/files/documents/Lawrance%2C%20e.a.%2CThe%20impact%20of%20climate%20change%20on%20mental%20health%20and%20emotional%20wellbeing%20-%20current%20evidence%20and%20implications%20for%20policy%20and%20practice%20%281%29.pdf
https://psychotraumanet.org/sites/default/files/documents/Lawrance%2C%20e.a.%2CThe%20impact%20of%20climate%20change%20on%20mental%20health%20and%20emotional%20wellbeing%20-%20current%20evidence%20and%20implications%20for%20policy%20and%20practice%20%281%29.pdf
https://psychotraumanet.org/sites/default/files/documents/Lawrance%2C%20e.a.%2CThe%20impact%20of%20climate%20change%20on%20mental%20health%20and%20emotional%20wellbeing%20-%20current%20evidence%20and%20implications%20for%20policy%20and%20practice%20%281%29.pdf
https://psychotraumanet.org/sites/default/files/documents/Lawrance%2C%20e.a.%2CThe%20impact%20of%20climate%20change%20on%20mental%20health%20and%20emotional%20wellbeing%20-%20current%20evidence%20and%20implications%20for%20policy%20and%20practice%20%281%29.pdf
https://psychotraumanet.org/sites/default/files/documents/Lawrance%2C%20e.a.%2CThe%20impact%20of%20climate%20change%20on%20mental%20health%20and%20emotional%20wellbeing%20-%20current%20evidence%20and%20implications%20for%20policy%20and%20practice%20%281%29.pdf
https://psychotraumanet.org/sites/default/files/documents/Lawrance%2C%20e.a.%2CThe%20impact%20of%20climate%20change%20on%20mental%20health%20and%20emotional%20wellbeing%20-%20current%20evidence%20and%20implications%20for%20policy%20and%20practice%20%281%29.pdf
https://psychotraumanet.org/sites/default/files/documents/Lawrance%2C%20e.a.%2CThe%20impact%20of%20climate%20change%20on%20mental%20health%20and%20emotional%20wellbeing%20-%20current%20evidence%20and%20implications%20for%20policy%20and%20practice%20%281%29.pdf
https://psychotraumanet.org/sites/default/files/documents/Lawrance%2C%20e.a.%2CThe%20impact%20of%20climate%20change%20on%20mental%20health%20and%20emotional%20wellbeing%20-%20current%20evidence%20and%20implications%20for%20policy%20and%20practice%20%281%29.pdf
https://psychotraumanet.org/sites/default/files/documents/Lawrance%2C%20e.a.%2CThe%20impact%20of%20climate%20change%20on%20mental%20health%20and%20emotional%20wellbeing%20-%20current%20evidence%20and%20implications%20for%20policy%20and%20practice%20%281%29.pdf
https://link.springer.com/article/10.1007/s11920-021-01296-y
https://link.springer.com/article/10.1007/s11920-021-01296-y
https://link.springer.com/article/10.1007/s11920-021-01296-y
http://doi.org/10.1007/s10584-021-03053-9
http://doi.org/10.1007/s10584-021-03053-9
https://doi.org/10.1088/1748-9326/ab68a9
https://doi.org/10.1088/1748-9326/ab68a9
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Part 2: How A Changing Climate Affects Social Systems 
Climate change is not only generating acute and chronic changes in ecosystems and 

weather patterns – it is also shaping social, economic, and political systems as human 

societies and relations adapt and respond to both environmental shifts and the 

socioeconomic systems that are driving these changes. Systems and institutions that 

support communities may find themselves under additional strain as they cope with new 

and changing needs. 

These changes in where people live, how people grow food and manage land, how 

household burdens are managed, and how adolescents and youth are affected all have 

long-term consequences for health. These effects are not gender neutral. Many of these 

effects on social systems are connected to each other: trends in one sector often affect 

trends in another. For example, in a study of rice farmers in rural Ghana, female-headed 

households were overall more vulnerable to climate change, with less livelihood diversity 

and greater food insecurity; male-headed households were more vulnerable to seed 

availability, income from crops, and health risks (Alhassan, Kuwornu, and Osei-Asare 2018). 

Other work, however, suggests that female-headed households may be less vulnerable to 

climate impacts because of factors such as lower household consumption levels, food 

storage, remittances, trade, choice in recovery strategies, long-term planning, or 

consideration of household welfare over personal welfare (Andersen, Verner, and Wiebelt 

2017; van Daalen et al. 2020; Ganguli 2021; Chidakwa et al. 2020; Wrigley-Asante et al. 

2019). Because vulnerability is subjective and deeply connected to gendered roles, 

relationships, norms, and access to resources, it is critical to think through the complexity 

of these relationships between climate change’s effects on social systems. Understanding 

these relationships is an important part of understanding the scope of climate change’s 

impact on gender and health – and designing effective, integrated approaches to address 

these impacts. 
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Conflict 
Climate change-associated conflicts also factor into motivations for climate-induced 

migration, but gender has been relatively understudied in the climate change-conflict space 

(Ide et al. 2021; Fröhlich and Gioli 2015; Yoshida, Bond, and Kezie-Nwoha 2021). Research 

around climate change, conflict, and gender in Africa suggests that climate change-induced 

migration compounds existing risks (Dinkelman 2015). Moreover, the power structures that 

drive gender inequities are often similar to – or the same as –the power structures that 

drive environmental degradation and conflict (Ide et al. 2021).  

When discussing gender in climate-associated conflicts, nuance is important. For example, 

men may carry out violence but also may experience the physical and psychological harms 

of patriarchal expectations. At the same time, women may advocate for peacebuilding but 

also may reproduce harmful norms. Gender can be a risk factor for experiencing 

compounding harms of conflicts, or a motivator for engaging in conflict (Ide et al. 2021). In 

Ethiopia, for example, climate change can increase risk of experiencing violence and 

conflict for both adolescent girls, who must travel further for water, and adolescent boys, 

who seek pasture for their cattle amid resource scarcity (Devonald et al. 2022).  

Increasing household resilience may reduce endorsement of violence; a study from the 

Democratic Republic of the Congo found that though experience of a drought was not 

associated with support for violence, households that had experienced drought and had 

less overall resilience were more likely to endorse political violence that those with higher 

resilience (Uexkull, d’Errico, and Jackson 2020).  

Learn More: Conflict, Climate, and Gender 
 THEME LEARNING RESOURCE LINK 

 

The impact of 

climate change 

and conflict on 

women and girls 

For more on how links between climate 

change and conflict affect women and girls, 

and programmatic suggestions from 

women and girls affected by climate-

induced conflict, see the London School of 

Economics report Defending the Future: 

Gender, Conflict, and Environmental Peace 

(Yoshida, Bond, and Kezie-Nwoha 2021) 

http://eprints.lse.ac.uk/11

0308/1/Yoshida_defendin

g_the_future_published.p

df 

The Georgetown Institute for Women, 

Peace and Security’s report The Climate-

Gender-Conflict Nexus: Amplifying 

Women's Contributions at the Grassroots (J. 

M. Smith, Olosky, and Fernández 2021) 

https://giwps.georgetown.

edu/wp-

content/uploads/2021/01/

The-Climate-Gender-

Conflict-Nexus.pdf 

 

Framing climate 

change, conflict, 

and gender 

For more on fallacies and frameworks that 

shape how we think about climate change, 

conflict, and gender, see Gender, Conflict, 

and Global Environmental Change 

https://doi.org/10.1080/10

402659.2015.1037609  

  

http://eprints.lse.ac.uk/110308/1/Yoshida_defending_the_future_published.pdf
http://eprints.lse.ac.uk/110308/1/Yoshida_defending_the_future_published.pdf
http://eprints.lse.ac.uk/110308/1/Yoshida_defending_the_future_published.pdf
http://eprints.lse.ac.uk/110308/1/Yoshida_defending_the_future_published.pdf
https://giwps.georgetown.edu/wp-content/uploads/2021/01/The-Climate-Gender-Conflict-Nexus.pdf
https://giwps.georgetown.edu/wp-content/uploads/2021/01/The-Climate-Gender-Conflict-Nexus.pdf
https://giwps.georgetown.edu/wp-content/uploads/2021/01/The-Climate-Gender-Conflict-Nexus.pdf
https://giwps.georgetown.edu/wp-content/uploads/2021/01/The-Climate-Gender-Conflict-Nexus.pdf
https://giwps.georgetown.edu/wp-content/uploads/2021/01/The-Climate-Gender-Conflict-Nexus.pdf
https://doi.org/10.1080/10402659.2015.1037609
https://doi.org/10.1080/10402659.2015.1037609
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Shifts in Farming and Land Use 
Changing temperatures, rainfall patterns, and extreme weather events associated with 

climate change can cause crop failures and prompt changes in farming practices. If those 

who make their living off the land are not able to change their practices effectively, they 

may be forced to seek other adaptive strategies, like migration. In Bangladesh, for example, 

when extensive waterlogging associated with climate change caused the loss of household 

vegetable gardens and domestic livestock, over half of respondents in one survey reported 

that family members had migrated to find alternative income (S. Khan and Hossan 2021). 

The majority of smallholder farmers across the world are women, meaning that climate 

change’s effects on agriculture have critical implications for women’s livelihoods – and, in 

turn, their health outcomes (Sorensen, Murray, et al. 2018). Gender roles and 

responsibilities shape how people experience climate change’s effects on farming, fishing, 

and livestock management (Chauhan 2021):  

Table 3. Gender roles and differentiated vulnerabilities to shifts in farming and agriculture Source: Chauhan 

2021 

Sector Major Gender Roles* Climate Change 

Impacts 

Gendered Vulnerability to 

that Impact 

Fodder Men • Purchase of 

fodder 

• Free grazing 

Land resource 

diversion, 

especially for 

bio-fuels, can 

lead to 

decreased 

fodder 

availability 

• Increase in fodder costs 

Women • Collection of 

fodder 

• Free grazing 

• Time and effort spent on 

fodder collection 

increases 

Crop 

farming 

Men • Cash crop 

production 

and marketing 

• Agricultural 

labor 

Average crop 

yields go down, 

exposing 

millions of 

farmers to lower 

yield 

• Reduced farm incomes 

will lead to higher 

migration for alternative 

incomes 

 

 

Women • Food crop 

production 

and storage 

• Agricultural 

labor 

• Lower availability of labor 

days will further reduce 

income 

• Reduced food crop yields 

will lead to food 

insecurity especially for 

subsistence farmers 

Livestock 

rearing 

Men • Management 

of large cattle 

Livestock will be 

adversely 

• Large cattle farming 

could become less 
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and dairy 

farms 

affected with 

rising 

temperatures, 

depending on 

the extent of 

changes in feed 

quality, spread 

of diseases, and 

water resource 

availability 

profitable or even non-

viable 

Women • Management 

of small 

livestock, 

poultry farms 

• Increase in cost of 

managing small cattle, 

espeically arranging 

fodder and water 

• Increase in time spent on 

livestock management 

Fishing Men • Catching of 

fish 

Damage of 

ecosystems will 

reduce the 

productivity of 

fisheries and 

aquaculture, 

especially at low 

lattitudes 

• More time spent at sea 

• Need to venture in deep 

sea will increase fuel 

costs and increase the 

need for more 

mechanized boats 

• Increase in costs will 

reduce profits from 

fishing 

Women • Processing 

and marketing 

• Pond fish 

farming 

• Higher temperatures will 

make fish processing and 

marketing more difficult 

* The gender roles mentioned here are not fixed and need to be contexualized. These 

are just indicative of what the differentiated gender roles could be.  

Source Disclaimer: This is an adaptation of an original work by ARROW and UN Women. 

Views and opinions expressed in the adaptation are the sole responsibility of the author 

or authors of the adaptation and are not endorsed by ARROW and UN Women. 

Participatory Action Tip: You use this framework with a group to think about gender 

roles in your community, and how those roles are connected to climate change and 

climate solutions. For more guidance on this, see Exercise 6 in Module 1 of ARROW’s 

Training Manual on Gender and Climate Change Resilience as well as the Identifying 

Appropriate Climate Solutions section of Chapter 3 of this resource guide. 

Note: For more on gendered impacts of climate-related shifts in migration and livelihood 

burdens, see those subsections in Chapter 1, Part 2 of this resource guide. 

 

Female farmers are particularly vulnerable to climate change – and may face greater 

challenges in recovery or adaptation – for a range of reasons including limited land tenure, 

limited access to agriculture extension services, type of farming, limited education, limited 

income, limited mobility, limited labor availability, limited climate change knowledge or 

access to climate resilience resources, domestic violence, and social norms (Ganguli 2021; 
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Jost et al. 2016; Alhassan, Kuwornu, and Osei-Asare 2018; Balikoowa et al. 2019; Tanny, 

Rahman, and Ali 2017; Assan et al. 2018). An individual’s ability to enact different forms of 

agricultural adaptation is interwoven with the broader gendered context of vulnerability, 

well-being, and structures of power and resources (Bryan et al. 2017).   

In order to change agricultural practices in response to climate change, farmers must first 

recognize that climate change is happening – and gender can influence whether and how 

climate change is recognized. Ability to perceive climate change is shaped by a range of 

intersectional factors like income, access to credit, access to information technology, and 

gender. In rural Vietnam, for example, poor farmers were less likely to perceive climate 

change than non-poor farmers, as were farmers who did not participate in credit programs 

or those who did not own information and communication technology (Hoang 2020). Men 

also were more likely to perceive climate change than women (Hoang 2020). 

Once farmers recognize climate change, they must adjust their practices, and the use (and 

efficacy) of agricultural adaptation strategies can have important gendered differences. In a 

mixed-methods study of gender and climate resilience in sub-Saharan Africa, researchers 

found that female-headed households were less likely to plant improved seeds or disease-

resistant species, suggesting that female farmers may face constraints around access to 

farming technologies such as improved seeds (Perez et al. 2015). Female-headed 

households had more irregular income, had fewer available resources for productivity, 

controlled less land and land of poorer quality, and more insecure land tenure (Perez et al. 

2015). These female-headed households were less likely to use agricultural technologies 

(like improved seeds, fertilizers, or pest control) and had less education, less free time, and 

less access to extension services (Perez et al. 2015). Men, overall, were better able to access 

resources from governments, NGOs, and businesses, while women tended to rely on local 

groups within their village for insurance and risk-sharing (Perez et al. 2015). It’s important 

to note that these local groups are not inherently disadvantageous as compared to groups 

men engage with, but offer different forms of support and resources (Perez et al. 2015). In 

a study of climate-smart agricultural practices in Uganda, Ghana, and Bangladesh, 

researchers found that though farmers were shifting their practices in response to climate 

change, women faced resource constraints that limited their adaptation, and adaptive 

practices often increased the labor burden for women (Jost et al. 2016).  

Strong anti-woman biases in agricultural and livestock agencies put female-headed 

households and women farmers at greater risk of food insecurity and create challenges to 

shifting farming practices in the face of climate risks (Perez et al. 2015). In research on  

climate-smart agricultural practices in Uganda, Ghana, and Bangladesh, researchers found 

that women were less able to access information and extension services than men (Jost et 

al. 2016). 
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While women farmers are more vulnerable to change, their ability to cope and survive 

suggests that they could have an adaptive capacity similar to or better than men (Perez et 

al. 2015). As the outmigration of men increases women’s roles and responsibilities in 

farming, women are increasingly engaged in agricultural decision-making practices 

(Chauhan 2021). Given their critical role in farming around the world, this also means that 

there is significant potential for women to integrate climate adaptation practices and lead 

change for agriculture and food security (Chauhan 2021).  

 

Learn More: Shifts in Farming and Land Use 
 THEME LEARNING RESOURCE LINK 

 

Climate, gender, 

and agriculture 

For more on how gender shapes 

agricultural and livelihood practices – like 

marriage practices and cultural norms – in 

semi-arid regions of Africa, see Gendered 

vulnerabilities to climate change: insights 

from the semi-arid regions of Africa and 

Asia (Rao et al. 2019) 

https://doi.org/10.1080/17

565529.2017.1372266 

 

Climate change, 

youth, and 

agriculture 

For more on how climate change is shaping 

youth agricultural practices in Uganda, see 

the CGIAR report A Generation on the 

Move: Voices of Youths in the Context of 

Climate Change, Migration, and Livelihood 

Transition 

https://cgspace.cgiar.org/

handle/10568/88222 

 

 

Food Security 
Climate change is already shifting rainfall patterns, average temperature, temperature 

variability and vector ecology in ways that can, in some contexts, reduce crop production 

and increase food insecurity (Giudice et al. 2021; Dasgupta and Robinson 2021; Deryng et 

al. 2014). Other extreme climate events, such as drought, wildfires, and flooding, can 

increase food insecurity by destroying crops, damaging infrastructure, and prompting 

acute financial stress for families (Chauhan 2021; Giudice et al. 2021; Aguilar, Granat, and 

Owren 2015). Food insecurity can increase the likelihood of migration and be a source of 

both physical and mental stress (Giudice et al. 2021). Research from Ethiopia suggests that 

rural households are more likely to experience food insecurity after temperature-

associated weather shocks than urban households (Dasgupta and Robinson 2021).  

Overall, climate change affects nutrition in complex pathways (Bryan et al. 2017; IFPRI 

2015). Gender roles and responsibilities shape how people experience climate’s impact on 

food security (Chauhan 2021):  

https://doi.org/10.1080/17565529.2017.1372266
https://doi.org/10.1080/17565529.2017.1372266
https://cgspace.cgiar.org/handle/10568/88222
https://cgspace.cgiar.org/handle/10568/88222
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Table 4. Gender roles and differentiated vulnerabilities to food security challenges Source: Chauhan 2021 

Sector Major Gender Roles* Climate Change 

Impacts 

Gendered Vulnerability to 

that Impact 

Food Men • Money for food Reduced food 

production 

globally and 

ensuing increase 

in food prices 

• Increased poverty as 

share of food bill in 

household expenses 

goes up** 

• Increased mental stress 

for more income and 

financial management 

Women • Food and 

nutrition 

management 

• Cooking 

Forest 

conservation 

policies will 

reduce access 

• Increased poverty as 

share of food bill in 

household expenses goes 

up** 

• Increased stress for food 

and nutrition security in 

family 

• Skewed intrahousehold 

distribution pattern will 

lead to reduced food and 

nutrition intake for 

women and girls 

• Indigenous and poor 

women dependent on 

forest will face more 

problems 

* The gender roles mentioned here are not fixed and need to be contexualized. These 

are just indicative of what the differentiated gender roles could be.  

** Households that have a higher share of food and energy in household expenditure 

generally fall into the lower income quadrant (poor households). 

Source Disclaimer: This is an adaptation of an original work by ARROW and UN Women. 

Views and opinions expressed in the adaptation are the sole responsibility of the author 

or authors of the adaptation and are not endorsed by ARROW and UN Women. 

Participatory Action Tip: You use this framework with a group to think about gender 

roles in your community, and how those roles are connected to climate change and 

climate solutions. For more guidance on this, see Exercise 6 in Module 1 of ARROW’s 

Training Manual on Gender and Climate Change Resilience as well as the Identifying 

Appropriate Climate Solutions section of Chapter 3 of this resource guide. 

Note: For more on gendered impacts of climate-related shifts in ecosystems and mental 

health trends, see those sub-sections in Chapter 1, Part 1 of this resource guide.  
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Climate-associated increases in food insecurity exacerbate existing inequities in food 

security and nutrition, given that women experience higher rates of anemia and 

malnutrition than men, which has consequences for memory, attention, and educational 

outcomes (Sorensen, Murray, et al. 2018). 

Around the world, women are often more sensitive to climate-associated food insecurity 

because of both cultural norms around resource allocation and physiological nutritional 

needs during menstruation and childbirth (Sorensen, Murray, et al. 2018). One study from 

India have found that after disasters, girls were more likely to experience stunting and be 

underweight than boys, and in a study of infant mortality after typhoons in the Philippines, 

infant mortality rose for girls but remained unchanged for boys, likely because of 

household resource allocation (Chauhan 2021; Datar et al. 2013; Anttila-Hughes and Hsiang 

2013). Studies in India, Vietnam, and Bangladesh have found that women skip meals and 

eat less than men in response to environmental stressors, with twice as many women as 

men in one study in India reporting eating less (Chauhan 2021; Alston 2015; FAO 2018; 

Oxfam 2009).  

In Ethiopia, female-headed households were more likely to experience food insecurity than 

male-headed households (Dasgupta and Robinson 2021). Female-headed households may 

also be more vulnerable to indirect effects of climate change’s effects on food security, 

such as increases in food prices or lack of local demand (Flatø, Muttarak, and Pelser 2017).  

Food insecurity can also affect sexual and reproductive health. In low- and middle-income 

countries, experiencing food insecurity during pregnancy increases the risk of maternal 

depression, pre-eclampsia, stillbirth, preterm birth, and low birth weight (World Health 

Organization 2014; Iqbal and Ali 2021). Undernutrition can cause infertility, or delay 

menarche, or cause amenorrhea (World Health Organization 2014).  

 

Learn More: Gender, Food Security, and Health 
 THEME LEARNING RESOURCE LINK 

 

The Sustainable 

Development 

Goals, gender, 

and food 

security 

See Gender equality, food security and 

the sustainable development goals 

(Agarwal 2018) 

https://www.sciencedirect

.com/science/article/pii/S1

877343517302415 

 

Local example 

of climate, 

gender and food 

security in 

Bangladesh 

See Gender and food security in 

Bangladesh: the impact of climate change 

(Alston and Akhter 2016) 

https://doi.org/10.1080/09

66369X.2016.1204997 

 

https://www.sciencedirect.com/science/article/pii/S1877343517302415
https://www.sciencedirect.com/science/article/pii/S1877343517302415
https://www.sciencedirect.com/science/article/pii/S1877343517302415
https://doi.org/10.1080/0966369X.2016.1204997
https://doi.org/10.1080/0966369X.2016.1204997
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Migration and Displacement 
Climate change-associated extreme weather events or environmental changes can prompt 

migration and displacement as households seek to earn additional income, find new 

housing, or escape conflict. In practice, migration can be a fluid strategy for coping with 

adversity. Research from India on gendered aspects of climate-induced migration has 

called for more expansive understandings of households and “local” adaptation, given the 

emergence of “multilocal” households that challenge binaries of female- or male-headed 

households or migrants and those left behind (C. Singh 2019). Migration may also erode 

traditional risk management systems, like borrowing goods or using common-pool 

resources managed through community and kinship networks (C. Singh 2019). 

Gender shapes individuals’ decisions to migrate by affecting how they evaluate both 

environmental risk and the costs, benefits, and efficacy of different adaptation approaches 

(Evertsen and van der Geest 2020). 

Men and women often have different experiences when migrating. For example, a 

qualitative study of gender and climate change-induced migration in Bangladesh found 

that men and women had different priorities and women faced greater vulnerabilities in 

migration (Sams 2019). Young male migrants may relocate for precarious work with limited 

social protections (C. Singh 2019).  

When men migrate, women may face both challenges and opportunities. One study of 

gender and migration in Bangladesh found that as men migrated to urban centers, women 

were able to develop a range of novel adaptive strategies built on social capital and trusted 

relationships with NGOs, countering narratives of women as passive victims (Khalil et al. 

2020). In other cases, however, religious norms may make some women more vulnerable 

when men migrate because in these contexts, women may lose access to knowledge and 

resources when they do not have men to facilitate connections to networks and institutions 

(S. Ahmed and Eklund 2021). Work in Nepal similarly found that the presence of a non-

migrating husband could mitigate some of the disempowering effects that women 

experience when living with in-laws, suggesting that how male migration affects women is 

highly context-specific (Kristjanson et al. 2017).  

Women who migrate also may face large social risks that impact their physical and mental 

health (Ganguli 2021; Evertsen and van der Geest 2020). In Bangladesh, women often 

migrate in response to environmental threats, and while they see migration as a means of 

supporting their family, they also recognize the serious personal and social cost of 

migration (Evertsen and van der Geest 2020). Gendered social and financial constraints can 

prevent women who wish to migrate from doing so, functionally “trapping” them in 

vulnerable positions (Evertsen and van der Geest 2020). In other cases, however, the choice 

to “stay behind” does not have negative implications may be the intersectional product of 
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factors such as environment, social identity, labor, and education (Boas, de Pater, and 

Furlong 2022).  

Learn More: Migration and Displacement 
 THEME LEARNING RESOURCE LINK 

 

Gender and 

migration 

For more on how rethinking gender and 

migration as processes mediated by climate 

risks can better illustrate risks and 

vulnerabilities, see Gendered dimensions of 

migration in relation to climate change 

(Lama, Hamza, and Wester 2021) 

https://doi.org/10.1080/17

565529.2020.1772708 

 

Humanitarian 

needs and 

climate 

For a humanitarian lens on climate effects, 

see Overlapping vulnerabilities: The impacts 

of climate change on humanitarian needs 

(Nicoson, von Uexkull, and Houge 2019) 

https://reliefweb.int/repor

t/world/overlapping-

vulnerabilities-impacts-

climate-change-

humanitarian-needs 

 

Youth, 

migration, and 

climate 

For more on how climate change is shaping 

youth migration in Uganda, see the CGIAR 

report A Generation on the Move: Voices of 

Youths in the Context of Climate Change, 

Migration, and Livelihood Transition 

https://cgspace.cgiar.org/

handle/10568/88222 

For a synthesis of research on how climate 

change is shaping agriculture and migration 

for youth in East Africa, see Climate change, 

agriculture and international migration 

nexus: African youth perspective (Bezu et 

al. 2020) 

https://cgspace.cgiar.org/

handle/10568/110278 

 

Increased Livelihood, Household, and Caring Burdens 
Gender roles and responsibilities shape how people experience climate change’s effects on 

livelihood, household, and care burdens, and these impacts can been seen across sectors 

(Chauhan 2021):  

Table 5. Gender roles and differentiated vulnerabilities to changing livelihood and labor burdens Source: 

Chauhan 2021 

Sector Major Gender Roles* Climate Change 

Impacts 

Gendered Vulnerability to 

that Impact 

Health Men • Money for 

medical 

expenses  

• Medical 

insurance 

Increase in 

morbidity due to 

heat waves 

• Increase in medical 

expenses can lead to 

families falling back into 

poverty 

Women • Caring for the 

sick 

Increase in vector- 

and water-borne 

diseases 

• Increased burden of caring 

for the sick 

https://doi.org/10.1080/17565529.2020.1772708
https://doi.org/10.1080/17565529.2020.1772708
https://reliefweb.int/report/world/overlapping-vulnerabilities-impacts-climate-change-humanitarian-needs
https://reliefweb.int/report/world/overlapping-vulnerabilities-impacts-climate-change-humanitarian-needs
https://reliefweb.int/report/world/overlapping-vulnerabilities-impacts-climate-change-humanitarian-needs
https://reliefweb.int/report/world/overlapping-vulnerabilities-impacts-climate-change-humanitarian-needs
https://reliefweb.int/report/world/overlapping-vulnerabilities-impacts-climate-change-humanitarian-needs
https://cgspace.cgiar.org/handle/10568/88222
https://cgspace.cgiar.org/handle/10568/88222
https://cgspace.cgiar.org/handle/10568/110278
https://cgspace.cgiar.org/handle/10568/110278
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• 22% of women to lose 

wages due to absence from 

work for a sick child 

Energy Men • Electricty and 

crude oil for 

machines and 

vehicles 

Low emission 

energy policies will 

increase costs 

• Increase in energy 

expenses 

• Increased poverty as share 

of energy bill in household 

expenses goes up** 

Women • Fuel and gas for 

cooking 

• Electricity for 

home and work 

Forest 

conservation 

policies will 

reduce access 

• Time and effort spent on 

fuelwood collection 

increases 

• Increased poverty as share 

of energy bill in household 

expenses goes up** 

Home-

based 

work 

Men • Handloom and 

power looms 

Increase in 

number of hot 

days and heat 

waves 

 

Increase in fluvial 

and coastal 

flooding 

• Heat waves will reduce 

productivity 

Women • Fuel and gas for 

cooking 

• Electricity for 

home and work 

• Energy costs will go up 

• Loss of raw materials and 

infrastructure in floods 

• Loss of workplace due to 

disasters 

• No financial risk 

coverage/credit access could 

mean falling back into 

poverty 

Transport Men • Private and 

public transport 

Low emission 

transport policies 

will be put in place 

• Increase in fuel and 

transport costs may reduce 

private transport usage for 

poorer families 

Women • Safe public 

transport 

• Increased pressure on 

public transportation will 

affect women’s safety and 

access to public transport 

* The gender roles mentioned here are not fixed and need to be contexualized. These are just indicative of 

what the differentiated gender roles could be.  

** Households that have a higher share of food and energy in household expenditure generally fall into the 

lower income quadrant (poor households). 

Source Disclaimer: This is an adaptation of an original work by ARROW and UN Women. Views and opinions 

expressed in the adaptation are the sole responsibility of the author or authors of the adaptation and are 

not endorsed by ARROW and UN Women. 

Participatory Action Tip: You use this framework with a group to think about gender roles in your 

community, and how those roles are connected to climate change and climate solutions. For more guidance 

on this, see Exercise 6 in Module 1 of ARROW’s Training Manual on Gender and Climate Change Resilience as 

well as the Identifying Appropriate Climate Solutions section of Chapter 3 of this resource guide.  

Note: For more on gendered impacts of climate-related shifts in health (including disasters, heat, and 

ecosystem services) see Chapter 1, Part 1 of this resource guide; for more on impacts on health systems, see 

that subsection of Chapter 1, Part 2.  
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Without major shifts to traditional gendered caregiving responsibilities, as climate change 

increases the global disease burden, women and girls are likely to experience an increased 

workload at home as they care for those who are ill (Chauhan 2021; Brody, Demetriades, 

and Esplen 2008). In addition, women may spend more time traveling to fetch water when 

faced with water scarcity, and they may take on additional roles and responsibilities if men 

migrate to urban areas for additional income (Chidakwa et al. 2020; Jost et al. 2016).  

Research from Zimbabwe suggests that climate change disproportionately increases the 

amount of work women have (Dube et al. 2017). At the same time, research on women’s 

agricultural labor suggests that in times of drought, women’s workdays decrease by 11% 

more than men’s, likely because women have fewer livelihood diversification and off-farm 

labor opportunities (Afridi, Mahajan, and Sangwan 2021). Research from China suggests 

that temperature increases are associated with a decrease in leisure time and an increase 

in on- and off-farm labor for both men and women, but men’s time shifts from leisure to 

off-farm work, while women’s time shifts from farm work to off-farm work (Huang et al. 

2020). Overall, however, women’s increased time and labor burden could have a spillover 

effect on household income, educational access, ability to engage in community decision-

making, which has the potential to affect both long-term regional political agendas and 

health outcomes  (Chauhan 2021).  

 

Learn More: Livelihood, Household, and Caring Burdens  
 THEME LEARNING RESOURCE LINK 

 

Gender, labor, 

and adaptation 

For more on how seemingly simple 

adaptative practices can increase the labor 

burden for women, see Home climate 

change mitigation practices as gendered 

labor (Thoyre 2020) 

https://www.sciencedirect

.com/science/article/pii/S0

277539518306253 

 

Local example 

of gendered 

livelihood 

impacts in 

Zimbabwe 

For more on gendered labor impacts of 

climate change in Zimbabwe, see The 

Gender-differentiated Impacts of Climate 

Change on Rural Livelihoods Labour 

Requirements in Southern Zimbabwe (Dube 

et al. 2017) 

https://doi.org/10.1080/09

709274.2017.1316958 

 

  

https://www.sciencedirect.com/science/article/pii/S0277539518306253
https://www.sciencedirect.com/science/article/pii/S0277539518306253
https://www.sciencedirect.com/science/article/pii/S0277539518306253
https://doi.org/10.1080/09709274.2017.1316958
https://doi.org/10.1080/09709274.2017.1316958


60 
 

Impact Spotlight: Adolescents and Youth  
When thinking about the nexus of climate change, gender, and health, it is critical to 

explicitly consider adolescents and youth. Based on previous work with youth in health and 

livelihoods programming, we know that adolescents and youth need to be specifically 

planned for, because when they are an afterthought, program delivery is less effective. In 

addition, the timescale of climate change means that adolescents and youth today will bear 

the sustained and compounding impacts of climate change over their lifetimes in a way 

that older individuals will not. Youth and climate needs also often overlap in that many of 

the countries with the highest current and projected climate vulnerabilities have large and 

growing youth populations. 

Broadly, climate threats can increase risk factors for adolescents and youth while 

simultaneously eroding protective influences on them, with the most serious climate-

related impacts felt among youth in low- and middle-income countries (Sanson et al. 2018). 

Because of the interactive and additive effects of climate threats on children and 

adolescents, investing in addressing climate risks is fundamental for both social justice and 

long-term developmental and mental health outcomes (Vergunst and Berry 2022). 

Research in East Africa suggests that, given climate change’s effects on agricultural 

prospects, youth migration is likely to increase in coming years (Bezu et al. 2020).  

As with adults, climate-related health risks for children and youth can emerge through both 

direct and indirect pathways (Helldén et al. 2021a):  

Figure 8. Climate change and child health: an expanded framework Source: Helldén et al. 2021. No changes 

made. To view a copy of this license, go to: https://creativecommons.org/licenses/by-nc-nd/4.0/ 
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In many ways, the connections between climate and health among adolescents and youth 

parallel those seen in adults. As with adults, climate-related health impacts are shaped by 

existing inequalities and vulnerabilities, including social and ecological determinants of 

health, and children may be especially vulnerable (Helldén et al. 2021b; Brodie and 

Silberholz 2021; Gislason, Kennedy, and Witham 2021). In Pakistan, for example, students 

in different districts experienced different degrees of susceptibility to disasters based on 

psychological, physical, and educational vulnerabilities (R. Shah 2020). However, few 

studies on connections between climate change and child/adolescent health are sex or age 

disaggregated, leaving a large gap in knowledge about these connections (Helldén et al. 

2021b).  

Climate threats can also affect youth sexual and reproductive health outcomes and access 

to sexual and reproductive health services. Sexual and reproductive health services are 

often limited for young people in climate-affected settings (Jennings et al. 2019). For 

example, in some cases, increases in fertility have been observed in the aftermath of 

disasters, and this increase is often borne by younger women; however, connections 

between disaster and fertility are often quite heterogeneous (Nobles, Frankenberg, and 

Thomas 2015; Davis 2017; Norling 2022). For adolescent girls in Lesotho, living in a rural 

area affected by drought was associated with higher HIV prevalence, early sexual debut, 

and lower educational attainment; migration was associated with a two-fold increase in HIV 

odds among young people (Low et al. 2019).  

Climate change also has impacts on adolescent and youth mental health (S. E. L. Burke, 

Sanson, and Van Hoorn 2018; Clemens, von Hirschhausen, and Fegert 2022; Helldén et al. 

2021b; Majeed and Lee 2017; van Nieuwenhuizen et al. 2021; Gislason, Kennedy, and 

Witham 2021). Clemens et al. conceptualize the link between climate change and child 

mental health outcomes as occurring through four main pathways: direct effects, indirect 

effects, physical health, and awareness, mediated by vulnerabilities and resilience 

(Clemens, von Hirschhausen, and Fegert 2022):   
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Figure 9. How climate change impacts child, adolescent, and youth mental health Source: Clemens, von 

Hirschhausen, and Fegert 2022. No changes made. To view a copy of this license, go to: 

https://creativecommons.org/licenses/by/4.0/  

 

Overall, climate-related mental health outcomes for adolescents and youth include risks of 

depression, anxiety, PTSD, sleep disorders, and substance abuse, among others (S. E. L. 

Burke, Sanson, and Van Hoorn 2018). These mental health outcomes have serious 

implications for emotional regulation, learning, and behavior, and create predispositions 

for adverse adult mental health outcomes (S. Burke, Sanson, and Van Hoorn 2018). 

Similarly to trends seen among adults, climate threat-specific relationships with mental 

health are also observed among adolescents and youth; for example, research in the 

United States suggests that heat is associated with mental health crisis support-seeking 

behavior among young adults and adolescents (Sugg, Dixon, and Runkle 2019). Youth may 

also be more likely to experience climate anxiety – and its effects on mental health – than 

adults (Wu, Snell, and Samji 2020). Research with adolescents in Canada following wildfires 

found that anxiety, depression, and PTSD symptoms lasted longer and were more 

widespread than anticipated, persisting for several years following the fires (Pazderka et al. 

2021). Findings on the gendered mental health impacts of disasters vary, with some studies 

suggesting more severe reactions among female youth and adolescents, and others finding 

no gender association; overall few studies of disasters, mental health, and youth have 

accounted for gender (Clemens, von Hirschhausen, and Fegert 2022; Lai et al. 2017; 

Rubens, Felix, and Hambrick 2018; Norris et al. 2002). 

https://creativecommons.org/licenses/by/4.0/
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These effects of climate change on health can have a range of impacts on adolescent and 

youth educational performance (Chersich, Scorgie, et al. 2019).   

Figure 10. Climate change's impact on youth, health, and education Source: Cherisch et al. 2019. No changes 

were made. The license is available here: https://creativecommons.org/licenses/by-nc-sa/4.0/  

 

Climate-change associated disasters, disease exposures, and droughts exacerbate 

inequalities for girls and can limit their access to education – which can have profound 

long-term consequences (Roos 2022; Watts et al. 2019; Fry and Lei 2021). For example, for 

youth in Tanzania, being able to be exclusively in school – and not engaging in both school 

and paid work – was a protective factor against depressive mental health systems 

associated with climate-related environmental shocks (Prencipe et al. 2020). The benefits of 

education persist over lifetimes: in a study of how climate-associated weather shocks 

affected food insecurity in Ethiopia, families with a more-educated head of the household 

were slightly, but significantly, less likely to experience food insecurity than families with 

less-educated heads of household (Dasgupta and Robinson 2021).  

While climate change exacerbates the vulnerabilities that girls face, boys may also face 

differential challenges regarding access to education in some contexts. The Kosi river flood 

in India was associated with a lower rate of secondary school completion for both men and 

women (Khanna and Kochhar 2020). A study on the gendered effects of a cyclone on 

children’s schooling in Fiji found that school enrollment was lower for boys than girls 

https://creativecommons.org/licenses/by-nc-sa/4.0/
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because of their role in farming; this effect was particularly pronounced among boys from 

families who did not receive early housing aid and boys who did not have an older brother 

or an educated father (Takasaki 2017).  

Learn More: How Climate Change Impacts Adolescents and Youth 
 THEME LEARNING RESOURCE LINK 

 

How climate 

change affects 

youth 

For data on climate and youth, see UNICEF’s 

report The Climate Crisis Is a Child Rights 

Crisis: Introducing the Children's Climate 

Risk Index and accompanying interactive 

atlas of risks (Rees et al. 2021) 

https://data.unicef.org/res

ources/childrens-climate-

risk-index-report/ 

For a review of how climate change affects 

adolescents (e.g., migration, land loss, food 

insecurity, green space, disasters, heat, air 

pollution, climate awareness, etc.), see 

Report of the intergovernmental panel on 

climate change (Clemens, von 

Hirschhausen, and Fegert 2022) 

https://link.springer.com/

article/10.1007/s00787-

020-01615-3#ref-CR11 

For a review of how climate affects the 

health of those under 18, see Climate 

change and child health: a scoping review 

and an expanded conceptual framework 

(Helldén et al. 2021b) 

https://www.sciencedirect

.com/science/article/pii/S2

542519620302746 

 

Climate and 

youth mental 

health 

For more on the life-long implications of 

climate experiences on children and 

adolescents with a social justice lens, see 

Climate Change and Children’s Mental 

Health: A Developmental Perspective 

(Vergunst and Berry 2022) 

https://journals.sagepub.c

om/doi/full/10.1177/2167

7026211040787  

 

Climate Change, Air Pollution, and 

Children’s Mental Health (Yu and Weitzman 

2021) 

https://digitalcommons.lib

rary.tmc.edu/childrenatris

k/vol12/iss1/13  

Impact of Extreme Weather Events on Sub-

Saharan African Child and Adolescent 

Mental Health: A Protocol for a Systematic 

Review (Rother et al. 2020) 

https://www.mdpi.com/20

73-4433/11/5/493/htm 

 

Climate and 

youth migration 

For a synthesis of research on how climate 

change is shaping agriculture and migration 

for youth in East Africa, see Climate change, 

agriculture and international migration 

nexus: African youth perspective (Bezu et 

al. 2020) 

https://cgspace.cgiar.org/

handle/10568/110278 

 

 

  

https://data.unicef.org/resources/childrens-climate-risk-index-report/
https://data.unicef.org/resources/childrens-climate-risk-index-report/
https://data.unicef.org/resources/childrens-climate-risk-index-report/
https://link.springer.com/article/10.1007/s00787-020-01615-3#ref-CR11
https://link.springer.com/article/10.1007/s00787-020-01615-3#ref-CR11
https://link.springer.com/article/10.1007/s00787-020-01615-3#ref-CR11
https://www.sciencedirect.com/science/article/pii/S2542519620302746
https://www.sciencedirect.com/science/article/pii/S2542519620302746
https://www.sciencedirect.com/science/article/pii/S2542519620302746
https://journals.sagepub.com/doi/full/10.1177/21677026211040787
https://journals.sagepub.com/doi/full/10.1177/21677026211040787
https://journals.sagepub.com/doi/full/10.1177/21677026211040787
https://digitalcommons.library.tmc.edu/childrenatrisk/vol12/iss1/13
https://digitalcommons.library.tmc.edu/childrenatrisk/vol12/iss1/13
https://digitalcommons.library.tmc.edu/childrenatrisk/vol12/iss1/13
https://www.mdpi.com/2073-4433/11/5/493/htm
https://www.mdpi.com/2073-4433/11/5/493/htm
https://cgspace.cgiar.org/handle/10568/110278
https://cgspace.cgiar.org/handle/10568/110278
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Chapter 2: Evidence-Based Strategies for Responding to 
Climate Change 
How governments, communities, and individuals respond to climate change will have 

profound impacts not only on the degree of climate change itself, but also on the well-

being of women and girls. While some adaptation approaches are projected to drastically 

reduce gender inequalities, others may exacerbate them (Andrijevic et al. 2020).  

Women’s empowerment is a critical element of climate resilience (FAO 2018). For example, 

a growing body of research suggests that when women and girls are included in 

conservation groups, resource governance and conservation outcomes improve (Leisher et 

al. 2016). However, it’s critical that programs have a genuinely transformative approach 

toward gender and the environment – otherwise, just as environmental programs can be at 

risk of “greenwashing” if their benefit remains nominal, gender programs can be at risk of 

“purplewashing” or “genderwashing” (Martinez-Fierro and Garza-Veloz 2022; Fox-Kirk et al. 

2020; Walters 2021). 

“Solutions to the climate crisis can provide “win–win” opportunities for public health, but it 

is crucial that such efforts center equity and social justice.” – (Mailloux et al. 2021) 

Responses to climate change can generally be divided into two categories: 1) mitigation 

actions, which are designed to mitigate the degree to which climate change is experienced, 

and 2) adaptation actions, which are oriented towards managing, adjusting to, and 

surviving climate change. In practice, mitigation and adaptation actions are often quite 

synergistic, and some activities may serve both mitigation and adaptation functions (Ripple 

et al. 2022). Mitigation is often about “avoiding the unmanageable,” while adaptation is 

about “managing the unavoidable” (Sovacool 2021). 

When it comes to responding to climate change, knowledge gaps persist across sectors. In 

their review of climate change, water inaccessibility, and gender in Sub-Saharan Africa, 

Apatinga et al. noted that these knowledge gaps compound when greater specificity is 

sought: as we attempt to link climate drivers, climate consequences, gender, and coping 

strategies, increasing knowledge gaps appear (Apatinga, Schuster-Wallace, and Dickson-

Anderson 2022). 

This trend likely translates beyond the water sector. Despite persistent knowledge gaps, 

however, there is a growing evidence base around mitigation actions and adaptation 

actions at the nexus of climate, gender, and health.   
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With that said, it is important to recognize that mitigation and adaptation are not 

universally felt or understood: 

“Adaptation policies and research projects are enmeshed in matrices of difference, social 

relations and institutions, with contradictory effects on power, vulnerabilities and adaptive 

capacities. What is seen as positive and beneficial adaptation by some may be experienced 

as maladaptation by others (Taylor 2013; Gonda 2019). In other words, what counts as 

‘appropriate’ climate change mitigation and adaptation is always political and contested (S. 

H. Eriksen, Nightingale, and Eakin 2015; C. Singh et al. 2021).” – (van Eerdewijk, Bråten, and 

Danielsen 2021) 

Responding to climate risks in innovative, effective ways is not only about what we do, but 

also about how we do it. Taking participatory approaches, forwarding local knowledge, 

integrating methods of addressing community needs, and other ways of shifting power and 

changing how the work is done are critical parts of responding in ways that are effective 

and durable.  

This chapter focuses primarily on climate mitigation and adaptation strategies that can be 

gender-integrated and enacted within communities, rather than policymaking approaches 

at large-scale national and international levels.  

 

Learn More: Climate Resilience, Gender, and Health 
 THEME LEARNING RESOURCE LINK 

 

Gender and 

climate 

resilience 

For an up-to-date evaluation of scientific 

evidence around gender and climate 

resilient development, see the Cross-

Chapter Box Gender: Gender, Climate 

Justice and Transformative Pathway in 

Chapter 18: Climate Resilient Development 

Pathways of the IPCC’s Working Group II 

report Climate Change 2022: Impacts, 

Adaptation and Vulnerability 

https://www.ipcc.ch/repor

t/ar6/wg2/ 

For approaches to mainstreaming gender in 

climate resilience projects, see Leveraging 

co-benefits between gender equality and 

climate action for sustainable development: 

Mainstreaming gender considerations in 

climate change projects from UN Women 

(UN Women 2016) 

https://unfccc.int/files/gen

der_and_climate_change/

application/pdf/leveraging

_cobenefits.pdf  

For more on gender and climate 

adaptation, see the IUCN’s Roots for the 

Future The Landscape and Way Forward on 

Gender and Climate Change 

https://portals.iucn.org/lib

rary/sites/library/files/doc

uments/2015-039.pdf   

https://www.ipcc.ch/report/ar6/wg2/
https://www.ipcc.ch/report/ar6/wg2/
https://unfccc.int/files/gender_and_climate_change/application/pdf/leveraging_cobenefits.pdf
https://unfccc.int/files/gender_and_climate_change/application/pdf/leveraging_cobenefits.pdf
https://unfccc.int/files/gender_and_climate_change/application/pdf/leveraging_cobenefits.pdf
https://unfccc.int/files/gender_and_climate_change/application/pdf/leveraging_cobenefits.pdf
https://portals.iucn.org/library/sites/library/files/documents/2015-039.pdf
https://portals.iucn.org/library/sites/library/files/documents/2015-039.pdf
https://portals.iucn.org/library/sites/library/files/documents/2015-039.pdf


67 
 

For more on how to engage men in climate 

justice work, see Men, masculinities, & 

climate change (Kato-Wallace et al. 2016) 

https://promundoglobal.o

rg/wp-

content/uploads/2016/04/

Men-Masculinities-

Climate-Change.pdf 

 

Climate 

solutions 

The Women and Gender Constituency 

maintains a directory of gender just climate 

solutions 

https://womengenderclim

ate.org/gender-just-

climate-solutions-

2/gender-just-climate-

solutions/   

UNFCCC maintains resources around 

gender-sensitive climate adaptation tools 

and approaches, including reports on best 

practices for using indigenous and 

traditional practices and case studies 

https://www4.unfccc.int/si

tes/NWPStaging/Pages/ge

nder-page.aspx 

For case studies on gender-responsive 

climate solutions, see Module 4, Handout 

20 of the Training Manual on Gender and 

Climate Change Resilience (page 262) 

https://arrow.org.my/wp-

content/uploads/2021/08/

Empower-Training-

Manual_GCCR-

compressed.pdf 

Project Drawdown maintains a list of 

evidence-based climate solutions 

https://www.drawdown.or

g/solutions/table-of-

solutions 

The Handbook of Climate Change 

Management compiles evidence-based 

climate adaptation and mitigation 

strategies from across sectors and around 

the world 

https://link.springer.com/r

eferencework/10.1007/97

8-3-030-57281-5 

 

Gender in 

climate policy 

For guidance on gender-inclusive climate 

laws and policies, see UN Women’s 

guidance and checklists Gender-responsive 

and inclusive laws and policies for disaster 

and climate resilience 

https://wrd.unwomen.org

/practice/listing-

toolbox/gender-

responsive-and-inclusive-

laws-and-policies-disaster-

and-climate 

For guidance on a gender-inclusive National 

Adaptation Plan process, see Toolkit for a 

gender-responsive process to formulate 

and implement National Adaptation Plans 

(NAPs) (Dazé and Church 2019) 

https://napglobalnetwork.

org/resource/toolkit-for-

gender-responsive-

national-adaptation-

plans/  

For insights from integrating gender into 

climate, see The Art of Implementation: 

Gender Strategies Transforming National 

and Regional Climate Change Decision 

Making (Pearl-Martinez et al. 2012) 

https://portals.iucn.org/lib

rary/node/10318  

 

Transforming 

how we do the 

work 

CARE’s Climate Change Advocacy Toolkit 
https://careclimatechange

.org/advocacy-toolkit-sv/  

CARE’s info note Designing a Modular 

Approach towards Innovation 

https://careclimatechange

.org/info-note-designing-

a-modular-approach-

towards-innovation/  

https://promundoglobal.org/wp-content/uploads/2016/04/Men-Masculinities-Climate-Change.pdf
https://promundoglobal.org/wp-content/uploads/2016/04/Men-Masculinities-Climate-Change.pdf
https://promundoglobal.org/wp-content/uploads/2016/04/Men-Masculinities-Climate-Change.pdf
https://promundoglobal.org/wp-content/uploads/2016/04/Men-Masculinities-Climate-Change.pdf
https://promundoglobal.org/wp-content/uploads/2016/04/Men-Masculinities-Climate-Change.pdf
https://womengenderclimate.org/gender-just-climate-solutions-2/gender-just-climate-solutions/
https://womengenderclimate.org/gender-just-climate-solutions-2/gender-just-climate-solutions/
https://womengenderclimate.org/gender-just-climate-solutions-2/gender-just-climate-solutions/
https://womengenderclimate.org/gender-just-climate-solutions-2/gender-just-climate-solutions/
https://womengenderclimate.org/gender-just-climate-solutions-2/gender-just-climate-solutions/
https://www4.unfccc.int/sites/NWPStaging/Pages/gender-page.aspx
https://www4.unfccc.int/sites/NWPStaging/Pages/gender-page.aspx
https://www4.unfccc.int/sites/NWPStaging/Pages/gender-page.aspx
https://arrow.org.my/wp-content/uploads/2021/08/Empower-Training-Manual_GCCR-compressed.pdf
https://arrow.org.my/wp-content/uploads/2021/08/Empower-Training-Manual_GCCR-compressed.pdf
https://arrow.org.my/wp-content/uploads/2021/08/Empower-Training-Manual_GCCR-compressed.pdf
https://arrow.org.my/wp-content/uploads/2021/08/Empower-Training-Manual_GCCR-compressed.pdf
https://arrow.org.my/wp-content/uploads/2021/08/Empower-Training-Manual_GCCR-compressed.pdf
https://www.drawdown.org/solutions/table-of-solutions
https://www.drawdown.org/solutions/table-of-solutions
https://www.drawdown.org/solutions/table-of-solutions
https://link.springer.com/referencework/10.1007/978-3-030-57281-5
https://link.springer.com/referencework/10.1007/978-3-030-57281-5
https://link.springer.com/referencework/10.1007/978-3-030-57281-5
https://wrd.unwomen.org/practice/listing-toolbox/gender-responsive-and-inclusive-laws-and-policies-disaster-and-climate
https://wrd.unwomen.org/practice/listing-toolbox/gender-responsive-and-inclusive-laws-and-policies-disaster-and-climate
https://wrd.unwomen.org/practice/listing-toolbox/gender-responsive-and-inclusive-laws-and-policies-disaster-and-climate
https://wrd.unwomen.org/practice/listing-toolbox/gender-responsive-and-inclusive-laws-and-policies-disaster-and-climate
https://wrd.unwomen.org/practice/listing-toolbox/gender-responsive-and-inclusive-laws-and-policies-disaster-and-climate
https://wrd.unwomen.org/practice/listing-toolbox/gender-responsive-and-inclusive-laws-and-policies-disaster-and-climate
https://napglobalnetwork.org/resource/toolkit-for-gender-responsive-national-adaptation-plans/
https://napglobalnetwork.org/resource/toolkit-for-gender-responsive-national-adaptation-plans/
https://napglobalnetwork.org/resource/toolkit-for-gender-responsive-national-adaptation-plans/
https://napglobalnetwork.org/resource/toolkit-for-gender-responsive-national-adaptation-plans/
https://napglobalnetwork.org/resource/toolkit-for-gender-responsive-national-adaptation-plans/
https://portals.iucn.org/library/node/10318
https://portals.iucn.org/library/node/10318
https://careclimatechange.org/advocacy-toolkit-sv/
https://careclimatechange.org/advocacy-toolkit-sv/
https://careclimatechange.org/info-note-designing-a-modular-approach-towards-innovation/
https://careclimatechange.org/info-note-designing-a-modular-approach-towards-innovation/
https://careclimatechange.org/info-note-designing-a-modular-approach-towards-innovation/
https://careclimatechange.org/info-note-designing-a-modular-approach-towards-innovation/
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Part 1: Mitigation Actions  
Climate change solutions such as those identified and evaluated by Project Drawdown have 

numerous, wide-ranging, and substantial health co-benefits, though more research is 

needed outside of the context of high-income countries (Mailloux et al. 2021; Chang et al. 

2017). When implemented effectively, with an eye towards social justice, climate mitigation 

actions can generate health benefits related to air quality, physical activity, and nutrition 

(Mailloux et al. 2021; Watts et al. 2021; Chang et al. 2017). In order to more 

comprehensively reduce vulnerability to climate threats, mitigation actions should be 

carried out alongside, and not instead of, adaptation efforts (Mailloux et al. 2021).  

Mitigation policy is about more than just decarbonization: it can also be a tool for 

improving gender equity (Michael et al. 2020). To do so, researchers recommend a two-

step approach where: 1) gendered points of exclusion and opportunities for participation 

are identified and 2) long-lasting gender-transformative capacity building and structural 

support activities take place (Michael et al. 2020). Climate mitigation actions could be 

strengthened further by taking an intersectional approach that forwards equity at every 

phase of implementation (Devonald et al. 2022; Markkanen and Anger-Kraavi 2019). For 

example, age-related vulnerabilities are often not considered in climate mitigation policy 

even when gender is taken into account (Devonald et al. 2022). Investing in aspects of 

gender equity like education can have far-reaching climate mitigation benefits: in India, 

cities with higher female literacy rates also had lower per-capita increases in CO2 emissions 

than cities with lower female literacy rates (Raparthi 2021).  

UNEP promotes the “six-sector” solution, which is projected to reduce CO2 emissions by 

29-32 gigatons through action in the 1) energy, 2) industry, 3) agriculture, food, and waste, 

4) nature-based solutions, 5) transport, and 6) building and cities sectors (UNEP 2020). In 

this guide, agriculture and urban development are discussed within the adaptation space, 

but it’s important to know that adaptation and mitigation actions can be taken in each of 

these sectors. 
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Learn More: Climate Mitigation, Gender, and Health 
 

 THEME LEARNING RESOURCE LINK 

 

Climate 

mitigation 

research 

For the leading synthesis of scientific 

information regarding climate mitigation, 

see the IPCC’s Working Group III Report 

Climate Change 2022: Mitigation of Climate 

Change 

https://www.ipcc.ch/repor

t/ar6/wg3/ 

 

Costs and 

benefits of 

climate 

mitigation 

approaches 

For a review of the co-benefits and adverse 

impacts of climate mitigation policies, see 

Social impacts of climate change mitigation 

policies and their implications for inequality 

(Markkanen and Anger-Kraavi 2019) 

https://doi.org/10.1080/14

693062.2019.1596873 

For a political ecological analysis of the 

costs and victims of various climate 

mitigation approaches, see Who are the 

victims of low-carbon transitions? Towards 

a political ecology of climate change 

mitigation (Sovacool 2021) 

https://doi.org/10.1016/j.e

rss.2021.101916  

 

 

Examples of 

gender-

integrated 

climate 

mitigation 

approaches in 

India 

For case studies on gender-integration into 

climate mitigation policy in India, see A two-

step approach to integrating gender justice 

into mitigation policy: examples from India 

(Michael et al. 2020) 

https://www.tandfonline.c

om/doi/abs/10.1080/1469

3062.2019.1676688 

 

 

  

https://www.ipcc.ch/report/ar6/wg3/
https://www.ipcc.ch/report/ar6/wg3/
https://doi.org/10.1080/14693062.2019.1596873
https://doi.org/10.1080/14693062.2019.1596873
https://doi.org/10.1016/j.erss.2021.101916
https://doi.org/10.1016/j.erss.2021.101916
https://www.tandfonline.com/doi/abs/10.1080/14693062.2019.1676688
https://www.tandfonline.com/doi/abs/10.1080/14693062.2019.1676688
https://www.tandfonline.com/doi/abs/10.1080/14693062.2019.1676688


70 
 

Land Management and Forest Protection 
Improving land management practices and forest protection are critical climate mitigation 

approaches, particularly because of the role the role of forests and other natural 

ecosystems as carbon sinks (Nnoko-Mewanu, Téllez-Chávez, and Rall 2021).  

Implement Low-Emissions Agricultural Practices 
For land that is already being farmed, improved agricultural practices can have a large 

impact on climate mitigation. In Vietnam, low-emissions agricultural practices can reduce 

greenhouse gas emissions by 48% and because women play such a strong role in the rice 

sector, advancing their participation and capacity to adapt improved agricultural practices 

can maximize gains around justice, equity, and income for women while contributing to 

climate change mitigation efforts (Farnworth et al. 2017). 

Ensure Land and Forest Rights 
Ensuring that women, Indigenous persons, and the rural poor have recognized land tenure 

and forest management rights is critical not only for protecting landscapes but also for 

improving livelihoods and wellbeing (Mailloux et al. 2021; Naidoo et al. 2019; Rosset and 

Martínez-Torres 2012; Chagutah 2013). In Ghana, women and migrants faced challenges in 

securing land tenure, which ultimately increased their vulnerability to climate change and 

its associated socioeconomic consequence by constraining possibilities for adaptation 

(Antwi-Agyei, Dougill, and Stringer 2015). Weak land tenure systems can exacerbate the 

effects of climate threats and their effects on land, crops, and livestock, in turn eroding 

food security and livelihood opportunities and increasing the risk of violence (Tiitmamerr, 

Mayai, and Mai 2017).  

In Ghana, secure land tenure is also associated with use of climate adaptation strategies 

such as planted varietals, farming techniques, agroforestry, and planting dates (Akugre et 

al. 2021). Researchers in South Sudan mapped connections between climate change and 

different land tenure policy responses, finding that while poor land tenure arrangements 

can increase climate change vulnerability through displacement, conflict, and food 

insecurity, strong land tenure arrangements can produce climate resilience (Tiitmamerr, 

Mayai, and Mai 2017). 

It's important to note when reviewing the literature on land tenure security that 

practitioners and academic researchers often characterize land tenure security differently: 

practitioners tend to conceptualize land tenure in legal terms, such as holding the title to 

land, whereas academic researchers place greater emphasis on the landholder’s 

perception (Masuda et al. 2020).  

Strengthen Conservation and Land Management 
Land tenure and conservation are closely related. Because land tenure and security are not 

binary, but rather occur to different degrees across different scales and stakeholder 
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groups, the form and security of land tenure can have differential effects on conservation 

programming (Robinson et al. 2018). Robinson et al. developed a model for these 

connections (Robinson et al. 2018):  

Figure 11. How land tenure affects conservation interventions and outcomes Source: Robinson et al. 2018. No 

changes were made. The license is available here: https://creativecommons.org/licenses/by/4.0/   

 

Conservation and restoration efforts can reduce exposure to extremes and hazards, 

improve water quality, and improve mental health (Mailloux et al. 2021). Though protected 

areas can be critical for preserving biodiversity, natural habitat, and carbon sinks, their 

benefits to nearby communities can be mixed depending on specific contextual dynamics 

and protections. Conservation can increase conflict – for example, gendered conflicts over 

resource control and access – or be a tool for peacebuilding (Ajroud, Westerman, and 

Edmond 2015). A study of protected areas in developing countries found that households 

near protected areas had 17% higher wealth and 16% lower chance of poverty, and 

children living near protected areas had 10% higher height-for-weight scores and were 13% 

less likely to be stunted (Naidoo et al. 2019).  

When it comes to fostering conservation activities, it is important to note that community-

level benefits of protected areas do not necessarily translate to personal benefits, and 

personal benefits of protected areas may take more time to emerge (Tolbert et al. 2019). 

Engagement in simple nature activities that foster nature connectedness – like watching 

wildlife, taking photos of nature, or smelling flowers – is strongly associated with pro-

nature conservation behavior (Richardson et al. 2020).  

https://creativecommons.org/licenses/by/4.0/
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Though integrating gender into conservation work increases the benefits of conservation 

work, it is often seen as an “add-on” rather than a central element of conservation work, 

particularly because of perceived financial constraints from conservation practitioners 

(Westerman 2021). Social and cultural norms can prevent women from engaging in 

conservation and natural resource management processes, leading to conservation 

programs that do not benefit women, do not integrate women’s knowledge and expertise, 

or perpetuate gender inequalities (James et al. 2021). Women often have different 

knowledge about forests than men, and when they are excluded from stakeholder 

discussions, policy misses out on their important and unique contributions (H. C. P. Brown 

2011). 

Research on protected areas in Uganda and Rwanda found that women were less likely to 

report personal benefits from the protected area than men, women were less likely to work 

in tourism than men, and that the benefits of the protected area were not distributed 

equitably (Tolbert et al. 2019). When equity isn’t integrated into conservation programs, 

gender inequities and gender-based violence can increase, as was observed following tiger 

re-introduction in India in a complex series of gendered relationships and hidden costs in 

tiger conservation (Doubleday 2020). 

Support Reforestation and Community Forest Management 

Forests can contribute to both climate mitigation and adaptation (Pandey, Cockfield, and 

Maraseni 2016). Community forestry practices may also contribute to increases in local 

adaptive capacity because forests are often a key part of rural resilience (Pandey, Cockfield, 

and Maraseni 2016).  

In a study of 105 community forests in Nepal, the REDD+ program increased carbon stocks 

in most plots and contributed to improvements in adaptation measures and livelihoods, 

including improved social capital, coping, community support, and income (Pandey, 

Cockfield, and Maraseni 2016). It was also believed to contribute to better regulated local 

microclimates and increased food security (Pandey, Cockfield, and Maraseni 2016).  

However, relationships between the behaviors and practices of those living in and near 

forests can be complex. A study in Malawi found that while farmers had strongly negative 

attitudes towards deforestation and faced challenges to cutting down trees, they remained 

heavily reliant on forest resources, suggesting that forest protection efforts should be 

paired with poverty mitigation and livelihood diversification projects (Meijer et al. 2016a). In 

another study of forestry attitudes in Malawi, while attitudes towards planting trees were 

not associated with attitudes towards deforestation, having planted trees in the past five 

years was associated with more negative attitudes towards deforestation (Meijer et al. 

2016b). This suggests that fostering pro-forest behaviors might be more powerful than 

simply changing attitudes alone.  
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Practitioners and advocacy groups have warned against false “nature-based” solutions, 

instead calling for advancing Indigenous and local leadership to sustainably protect and 

manage healthy ecosystems (APWLD et al. 2022). For example, while carbon sequestration 

in soil represents an interesting possibility for climate mitigation, implementing this 

approach also faces major social, economic, political, and scientific barriers (Amundson and 

Biardeau 2018). In forestry programs, though reforestation can be structured to incentivize 

planting approaches that produce higher carbon stock, these approaches likely do not have 

the same livelihood and adaptive capacity benefits for communities as reforestation 

programs oriented towards generating more diverse secondary forests (Pandey, Cockfield, 

and Maraseni 2016). Instead, researchers recommend planting and maintaining multiple 

species in forest spaces, planting multipurpose species in barren or unproductive areas, 

and using policy to incentivize diverse forestry rather than forestry oriented towards 

maximizing carbon (Pandey, Cockfield, and Maraseni 2016). Practitioners should be 

skeptical of nature-based solutions which achieve climate mitigation at the expense of 

biodiversity, implement land transformations without or against Indigenous and local 

voices, and claim social transformation without active engagement in shifting existing 

social norms, practices, and inequities.  

Overall, forest management programs are most effectively carried out when they take an 

interdisciplinary approach that integrates forestry, social science, economic, and behavioral 

science research with Indigenous knowledge, local land management needs, and local 

coalition-building among stakeholders (Keenan 2015). When programs use a top-down 

approach, they may fail to consider the sociopolitical contexts of communities, may 

produce and reproduce marginalization, and ultimately may result in programs with 

unequally distributed benefits (Ashraf 2022). 

Case Study: Forest conservation and sexual and reproductive health and 
rights 
Case Study 1. Forest conservation and sexual and reproductive health and rights Source: WECF 2019 

COUNTRY ORGANIZATION KEY SECTORS 

Guatemala FUNDAECO Forestry, sexual and 

reproductive health and 

rights 

Description FUNDAECO breaks traditional cultural barriers to ensure the sexual 

and reproductive health rights of adolescent girls in more than 100 

Mayan and Q’echqi communities of Guatemala, as a fundament for 

their involvement in forest conservation. 22 health clinics, 

established in Protected Areas of Izabal, have provided regular care 
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and counseling to 50,000 patients (2/3 women), significantly 

reducing teenage pregnancies, and strengthening women’s 

leadership. Support provided in maternal and infant feeding and 

hygiene are linked to environmental protection activities, i.e., good 

eating habits using natural resources, or sustainable waste 

management. Strategies were also implemented to prevent forced 

migration. A scholarship and youth leadership programs 

contributes to end discrimination of women with formal and 

informal education. 

FUNDAECO integrated SRHR in its approach to sustainable 

community development and conservation efforts of the Caribbean 

Guatemala Protected Areas. Trainings in managing and processing 

non-timber forest products are offered within a program supporting 

more than 500 families of indigenous communities for the creation 

of 4,000 hectares of agroforestry systems. It includes planting 

rubber and fruit trees, black pepper, shade trees, and creating live 

wind barriers to increase the forest cover in agricultural livestock 

systems, regenerating the forest’s biodiversity. 

Gender strategy/ 

impact 

The 22 clinics have become a vehicle for women’s empowerment 

and mobilized the communities around family planning issues, 

violence against women, and sexually transmitted diseases. 10 

communitarian first aid kits were developed. FUNDAECO worked 

with the Movement for Equity in Guatemala Association (AME) to 

develop training processes about human rights, SRHR, and gender 

based violence. Scholarship support for 48 teenage girls enabled 15 

of them to graduate and access new study opportunities. Women’s 

groups initiated new income generating activities contributing to 

improved livelihoods and enhanced status in their communities. 

From a pilot started in 2014 with 3 clinics, the project expanded to a 

network of 22 community-based clinics and 3 mobile ones. The 

success for up-scaling lies in the ability to integrate health care 

services, human rights, and SRHR education into environmental 

protection activities and policies, taking into account cultural 

relevance for the Mayan groups – Q’eqchi, Mam, Chuk, Q’anjobal 

people. The scholarship program in particular has progressively 

become a multiplier among communities, with empowered young 

girls actively promoting new models of development. 

Source: Baaki et al. 2019 
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Learn More: Gender, Land Management, and Forest Protection 
 THEME LEARNING RESOURCE LINK 

 

Integrating 

gender into 

conservation 

For an introduction to the importance of 

integrating gender into conservation and 

climate change policy, see the editorial from 

Nature Climate Change (“Gender in 

Conservation and Climate Policy” 2019) 

https://www.nature.com/a

rticles/s41558-019-0448-

2#article-info  

 

For more on integrating gender into 

conservation, see the Conservation 

International’s Guidelines for Integrating 

Gender and Social Equity into Conservation 

Programming (Conservation International 

2019) 

 

 

 

See also Conservation Internationals’ 

Lessons learned: Gender + natural 

resources (Conservation International 2015) 

https://www.conservation.

org/docs/default-

source/publication-

pdfs/integrating-gender-

and-social-equity-into-

conservation-

programming-

2019.pdf?sfvrsn=6b8e5c3

3_2 

 

https://www.conservation.

org/docs/default-

source/publication-

pdfs/ci-gender-field-

demonstration-

projects.pdf?sfvrsn=d1a2e

5e_3 

For more on the benefits and costs of 

integrating gender into conservation from 

the perspective of conservation 

practitioners, see Unpacking the Perceived 

Benefits and Costs of Integrating Gender 

into Conservation Projects: Voices of 

Conservation Field Practitioners 

(Westerman 2021) 

https://cicloud.s3.amazon

aws.com/docs/default-

source/s3-

library/publication-

pdfs/unpacking-the-

perceived-benefits-and-

costs-of-integrating-

gender-into-conservation-

projects-voices-of-

conservation-field-

practitioners.pdf?sfvrsn=a

fd7bde_2 

For challenges and strategies on integrating 

gender into ecosystem restoration, see 

Gender and ecological restoration: time to 

connect the dots (Broeckhoven and Cliquet 

2015) 

https://onlinelibrary.wiley.

com/doi/full/10.1111/rec.

12270  

 

For an examination of what gender-

equitable approaches to resource 

management mean in practice, see The 

Nature Conservancy and WorldFish’s 

Engaging women and men in community-

based resource management processes in 

Solomon Islands (Schwarz et al. 2014) 

https://digitalarchive.worl

dfishcenter.org/bitstream/

handle/20.500.12348/223/

3791_AAS-2014-

33.pdf?sequence=1&isAllo

wed=y 

https://www.nature.com/articles/s41558-019-0448-2#article-info
https://www.nature.com/articles/s41558-019-0448-2#article-info
https://www.nature.com/articles/s41558-019-0448-2#article-info
https://www.conservation.org/docs/default-source/publication-pdfs/integrating-gender-and-social-equity-into-conservation-programming-2019.pdf?sfvrsn=6b8e5c33_2
https://www.conservation.org/docs/default-source/publication-pdfs/integrating-gender-and-social-equity-into-conservation-programming-2019.pdf?sfvrsn=6b8e5c33_2
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https://www.conservation.org/docs/default-source/publication-pdfs/integrating-gender-and-social-equity-into-conservation-programming-2019.pdf?sfvrsn=6b8e5c33_2
https://www.conservation.org/docs/default-source/publication-pdfs/integrating-gender-and-social-equity-into-conservation-programming-2019.pdf?sfvrsn=6b8e5c33_2
https://www.conservation.org/docs/default-source/publication-pdfs/integrating-gender-and-social-equity-into-conservation-programming-2019.pdf?sfvrsn=6b8e5c33_2
https://www.conservation.org/docs/default-source/publication-pdfs/integrating-gender-and-social-equity-into-conservation-programming-2019.pdf?sfvrsn=6b8e5c33_2
https://www.conservation.org/docs/default-source/publication-pdfs/integrating-gender-and-social-equity-into-conservation-programming-2019.pdf?sfvrsn=6b8e5c33_2
https://www.conservation.org/docs/default-source/publication-pdfs/ci-gender-field-demonstration-projects.pdf?sfvrsn=d1a2e5e_3
https://www.conservation.org/docs/default-source/publication-pdfs/ci-gender-field-demonstration-projects.pdf?sfvrsn=d1a2e5e_3
https://www.conservation.org/docs/default-source/publication-pdfs/ci-gender-field-demonstration-projects.pdf?sfvrsn=d1a2e5e_3
https://www.conservation.org/docs/default-source/publication-pdfs/ci-gender-field-demonstration-projects.pdf?sfvrsn=d1a2e5e_3
https://www.conservation.org/docs/default-source/publication-pdfs/ci-gender-field-demonstration-projects.pdf?sfvrsn=d1a2e5e_3
https://www.conservation.org/docs/default-source/publication-pdfs/ci-gender-field-demonstration-projects.pdf?sfvrsn=d1a2e5e_3
https://www.conservation.org/docs/default-source/publication-pdfs/ci-gender-field-demonstration-projects.pdf?sfvrsn=d1a2e5e_3
https://cicloud.s3.amazonaws.com/docs/default-source/s3-library/publication-pdfs/unpacking-the-perceived-benefits-and-costs-of-integrating-gender-into-conservation-projects-voices-of-conservation-field-practitioners.pdf?sfvrsn=afd7bde_2
https://cicloud.s3.amazonaws.com/docs/default-source/s3-library/publication-pdfs/unpacking-the-perceived-benefits-and-costs-of-integrating-gender-into-conservation-projects-voices-of-conservation-field-practitioners.pdf?sfvrsn=afd7bde_2
https://cicloud.s3.amazonaws.com/docs/default-source/s3-library/publication-pdfs/unpacking-the-perceived-benefits-and-costs-of-integrating-gender-into-conservation-projects-voices-of-conservation-field-practitioners.pdf?sfvrsn=afd7bde_2
https://cicloud.s3.amazonaws.com/docs/default-source/s3-library/publication-pdfs/unpacking-the-perceived-benefits-and-costs-of-integrating-gender-into-conservation-projects-voices-of-conservation-field-practitioners.pdf?sfvrsn=afd7bde_2
https://cicloud.s3.amazonaws.com/docs/default-source/s3-library/publication-pdfs/unpacking-the-perceived-benefits-and-costs-of-integrating-gender-into-conservation-projects-voices-of-conservation-field-practitioners.pdf?sfvrsn=afd7bde_2
https://cicloud.s3.amazonaws.com/docs/default-source/s3-library/publication-pdfs/unpacking-the-perceived-benefits-and-costs-of-integrating-gender-into-conservation-projects-voices-of-conservation-field-practitioners.pdf?sfvrsn=afd7bde_2
https://cicloud.s3.amazonaws.com/docs/default-source/s3-library/publication-pdfs/unpacking-the-perceived-benefits-and-costs-of-integrating-gender-into-conservation-projects-voices-of-conservation-field-practitioners.pdf?sfvrsn=afd7bde_2
https://cicloud.s3.amazonaws.com/docs/default-source/s3-library/publication-pdfs/unpacking-the-perceived-benefits-and-costs-of-integrating-gender-into-conservation-projects-voices-of-conservation-field-practitioners.pdf?sfvrsn=afd7bde_2
https://cicloud.s3.amazonaws.com/docs/default-source/s3-library/publication-pdfs/unpacking-the-perceived-benefits-and-costs-of-integrating-gender-into-conservation-projects-voices-of-conservation-field-practitioners.pdf?sfvrsn=afd7bde_2
https://cicloud.s3.amazonaws.com/docs/default-source/s3-library/publication-pdfs/unpacking-the-perceived-benefits-and-costs-of-integrating-gender-into-conservation-projects-voices-of-conservation-field-practitioners.pdf?sfvrsn=afd7bde_2
https://cicloud.s3.amazonaws.com/docs/default-source/s3-library/publication-pdfs/unpacking-the-perceived-benefits-and-costs-of-integrating-gender-into-conservation-projects-voices-of-conservation-field-practitioners.pdf?sfvrsn=afd7bde_2
https://cicloud.s3.amazonaws.com/docs/default-source/s3-library/publication-pdfs/unpacking-the-perceived-benefits-and-costs-of-integrating-gender-into-conservation-projects-voices-of-conservation-field-practitioners.pdf?sfvrsn=afd7bde_2
https://onlinelibrary.wiley.com/doi/full/10.1111/rec.12270
https://onlinelibrary.wiley.com/doi/full/10.1111/rec.12270
https://onlinelibrary.wiley.com/doi/full/10.1111/rec.12270
https://digitalarchive.worldfishcenter.org/bitstream/handle/20.500.12348/223/3791_AAS-2014-33.pdf?sequence=1&isAllowed=y
https://digitalarchive.worldfishcenter.org/bitstream/handle/20.500.12348/223/3791_AAS-2014-33.pdf?sequence=1&isAllowed=y
https://digitalarchive.worldfishcenter.org/bitstream/handle/20.500.12348/223/3791_AAS-2014-33.pdf?sequence=1&isAllowed=y
https://digitalarchive.worldfishcenter.org/bitstream/handle/20.500.12348/223/3791_AAS-2014-33.pdf?sequence=1&isAllowed=y
https://digitalarchive.worldfishcenter.org/bitstream/handle/20.500.12348/223/3791_AAS-2014-33.pdf?sequence=1&isAllowed=y
https://digitalarchive.worldfishcenter.org/bitstream/handle/20.500.12348/223/3791_AAS-2014-33.pdf?sequence=1&isAllowed=y
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 THEME LEARNING RESOURCE LINK 

 

Gender, conflict, 

and 

conservation 

For more on responding to gender-based 

violence in conservation, see Conservation 

International’s Gender-Based Violence: 

Recognizing and Responding to Gender-

Based Violence (GBV) in Community 

Conservation, (Conservation International 

2020) 

https://www.conservation.

org/docs/default-

source/publication-

pdfs/guidelines_gender-

based-

violence.pdf?sfvrsn=236c2

593_2 

For best practices for conservation work in 

conflict-affected areas, see Men and 

Women as Conservation Partners in Conflict 

Settings (Ajroud, Westerman, and Edmond 

2015) 

https://doi.org/10.1080/10

402659.2015.1037622 

 

Participatory 

natural resource 

management 

For a review of best practices for 

participatory approaches to sustainable 

resource management and livelihoods, see 

the Tools for supporting sustainable natural 

resource management and livelihoods 

special issues of Participatory Learning and 

Action (Ashley, Kenton, and Milligan 2013) 

https://pubs.iied.org/1462

0iied 

 

Strategies and 

limitations in 

the forestry 

sector 

For more on adaptation and mitigation 

options in the forestry sector across scales, 

see Climate change impacts and adaptation 

in forest management: a review (Keenan 

2015) 

https://doi.org/10.1007/s1

3595-014-0446-5 

For a review of challenges and limitations of 

mass tree planting, see IIED’s analysis of the 

Ten Billion Tree Tsunami program in 

Pakistan (Ashraf 2022) 

https://pubs.iied.org/sites

/default/files/pdfs/2022-

06/IIED20996.pdf 

  

https://www.conservation.org/docs/default-source/publication-pdfs/guidelines_gender-based-violence.pdf?sfvrsn=236c2593_2
https://www.conservation.org/docs/default-source/publication-pdfs/guidelines_gender-based-violence.pdf?sfvrsn=236c2593_2
https://www.conservation.org/docs/default-source/publication-pdfs/guidelines_gender-based-violence.pdf?sfvrsn=236c2593_2
https://www.conservation.org/docs/default-source/publication-pdfs/guidelines_gender-based-violence.pdf?sfvrsn=236c2593_2
https://www.conservation.org/docs/default-source/publication-pdfs/guidelines_gender-based-violence.pdf?sfvrsn=236c2593_2
https://www.conservation.org/docs/default-source/publication-pdfs/guidelines_gender-based-violence.pdf?sfvrsn=236c2593_2
https://www.conservation.org/docs/default-source/publication-pdfs/guidelines_gender-based-violence.pdf?sfvrsn=236c2593_2
https://doi.org/10.1080/10402659.2015.1037622
https://doi.org/10.1080/10402659.2015.1037622
https://pubs.iied.org/14620iied
https://pubs.iied.org/14620iied
https://doi.org/10.1007/s13595-014-0446-5
https://doi.org/10.1007/s13595-014-0446-5
https://pubs.iied.org/sites/default/files/pdfs/2022-06/IIED20996.pdf
https://pubs.iied.org/sites/default/files/pdfs/2022-06/IIED20996.pdf
https://pubs.iied.org/sites/default/files/pdfs/2022-06/IIED20996.pdf
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Oceans and Coastal Ecosystems 
While climate mitigation actions often focus on land-based practices, a range of ocean-

oriented mitigation actions are also effective and available options: ocean-based renewable 

energy, improved ocean transport, restoration and protection of ocean ecosystems, 

improved fisheries practices, and seabed carbon storage (Hoegh-Guldberg et al. 2019). 

It is important to note that while research on gender in different ocean mitigation options 

is relatively limited, that does not mean that they are important solutions that could benefit 

from greater research or gender integration. Rather, this gap represents an opportunity for 

strengthening knowledge sharing in this space. When considering these options, it’s 

important to note that while geoengineering climate mitigation options such as ocean iron 

seeding have been proposed, others have warned that techniques such as these can 

reproduce existing harmful gendered norms, are founded on inequitable scientific 

practices, and may have significant negative consequences for ecosystems and the social 

groups reliant upon them (Sikka 2018).  

Restore and Protect Coastal Ecosystems 
Restoration of coastal ecosystems is important for climate mitigation because of their role 

as carbon sinks, and coastal restoration can also generate health benefits by mitigating 

exposures to flooding and heat (Mailloux et al. 2021; Díaz et al. 2019). Integrating gender 

into this coastal restoration work improves its effectiveness (Hoegh-Guldberg et al. 2019). 

This is because gender shapes which coastal resources people value and use (de la Torre-

Castro et al. 2017):   

Figure 12. How gender shapes use of coastal resources Source: de la Torre-Castro et al. 2017. No changes were 

made. A copy of the license is available here: https://creativecommons.org/licenses/by-nc-nd/4.0/  

 

https://creativecommons.org/licenses/by-nc-nd/4.0/
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When women are not included in design of coastal restoration programs, resources can be 

directed away from the resources they use. For example, in Tanzania, greater resources 

were directed towards aspects of coastal natural resource management that were less 

women-dominated, like coral reefs and deep see regions (de la Torre-Castro 2019). Fewer 

resources were dedicated to more equitable or women-dominated spaces, like seagrass 

meadows or mangrove forests (de la Torre-Castro 2019). Despite the importance of 

seagrass ecosystems both socially and ecologically, and the rapid global decline in seagrass 

habitats, seagrass restoration initiatives have received limited carbon financing support 

(Hejnowicz et al. 2015).  

Addressing gender inequities in the fishing industry is also important for ensuring that 

both women and men are able to engage in protected area management and climate-

responsive fishing practices. Similar gendered effects have been found in marine protected 

areas in the Philippines (Kleiber, Harris, and Vincent 2018). Even though both men and 

women fish, these areas are seen as a tool for men’s fishing, rather than women’s fishing 

(Kleiber, Harris, and Vincent 2018). Consequently, women were less likely to describe 

benefits from the protected are than men and less likely to participate in its management 

(Kleiber, Harris, and Vincent 2018). When asked why they did not attend management 

meetings, no man referenced their gender as a reason for not participating – but women 

did (Kleiber, Harris, and Vincent 2018). In other work on fisheries management in Uganda, 

men dominated the fishing industry and had a greater advantage in adapting to climate-

associated fishing declines due to greater experience with fishing, fish species, fishing 

techniques, as well as greater income, despite women working longer hours, resting less, 

and using more income streams (Musinguzi et al. 2018).  

It's important to consider gender and community voices when deciding how and where to 

set boundaries for protected areas. In Cambodia, the boundaries of a wetland protected 

area affected women differently than men, excluding women from fishing areas because of 

distance to travel to them, fear of violence along the way, and perceived vulnerability of 

women (Perry and Gillespie 2019). Because of the protected area, women must travel 

further to fish, fish with others, or resist common narratives of women as vulnerable and 

instead assert themselves as “strong” women (Perry and Gillespie 2019). In other regions, 

such as the South Pacific, this resistance can emerge in the form of breaking local marine 

management rules in response to limited engagement in management, mistrust of male 

leaders due to perceived mismanagement of funds, and constraints to women’s fishing 

(Rohe, Schlüter, and Ferse 2018).  



79 
 

Case Study: Regional fisheries livelihoods program for South and 
Southeast Asia 
Case Study 2. Regional fisheries livelihoods program for South and Southeast Asia (RFLP) Source: Chauhan 2021 

COUNTRY ORGANIZATION KEY SECTORS 

South and 

Southeast Asia 

Food and Agriculture Organization of 

the United Nations (FAO) 

Fisheries 

Description  The RFLP was a four year project (2009-2013) for strengthening 

capacity among participating small-scale fishing communities and 

their supporting institutions in Cambodia, Indonesia, the 

Philippines, Sri Lanka, Timor-Leste, and Vietnam. It seeks to improve 

the livelihoods of fishers and their families while fostering more 

sustainable fisheries resources management practices. The project 

had six key areas of focus: 

• Co-management mechanisms for sustainable utilization of 

fishery resources 

• Improved safety at sea and reduced vulnerabilities for small-

scale fisher communities 

• Improved quality of fishery products and market chains 

• Strengthened or diversified income opportunities for fisher 

families 

• Better access to microfinance services 

• Increased sharing of knowledge 

Gender 

strategy/ impact 

The project especially focused on undertaking a gender analysis to 

understand the gender roles in fishing communities. This was used 

to provide gender trainings for men and women in fishing 

communities. The trainings were an opportunity for meso-level 

actors to be aware of “gender perceptions” and “gender stereotypes 

in the fisheries sector.” RFLP also focused efforts on increasing the 

participation of women in decision-making, including their 

participation in co-management mechanisms, taking various roles in 

fisheries management interventions. In the Philippines, RFLP 

integrated gender into Coastal Resource and Fisheries Management 

Plans (CRFM) of the Local Government Units (LGUs). As a result, 

women will be acting as fish wardens and fishery law enforcers. 

RFLP is also working with the communities to set a women’s 

managed area. In Sri Lanka, the inclusion of women representatives 

in co-management coordination committees was made compulsory, 
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as well as the inclusion of minimum two women directors in the 

Fish Finance Network Association. In Timor-Leste, women were 

involved as signatories of the first ever documented Tara Bandu, a 

traditional coastal resources management practice. Local 

authorities and communities were informed of the need to involve 

women in resource management and agreed to an RFLP request to 

include women as signatories of the Tara Bandu document. Women 

now have a role in the formalization of the traditional and 

community-based resources management system, albeit a mainly 

symbolic one, a role they did not have before the RFLP intervention. 

As signatories, they will now participate in all decision-making 

meetings. In Vietnam, the RFLP supported 16 Fisheries Associations 

(FAs) between the provinces of Quang Nam, Quang Tri, and Thua 

Thien Hue. The FAs are community-based organizations mainly for 

male fishers – of the 1,335 members, only 36 are women. In 

Vietnam, it is normal that men represent their household in most 

registrations. The local authorities’ argument is that even if women’s 

names do not appear in FA, they are considered FA members. RFLP 

worked through this to increase women’s FA membership and 

encourage their active participation through an incentive scheme 

that includes: i) providing assistance for livelihood model 

implementation to women that are FA members only and ii) 

specifying that the membership fee is by household, instead of 

individual. This means that if both husband and wife are members, 

they will only need to pay one fee. 

Source: Chauhan 2021, citing FAO 2012. 

Source Disclaimer: This is an adaptation of an original work by ARROW and UN Women. 

Views and opinions expressed in the adaptation are the sole responsibility of the author 

or authors of the adaptation and are not endorsed by ARROW and UN Women. 
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Learn More: Oceans and Coastal Ecosystems 
 THEME LEARNING RESOURCE LINK 

 

Gender inclusive 

fisheries and 

coastal 

management 

Inclusive Management Through Gender 

Consideration in Small-Scale Fisheries: The 

Why and the How (de la Torre-Castro 2019) 

https://www.frontiersin.or

g/articles/10.3389/fmars.2

019.00156/full#B21 

Gender analysis for better coastal 

management – Increasing our 

understanding of social-ecological 

seascapes (de la Torre-Castro et al. 2017) 

https://www.sciencedirect

.com/science/article/pii/S0

308597X16308259  

 

 

Ocean 

mitigation 

strategies in 

Kenyan climate 

policies 

Blue Carbon Solutions in Kenya’s Climate 

Actions  (Langat et al. 2021) 

https://idl-bnc-

idrc.dspacedirect.org/bitst

ream/handle/10625/6062

6/e49afb05-5e74-4410-

9582-

6d6949abe51e.pdf?seque

nce=1  

 

 

Mangrove 

ecosystems 

For more on taking action on mangrove-

related initiatives, see the Mangrove 

Alliance’s Knowledge Hub 

https://www.mangrovealli

ance.org/our-knowledge-

hub/ 

 

 

Energy  
Moving away from energy sources that are drivers of climate change and towards 

alternative and renewable forms of energy is often a core climate mitigation strategy. 

These projects sometimes claim benefits for education, livelihoods, and health (Kumar 

2018). However, these pathways are not straightforward: they are mediated by 

sociocultural processes that can cause the benefits of energy access to be distributed 

unequally across communities (Kumar 2018). The rollout of these new energy systems can 

bring both benefits, such as poverty alleviation, and challenges, such as land loss or 

unequal distribution of benefits (Johnson et al. 2020). 

A gender-responsive approach is critical at all steps of the design and decision-making 

process in order to ensure that energy transitions benefits all members of households and 

communities (Nelson and Kuriakose 2017). This is because moving towards low-carbon 

energy systems does not inherently produce or improve gender equity, and if energy 

programs are not explicitly designed to address the structures and systems that produce 

energy inequities, then “green” energy systems will likely replicate these same existing 

inequities (Johnson et al. 2020). Thus, work around energy transitions should be paired 

with longer-term societal shifts around promoting feminist energy jurisprudence and 

increasing the representation of women and girls in STEM fields to maximize its impact (S. 

E. Ryan 2014). 

https://www.frontiersin.org/articles/10.3389/fmars.2019.00156/full#B21
https://www.frontiersin.org/articles/10.3389/fmars.2019.00156/full#B21
https://www.frontiersin.org/articles/10.3389/fmars.2019.00156/full#B21
https://www.sciencedirect.com/science/article/pii/S0308597X16308259
https://www.sciencedirect.com/science/article/pii/S0308597X16308259
https://www.sciencedirect.com/science/article/pii/S0308597X16308259
https://idl-bnc-idrc.dspacedirect.org/bitstream/handle/10625/60626/e49afb05-5e74-4410-9582-6d6949abe51e.pdf?sequence=1
https://idl-bnc-idrc.dspacedirect.org/bitstream/handle/10625/60626/e49afb05-5e74-4410-9582-6d6949abe51e.pdf?sequence=1
https://idl-bnc-idrc.dspacedirect.org/bitstream/handle/10625/60626/e49afb05-5e74-4410-9582-6d6949abe51e.pdf?sequence=1
https://idl-bnc-idrc.dspacedirect.org/bitstream/handle/10625/60626/e49afb05-5e74-4410-9582-6d6949abe51e.pdf?sequence=1
https://idl-bnc-idrc.dspacedirect.org/bitstream/handle/10625/60626/e49afb05-5e74-4410-9582-6d6949abe51e.pdf?sequence=1
https://idl-bnc-idrc.dspacedirect.org/bitstream/handle/10625/60626/e49afb05-5e74-4410-9582-6d6949abe51e.pdf?sequence=1
https://idl-bnc-idrc.dspacedirect.org/bitstream/handle/10625/60626/e49afb05-5e74-4410-9582-6d6949abe51e.pdf?sequence=1
https://www.mangrovealliance.org/our-knowledge-hub/
https://www.mangrovealliance.org/our-knowledge-hub/
https://www.mangrovealliance.org/our-knowledge-hub/
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In reviewing literature on energy transitions and gender, researchers found that: 1) energy 

projects with negative outcomes often fail to engage the community, 2) few energy 

transition initiatives consider how gender might shape outcomes, 3) energy programs may 

not address barriers to access, and 4) “job increase” may not be an adequate indicator if 

this increased employment is short-term (Johnson et al. 2020). Energy research is further 

hampered by a tendency towards “gender blindness” and work that fails to capture the 

nuances of how novel energy initiatives are operationalized in everyday life (Pueyo and 

Maestre 2019). In India, for example, programs that focused on electric lights benefitted 

men more heavily than women, whereas energy access through micro-grids has the 

potential to have broader improved social outcomes, particularly for girls, women, and 

those of lower socioeconomic status (Kumar 2018). 

Because of the way that gendered inequities in energy technology, access, and 

participation intersect, it is often more effective to conceptualize energy cross-sectorally, 

rather than focusing on specific siloed aspects of energy (e.g. democracy, technology, 

development, etc.) (Cannon and Chu 2021). Similarly, thinking about how energy interacts 

with other critical facets of human life – such as the food-energy-water nexus – can reveal 

opportunities, interdependencies, and emergent needs (Meir, Opfer, and Hernandez 2022).  

Expand renewable energy access 
Mitigation approaches like renewable energy may be more aligned with feminist and 

gender-inclusive values than other technological mitigation approaches like geoengineering 

(Sikka 2018). Renewable energy sources can also serve an adaptation function. For 

example, solar power not only reduces carbon emissions but also is also less vulnerable to 

storms and temperature surges than traditional power grids (Ripple et al. 2022). Indeed, 

energy access plays a critical role in managing climate-related disaster vulnerabilities (V. 

Sharma 2019). Bringing together a stronger renewable policy infrastructure, increased 

capacity building and mentoring for women in the renewable energy space, and 

strengthening financing mechanisms can facilitate the expansion of renewable energy 

initiatives in a gender-responsive way (Mohanty and Wallgren 2022). For example, solar 

power has been used to provide both energy and income for rural women in South Asia 

(Patel et al. 2020).  

Reduce energy use in high-income contexts 
Decreasing energy consumption is another important mitigation approach. However, this 

approach also raises important questions about justice and responsibility, and who is being 

asked to bear the burden of climate mitigation. A study in Bangladesh and Dhaka found 

that people were not optimistic about the efficacy of personal climate mitigation 

approaches, such as reducing energy consumption in the home or decreasing gasoline 

usage, although overall those who believed climate change put their lives at risk also had 

higher incomes, higher education, and were more likely to adopt climate mitigation actions 
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(Alvi, Nawaz, and Khayyam 2020). At present, inequities in residential energy access are 

likely to persist into the coming decades even amid economic growth (Poblete-Cazenave et 

al. 2021). However, modeled scenarios where climate mitigation targets are achieved 

demonstrate that this can be accomplished through reducing energy consumption in high-

income contexts, without further curtailing energy access in regions that are already facing 

energy access challenges (Poblete-Cazenave et al. 2021). At a policymaking level, efforts to 

shift energy consumption can be integrated with other climate issues, such as air quality 

through integrated assessments (Klausbruckner et al. 2018). 

Use improved cooking technologies 

Because of the importance of food preparation in household energy consumption, 

cookstoves are often discussed alongside other forms of energy access. Traditional modes 

of cooking, which rely on solid biofuels such as wood, have significant effects not only on 

indoor air pollution but also on global greenhouse gases and surface temperature (Lacey et 

al. 2017; Gitau et al. 2019; Bensch, Jeuland, and Peters 2021). Transitioning to improved 

cookstoves is believed to reduce greenhouse gas emissions, improve forest conservation, 

reduce biodiversity loss, reduce fuel usage, and avert negative health outcomes caused by 

exposure to air pollution and risks of cooking on an open fire (Dissanayake et al. 2018; A. D. 

Beyene et al. 2015; Ochieng et al. 2021; Gitau et al. 2019; Bensch, Jeuland, and Peters 2021). 

The phase-out of solid fuel cooking in countries where over 5% of the population uses solid 

fuels could produce a cooling of the average global surface temperature of 77 mK and 

avert approximately 10.5 million premature deaths by 2050 (Lacey et al. 2017). Other 

research suggests that improved cookstoves can save approximately 634 kilograms of 

fuelwood annually (A. Beyene et al. 2015). Adoption of cleaner cookstoves is likely to 

reduce indoor air pollution exposures, improve respiratory and cardiovascular health 

outcomes, and reduce the labor burden on women and girls who typically do the work of 

gathering fuel such as wood for traditional cooking approaches (Mailloux et al. 2021; 

Anenberg et al. 2013; van Gemert et al. 2019). In a study in Nepal, changing to clean 

cookstoves is believed to have contributed in part to increased carbon stocks in local 

forests (Pandey, Cockfield, and Maraseni 2016). 

In many communities, women and girls traditionally bear the responsibility for gathering 

fuelwood and cooking (Sesan et al. 2019). While improved cookstove programs are typically 

oriented around environmental and health benefits, they can also be an important tool for 

saving time and reducing labor, particularly for women. Improved cookstoves are 

estimated to save approximately 34 minutes per day largely through reduced burden of 

fuel collection, and both women and men save time with the use of this technology 

(Krishnapriya et al. 2021). Another study from Kenya found that time collecting fuel was 

reduced from 12 hours per week to 5 hours per week, even though only approximately 

30% of cooking was carried out on the new stove (Jagoe et al. 2020). However, more 
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research is still needed around how improved cookstoves might affect women’s time 

allocation or wellbeing (Alem 2021). 

Because of their traditional responsibility for gathering fuelwood and cooking, women 

therefore are often assumed to have greater social capital around household energy usage 

(Sesan et al. 2019). Consequently, programming for adoption of improved cooking 

technology often focuses on women, rather than men, who often make household financial 

decisions, or children, who often use cooking technology currently or will use it in the 

future (Lindgren 2020). Though engaging women in improved cookstove enterprises has 

been promoted as a way to increase women’s empowerment, this relationship is not 

inevitable (Sesan et al. 2019). A study of improved cookstove adoption in Kenya found that 

while women were highly motivated to acquire improved cookstoves, men had low 

motivation – and men also had the final say on whether households acquired improved 

technology (Ochieng et al. 2021). Integrating men is thus an important element of ensuring 

cookstove programs succeed (Ochieng et al. 2021). For example, studies have reported that 

men were unwilling to cut a hole in the wall to install the new stove, to build new a outdoor 

kitchen for the stove, to climb on the roof to clean the new chimney, or to have other men 

in their home to install the stove (Ochieng et al. 2021; Person et al. 2012; Sesan 2012; 

Catalán-Vázquez et al. 2018). However, research from Sudan suggests that focusing 

exclusively on men can be just as ineffective as focusing exclusively on women, and that 

integrated approaches attentive to context-specific gender roles and decision-making 

processes are more effective (Muneer and Mohamed 2003). In Mexico, a cookstove 

program generated health benefits, reduced greenhouse gas emissions, time savings, and 

money savings by integrating social networks through a training of trainers model and 

developing networks for cookstove dissemination, food security, and women’s 

empowerment (Berrueta et al. 2017). 

Though poverty is often the primary barrier to adopting clean cookstove technology, 

removing financial barriers to cookstove adoption through providing subsidies, free 

cookstoves, or financing does not necessarily seem to increase the rate of use or long-term 

adoption of the technology (Lindgren 2020; Romieu et al. 2009; Troncoso et al. 2007; Rosa 

et al. 2014). Overall, among options for financial incentivization, provision of free 

technology seems to have the most robust positive effect on adoption of improved 

cookstove technology (A. Beyene et al. 2015). 

There may be a need for additional behavior change strategies that goes beyond simple 

training and information provision in order to improve the uptake of clean cookstoves, 

such as (Lindgren 2020):  

1. Offering incentives to buy stoves 

2. Airing radio announcements about the availability of stoves 

3. Providing labor constructing stove infrastructure such as chimneys and hoods 
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4. Social support from community health workers about selection of fuels 

5. Diversifying available stove options so community members have comparisons 

6. Supporting self-efficacy and empowerment of women to choose a stove 

7. Restrict or regulate certain fuel types 

However, technological interventions like clean cookstoves have their limitations. New 

cookstoves technologies can be inconvenient, culturally inappropriate, or come at a high 

negative cost to individual households (Jeuland and Pattanayak 2012). These limitations can 

mean that households may not transition to sole use of the new cookstove (Rosa et al. 

2014; Thomas et al. 2015; Serrano-Medrano et al. 2018). Improved cookstoves may require 

more tending, require fuel that is more difficult to access, or be less desirable for cooking 

specific traditional dishes (Rosa et al. 2014). Hesitancy around adoption of improved 

cookstove technology may prevent the potential benefits of this technology from being 

fully realized or achieving the reduction in air pollution recommended by the World Health 

Organization (Thomas et al. 2015). In addition, slow recovery from the COVID-19 pandemic 

could threaten the uptake of clean cooking technologies across Sub-Saharan Africa, Asia, 

and Latin America (Pachauri et al. 2021). Paying attention to the most important aspects of 

stove design, such as durability, fuelwood reduction, cooking time reduction, or smoke 

reduction, could ensure that new technologies address the desires of users (Dissanayake et 

al. 2018).  

There are also limitations to cookstoves’ impact on society more broadly. Narratives that 

improved stoves can reduce gender based violence or that benefits measured in a 

laboratory will directly translate into benefits in homes may miss the impact or 

effectiveness of improved cookstove technology in practice (Abdelnour 2015). An 

orientation towards technology can put the burden of complex environmental, health, and 

social problems on those who are already facing disadvantages – and can make far-

reaching claims that shifting to novel cooking technology will directly empower women to 

address issues such as climate change or deforestation (Abdelnour 2015; Abdelnour and 

Saeed 2014). Programs should also take care to avoid the trap of “charismatic carbon” – 

that is, programs that highlight feel-good marketing elements such as “empowering” 

women in the Global South while avoiding critical engagement with issues such as women’s 

agency or gender relations (Lehmann 2019). Indeed, there are serious and significant gaps 

in empirical evidence around how transitions towards new technology practically affect 

women’s lives (Pachauri and Rao 2013). Another key gap in knowledge is that improved 

cookstove research has also focused more heavily on rural households than urban 

households or businesses (Alem 2021). 

Identifying regions or communities for improved cookstove programming is often done by 

examining the rate of traditional cooking techniques as well as the potential for 

environmental and health impact. In Mexico, a county-level spatial model was developed to 
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identify high-priority areas for dissemination of improved cookstoves (Serrano-Medrano et al. 

2018). At a global level, Lacey et al. developed an integrated model of solid fuel use, 

associated health risks (premature death due to exposure to air pollution), and climate 

(contribution to surface temperature change due to use of solid fuel cookstoves). 

Case Study: Women led agroforestry and clean cookstoves 
Case Study 3. Women led agroforestry and clean cookstoves Source: Hottle 2015 

COUNTRY ORGANIZATION KEY SECTORS 

Honduras Promoting Local Innovation 

(PROLINNOVA), the CGIAR Research 

Program on Climate Change and Food 

Security (CCAFS), and the Foundation 

for Participatory Research with 

Honduran Farmers (FIPAH) 

Energy, agriculture, forestry 

Description This project’s objects were organized around farmer-led innovation, 

gender equity, and low-emissions agriculture. The program used a 

highly participatory approach that integrated indigenous knowledge 

of agroforestry systems, and engaged men alongside its efforts to 

forward women-led initiatives. 

In this project, women were involved in constructing improved 

cookstoves, which resulted in a decrease of their firewood 

consumption and faster cooking. In addition, agroforestry coffee 

systems were planted and managed by women, with support from 

men, in order to improve household nutrient diversity, decrease 

flooding risk, and plant trees resistant to the common coffee leaf 

rust fungus. Youth also had greater access to agricultural training.  

Gender 

strategy/ impact 

As a result of this project, women had greater control over land use 

and agricultural decision making and had increased income through 

more enduring income streams. In addition, there was greater 

collaborative experimentation between men and women through 

community agriculture groups.  

Source: Adapted from Hottle 2015 
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Learn More: Energy 
 THEME LEARNING RESOURCE LINK 

 

Integrating 

gender in 

energy projects 

Mainstreaming gender in energy projects: A 

practical handbook (Cecelski and Dutta 

2011) 

https://www.energia.org/publ

ications/mainstreaming-

gender-in-energy-projects-a-

practical-handbook/  

Gender-responsive Renewable Energy 

Programmes (Mohanty and Wallgren 2022) 

https://www.empowerforclim

ate.org/en/resources/g/e/n/g

ender-responsive-renewable-

energy-programmes 

 

Local case 

studies around 

energy 

For more on how energy can shape both 

positive and maladaptive climate practices, 

see Access for adaptation? Reviewing the 

linkages between energy, disasters, and 

development in India (V. Sharma 2019) 

https://www.sciencedirect.co

m/science/article/pii/S221462

9618308521  

 

 

For a review of renewable energy options in 

Nepal and their potential impact on health 

and society, see Role of renewable energy 

technologies in climate change adaptation 

and mitigation: A brief review from Nepal 

(Suman 2021) 

https://doi.org/10.1016/j.rser.

2021.111524 

For infographics on renewable energy 

featuring women leaders from Vietnam, 

Bangladesh, and Cambodia, see EmPower’s 

Renewable Energy: Powering Equality for a 

Green Recovery (EmPower 2022) 

https://www.empowerforclim

ate.org/en/resources/i/n/f/inf

ographics-renewable-energy-

powering-equality-for-a-

green-recovery 

For a case study on Women-centered and 

women-led renewable energy initiatives in 

Bangladesh, see page 50 of Climate change, 

gender equality and human rights in Asia: 

Regional review and promising practices 

(Pross et al. 2020) 

https://asiapacific.unwomen.

org/en/digital-

library/publications/2021/01/

climate-change-gender-

equality-and-human-rights-

in-asia 

 

For an example of an agroforestry and 

clean cookstoves project in Honduras, see 

Women-led agroforestry and clean 

cookstoves in Honduras: (Hottle 2015) 

https://hdl.handle.net/10568/

69448  

 

 

Improved 

cookstoves 

For a review of clean cookstove research, 

see the Mitigating Climate Change through 

Sustainable Technology Adoption: Insights 

from Cookstove Interventions working 

paper from the African Economic Research 

Consortium (Alem 2021) 

http://publication.aercafricali

brary.org/bitstream/handle/1

23456789/2772/Working%20

Paper%20Series%20CC-

006.pdf?sequence=1&isAllow

ed=y 

For an introduction to how Dharma Life 

genderates change with clean cookstoves in 

India through cooking competitions, see 

their brief video. For a report on their 

cooking projects, see The Kaleidoscope of 

Cooking (Santosh Singh 2014) 

https://www.youtube.com/wa

tch?v=-

COJvYAD6xY&ab_channel=Dh

armaLife 
 

https://dharmalife.in/assets/d

ocuments/Kaleidoscope-of-

Cooking-India.pdf 

https://www.energia.org/publications/mainstreaming-gender-in-energy-projects-a-practical-handbook/
https://www.energia.org/publications/mainstreaming-gender-in-energy-projects-a-practical-handbook/
https://www.energia.org/publications/mainstreaming-gender-in-energy-projects-a-practical-handbook/
https://www.energia.org/publications/mainstreaming-gender-in-energy-projects-a-practical-handbook/
https://www.empowerforclimate.org/en/resources/g/e/n/gender-responsive-renewable-energy-programmes
https://www.empowerforclimate.org/en/resources/g/e/n/gender-responsive-renewable-energy-programmes
https://www.empowerforclimate.org/en/resources/g/e/n/gender-responsive-renewable-energy-programmes
https://www.empowerforclimate.org/en/resources/g/e/n/gender-responsive-renewable-energy-programmes
https://www.sciencedirect.com/science/article/pii/S2214629618308521
https://www.sciencedirect.com/science/article/pii/S2214629618308521
https://www.sciencedirect.com/science/article/pii/S2214629618308521
https://doi.org/10.1016/j.rser.2021.111524
https://doi.org/10.1016/j.rser.2021.111524
https://www.empowerforclimate.org/en/resources/i/n/f/infographics-renewable-energy-powering-equality-for-a-green-recovery
https://www.empowerforclimate.org/en/resources/i/n/f/infographics-renewable-energy-powering-equality-for-a-green-recovery
https://www.empowerforclimate.org/en/resources/i/n/f/infographics-renewable-energy-powering-equality-for-a-green-recovery
https://www.empowerforclimate.org/en/resources/i/n/f/infographics-renewable-energy-powering-equality-for-a-green-recovery
https://www.empowerforclimate.org/en/resources/i/n/f/infographics-renewable-energy-powering-equality-for-a-green-recovery
https://asiapacific.unwomen.org/en/digital-library/publications/2021/01/climate-change-gender-equality-and-human-rights-in-asia
https://asiapacific.unwomen.org/en/digital-library/publications/2021/01/climate-change-gender-equality-and-human-rights-in-asia
https://asiapacific.unwomen.org/en/digital-library/publications/2021/01/climate-change-gender-equality-and-human-rights-in-asia
https://asiapacific.unwomen.org/en/digital-library/publications/2021/01/climate-change-gender-equality-and-human-rights-in-asia
https://asiapacific.unwomen.org/en/digital-library/publications/2021/01/climate-change-gender-equality-and-human-rights-in-asia
https://asiapacific.unwomen.org/en/digital-library/publications/2021/01/climate-change-gender-equality-and-human-rights-in-asia
https://hdl.handle.net/10568/69448
https://hdl.handle.net/10568/69448
http://publication.aercafricalibrary.org/bitstream/handle/123456789/2772/Working%20Paper%20Series%20CC-006.pdf?sequence=1&isAllowed=y
http://publication.aercafricalibrary.org/bitstream/handle/123456789/2772/Working%20Paper%20Series%20CC-006.pdf?sequence=1&isAllowed=y
http://publication.aercafricalibrary.org/bitstream/handle/123456789/2772/Working%20Paper%20Series%20CC-006.pdf?sequence=1&isAllowed=y
http://publication.aercafricalibrary.org/bitstream/handle/123456789/2772/Working%20Paper%20Series%20CC-006.pdf?sequence=1&isAllowed=y
http://publication.aercafricalibrary.org/bitstream/handle/123456789/2772/Working%20Paper%20Series%20CC-006.pdf?sequence=1&isAllowed=y
http://publication.aercafricalibrary.org/bitstream/handle/123456789/2772/Working%20Paper%20Series%20CC-006.pdf?sequence=1&isAllowed=y
https://www.youtube.com/watch?v=-COJvYAD6xY&ab_channel=DharmaLife
https://www.youtube.com/watch?v=-COJvYAD6xY&ab_channel=DharmaLife
https://www.youtube.com/watch?v=-COJvYAD6xY&ab_channel=DharmaLife
https://www.youtube.com/watch?v=-COJvYAD6xY&ab_channel=DharmaLife
https://dharmalife.in/assets/documents/Kaleidoscope-of-Cooking-India.pdf
https://dharmalife.in/assets/documents/Kaleidoscope-of-Cooking-India.pdf
https://dharmalife.in/assets/documents/Kaleidoscope-of-Cooking-India.pdf
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Transportation 
Improving transportation infrastructure is also a critical part of climate mitigation and 

adaptation, particularly given the importance of functioning infrastructure in disaster 

response, post-disaster healthcare, and rapid recovery. However, in many low-income 

contexts, climate mitigation is a co-benefit of moving towards more sustainable 

transportation rather than the driving force behind transportation policy shifts, which may 

instead be oriented around mobility and connectivity, health, energy security, or logistics (S. 

Bakker et al. 2019).  

Research also suggests that around the world, men and women engage in transportation 

differently due to gendered divisions in household work. For example, women tend to 

travel shorter distances, stop at multiple destinations within the same trip (e.g., “chain 

trips”), travel more for non-work reasons, travel outside of rush hour, and choose modes of 

travel other than private cars (Ng and Acker 2018; Mahadevia and Advani 2016). Gender 

played a stronger role in mode of transportation than other factors like age or income, with 

researchers attributing women’s preference for public and more flexible modes of 

transport to their more complex travel patterns (Ng and Acker 2018). In some cases, 

however, women’s mode of transportation is forced, and not the result of choice 

(Mahadevia and Advani 2016). Improvements to gender equity may increase the 

transportation sector’s contribution to greenhouse gas emissions as more women become 

employed outside the home and own cars, leading to increased daily travel and car use as 

women’s level of travel approaches that of men (Holz-Rau and Scheiner 2019).  

Household dynamics and structures also influence transportation patterns. In Southeast 

Asian cities, household size was correlated with transportation choice, with larger 

household size associated with traveling by alternative modes of travel such as train, taxi, 

or walking as compared to motorcycle or private vehicle (Ng and Acker 2018). Research 

from the transport sector indicates that women in different countries have more in 

common with each other regarding transportation choices than they do with men in the 

same country, suggesting that lessons learned and approaches could be readily modified 

and validated across contexts (Ng and Acker 2018). In the US, gendered differences in 

travel time to work and travel for household tasks persist for partnered women with 

children, regardless of whether they have breadwinner status in the household (Fan 2017). 

Research in Sweden suggests that transportation arrangements are negotiated within 

households based on both external structures and internal norms and agreements about 

gender roles and responsibilities, with important consequences for women’s use of time 

and ability to access a broader space for daily activities (Gil Solá 2016). In this context, 

gender shaped mobility and mobility shaped gender, as women and men sharing 

households both reinforced and remade social rules and norms in transport negotiations 

(Gil Solá 2016).  
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Invest in transportation infrastructure and other “quick wins” 
After studying transportation in Bangladesh, Ghana, India, Indonesia, Kenya, Nigeria, 

Rwanda, South Africa, and Uganda, researchers compiled over 100 possible measures and 

identified ten “quick wins” for low-carbon transportation to prioritize (K. Bakker 2010): 

1. Phase out of fossil fuel subsidies 

2. Implement sustainable national urban mobility plans 

3. Promote electric two- and three-wheeled vehicles 

4. Limit imports of secondhand trucks that are inefficient and cause pollution  

5. Create low-emissions zones in cities 

6. Adjust pricing on car use 

7. Implement standards and incentives for vehicle fuel economy 

8. Invest in infrastructure for non-motorized transit 

9. Optimize freight and logistics efficiency 

10. Implement quality standards for diesel 

Investing in infrastructure is important because the built environment shapes both 

transportation needs and use of transportation (Holz-Rau and Scheiner 2019). Cycling, for 

example, significantly reduces lifetime CO2 emissions (Brand et al. 2021). However, cycling 

is highly reliant upon built infrastructure and administrators who manage this 

infrastructure may resist the innovations necessary to expand cycling access (Brezina, Leth, 

and Lemmerer 2020). In addition, given that cycling is dominated by men and younger 

people, expanding and diversifying the population of cyclists requires attending to the 

preferences of prospective cyclists in infrastructure design (Aldred et al. 2017). For 

example, women tend to prefer that cycling lanes be separated from motor vehicle traffic 

(Aldred et al. 2017). However, by addressing aspects of safety, resources, and gender 

norms that can limit cycling, these programs can have a range of positive effects, including 

increasing rural girls’ access to education (Uteng and Turner 2019; Muralidharan and 

Prakash 2013). 

Gender mainstreaming in the transportation policy sector could be an important step 

forward in climate mitigation (Kronsell, Smidfelt Rosqvist, and Winslott Hiselius 2016). This 

is particularly important because infrastructure improvements focused on roads or smart 

transportation do not necessarily generate inclusivity or provide benefits for women but 

rather tend to benefit male users of transportation (Uteng and Turner 2019). Based on 

these gendered trends in transportation, researchers recommend policy changes oriented 

towards improved transportation safety, integration of gender analysis into transportation 

policy, and broader consideration of diverse needs when developing public transit 

schedules (Ng and Acker 2018). Attempts to maintain or reduce transportation emissions 

need to take care to avoid reducing or limiting women’s mobility in these policies 

(Mahadevia and Advani 2016).   
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Case study: Cycling to increase secondary school enrollment for girls 
Case Study 4. Cycling to increase secondary school enrollment for girls Source: Uteng and Turner 2019; 

Muralidharan and Prakash 2013 

COUNTRY ORGANIZATION KEY SECTORS 

India Government of Bihar Transportation, Youth, 

Education 

Description This program aimed to reduce gender gaps in secondary school 

enrollment in Bihar, India by providing girls continuing on to 

secondary school with a bicycle. Being exposed to this program 

increased girls' secondary school enrollment by 30% and reduced 

the gender gap in secondary school enrollment by 40%. Benefits 

were largely felt in communities where girls had to travel longer 

distances to schools, suggesting that bicycle provision addressed 

critical time and safety costs of school attendance. The program was 

more cost effective than conditional cash transfer programs in 

increasing girls’ attendance. 

Gender 

strategy/ impact 

In addition to providing a bicycle, this program also addressed 

gender norms that limited female mobility, education, and 

employment and promoted girls’ safety through cycling in groups. 

Source: Adapted from Muraldihan and Prakash 2013 and Uteng and Turner 2019 

 

Learn More: Transportation  
 THEME LEARNING RESOURCE LINK 

 

Gender and 

transportation 

For more on gender, transport, and 

innovation, including how transportation 

affects women’s health and education, see 

Addressing the Linkages between Gender 

and Transport in Low- and Middle-Income 

Countries (Uteng and Turner 2019) 

https://doi.org/10.3390/su

11174555 

 

Assessing 

transportation  

The World Bank’s report Resilient Transport 

in Small Island Developing States offers 

tools for assessing transportation 

programming, infrastructure, and 

operations 

https://documents.worldb

ank.org/en/publication/do

cuments-

reports/documentdetail/0

99840104262222525/p16

41570ed55c3096098670e

0fd1a73eb3a 

  

https://doi.org/10.3390/su11174555
https://doi.org/10.3390/su11174555
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/099840104262222525/p1641570ed55c3096098670e0fd1a73eb3a
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/099840104262222525/p1641570ed55c3096098670e0fd1a73eb3a
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/099840104262222525/p1641570ed55c3096098670e0fd1a73eb3a
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/099840104262222525/p1641570ed55c3096098670e0fd1a73eb3a
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/099840104262222525/p1641570ed55c3096098670e0fd1a73eb3a
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/099840104262222525/p1641570ed55c3096098670e0fd1a73eb3a
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/099840104262222525/p1641570ed55c3096098670e0fd1a73eb3a
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Industry  
Policies like energy efficiency standards, emissions regulations, and other policies around 

carbon and energy use in industry could have an important impact on climate mitigation 

(UNEP 2020). 

Implement worker and environmental protections in factories and 
industry 
The garment industry, for example, is a major contributor to pollution and carbon 

emissions (Niinimäki et al. 2020). As climate-associated environmental change prompts 

migration to urban areas, people often seek work in these factories, where they become 

further exposed to other climate-associated threats such as heat and air pollution (Parsons 

et al. 2022): 

Figure 13. How the global garment industry shapes climate change vulnerability in Cambodia Source: Parsons 

et al. 2022. No changes made. The license is available here: https://creativecommons.org/licenses/by-nc/3.0/  

  

Corporate and governmental movements towards sustainability in industry are occurring 

at the same time as pushes from workers towards labor rights and justice (Parsons et al. 

2022). Labor unions in Bangladesh have contributed greatly to reducing violence, 

improving working conditions, and mitigating health risks for garment workers (Uddin, 

Ullah, and Dipto 2021). However, workers who are already in precarious positions should 

not have to bear the burden and risks of organizing for fair and safe working conditions.  

These effects of industry are strongly gendered. In Bangladesh, for example, garment 

factories tend to prefer to employ women, largely because of existing gender inequities 

and gender roles, but this also results in migrant women having steadier employment than 

migrant men (Evertsen and van der Geest 2020). Female garment workers are highly 

vulnerable to shifting economic conditions; for example, almost half of Bangladesh’s 

https://creativecommons.org/licenses/by-nc/3.0/
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female garment workers lost their jobs following COVID-19 (Jalais 2021). Gender-based 

violence is prevalent within the garment sector and climate change may exacerbate this 

(Anderson Hoffner et al. 2021). However, work in this sector is often less unsafe than other 

forms of acceptable work for women, such as domestic labor (Evertsen and van der Geest 

2020). 

Other industries, like brickmaking, may also exploit rural dwellers forced to migrate as a 

consequence of climate change (Brickell et al. 2018). Because of this, it is critical to separate 

measures of economic growth from safe and fair labor, prioritize holistic climate response 

and occupational health efforts, and expand social protections (Brickell et al. 2018). 

Extractive industries such as mining, which are at the heart of transitions towards a low-

carbon future, similarly pose serious threats for worker and environmental health (Addison 

2018). Systemic shifts are essential to protect the rights of workers and those who dwell 

near industrial projects.  

Leverage innovations and incentives to reduce industrial agriculture 
emissions  
The agriculture industry is also a major contributor to greenhouse gas emissions (G. D. 

Sharma et al. 2021; Wollenberg et al. 2016). However, currently feasible technical mitigation 

options in the agriculture sector may achieve only 31-40% of the mitigation that is 

necessary to achieve emissions reduction targets (Wollenberg et al. 2016). Greater use of 

renewable energy in the agriculture industry could reduce greenhouse gas emissions and 

mitigate the effects of other agricultural practices, such as pesticide use, on greenhouse 

gas emissions (G. D. Sharma et al. 2021). However, other research suggests that the impact 

of renewable energy generation may vary by country, suggesting that differentiated 

agricultural policies may be critical in mitigating emissions (Pata 2021).  

Others have suggested that taxes, rather than a focus on agricultural energy usage, would 

be more efficient at achieving emissions reductions in the agriculture sector (Gołasa et al. 

2021). Similarly, reducing subsidies to farmers may increase emissions, but agricultural 

trade protections can reduce emissions (Laborde et al. 2020).  

Achieving these emissions reductions without putting poverty reduction and nutrition 

efforts at risk is a major challenge in this sector (Laborde et al. 2020; Hellin and Fisher 

2019). With that said, emissions reduction in the agriculture sector can also profoundly 

affect women’s lives. For example, research on novel rice planting approaches in India 

found that direct-seeded rice and machine-transplanted rice would not only reduce 

greenhouse gas emissions but also dramatically reduce women’s labor in rice planting 

(Gartaula et al. 2020). For more on gender and climate-smart agriculture approaches, see 

the agriculture subsection of the adaptation actions section of this book. 
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Case study: Producing local sustainable energy and enhancing business 
activities  
Case Study 5. Producing local sustainable energy and enhancing business activities Source: WECF 2018 

COUNTRY ORGANIZATION KEY SECTORS 

Uganda WECF – Women Engage for a 

Common Future 

Energy, business and 

industry 

Description WECF and local partners facilitate technical trainings to integrate 

renewable energy solutions, such as briquette production, solar 

pumps, photovoltaic and biogas digesters, into the activities of 

agricultural cooperatives. Benefiting from improved, sustainable 

processing of agricultural products and diversified activities, 

cooperatives generate more jobs and higher incomes for their 

members. They also become energy hubs, providing access to clean 

and affordable energy to their members and the wider community. 

They provide technical and financial advice on sustainable energy 

technologies suitable for households, public entities and 

businesses. With a rural electrification rate of 4%, only 0.4% of the 

population in Uganda has access to modern cooking technologies. 

Almost 86% households rely on firewood for cooking, leading to 

high CO2 emissions and strong deforestation (losing 1% of natural 

forest resources every year). The project generates affordable clean 

energy for rural households, creating social and economic benefits 

for women and men, while reducing CO2 emissions and the 

dependence on fossil fuels. Existing community structures, such as 

saving groups and cooperatives, create possibilities for joint 

investments in energy technologies and act as multipliers. The 

production and use of decentralized solar energy and the recycling 

of organic waste promote local value chains and climate-friendly, 

sustainable economies. The solutions are feasible, replicable and 

inclusive. They transform the agricultural and energy sector, reduce 

poverty, create income, improve health and the communities' 

resilience. 

(continued on next page) 
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Gender 

strategy/ impact 

Gender responsive trainings on energy technologies and 

management are conducted to create equal ownership of business 

activities and installed technologies. For each technology, two 

cooperative members, female and male, are elected to be in charge 

of the technical and management issues. Cooperative members are 

responsible for raising awareness within their communities, 

particularly within women’s saving groups, providing advice 

responding to their needs and capacities. 

Source: WECF 2018  

 

Learn More: Industry 
 THEME LEARNING RESOURCE LINK 

 

Gender, labor, 

and climate 

change 

For more on labor and climate change 

broadly, with specific case studies of 

mitigation and adaptation strategies, see 

Climate Change in the Global Workplace: 

Labour, Adaptation and Resistance 

(Natarajan and Parsons 2021) 

https://www.routledge.co

m/Climate-Change-in-the-

Global-Workplace-Labour-

Adaptation-and-

Resistance/Natarajan-

Parsons/p/book/9780367

422325 

 

Gender and the 

garment 

industry in 

Bangladesh 

For more on how gender, climate change, 

and the garment industry interact, see 

Gender, environment and migration in 

Bangladesh 

https://doi.org/10.1080/17

565529.2019.1596059 

For a case study on forwarding women 

through rights-based manufacturing in 

Bangladesh, see the case study Rights-

based manufacturing and garment 

industries in Bangladesh beginning page 48 

of Climate change, gender equality and 

human rights in Asia: Regional review and 

promising practices (Pross et al. 2020) 

https://asiapacific.unwom

en.org/en/digital-

library/publications/2021/

01/climate-change-

gender-equality-and-

human-rights-in-asia 

 

Climate 

mitigation in the 

agriculture 

industry 

For more on policies for reducing emissions 

in the agriculture sector, particularly 

without jeopardizing poverty reduction and 

nutrition goals, see Modeling the Impacts of 

Agricultural Support Policies on Emissions 

from Agriculture (Laborde et al. 2020) 

https://www.nber.org/pap

ers/w27202 
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https://www.routledge.com/Climate-Change-in-the-Global-Workplace-Labour-Adaptation-and-Resistance/Natarajan-Parsons/p/book/9780367422325
https://doi.org/10.1080/17565529.2019.1596059
https://doi.org/10.1080/17565529.2019.1596059
https://asiapacific.unwomen.org/en/digital-library/publications/2021/01/climate-change-gender-equality-and-human-rights-in-asia
https://asiapacific.unwomen.org/en/digital-library/publications/2021/01/climate-change-gender-equality-and-human-rights-in-asia
https://asiapacific.unwomen.org/en/digital-library/publications/2021/01/climate-change-gender-equality-and-human-rights-in-asia
https://asiapacific.unwomen.org/en/digital-library/publications/2021/01/climate-change-gender-equality-and-human-rights-in-asia
https://asiapacific.unwomen.org/en/digital-library/publications/2021/01/climate-change-gender-equality-and-human-rights-in-asia
https://asiapacific.unwomen.org/en/digital-library/publications/2021/01/climate-change-gender-equality-and-human-rights-in-asia
https://www.nber.org/papers/w27202
https://www.nber.org/papers/w27202
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Part 2: Adaptation actions 
Adaptation includes everything that individuals, communities, and institutions do to 

manage, adjust to, and survive climate change. The adaptation strategies that different 

groups choose, implement, and find effective are shaped by factors like gender and 

culture, and are tailored to context-specific vulnerabilities and assets (A. Ahmed et al. 

2016). That is, resources, norms, values, environments, and other contextual factors can 

shape which strategies are implemented, how those strategies are implemented, and how 

effective they are as a response to climate threats.  

Adaptation practices often combine both traditional practices and scientific innovations 

through social and ecological efforts (Mcleod et al. 2019). It’s important to note that for 

some communities, even the best available adaptation actions will be insufficient given the 

magnitude of climate impacts (Mcleod et al. 2019).  

Some researchers view adaptation and resilience in economic terms, such as income and 

livelihood diversity (Andersen, Verner, and Wiebelt 2017). Others, however, take a more 

holistic approach towards adaptive capacity and innovation, and will include elements such 

as assets, flexibility, learning, social organization, and agency (Cohen et al. 2016). 

“Adaptation is, in essence, about making good decisions for the future, taking into account 

the implications of climate change. It involves recognizing and understanding potential 

future climate impacts and planning and managing for their consequences, whilst also 

considering the broader social, economic or other environmental changes that may impact 

on us, individually or collectively.” – (Keenan 2015) 

The ability to adapt is influenced by many factors, including gender. Systemic inequities 

and traditional gendered roles and responsibilities may lead to women facing many 

disadvantages as compared to men in terms of their ability to recover or adapt following 

climate-linked events, and female-headed households may experience greater climate 

vulnerability than male-headed households (Balikoowa et al. 2019; Ganguli 2021). However, 

sometimes these margins of vulnerability are very narrow, and women living in male-

headed households may face their own important adaptive challenges (Balikoowa et al. 

2019). Moreover, as one study from Bhutan demonstrated, while female-headed 

households tan tended to have lower adaptive capacity than male-headed households, 

other factors, like elevation and proximity to community forests, also played a role 

(Choden, Keenan, and Nitschke 2020). In research on climate adaptation in the Soloman 

Islands, capacity to innovate was associated with risk tolerance, but researchers noted 

gendered differences in willingness to bear risk, with women tending to be more risk 

averse  (Cohen et al. 2016). The authors also emphasize that adaptive capacity and 

innovative capacity are “shaped by a range of related socio-institutional factors, in 

particular, pressure to conform to social norms, willingness to bear risks, need for 

evidence, power structures embedded in social relationships and organizations, and access 
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to information” and they draw attention to “trade-offs, synergies and conflicts between 

generic adaptive capacity and adaptive capacity for specific risks or hazard” (Cohen et al. 

2016, S309). In a study of pineapple farmers in Ghana, institutional factors like quality of 

and access to extension services, access to climate change education, and access to credit 

were more influential in climate change knowledge and adaptation practices than gender, 

age, or marital status, highlighting the importance of addressing institutional barriers to 

adaptation (Antwi-Agyei et al. 2021). Researchers have called for greater integration of 

gender into socioecological systems research (Salgueiro-Otero and Ojea 2020). Health 

could similarly be forwarded explicitly. 

Research like this makes it clear that we must consider intersectional, gendered patterns of 

both vulnerability and adaptive capacity to climate change as we consider how we can 

respond to climate threats. In their guidance for the CLARE research program on gender 

and climate, for example, researchers examined cross-sectoral, gendered aspects of 

vulnerability and adaptive capacity (van Eerdewijk, Bråten, and Danielsen 2021):  

Table 6. A summary of advances in cross-sectoral knowledge on gender equity and social inclusion related 

climate change impacts and adaptation Source: van Eerdewijk, Bråten, and Danielsen 2021 

A summary of advances in sector-specific knowledge on gender equity and social 

inclusion related climate change impacts and adaptation: Cross-sectoral 

Knowledge 

Vulnerability /absorptive capacity  Adaptive capacity 

• Vulnerability is a product of complex climate-

society interactions and should not be 

reduced to questions of individual qualities.  

• It is linked to the extent to which people can 

realize their basic human rights and to the 

health of the ecological systems they depend 

on for their livelihoods and wellbeing.  

• Care should be taken to not generalize 

different groups of people’s vulnerabilities to 

climate change. Essentialist narratives e.g., 

women as victims and notions of the 

‘universal disabled subject’ – risk reproducing 

and reinforcing social inequalities and render 

the variety of vulnerabilities invisible.  

• People who face the highest risk and 

experience the most severe impacts of 

climate change are those who already suffer 

from multi-dimensional inequalities in their 

lives. 

• Pervasive gender and social inequalities and 

exclusion generate or reinforce power 

imbalances in all institutional arenas (e.g., 

household, community, climate change 

institutions) resulting in differential adaptive 

capacity, including more limited climate 

change response options for women and girls 

compared to that of men and boys.  

• Resulting (negative) impacts tend to further 

restrict access to resources needed to 

improve capacities to adapt (e.g., access to 

skills and training); further impede freedom 

to participate and influence decisions (e.g., ); 

rendering needs, interests, contributions, and 

knowledge largely invisible (e.g., women’s 

care work, indigenous people’s ecological 

knowledge); and ultimately further increase 

differentiated vulnerability from climate 

change. 

Format adapted and text excerpted from van Eerdewijk, Bråten, and Danielsen 2021 
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Though studies around climate adaptation often focus on gender differences between men 

and women, other intersectional aspects of identity also shape peoples’ preferences 

around climate adaptation strategies: 

“There are geographically determined gendered preferences and adoption strategies 

regarding adaptation options and […] these are influenced by the socio-ecological context 

and institutional dynamics. Intersecting identities, such as caste, wealth, age and gender, 

influence decisions and reveal power dynamics and negotiation within the household and 

the community, as well as barriers to adaptation among groups.” (Ravera et al. 2016) 

Thus, it’s critical to pay attention not only to gender, but also a range of socio-ecological 

and structural factors that shape power, values, access to resources, and decision-making. 

Consider following these eleven principles for effective adaptation: 

 

  

“Adaptation should 

1) Minimize costs, and maximize benefits 

2) Support achievement of material, subjective, and relational wellbeing goals 

3) Reduce vulnerability and/or increase adaptive capacity, especially of the most 

vulnerable and those most at risk to climate change 

4) Increase resilience by building functional persistence over long timescales so that 

systems have the ability to bounce back from climatic shocks 

5) Be economically, ecologically, and socially sustainable, explicitly looking at longer-term, 

cross-generational viability of adaptation actions 

6) Take into account unintended negative consequences and explicitly look at the cross-

scalar, long-term impacts of adaptation actions 

7) Invest in ecosystem conservation management, and restoration to enhance ecosystem 

services, and hence reduce impacts of climate change on human systems 

8) Be co-produced with communities to ensure inclusive and sustainable adaptation 

9) Be oriented towards achieving transparency, accountability, and representation in 

governance, through multi-scalar, participatory, and inclusive processes 

10) Be oriented toward socially just and equitable processes and outcomes 

11) Be a process that fundamentally changes human thinking and practices in the face of 

climate change and overly challenge the power structures that generate vulnerability to 

its impacts” 

Source: Singh et al. 2021 

Box 2. Eleven principles for effective adaptation Source: Singh et al. 2021 
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Learn More: Climate Adaptation, Gender, and Health 
 

 THEME LEARNING RESOURCE LINK 

 

Key, sector-

specific 

messages 

around climate 

adaptation and 

gender 

See Module 4, Handout 19 (page 256) of the 

Training Manual on Gender and Climate 

Change Resilience (Chauhan 2021) 

https://arrow.org.my/wp-

content/uploads/2021/08/

Empower-Training-

Manual_GCCR-

compressed.pdf 

 

Guidance on 

climate 

adaptation 

programming 

For more on developing gender-

transformative approaches to climate 

action, see the framework for policy 

outcomes at the 66th Commission on the 

Status of Women (CSW66) convened in 

March 2022, available from WEDO 

https://wedo.org/toward-

a-gender-transformative-

agenda-for-climate-and-

environmental-action/   

CARE’s Orientation Guide on Gender 

Equality and Adaptation 

https://careclimatechange

.org/orientation-guide-on-

gender-equality-and-

adaptation/  

For a review of best practices and 

approaches for community based 

adaptation to climate change, see the 

Community-Based Adaptation to Climate 

Change special issue of Participatory 

Learning and Action (Ayers and Forsyth 

2009) 

https://pubs.iied.org/1457

3iied 

The World Bank Group issued guidance for 

designing tailored, coordinated efforts 

around climate resilience and adaptation 

programming in their report Adaptation 

Principles: A Guide for Designing Strategies 

for Climate Change Adaptation and 

Resilience 

https://openknowledge.w

orldbank.org/handle/1098

6/34780 

For approaches to mainstreaming gender in 

climate resilience projects, see Leveraging 

co-benefits between gender equality and 

climate action for sustainable development: 

Mainstreaming gender considerations in 

climate change projects from UN Women 

(UN Women 2016) 

https://unfccc.int/files/gen

der_and_climate_change/

application/pdf/leveraging

_cobenefits.pdf  

 

Gender 

integrated 

climate 

adaptation 

approaches 

For more on gender-transformative climate 

adaptation approaches, see Gender-

transformative climate change adaptation: 

advancing social equity (Resurrección et al. 

2019) 

https://www.sei.org/wp-

content/uploads/2019/11/

gender-transformative-

climate-change-

adaptation.pdf 

https://arrow.org.my/wp-content/uploads/2021/08/Empower-Training-Manual_GCCR-compressed.pdf
https://arrow.org.my/wp-content/uploads/2021/08/Empower-Training-Manual_GCCR-compressed.pdf
https://arrow.org.my/wp-content/uploads/2021/08/Empower-Training-Manual_GCCR-compressed.pdf
https://arrow.org.my/wp-content/uploads/2021/08/Empower-Training-Manual_GCCR-compressed.pdf
https://arrow.org.my/wp-content/uploads/2021/08/Empower-Training-Manual_GCCR-compressed.pdf
https://wedo.org/toward-a-gender-transformative-agenda-for-climate-and-environmental-action/
https://wedo.org/toward-a-gender-transformative-agenda-for-climate-and-environmental-action/
https://wedo.org/toward-a-gender-transformative-agenda-for-climate-and-environmental-action/
https://wedo.org/toward-a-gender-transformative-agenda-for-climate-and-environmental-action/
https://careclimatechange.org/orientation-guide-on-gender-equality-and-adaptation/
https://careclimatechange.org/orientation-guide-on-gender-equality-and-adaptation/
https://careclimatechange.org/orientation-guide-on-gender-equality-and-adaptation/
https://careclimatechange.org/orientation-guide-on-gender-equality-and-adaptation/
https://pubs.iied.org/14573iied
https://pubs.iied.org/14573iied
https://openknowledge.worldbank.org/handle/10986/34780
https://openknowledge.worldbank.org/handle/10986/34780
https://openknowledge.worldbank.org/handle/10986/34780
https://unfccc.int/files/gender_and_climate_change/application/pdf/leveraging_cobenefits.pdf
https://unfccc.int/files/gender_and_climate_change/application/pdf/leveraging_cobenefits.pdf
https://unfccc.int/files/gender_and_climate_change/application/pdf/leveraging_cobenefits.pdf
https://unfccc.int/files/gender_and_climate_change/application/pdf/leveraging_cobenefits.pdf
https://www.sei.org/wp-content/uploads/2019/11/gender-transformative-climate-change-adaptation.pdf
https://www.sei.org/wp-content/uploads/2019/11/gender-transformative-climate-change-adaptation.pdf
https://www.sei.org/wp-content/uploads/2019/11/gender-transformative-climate-change-adaptation.pdf
https://www.sei.org/wp-content/uploads/2019/11/gender-transformative-climate-change-adaptation.pdf
https://www.sei.org/wp-content/uploads/2019/11/gender-transformative-climate-change-adaptation.pdf
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For case studies on specific gender-

responsive climate solutions, see Module 4, 

Handout 20 of the Training Manual on 

Gender and Climate Change Resilience 

(page 262) 

https://arrow.org.my/wp-

content/uploads/2021/08/

Empower-Training-

Manual_GCCR-

compressed.pdf 

For examples of technical, non-technical, 

and transformational climate solutions that 

aim for gender justice, see the Women and 

Gender Constituency’s repository Gender 

Just Climate Solutions 

https://womengenderclim

ate.org/gender-just-

climate-solutions-

2/gender-just-climate-

solutions/   

 

Engaging men in 

climate 

adaptation 

For more on how to engage men in climate 

justice work, see Men, masculinities, & 

climate change (Kato-Wallace et al. 2016) 

https://promundoglobal.o

rg/wp-

content/uploads/2016/04/

Men-Masculinities-

Climate-Change.pdf 

 

 

 

Sexual and Reproductive Health and Rights and Climate Adaptation  
Sexual and reproductive health and rights are at the center of many cross-cutting thematic 

issues in climate adaptation and should be recognized as a key element of climate 

adaptation (McMullen et al. 2021; IPPF 2021). All work around sexual and reproductive 

health and rights, especially as it relates to climate resilience, must be grounded in human 

rights and equity (Starrs et al. 2018). Securing sexual and reproductive health and rights 

contributes to climate adaptation and resilience first and foremost by reducing climate 

vulnerabilities through its contribution to addressing gender inequality and 

marginalization; strengthening gender equity increases the capacity of women and girls to 

participate in developing and implementing climate change solutions (IPCC 2014; IPPF 

2021; UNHRC 2019). When women and girls can participate in creating climate solutions, 

these solutions are more fair, effective, and sustainable (IPPF 2021; UNHRC 2019).  

“The convergence of promoting sexual and reproductive health and rights, 

improving access and quality of education, and developing climate 

solutions provides an opportunity to improve the lives of women and girls 

while simultaneously unleashing cascading benefits for combatting 

climate change.” –  (Mailloux et al. 2021)  

 

https://arrow.org.my/wp-content/uploads/2021/08/Empower-Training-Manual_GCCR-compressed.pdf
https://arrow.org.my/wp-content/uploads/2021/08/Empower-Training-Manual_GCCR-compressed.pdf
https://arrow.org.my/wp-content/uploads/2021/08/Empower-Training-Manual_GCCR-compressed.pdf
https://arrow.org.my/wp-content/uploads/2021/08/Empower-Training-Manual_GCCR-compressed.pdf
https://arrow.org.my/wp-content/uploads/2021/08/Empower-Training-Manual_GCCR-compressed.pdf
https://womengenderclimate.org/gender-just-climate-solutions-2/gender-just-climate-solutions/
https://womengenderclimate.org/gender-just-climate-solutions-2/gender-just-climate-solutions/
https://womengenderclimate.org/gender-just-climate-solutions-2/gender-just-climate-solutions/
https://womengenderclimate.org/gender-just-climate-solutions-2/gender-just-climate-solutions/
https://womengenderclimate.org/gender-just-climate-solutions-2/gender-just-climate-solutions/
https://promundoglobal.org/wp-content/uploads/2016/04/Men-Masculinities-Climate-Change.pdf
https://promundoglobal.org/wp-content/uploads/2016/04/Men-Masculinities-Climate-Change.pdf
https://promundoglobal.org/wp-content/uploads/2016/04/Men-Masculinities-Climate-Change.pdf
https://promundoglobal.org/wp-content/uploads/2016/04/Men-Masculinities-Climate-Change.pdf
https://promundoglobal.org/wp-content/uploads/2016/04/Men-Masculinities-Climate-Change.pdf
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Integrate sexual and reproductive health services with adaptation 
programming 
Given the connections between climate change and reproductive health, integrated 

voluntary, rights-based family planning with other environmental and resilience 

programming can be an effective strategy for reducing vulnerability to climate change 

(Mian 2018; Chauhan 2021; D’agnes et al. 2010; Engelman and Johnson 2019). When family 

planning projects are integrated with cross-sectoral work, outcomes are better than with 

single-sector work (Engelman and Johnson 2019; Hardee et al. 2018; Robson et al. 2017). 

Enabling women to choose whether and when to expand their families also has 

implications for other aspects of health and climate resilience (Dasgupta and Robinson 

2021). For example, voluntary family planning can provide important health, economic, and 

equity benefits, can support resilience and planetary health, and can reduce vulnerability to 

climate-associated hazards like flood, drought, water shortages, or food insecurity 

(Mailloux et al. 2021; Starrs et al. 2018; Hardee et al. 2018; Dodson et al. 2020; Dasgupta 

and Robinson 2021).  

Resist framing sexual and reproductive health as climate mitigation 
Given the positive impact that women in positions of political authority can have on carbon 

emissions and environmental policies, ensuring sexual and reproductive rights and 

increasing the availability of voluntary family planning services also has the potential to 

reduce future climate outcomes (UNHRC 2019; Engelman and Johnson 2019; Sam Sellers 

2016). Some conservationists and scientists have also called attention to the pressure that 

increasing populations place on biodiversity and hydrology (Hawken 2017; Engelman and 

Johnson 2019; Ahmadalipour et al. 2019). However, women’s empowerment and sexual 

and reproductive rights must remain at the heart of work around SRHR and climate, with a 

focus on climate adaptation and resilience instead of climate mitigation. See Box 3 for 

more on the dangers of contraception as climate mitigation and IPPF’s framing of this 

issue. 

As activists and organizers put it in their policy framework for the 66th Conference on the 

Status of Women: “Avoid and decry approaches that position contraception as a climate 

change mitigation strategy, and abandon the patriarchal, eugenicist and racist framing of 

population control” (APWLD et al. 2022).  

Given this, IPPF recommends that climate adaptation measures that incorporate SRHR 

should address a broad suite of SRHR services, instead of focusing only on narrow aspects 

of SRH, such as contraception (IPPF 2021). For example, in addition to contraception 

services, these efforts can also include HIV, AIDS, and other STI care; sexuality education; 

gender-based violence prevention; infertility treatment; cervical cancer treatment; 

maternal and newborn care; other forms of care for sexual health and well-being; and 

efforts to address structural barriers to SRHR (IPPF 2021).    
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“Different stakeholders have pointed to contraception as an important intervention for 

climate change mitigation. Project Drawdown, for example, includes family planning 

alongside girls’ education among the top 10 of its climate solutions.1 The argument is 

that contraception will reduce fertility, which will lower population growth, which in 

turn will lead to decreased levels of greenhouse gas emissions. The predominant focus 

of such narratives – explicitly or implied – is women and girls in lower income countries, 

where rates of fertility are comparatively high.2  

Rhetoric and actions suggesting curbs on the fertility off women and girls as a solution 

for social and environmental ills have a long and dangerous history and still manifest 

today. Policies and practices driven by a desire to stem population growth  have lead to 

countless human rights violations.3 The International Conference on Population and 

Development in 1994 marked an important shift away from population-focused 

objectives to a broader sexual and reproductive health and rights agenda, grounded in 

individual human rights.3 The urgency of the climate crisis must not serve as 

justification for harmful and coercive population control narratives, policies, and 

practices. 

Mitigation of climate change requires addressing unsustainable patterns of 

consumption and production, particularly in high-income countries, where per capita 

levels of greenhouse gas emissions far exceed those in lower income groups.4 

Promotion of contraception as a solution for climate change instrumentalizes women’s 

and girls’ bodies and places emphasis and responsibility for tackling the climate crisis 

on those least responsible for contributing to it but most severely affected by its 

impacts. It’s a deeply unjust and harmful distraction from countries’ responsibilities to 

address the structural drivers of the climate crisis.” 

Source: IPPF 2021, citing: 

(1) See Project Drawdown (2020) The Drawdown Review 2020 – Climate Solutions for a New Decade. Available at: 

https://drawdown.org/drawdown‑review; see also Project Drawdown website, Solutions, Health and Education: 

https://www.drawdown.org/solutions/ health‑and‑education. 

(2) See United Nations, Department of Economic and Social Affairs, Population Division (2019). World Population 

Prospects 2019: Highlights. Available at: https://population.un.org/wpp/Publications/Files/ 

WPP2019_Highlights.pdf. See further Vollset, SE et al (2020) Fertility, mortality, migration, and population 

scenarios for 195 countries and territories from 2017 to 2100: a forecasting analysis for the Global Burden of 

Disease Study. The Lancet 2020; 396, 10258, pp. 1285–1306. Available at: https://doi.org/10.1016/ 

S0140‑6736(20)30677‑2. 

(3) See Pizzarossa, LB (2018) Here to Stay: The Evolution of Sexual and Reproductive Health and Rights in 

International Human Rights Law. 

(4) See World Bank data on CO2 emissions (metric tons per capita). Available at: https://data.worldbank.org/ 

indicator/EN.ATM.CO2E.PC. 

Box 3. Contraception as a strategy for climate change mitigation Source: IPPF 2021 
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Case Study: Population, health, and environment (PHE) approach in 
climate change policies 
Case Study 6. Population, health, and environment (PHE) approach in climate change policies Source: Chauhan 

2021 

COUNTRY ORGANIZATION KEY SECTORS 

Philippines PATH Foundation Philippines, Inc. Fisheries, Water, Policy Sexual 

and reproductive health and 

rights 

Description PATH Foundation Philippines, Inc. (PFPI) implemented the Population, 

Health and Environment and Climate Change Project in the Philippines’ 

Verde Island Passage. Verde Island is a key marine biodiversity area 

threatened by overfishing, pollution, and climate change. The goal of the 

project is to mainstream sexual and reproductive health and rights (SRHR) 

into climate change policy and practice.  The project applied a 

developmental approach (PHE) that forges multisectoral collaboration and 

partnership, and employs multiple interventions to address SRHR needs 

(family planning), biodiversity loss, poor health and food insecurity to 

foster climate-resilient communities. 

Women play a critical role in achieving climate change resilience. PFPI’s 

scoping study results show that women are central to conceiving and 

implementing solutions. Planning their families, managing the resources, 

and being pro-health and pro-environment advocates in their own 

communities will help build resilience to climate change. All of these will 

contribute to a better future for their children. The women also highlighted 

that collaboration and agreements between communities will create 

synergy in community actions and results.  

Gender strategy/ 

impact 

At the core of the population, health, environment, and climate change 

nexus is the “burden on the woman.” Fishing communities in the Verde 

Islands experience declining fish catch, depleting potable water, and poor 

health. Lack of livelihood options, loss of family income, and food 

insecurity drive women to engage in multiple jobs and to work longer 

hours to supplement the family’s income. The project addresses women’s 

needs and rights as well as family planning in a participatory approach, 

helping them identify coping strategies. 

Source: Chauhan 2021, citing (WECF 2016) 

Source Disclaimer: This is an adaptation of an original work by ARROW and UN Women. Views 

and opinions expressed in the adaptation are the sole responsibility of the author or authors of 

the adaptation and are not endorsed by ARROW and UN Women. 
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Case Study: Menstrual hygiene, strengthened livelihoods, and waste 
management 
Case Study 7. Combating menstrual hygiene poverty while reducing waste Source: WECF 2019 

COUNTRY ORGANIZATION KEY SECTORS 

India Praveen Lata Sansthan Sexual and reproductive 

health and rights, waste, 

livelihoods 

Description  This project addresses the interconnected challenges of plastic waste, 

extreme poverty, unhygienic practices during menstruation, and 

sustainable livelihoods. It enables adolescent girls and community women 

to lead healthy lives by breaking myths and taboos surrounding 

menstruation and creating awareness about health practices. More than 

6,500 Mera Pads – reusable cloth pads made from bamboo – have been 

distributed. Their production and sales have created new jobs for 25 

women, improving the livelihoods of their families. Over 7,500 women and 

girls have been trained in menstrual hygiene through 92 workshops in 30 

villages across 8 districts of Rajasthan. Awareness raising programs were 

also organized for boys and men to break the cycle of menstrual 

discrimination.  

Disposable sanitary pads result in the unsustainable discharge of millions 

of tons of plastic waste all over the world, which are nearly non-

biodegradable. One woman using disposable pads and tampons for 

menstrual hygiene will generate around 150 kg of plastic waste during her 

entire life, with an estimated carbon footprint of 900 kg CO2. This project 

has thus far supported 1,626 women with 6,504 reusable cloth pads, 

saving 31,219 kg of plastic waste and substantially reducing carbon 

emissions.  

Gender strategy/ 

impact 

Access to safe menstrual hygiene can be a matter of life and death. 

Patriarchal discrimination of menstruating women still prevails in India. 

With affordable, sustainable alternative pads, this project has created jobs, 

improved the life of 1,626 women, and raised the capacity of 7,500 girls 

and women on menstrual hygiene management. Programs to sensitive 

boys and men break gender taboos. Pragati Sakhis – environmental 

ambassadors – are selected to educate and empower women in the 

communities on environment and health. 

Started in one village in 2015, Spotless Dame has already been replicated 

in 30 locations from 8 districts. Pragati Sakhis – environmental 

ambassadors -endorse the role of multiplicators and ensure up-scaling. 

The business model based on a sustainable production with local materials 

and local people is easy to replicate. By 2030, the non-profit organization 

aims to provide 1 million women with Mera Pads, creating sustainable jobs 

for at least 1,000 women. 

Source: WECF 2019 
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Case Study: Reproductive health care in emergency response 
Case Study 8. Reproductive health care in emergency response Source: Chauhan 2021 

COUNTRY ORGANIZATION KEY SECTORS 

Philippines UNFPA Coastal disaster management, 

sexual and reproductive 

health and rights, youth 

Description  After Typhoon Haiyan, United Nations Population Fund (UNFPA) estimated 

that there were 230,000 pregnant women in affected areas, with 835 

women giving birth every day with very limited access to emergency 

obstetric care. UNFPA and its partners provided lifesaving maternal health 

services through 80 temporary maternity wards, two emergency obstetric 

theaters in containers, and 34 ambulances, including motorbikes. Women 

and girls of reproductive age were also provided access to basic hygiene 

items, such as sanitary pads, underwear, and soap, through the 

distribution of 105,000 dignity kits in evacuation centers. An additional 

110,000 kits were for pregnant and lactating women. UNFPA also focused 

on ensuring that 4,000 women every week have access to reproductive 

health care services by providing equipment and repairing infrastructure in 

all eight affected provinces. 

In the aftermath of the storm, UNFPA also paid special attention to the 

needs of young people affected by the disaster. With their direct 

involvement and the help of local partners, UNFPA set up “Youth-Friendly 

Spaces” that offer peer education training for volunteers and various 

activities for local youth, including information sessions about life skills and 

responsible sexual behavior. More than 20,000 young people across hard-

hit areas attended UNFPA-supported health information sessions to 

address issues of gender-based violence. UNFPA established 17 women-

friendly spaces across four provinces. The spaces serve as primary venues 

for raising awareness on gender-based violence, anti-trafficking, and 

psychosocial support with referrals to services for survivors. It also has 

linkages to cash-for-work programs. In addition, 2,400 services providers 

were oriented on handling gender-based violence cases during 

emergencies. 

Gender strategy/ 

impact 

As needs intensified after Typhoon Haiyan, UNFPA began working with the 

Government of the Philippines to ensure that women affected by the 

typhoon are not cut off from life-saving reproductive health care, wherever 

they are located.  

Source: Chauhan 2021, citing UNFPA 2018 
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Learn More: Sexual and Reproductive Health and Rights and Climate 
Adaptation 
 

 THEME LEARNING RESOURCE LINK 

 

Sexual and 

reproductive 

health and 

rights and 

climate 

For more on addressing SRHR amidst the 

climate crisis, see The climate crisis and 

sexual and reproductive health and rights 

(IPPF 2021) 

https://www.ippf.org/sites

/default/files/2021-

03/IPPF%20position%20p

aper%20The%20climate%

20crisis%20and%20sexual

%20and%20reproductive

%20health%20and%20rig

hts_Jan2021.pdf 

 

Reproductive 

justice and 

climate justice 

For approachable resources on the 

connections between reproductive justice 

and climate justice, see the Ipas blog post 

Why we need to make reproductive justice 

part of our climate conservation and 

climate action plan (Matine and Cisse 2021) 

https://www.ipas.org/new

s/why-we-need-to-make-

reproductive-justice-part-

of-the-climate-

conversation-and-our-

climate-action-plan/ 

 

Family planning 

and 

conservation 

For more on how family planning fits in with 

conservation goals, see Removing Barriers 

to Family Planning, Empowering 

Sustainable Environmental Conservation: A 

Background Paper and Call for Action 

https://margaretpyke.org/

wp-

content/uploads/2021/01/

C1-Removing-Barriers.pdf 

 

 

Health Systems 
Climate change has serious consequences for health systems and policy, and it poses a 

threat to achieving universal health care (Salas and Jha 2019; van Daalen et al. 2020). Within 

the health sector, overall strengthening of the health system, integration of women’s 

groups into health programming, and providing health care through rural community 

health workers can help bridge gender gaps in healthcare access and health status (H. C. P. 

Brown 2011; Banerjee and Maharaj 2020; van Daalen et al. 2020; World Health 

Organization 2014). Ensuring that health systems’ are adapting to climate change can also 

better enable them to provide care and respond to other emergent issues (Romanello et al. 

2022). 

Health financing can also be an important part of strengthening the climate resilience of 

health systems (Hanefeld et al. 2018). However, funding remains a major barrier to 

implementing national health and climate change plans; for example, less than 28% of low 

and lower-middle income countries are receiving international funds for their climate and 

health activities (WHO 2021a). Securing funding for these improvements is an important 

part of strengthening the resilience of health care systems (WHO 2020). 

https://www.ippf.org/sites/default/files/2021-03/IPPF%20position%20paper%20The%20climate%20crisis%20and%20sexual%20and%20reproductive%20health%20and%20rights_Jan2021.pdf
https://www.ippf.org/sites/default/files/2021-03/IPPF%20position%20paper%20The%20climate%20crisis%20and%20sexual%20and%20reproductive%20health%20and%20rights_Jan2021.pdf
https://www.ippf.org/sites/default/files/2021-03/IPPF%20position%20paper%20The%20climate%20crisis%20and%20sexual%20and%20reproductive%20health%20and%20rights_Jan2021.pdf
https://www.ippf.org/sites/default/files/2021-03/IPPF%20position%20paper%20The%20climate%20crisis%20and%20sexual%20and%20reproductive%20health%20and%20rights_Jan2021.pdf
https://www.ippf.org/sites/default/files/2021-03/IPPF%20position%20paper%20The%20climate%20crisis%20and%20sexual%20and%20reproductive%20health%20and%20rights_Jan2021.pdf
https://www.ippf.org/sites/default/files/2021-03/IPPF%20position%20paper%20The%20climate%20crisis%20and%20sexual%20and%20reproductive%20health%20and%20rights_Jan2021.pdf
https://www.ippf.org/sites/default/files/2021-03/IPPF%20position%20paper%20The%20climate%20crisis%20and%20sexual%20and%20reproductive%20health%20and%20rights_Jan2021.pdf
https://www.ippf.org/sites/default/files/2021-03/IPPF%20position%20paper%20The%20climate%20crisis%20and%20sexual%20and%20reproductive%20health%20and%20rights_Jan2021.pdf
https://www.ipas.org/news/why-we-need-to-make-reproductive-justice-part-of-the-climate-conversation-and-our-climate-action-plan/
https://www.ipas.org/news/why-we-need-to-make-reproductive-justice-part-of-the-climate-conversation-and-our-climate-action-plan/
https://www.ipas.org/news/why-we-need-to-make-reproductive-justice-part-of-the-climate-conversation-and-our-climate-action-plan/
https://www.ipas.org/news/why-we-need-to-make-reproductive-justice-part-of-the-climate-conversation-and-our-climate-action-plan/
https://www.ipas.org/news/why-we-need-to-make-reproductive-justice-part-of-the-climate-conversation-and-our-climate-action-plan/
https://www.ipas.org/news/why-we-need-to-make-reproductive-justice-part-of-the-climate-conversation-and-our-climate-action-plan/
https://margaretpyke.org/wp-content/uploads/2021/01/C1-Removing-Barriers.pdf
https://margaretpyke.org/wp-content/uploads/2021/01/C1-Removing-Barriers.pdf
https://margaretpyke.org/wp-content/uploads/2021/01/C1-Removing-Barriers.pdf
https://margaretpyke.org/wp-content/uploads/2021/01/C1-Removing-Barriers.pdf
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Moving towards more climate resilient health facilities can take place in an iterative 

intervention process where implemented actions are developed in response to baseline 

needs and goals, and are adapted through monitoring and evaluation as well as training of 

multisectoral teams (WHO 2020):  

Figure 14. Process for increasing climate resilience and environmental sustainability in health care facilities 

Source: WHO 2020. No changes made. A copy of the license is available here: 

https://creativecommons.org/licenses/by-nc-sa/3.0/igo/deed.en 

 

 

Strengthen health system supply chains and infrastructure 
Extreme weather associated with climate change can have cascading impacts on health 

systems as challenges compound (Romanello et al. 2022). Given this, strengthening health 

infrastructure and functioning in emergencies is an important part of ensuring that health 

systems are ablet to continue providing care amid climate-related challenges.  

Strengthening the functioning of the health care system therefore often entails emergency 

planning. For example, it can include creating systems for managing safety, emergency 

needs, transportation, evacuation, water supplies and other disaster risk reduction 

measures (WHO 2020). Following emergencies, plans for rapid clean up can also be an 

important part of avoiding air quality and related problems, like those from mold (WHO 

2020). Plans for water storge and monitoring of water systems and sewers are also 

important (WHO 2020). Health systems can also ensure that they have sufficient medicine, 

supplies, and facilities for emergency demand or in case the facility is cut off from supply 

chains (WHO 2020). 

https://creativecommons.org/licenses/by-nc-sa/3.0/igo/deed.en
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It can also involve developing more robust health infrastructure (Ossebaard and Lachman 

2021). Within existing buildings, this can entail permanent movement of equipment away 

from flooding areas or a plan to move that equipment in emergencies (WHO 2020). Facility 

staff can also check to ensure energy use can continue in extreme weather, including for 

lighting, communications, refrigeration, and sterilization, by checking backup generators 

and coverage of emergency back-ups (WHO 2020). Strengthening resilience can also entail 

retrofitting infrastructure for extreme weather, considering future risks in building new 

infrastructure, and designing buildings responsive to locally specific hazards (WHO 2020). 

Finally, shifting towards climate-resilient health systems can include activities like reducing 

greenhouse gas emissions from the health sector (Ossebaard and Lachman 2021). This can 

also include the implementation of systems for saving energy, recycling, reducing water 

waste (WHO 2020). Improved insulation, use of renewable energy, and moving towards a 

culture of saving energy can also support the reduction of emissions (WHO 2020). For 

example, changing the staff culture towards a preference for stairs and ramps over 

elevators can help reduce energy usage (WHO 2020). Reducing waste and the carbon 

footprint of the health care sector, through changing the packaging of waste and materials, 

moving away from waste incineration, recycling, and  reducing plastic water bottle use, can 

also help (WHO 2020). Bicycle storage and public transportation discounts for staff can also 

enable more climate resilient modes of transportation (WHO 2020). 

Figure 15. Framework for building climate-resilient and environmentally sustainable health care facilities 

Source: WHO 2020. No changes made. A copy of the license is available here: 

https://creativecommons.org/licenses/by-nc-sa/3.0/igo/deed.en  

 

https://creativecommons.org/licenses/by-nc-sa/3.0/igo/deed.en
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Improve surveillance systems 
Investing in health information systems is an important part of strengthening health 

systems’ climate resilience (Hanefeld et al. 2018). In particular, systems for monitoring 

morbidity and mortality associated with climate hazards are a useful tool for 

understanding regional risks and trends (WHO 2020). Identifying these climate-associated 

health risks is an important first step in developing contextually-specific responses that can 

strengthen health systems (Romanello et al. 2022).  

In addition to monitoring outcomes broadly, these surveillance systems should also 

monitor outcomes for healthcare workers and vulnerable populations in emergencies 

(WHO 2020). Rolling out these systems should also include training on climate-related 

surveillance for staff (WHO 2020). 

These health surveillance systems for climate-related disease can be built to include 

weather and climate information but currently, less than 40% of countries do this (WHO 

2021a). In addition, they can incorporate GIS or other mapping technologies in the process 

of regularly mapping risks to the facility and region (WHO 2020). 

In addition, early warning systems and extreme weather alerts can ensure health facilities 

are prepared for climate emergencies (WHO 2020). 

This health and environmental surveillance data should be used to inform decisions, such 

as considering the temperature when planning activities and physical labor or adjusting air 

conditioning use based on temperature (WHO 2020). The data can also be used to guide 

early health intervention (WHO 2020). Moreover, emergency plans should be updated 

plans as new information about risks becomes available (WHO 2020).  

Part of strengthening health surveillance systems also involves collecting data with greater 

degrees of disaggregation so policymakers, health professionals, and community members 

can appropriately understand and respond to risks in the community. 

 

Build capacity of health care workers 
Supporting the health workforce is also an important part of strengthening the climate 

resilience of health systems (Hanefeld et al. 2018). For example, investing in training 

around addressing climate risks, such as those related to WASH, chemical, and energy 

related hazards, can improve health care workers’ ability to recognize and respond to 

climate-related crises (WHO 2020; Ossebaard and Lachman 2021). Staff can also be trained 

to recognize health conditions that are made worse by climate change (WHO 2020). 

In addition, efforts can be made to improve the capacity of health care workers to 

effectively respond in times of crisis. This can include infection prevention training for 

crises and training around areas where there may be increased demand following climate 
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events, in addition to general training around early warning systems, contingency plans, 

disaster response, emergency preparedness (WHO 2020). Safety training around water, 

waste, chemical, and electrical safety can also be useful (WHO 2020). Training to help staff 

recognize signs of PTSD in each other can also help support the workforce in times of crisis 

(WHO 2020). 

Ongoing learning opportunities are an important part of ensuring staff knowledge is 

maintained (WHO 2020). Training can also be oriented towards cultural shifts, such as 

training around reduced energy use or the health co-benefits of sustainability (WHO 2020). 

This can also include activities to strengthen health care human resources, such as systems 

to provide additional workers in emergencies, systems to protect worker safety, and 

mutual aid and psychosocial support for healthcare workers (WHO 2020). 

Capacity building efforts should be done in a gender-sensitive way, attuned to the needs of 

different health care workers and the gendered effects of climate both on the health 

system and in the community more broadly. 

 

Reach broader populations through innovative approaches that address 
systemic inequities  
Feminist investment in in building climate-resilient health systems is a critical aspect of 

moving towards systemic change that does not just respond to inequitable vulnerabilities 

but rather strives to eradicate them (APWLD et al. 2022; Banwell et al. 2018; Downey et al. 

2021). Developing more accessible health infrastructure responsive to these inequities is a 

key part of building climate-resilient health systems (Ossebaard and Lachman 2021). 

One way to do this is through community health workers and community groups (World 

Health Organization 2014; van Daalen et al. 2020). Prevention and education programming 

can reduce the disease burden on health care systems (WHO 2020). This can include 

awareness raising among patients, visitors and communities about climate risks and 

prevention measures (WHO 2020). Healthcare workers can be involved in community 

health programs and disaster planning (WHO 2020). In addition, health care facilities can 

partner with local authorities to reduce climate vulnerability (WHO 2020). 

Understanding intersectional vulnerabilities and adaptive capacities around health can 

inform equitable approaches to health system strengthening and generate more climate 

resilient health systems (van Eerdewijk, Bråten, and Danielsen 2021):  
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Table 7. A summary of advances in health sector-specific knowledge on gender equity and social inclusion 

related climate change impacts and adaptation Source: van Eerdewijk, Bråten, and Danielsen 2021 

A summary of advances in sector-specific knowledge on gender equity ans social 

inclusion related climate change impacts and adaptation: Health and disability 

Vulnerability /absorptive capacity 

Groups particularly 

vulnerable to climate 

change 

Women often face disproportionate high health risks 

from the impacts of climate change when compared to 

men.  

 

People with disability experience multidimensional 

inequalities and due to their exclusion from adaptation 

efforts 

Examples of different, and 

more severe, experiences of 

climate change effects for 

different groups of people 

in different social positions 

Climate change acts as a health threat multiplier due to 

multiple direct (e.g., extreme heat) and indirect factors 

(e.g., reduced access to health care), and at the same 

time exacerbates existing health inequalities and 

exclusion from health and other services. 

Adaptive capacity 

Gender/ social differences 

in ability to respond to 

climate change 

Climate change related gender-based health disparities 

are associated with unequal access to and control over 

resources between women and men such as financial 

assets that can help prevent, reduce and react to 

shocks and related illness or disability. 

How gender and social 

relations mediate climate 

change response options 

Gender norms and power dynamics might influence 

adaptive capacity such as when norms restrict women’s 

mobility and prevent them from leaving home to seek 

timely medical help. 

Format adapted and text excerpted from van Eerdewijk, Bråten, and Danielsen 2021 
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Case Study: Strengthening health systems with a digital app for 
adolescent reproductive health 
Case Study 9. Strengthening health systems with a digital app for adolescent reproductive health Source: YLabs 

2022 

COUNTRY ORGANIZATION KEY SECTORS 

Rwanda YLabs Health systems, sexual and 

reproductive health and 

rights, youth, digital health 

Description The CyberRwanda platform supports adolescents’ reproductive health 

access with interactive health education, mobile-friendly contraceptive 

product ordering, and streamlined linkage to clinic-based services. The 

project is led by YLabs in partnership with the Society for Family Health - 

Rwanda, and is implemented with guidance from the Ministry of Health, 

Rwanda Biomedical Center, and the Rwanda Education Board. The app was 

co-designed with over 800 youth and 200 parents, teachers, and health 

care providers. It can be accessed on phones and in schools, and the app 

includes on offline mode so youth can still access content even without 

Internet connection. The app is also being adapted to include a “Crisis 

Flows” feature to address urgent or emergency situations when youth may 

need immediate support.   

The program uses a “digital self-care” approach to provide anonymous 

information about taboo topics and strengthen continuity of care with 

trusted providers. The app includes three key features. First, it has 

narrative content in the form of web-comic stories on themes ranging from 

career planning and goal setting to contraception, gender-based violence, 

and relationships. Second, it has a frequently asked questions page and 

directory for local pharmacies and health facilities. Third, it lets youth order 

and purchase sexual and reproductive health items such as condoms, 

contraceptive pills, pads, etc. for pickup at a pharmacy or health post of 

their choice. 

Gender 

strategy/ impact 

Though the project’s original demographic was adolescent girls, early 

design research sessions revealed that adolescent boys also had limited 

access to information about family planning and reproductive health. 

Moreover, these adolescent boys were often very influential in girls’ sexual 

and reproductive health decision-making. Given this, the project adjusted 

to include the voices and address the needs of both adolescent girls and 

boys. Platform features and educational information provided are adapted 

based on gender and sex of the user.  Data from the program will be age 

and gender disaggregated. CyberRwanda is being evaluated through a 

multi-arm randomized control trial led by University of California Berkeley. 

Source: YLabs 2022b; Nolan et al. 2020; Ippoliti et al. 2021; Hémono et al. 2022 
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Learn More: Health Systems 
 THEME LEARNING RESOURCE LINK 

 

Women leaders 

in health 

For examples of women leaders in the 

health sector, see Women Who Lead: 

Successes and Challenges of Five Health 

Leaders (Javadi et al. 2016) 

https://doi.org/10.1080/23

288604.2016.1225471 

 

Guidance on 

climate and 

health systems 

In their report Climate Change and Health: 

Vulnerability and Adaptation Assessment, 

the WHO developed an Operational 

Framework for Building Climate-resilient 

Health Systems. In it, the WHO assesses 

climate resilience across a range of 

domains, including leadership and 

governance, the health workforce, health 

information systems, essential medical 

products, service delivery, and financing 

(World Health Organization 2021) 

https://www.who.int/publi

cations/i/item/978924003

6383 

The WHO issued guidance on capacity 

building for climate resilience in health care 

facilities in their report WHO Guidance for 

Climate Resilient and Environmentally 

Sustainable Health Care Facilities. Chapter 4 

includes interventions for strengthening 

climate resilience. 

 

https://www.who.int/publi

cations/i/item/climate-

resilient-and-

environmentally-

sustainable-health-care-

facilities 

 

 

The World Bank Group also issued guidance 

on developing climate-smart healthcare 

systems in their report Climate Smart 

Healthcare: Low-Carbon and Resilience 

Strategies for the Health Sector 

https://openknowledge.w

orldbank.org/handle/1098

6/27809 

The Compendium of WHO and other UN 

guidance on health and environment offers 

systematically compiles guidance on all 

areas of health and the environment from 

the WHO and other UN organizations 

https://www.who.int/publi

cations/i/item/WHO-HEP-

ECH-EHD-22.01  

 

Comparing 

toolkits for 

climate resilient 

heath care 

system 

To learn more about toolkits for climate 

resilient healthcare systems, see the review 

of three toolkits for climate resilient 

healthcare systems from PAHO, Canada, 

and the United States in Enhancing the 

sustainability and climate resiliency of 

health care facilities: a comparison of 

initiatives and toolkits (Balbus et al. 2016) 

https://www.scielosp.org/

article/rpsp/2016.v40n3/1

74-180/en/ 

https://doi.org/10.1080/23288604.2016.1225471
https://doi.org/10.1080/23288604.2016.1225471
https://www.who.int/publications/i/item/9789240036383
https://www.who.int/publications/i/item/9789240036383
https://www.who.int/publications/i/item/9789240036383
https://www.who.int/publications/i/item/climate-resilient-and-environmentally-sustainable-health-care-facilities
https://www.who.int/publications/i/item/climate-resilient-and-environmentally-sustainable-health-care-facilities
https://www.who.int/publications/i/item/climate-resilient-and-environmentally-sustainable-health-care-facilities
https://www.who.int/publications/i/item/climate-resilient-and-environmentally-sustainable-health-care-facilities
https://www.who.int/publications/i/item/climate-resilient-and-environmentally-sustainable-health-care-facilities
https://www.who.int/publications/i/item/climate-resilient-and-environmentally-sustainable-health-care-facilities
https://openknowledge.worldbank.org/handle/10986/27809
https://openknowledge.worldbank.org/handle/10986/27809
https://openknowledge.worldbank.org/handle/10986/27809
https://www.who.int/publications/i/item/WHO-HEP-ECH-EHD-22.01
https://www.who.int/publications/i/item/WHO-HEP-ECH-EHD-22.01
https://www.who.int/publications/i/item/WHO-HEP-ECH-EHD-22.01
https://www.scielosp.org/article/rpsp/2016.v40n3/174-180/en/
https://www.scielosp.org/article/rpsp/2016.v40n3/174-180/en/
https://www.scielosp.org/article/rpsp/2016.v40n3/174-180/en/


113 
 

 THEME LEARNING RESOURCE LINK 

 

Evaluating 

climate 

vulnerabilities 

and resilience in 

the health 

sector 

The WHO Checklists to Assess 

Vulnerabilities in Health Care Facilities in 

the Context of Climate Change is designed 

to accompany their Guidance for Climate 

Resilient and Environmentally Sustainable 

Health Care Facilities report 

https://www.who.int/publi

cations/i/item/978924002

2904 

The World Bank Group provided guidance 

on evaluating climate-smart health systems 

in their report Methodological Guidance: 

Climate Change and Health Diagnostic - A 

Country-Based Approach for Assessing 

Risks and Investing in Climate-Smart Health 

Systems (World Bank 2018) 

https://documents1.world

bank.org/curated/en/5526

31515568426482/pdf/122

328-WP-PUBLIC-

WorldBankClimateChange

andHealthDiagnosticMeth

odologyJan.pdf 

 

Data on climate 

vulnerabilities 

and adaptation 

in the health 

sector 

The WHO Health and Climate Change 

Survey report, completed every three years, 

includes national level data around 

leadership and governance, national 

vulnerability and adaptation assessments, 

emergency preparedness, disease 

surveillance, adaptation and resilience 

measures, climate and health finance, and 

mitigation in the health sector 

https://www.who.int/publi

cations/i/item/978924003

8509  

  

 

 

 

Gender Equity 
Inequities in social determinants of health affect the impacts of climate change, and climate 

change (and efforts to mitigate or adapt to it) affect social determinants of health 

(Saunders et al. 2017). Addressing pre-existing inequities is a critical element of reducing 

gendered vulnerabilities to climate change and ensuring that all people have the tools, 

resources, and capacity to adapt to variable impacts of climate change.  

It is important to note that reducing gender inequity is not inherently a climate adaptation 

or mitigation strategy. For example, while increased women’s leadership in government 

and level of education reduces the carbon-intensity of well-being (the ratio of CO2 

emissions per year of life expectancy), women’s increased participation in the labor market 

increases carbon-intensity of well-being (Ergas et al. 2021). Thus, it is critical to integrate 

climate adaptation approaches alongside gender-transformative and health initiatives to 

ensure that improvements in one sector do not come at a cost of harm in another.   

https://www.who.int/publications/i/item/9789240022904
https://www.who.int/publications/i/item/9789240022904
https://www.who.int/publications/i/item/9789240022904
https://documents1.worldbank.org/curated/en/552631515568426482/pdf/122328-WP-PUBLIC-WorldBankClimateChangeandHealthDiagnosticMethodologyJan.pdf
https://documents1.worldbank.org/curated/en/552631515568426482/pdf/122328-WP-PUBLIC-WorldBankClimateChangeandHealthDiagnosticMethodologyJan.pdf
https://documents1.worldbank.org/curated/en/552631515568426482/pdf/122328-WP-PUBLIC-WorldBankClimateChangeandHealthDiagnosticMethodologyJan.pdf
https://documents1.worldbank.org/curated/en/552631515568426482/pdf/122328-WP-PUBLIC-WorldBankClimateChangeandHealthDiagnosticMethodologyJan.pdf
https://documents1.worldbank.org/curated/en/552631515568426482/pdf/122328-WP-PUBLIC-WorldBankClimateChangeandHealthDiagnosticMethodologyJan.pdf
https://documents1.worldbank.org/curated/en/552631515568426482/pdf/122328-WP-PUBLIC-WorldBankClimateChangeandHealthDiagnosticMethodologyJan.pdf
https://documents1.worldbank.org/curated/en/552631515568426482/pdf/122328-WP-PUBLIC-WorldBankClimateChangeandHealthDiagnosticMethodologyJan.pdf
https://www.who.int/publications/i/item/9789240038509
https://www.who.int/publications/i/item/9789240038509
https://www.who.int/publications/i/item/9789240038509
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Strengthen equity in social networks and community groups 
In some cases, this addressing gender inequities requires paying attention to how gender 

shapes social networks and social engagements. For example, women and men may have 

different social networks, which allow them access to different resources or forms of social 

support (Perez et al. 2015; Balikoowa et al. 2019). While participation in social groups can 

be an important element of climate change adaptation, in one study from Uganda, female-

headed households did not demonstrate the same social network participation of men, 

likely because of limited time to participate or concerns that they could not offer reciprocity 

to other group members (Balikoowa et al. 2019).  

One way to improve equity in these groups is through gender quotas, e.g., requiring a 

certain number or percentage of group members to be women. Many conservation efforts 

use gender quotas in their interventions, but these often are insufficient to achieve more 

than minimal representation of women (“Gender in Conservation and Climate Policy” 2019). 

More progressive gender quotas that require at least 50% of group members to be women 

are more effective for maximizing the benefits of conservation interventions (Cook, Grillos, 

and Andersson 2019).   

 

Close gender gaps in basic education 
Education is another sector of gendered social inequity with important implications for 

climate resilience (Mailloux et al. 2021; O’Neill et al. 2020; C. Kwauk 2020). Emerging 

research suggests that girls’ education is a critical factor in increasing adaptive capacity to 

climate hazards, enabling women to better support their families, increasing their ability to 

engage in decision making processes, and mitigating socioeconomic vulnerabilities 

(Mailloux et al. 2021; O’Neill et al. 2020; Sims 2021; Striessnig, Lutz, and Patt 2013; C. Kwauk 

2020).  

Broadly, supporting continued school enrollment during and after climate threats is very 

important for adolescent and youth outcomes, as schools can provide critical support and 

education to adolescents and youth in extreme situations (Skovdal and Campbell 2015). 

Researchers from South Africa have suggested a range of interventions to reduce the 

impact of climate change on adolescents in school (Chersich, Scorgie, et al. 2019):  



115 
 

Figure 16. Actions to reduce the impact of climate change on adolescents in school Source: Chersich, Scorgie, et 

al. 2019. No changes were made. A copy of the license is available here: 

https://creativecommons.org/licenses/by-nc-sa/4.0/  

 

 

The relationship between education and climate is complex, as higher education levels may 

also be associated with economic growth and increased emissions (O’Neill et al. 2020). This 

suggests that climate-informed education may be critical in pursuing both climate 

resilience and educational equity (Fry and Lei 2021; C. Kwauk and Casey 2021). However, 

climate-informed education can be a challenge when resources for achieving basic 

education are already limited in many places (C. Kwauk 2020). 

For more on climate-informed education, see the subsection on education within the 

Engaging with Adolescents and Youth section of this chapter.  

  

https://creativecommons.org/licenses/by-nc-sa/4.0/
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Address gender inequities in systems and infrastructure  
Forwarding gender equity can occur through the transformation of social norms, 

resources, access, and patterns of power – and it can also occur through greater attention 

to systems and structures.  

For example, gender equity can be integrated into the process of repairing and developing 

physical infrastructure that is climate-resilient (van Eerdewijk, Bråten, and Danielsen 2021):   

Table 8. A summary of advances in infrastructure sector-specific knowledge on gender equity and social 

inclusion related climate change impacts and adaptation Source: van Eerdewijk, Bråten, and Danielsen 2021 

A summary of advances in sector-specific knowledge on gender equity and social 

inclusion related climate change impacts and adaptation: Infrastructure 

Vulnerability /absorptive capacity 

Groups particularly 

vulnerable to climate 

change 

Some groups, irrespective of climate change, have less 

access to infrastructure, e.g., elderly, disabled, women, 

children 

Examples of different, and 

more severe, experiences of 

climate change effects for 

different groups of people 

in different social positions 

Reliance on infrastructure is gendered, e.g., women are 

more severely affected by break-downs of drinking 

water, sanitation, waste-disposal infrastructure, and 

water infrastructure in agriculture and livestock 

husbandry. 

 

Climate-related break-down of infrastructure often 

leads to increased drudgery of women, which can affect 

girls’ schooling negatively 

Adaptive capacity 

Gender/ social differences 

in ability to respond to 

climate change 

People excluded or deprived from access to 

infrastructure are less likely to cope from the stresses 

and shocks of climate change. 

How gender and social 

relations mediate climate 

change response options 

Gender-division of labor/ care-economy make women 

and girls’ experience climate change related break-

downs of infrastructure more severe compared to men 

and boys and also further negatively affects their ability 

to respond/adapt to climate change. 

Examples of climate change 

actions with potential to 

enhance equality and social 

inclusion 

Investing in gender responsive and socially inclusive 

infrastructure development is a promising pathway to 

strengthening the adaptive capacity of women and girls 

/ those most affected by climate change. 

Format adapted and text excerpted from van Eerdewijk, Bråten, and Danielsen 2021 

 

 



117 
 

Case Study: Ethnic minority women’s empowerment 
Case Study 10. Ethnic minority women’s empowerment Source: Chauhan 2021 

COUNTRY ORGANIZATION KEY SECTORS 

Vietnam CARE International in Vietnam Gender equity, participatory 

planning, livelihoods, 

agriculture 

Description This project aims to empower remote ethnic minority women to actively 

participate in local socioeconomic development planning and decision-

making. To achieve this objective, the project focuses on four components: 

i) women’s voice in local development plans; ii) climate-resilient livelihoods; 

iii) strengthening women’s groups; and iv) fighting gender-based violence. 

The project targets 4,500 women and 3,000 men of Thai, Tay, Dzao, and 

Hmong people in remote northern mountain areas. Nearly 90% of women 

were aware of climate change and its implications for their community, 

and 43% of target women increased their income.  

The project worked with indigenous communities to conduct climate 

vulnerability and capacity assessments, as well as research on climate-

resilient livelihood models. For the first time in their life, local people 

reflected on climate change and its impact. A system of Sustainable Rice 

Intensification (SRI) was applied. People saved 40% of their seedlings, 

reduced fertilizer use by up to 40%, and saved 30% water. Carbon dioxide 

(CO2) emissions from SRI practices can fall by 70%. This model helps 

farmers adapt better to drought and disaster by reducing water usage and 

shortening the cultivation period. 

Gender strategy/ 

impact 

The project established a social protection net for local women via a saving 

and loan association. This is a platform for women to talk, share, start 

saving, and gain easy access to loans. It improves women’s confidence and 

solidarity. The SRI technical trainings were introduced for men and women. 

For the first time, the women could build their capacity on technical 

knowledge and agriculture, which is usually male-dominated. As a result, 

women improved their income by US$70 per acre of rice. 

Source: Chauhan 2021, citing WECF 2016 

Source Disclaimer: This is an adaptation of an original work by ARROW and UN Women. Views 

and opinions expressed in the adaptation are the sole responsibility of the author or authors of 

the adaptation and are not endorsed by ARROW and UN Women. 
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Learn More: Gender Equity and Climate 
 

 THEME LEARNING RESOURCE LINK 

 

A review of 

gender, 

resilience, and 

environmental 

change 

See A synthesis of convergent reflections, 

tensions and silences in linking gender and 

global environmental change research 

(Iniesta-Arandia et al. 2016) 

https://doi.org/10.1007/s1

3280-016-0843-0 

 

Gender equity 

and climate 

policy 

For more on specific policy steps to address 

the impacts of climate change on women’s 

health, see Climate change and women's 

health: Impacts and policy directions 

(Sorensen, Murray, et al. 2018) 

https://journals.plos.org/p

losmedicine/article?id=10.

1371/journal.pmed.10026

03 

For more on how gendered assumptions 

influence and hinder climate resilience 

progress, ee Gender equality in climate 

policy and practice hindered by 

assumptions (Lau et al. 2021) 

http://www.nature.com/ar

ticles/s41558-021-00999-7   

 

Girls’ education 

and climate 

For more on the role girls’ education plays 

in climate adaptation, see the Malala Fund’s 

report A greener, fairer future: Why leaders 

need to invest in climate and girls’ 

education (Fry and Lei 2021) 

https://www.ungei.org/sit

es/default/files/2021-

03/Girls-Education-

Climate-Report-2021-

eng.pdf  

For more on challenges and policy 

approaches for climate resilience within the 

education sector, see Roadblocks to quality 

education in a time of climate change (C. 

Kwauk 2020) 

https://eric.ed.gov/?id=ED

607008 

 

Engaging men in 

climate 

adaptation 

For more on how to engage men in climate 

justice work, see Men, masculinities, & 

climate change (Kato-Wallace et al. 2016) 

https://promundoglobal.o

rg/wp-

content/uploads/2016/04/

Men-Masculinities-

Climate-Change.pdf 

 

Integrating 

gender equity 

into climate 

action and 

disaster risk 

reduction 

The UN report Action not words: 

Confronting Gender Inequality through 

Climate Change Action and Disaster Risk 

Reduction in Asia, available here 

(Dankelman 2016) 

https://asiapacific.unwom

en.org/en/digital-

library/publications/2017/

04/action-not-words 

 

Advancing 

climate and 

equity through 

civil society 

For more on the role of strengthening civil 

society organizations (CSOs) to address 

gender in climate resilience work, see 

Accelerating Gender-Responsive Climate 

Action Through Empowered CSOs – 

Capacity Needs Assessment in Bangladesh, 

Cambodia and Vietnam (Naswa 2021) 

https://arrow.org.my/wp-

content/uploads/2021/11/

EmPower-Regional-Brief-

PDF.pdf 

https://doi.org/10.1007/s13280-016-0843-0
https://doi.org/10.1007/s13280-016-0843-0
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002603
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002603
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002603
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002603
http://www.nature.com/articles/s41558-021-00999-7
http://www.nature.com/articles/s41558-021-00999-7
https://www.ungei.org/sites/default/files/2021-03/Girls-Education-Climate-Report-2021-eng.pdf
https://www.ungei.org/sites/default/files/2021-03/Girls-Education-Climate-Report-2021-eng.pdf
https://www.ungei.org/sites/default/files/2021-03/Girls-Education-Climate-Report-2021-eng.pdf
https://www.ungei.org/sites/default/files/2021-03/Girls-Education-Climate-Report-2021-eng.pdf
https://www.ungei.org/sites/default/files/2021-03/Girls-Education-Climate-Report-2021-eng.pdf
https://eric.ed.gov/?id=ED607008
https://eric.ed.gov/?id=ED607008
https://promundoglobal.org/wp-content/uploads/2016/04/Men-Masculinities-Climate-Change.pdf
https://promundoglobal.org/wp-content/uploads/2016/04/Men-Masculinities-Climate-Change.pdf
https://promundoglobal.org/wp-content/uploads/2016/04/Men-Masculinities-Climate-Change.pdf
https://promundoglobal.org/wp-content/uploads/2016/04/Men-Masculinities-Climate-Change.pdf
https://promundoglobal.org/wp-content/uploads/2016/04/Men-Masculinities-Climate-Change.pdf
https://asiapacific.unwomen.org/en/digital-library/publications/2017/04/action-not-words
https://asiapacific.unwomen.org/en/digital-library/publications/2017/04/action-not-words
https://asiapacific.unwomen.org/en/digital-library/publications/2017/04/action-not-words
https://asiapacific.unwomen.org/en/digital-library/publications/2017/04/action-not-words
https://arrow.org.my/wp-content/uploads/2021/11/EmPower-Regional-Brief-PDF.pdf
https://arrow.org.my/wp-content/uploads/2021/11/EmPower-Regional-Brief-PDF.pdf
https://arrow.org.my/wp-content/uploads/2021/11/EmPower-Regional-Brief-PDF.pdf
https://arrow.org.my/wp-content/uploads/2021/11/EmPower-Regional-Brief-PDF.pdf
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Migration and Urban Development 
As climate shifts livelihoods and ecosystems, many people migrate in response – often 

towards urban centers. Given this, migration and urban development often go hand-in-

hand as populations shift across the landscape in response to changing 

socioenvironmental pressures. 

Ensure safety, autonomy, and resources for people who migrate  
Migration is a risk and direct impact of a changing climate – but it can also be an important 

adaptive strategy. For women who migrate, enabling migration to be adaptive often means 

working to ensure women have free choice regarding if, when, where, and how to migrate 

(Evertsen and van der Geest 2020). Distress migration increases the risk of trafficking, 

slavery, and low bargaining power upon arrival to the destination, so pre-emptive 

measures to reduce distress migration can be very beneficial (Bharadwaj et al. 2022). 

However, when people do decide to migrate, they should be supported in that decision 

(Bharadwaj et al. 2022). 

Access to social protections, like a job card, food security, or income support, can reduce 

odds of migrating and help ensure that migration is supported (Bharadwaj et al. 2022). 

These protections should be designed to reach marginalized groups, be grounded in rights-

based frameworks, and have robust management to ensure they can efficiently deliver 

portable services (Bharadwaj et al. 2022). In addition, skills development before migration 

can ensure that people who do decide to migrate are adequately prepared for employment 

at their destination (Bharadwaj et al. 2022). Facilitation of employment upon arrival and 

community support for relocation can also benefit those who migrate (Bharadwaj et al. 

2022). Services could also include advisory or helpline services (Bharadwaj et al. 2022). 

Because many women who migrate due to climate-related pressures do so to find 

alternative income streams, they may face additional vulnerabilities in the workplace or 

due to work-related stigma. Workplace adaptations like allowing breaks for prayers, 

reducing temperatures in factory settings so women can wear modest clothing, and 

providing day care for children can reduce the stigma and risks they face (Evertsen and van 

der Geest 2020). Strengthening migrant social networks and connections to local services 

and resources can also be an important area for partnership and collaboration.  

Developing information systems for migration can also ensure policies and programs are 

responsive to migrants’ needs (Bharadwaj et al. 2022). 

Understanding gendered vulnerabilities and adaptive capacities around climate-induced 

migration can inform these efforts (van Eerdewijk, Bråten, and Danielsen 2021):  
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Table 9. A summary of advances in migration sector-specific knowledge on gender equity and social inclusion 

related climate change impacts and adaptation Source: van Eerdewijk, Bråten, and Danielsen 2021 

A summary of advances in sector-specific knowledge on gender equity and social 

inclusion related climate change impacts and adaptation: Climate-induced 

migration 

Vulnerability /absorptive capacity 

Groups particularly vulnerable 

to climate change 

Gender relations and norms shape different groups of 

people’s migration patterns and experiences at every stage of 

the migration cycle (predeparture, transit, arrival, stay and 

return). 

Examples of different, and 

more severe, experiences of 

climate change effects for 

different groups of people in 

different social positions 

Climate-induced migration is found to potentially (re)produce 

and reinforce gender inequalities in the different stages of 

the migration cycle, i.e., gender relations and norms shape 

women and men’s experiences of migration, including the 

risks involved throughout the entirety of their migration 

journey.  

 

Out-migration might contribute to changing population 

structures, such as aging populations with particular 

vulnerabilities 

 

Adaptive capacity 

Gender/ social differences in 

ability to respond to climate 

change 

Gender relations and norms might prevent some groups of 

women from migrating, effectively trapping women in climate 

stressed communities. 

How gender and social 

relations mediate climate 

change response options 

The ways in which social markers, such as class and marital 

status, intersect with gender determine whether migration 

improves or erodes the adaptive capacity of women ‘left 

behind’. 

Examples of climate change 

actions with potential to 

enhance equality and social 

inclusion 

Climate-induced migration might bring positive changes in 

women and men’s everyday lives as migration might alter 

unequal gender relations and norms in different contexts. 

Format adapted and text excerpted from van Eerdewijk, Bråten, and Danielsen 2021 

 

Improve climate-resilience of urban centers 
Migration flows often move towards urban centers, meaning that urban development is a 

key part of ensuring healthy, equitable, and climate resilient communities. Research on 

urban slums in Accra, Ghana, for example, found that despite the severe climate-related 

hazards in these urban environments, women were, irrespective of age or education, more 

vulnerable given their lack of access to resources, poor housing quality, high domestic 

labor burden, and limited role in decision making (Owusu, Nursey-Bray, and Rudd 2019). 
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Scaling up climate-adaptive urban development often requires establishing multi-level 

relationships across both local and national stakeholders, bridged by robust policy 

frameworks and shared goals (Tozer et al. 2022).  

Attending to the diverse and intersectional vulnerabilities and adaptive capacities of urban 

residents can ensure that urban development efforts address these needs (van Eerdewijk, 

Bråten, and Danielsen 2021): 

Table 10. A summary of advances in urban development sector-specific knowledge on gender equity and social 

inclusion related climate change impacts and adaptation Source: van Eerdewijk, Bråten, and Danielsen 2021 

A summary of advances in sector-specific knowledge on gender equity and social 

inclusion related climate change impacts and adaptation: Urban development 

Vulnerability /absorptive capacity 

Groups particularly vulnerable 

to climate change 

Communities/dweller in disaster prone, informal 

settlements/slums built outside formal laws and regulations - 

in particular and increasingly women and girls in female-

headed households, migrant and homeless youth, and 

individuals whose gender falls outside normative categories 

Examples of different, and 

more severe, experiences of 

climate change effects for 

different groups of people in 

different social positions 

Safety of groups mentioned above of particular concern due 

to insecurity of settlements/housing and increased risk of 

evictions as well as (especially for women) additional 

suffering due to insufficient access to essential infrastructure 

and other basic services 

Adaptive capacity 

Gender/ social differences in 

ability to respond to climate 

change 

Gender differentiated adaptive capacity: women (slum) 

dwellers often struggle harder to rebuild climate change-

affected livelihoods than men 

How gender and social 

relations mediate climate 

change response options 

• At household level: Gender inequitable access to productive 

resources, low participation in adaptation decision-making 

and domestic work burdens  

• At level of urban governance structures and institutions:  

o Gender and social underrepresentation and exclusion 

from urban decision-making bodies/ planning  

o Lack of recognition of diverse needs, knowledge of and 

contributions to urban development  

Existing urban climate adaptation response, relief and 

recovery efforts entrench rather than address gender and 

social inequalities 

Examples of climate change 

actions with potential to 

enhance equality and social 

inclusion 

Post-hazard reconstruction of human settlement that 

requires property ownership and occupancy rights of 

women/other particularly vulnerable urban groups 

Format adapted and text excerpted from van Eerdewijk, Bråten, and Danielsen 2021 
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Case Study: Cash and voucher assistance for adolescent refugees and 
migrants  
Case Study 11. Supporting adolescent refugees and migrants with cash and voucher assistance Source: YLabs 

2022 

COUNTRY ORGANIZATION KEY SECTORS 

Ethiopia YLabs Migration, adolescents and 

youth, humanitarian, 

economic 

Description 
Taageero Cash is a cash and voucher assistance program that provides 

economic support to unaccompanied adolescent refugees ages 12-18 – 

who are often left out of cash transfer programs – in Sheder camp, 

Ethiopia. The residents of Sheder camp (approx 11,000 as of Dec 2020) are 

refugees from Somalia, driven from their homeland through a complex 

mix of conflict, drought, and climate impacts. The project is led by Ylabs, in 

partnership with Stichting Vluchteling and the International Rescue 

Committee. The pilot program was the first of its kind with a specific focus 

on unaccompanied minors. The design and pilot results are informing the 

development of guidelines for developing similar programs aimed at youth 

in humanitarian settings-- a population expected to continue to grow as a 

result of climate-driven migration.  

Gender 

strategy/ impact 

The goal of providing direct cash to unaccompanied adolescents was to 

reduce the risks that this population disproportionately faces. While 

conducting early research the team found that there were gender 

disparities in the negative outcomes and risks these adolescents face. 

Particularly, young women were more likely to be primary caretakers in the 

home, more likely to need to drop out of school, and more likely to need to 

travel outside of the refugee camp to find work that often put them in 

harm's way. Therefore, the program focused on providing a level of 

financial assistance to UASC that would allow for young women to remain 

in school and/or allow them to forgo dangerous working conditions 

outside of camp. Financial assistance was intentionally not conditional on 

school attendance, as this would have negatively impacted young women 

who are fulfilling caregiving roles in their household. 
Source: YLabs 2022c 
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Learn More: Migration and Urban Development 
 THEME LEARNING RESOURCE LINK 

 

Addressing 

climate-related 

migration 

For more on addressing the risks of 

climate-related migration, see Social 

protection and informal job market 

reform for tackling climate migration 
nexus (Bharadwaj et al. 2022) 

https://pubs.iied.org/2112

1iied 

CARE’s Guidebook for Integrating 

Migration and Translocality into 

Adaptation 

https://careclimatechange

.org/migration-

adaptation-guide/  

 

Participatory 

approaches to 

strengthening 

the built 

environment 

For ten examples of participatory initiatives 

around climate and the built environment, 

see IHRB’s Community-led and Participatory 

Approaches to Climate Action in the Built 

Environment report 

https://www.ihrb.org/focu

s-areas/built-

environment/community-

led-and-participatory-

approaches-to-climate-

action-in-the-built-

environment  

 

Local example 

of urban climate 

responses 

For examples of how climate resilience can 

be strengthened in urban areas of Africa, 

see Pathways for resilience to climate 

change in African cities 

https://iopscience.iop.org/

article/10.1088/1748-

9326/ab7951/meta  

For examples of successful climate-

integrated urban development initiatives 

across Africa, see Mobilizing infrastructure 

investments for urban climate action in 

Africa: enabling factors for multilevel action 

(Tozer et al. 2022). 

https://doi.org/10.1080/13

549839.2022.2100878  

 

Evaluating 

urban 

adaptation 

efforts 

The GAMMA methodology (Gender 

Assessment and Monitoring of Mitigation 

and Adaptation) is a policy-oriented 

approach to evaluating urban climate 

mitigation and adaptation (GenderCC 2021) 

https://www.gendercc.net

/resources/gamma.html  

The Integrating Gender into Urban Climate 

Change Initiatives (GUCCI) project applies 

the GAMMA methodology as it aims to 

integrate gender into urban climate 

planning and policy  

https://womengenderclim

ate.org/gjc_solutions/integ

rating-gender-into-urban-

climate-change-initiatives-

gucci/  

  

https://pubs.iied.org/21121iied
https://pubs.iied.org/21121iied
https://careclimatechange.org/migration-adaptation-guide/
https://careclimatechange.org/migration-adaptation-guide/
https://careclimatechange.org/migration-adaptation-guide/
https://www.ihrb.org/focus-areas/built-environment/community-led-and-participatory-approaches-to-climate-action-in-the-built-environment
https://www.ihrb.org/focus-areas/built-environment/community-led-and-participatory-approaches-to-climate-action-in-the-built-environment
https://www.ihrb.org/focus-areas/built-environment/community-led-and-participatory-approaches-to-climate-action-in-the-built-environment
https://www.ihrb.org/focus-areas/built-environment/community-led-and-participatory-approaches-to-climate-action-in-the-built-environment
https://www.ihrb.org/focus-areas/built-environment/community-led-and-participatory-approaches-to-climate-action-in-the-built-environment
https://www.ihrb.org/focus-areas/built-environment/community-led-and-participatory-approaches-to-climate-action-in-the-built-environment
https://www.ihrb.org/focus-areas/built-environment/community-led-and-participatory-approaches-to-climate-action-in-the-built-environment
https://iopscience.iop.org/article/10.1088/1748-9326/ab7951/meta
https://iopscience.iop.org/article/10.1088/1748-9326/ab7951/meta
https://iopscience.iop.org/article/10.1088/1748-9326/ab7951/meta
https://doi.org/10.1080/13549839.2022.2100878
https://doi.org/10.1080/13549839.2022.2100878
https://www.gendercc.net/resources/gamma.html
https://www.gendercc.net/resources/gamma.html
https://womengenderclimate.org/gjc_solutions/integrating-gender-into-urban-climate-change-initiatives-gucci/
https://womengenderclimate.org/gjc_solutions/integrating-gender-into-urban-climate-change-initiatives-gucci/
https://womengenderclimate.org/gjc_solutions/integrating-gender-into-urban-climate-change-initiatives-gucci/
https://womengenderclimate.org/gjc_solutions/integrating-gender-into-urban-climate-change-initiatives-gucci/
https://womengenderclimate.org/gjc_solutions/integrating-gender-into-urban-climate-change-initiatives-gucci/
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Engaging with Adolescents and Youth 
Engaging with adolescents and youth on climate is important not only because of the 

potential impact on their own health and well-being, but also because of the role they play 

in influencing households, schools, and community settings (Trott 2021a). While climate 

responses are increasingly gender-responsive, they tend to be less responsive to the needs 

of adolescents and youth, especially girls (Devonald et al. 2022).  

Adolescents and youth play a critical role not only in the future, but also in the present, as 

active and engaged members of their communities (Walker 2017). Youth can take action 

through activities like pro-environmental behaviors, civic engagement, and climate justice 

activism (van Nieuwenhuizen et al. 2021). These types of “active coping” may be critical in 

mediating the impact of climate on adolescent and youth mental health (Clemens, von 

Hirschhausen, and Fegert 2022).  

 

 

 

Design with youth in mind 
Because youth – and young women in particular – are often disproportionately affected by 

climate threats, it is important to engage with and explicitly design for youth in climate 

responses. Overall best practices for engaging with adolescents and youth on climate 

resilience include developing a rights-based safety net, aiming for long-term resilience, 

reaching the most vulnerable, and building their voice and agency (Bharadwaj 2022). 

Fostering these enabling conditions can be a critical part of addressing key adverse climate-

related effects that adolescents and youth experience, such as child marriage (Asadullah, 

Islam, and Wahhaj 2021). Based on work with adolescents in China and Nepal, best 

practices for adolescents and youth programming in the wake of disasters and 

emergencies include engaging with youth in the process of designing systems and 

programs to meet their needs, provision of age-specific services (such as psychological 

support or family reunification), education and training, and age-appropriate ways to 

contribute to emergency response (Newnham et al. 2019).  

Key Areas for Engaging Youth on Climate Adaptation 

(1) Mental health 

(2) Migration, urban spaces, and climate resilient livelihoods 

(3) Extreme heat resilience  

(4) Youth leadership and school enrollment 

(5) Sexual and reproductive health systems resilience  

Box 4. Key areas for engaging youth on climate 
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Active listening, fostering active engagement opportunities, and building agency can all be 

critical elements of supporting youth and adolescents in less developed countries who are 

experiencing climate threats (Sanson, Van Hoorn, and Burke 2019). When bringing youth 

together, taking a justice-oriented approach to climate action can build alliances between 

youth in a way that inspires action and builds solidarity (Stapleton 2019). At the same time, 

it is important to attend to the many different intersectional identities and forms of 

marginalization (such as disability or migration status) that adolescents and youth 

experience, which may affect how they engage with and act on climate (Ronoh, Gaillard, 

and Marlowe 2017; Walker 2021; Bowman 2020). 

Support youth livelihoods 
Supporting the livelihoods of adolescents and youth amid climate change is also important. 

However, despite their sizable population and unique needs and desires, youth are not 

always included in efforts to strengthen livelihoods, particularly in the agriculture sector 

(De Pinto, Bryan, and Aberman 2020).  

Based on work with Wolayta youth in rural Ethiopia, researchers recommend integrating 

youth needs – such as skills development and fair compensation policies – into livelihoods 

programming (Tsegay 2021). In areas with high youth unemployment, expanding rural 

business and employment opportunities that can complement farming may be an effective 

strategy for supporting youth (De Pinto, Bryan, and Aberman 2020).   

Research with youth farmers in Nigeria found that they had a high awareness of climate 

change: youth reported that they learned coping strategies through trial and error, elders, 

colleagues, and media (Adeloye and Sotomi 2013). Their use of climate coping strategies 

varied based on their gender, religion, marital status, ethnicity, age, years of formal 

education, and farming experience, suggesting that efforts to support youth farmers facing 

climate change should be tailored to their distinct needs (Adeloye and Sotomi 2013).  Often, 

young people understand climate change and how to adapt to it, but lack the agricultural 

inputs, financial capital, decision-making power, or land ownership in order to enact those 

adaptation (Amsler, Hein, and Klasek 2017). 

Intergenerational knowledge exchange can also contribute to strengthening adolescent 

and youth livelihoods. For example, in Malaysia, both youth and older fisherpeople had 

equivalent abilities to adapt to climate change – an outcome attributed to intergenerational 

knowledge-sharing through fishing gatherings and several knowledge sharing channels 

(including television, radio, flags, and in-person) (Samah, Shaffril, and Fadzil 2019). 

However, while intergenerational learning has potential, it can also be limited by children 

and youths’ autonomy in the household and their parents’ disconnection from climate risks 

(Williams, McEwen, and Quinn 2017). Adolescents and youths may also face challenges if 

they have gaps in climate knowledge or communication skills: Fijian youth struggled to talk 
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about climate with their family and had key knowledge gaps around climate change (Scott-

Parker and Kumar 2018).  

Leverage the transformative potential of climate education 
Education can be an important mechanism for engaging adolescents and youth in climate, 

and several strategies can be used to expand the impact of youth climate education. 

Expand resources in schools for climate education  
In addition, schools and teachers can play a role in climate education and activism (Dunlop 

et al. 2021). Research with students in Indonesia found that while students felt they were 

aware of potential disaster hazards and felt they could keep themselves safe, there were 

critical gaps in their actual disaster risk reduction knowledge (Amri et al. 2017). Research 

with youth in Pakistan suggests that youth want more climate education, through both 

formal education systems and advocacy campaigns (Hassan, Ghias, and Fatima 2018).  

Several strategies can be used to strengthen climate education in schools. In Rwanda, 

disaster risk reduction education in schools – and its overall impact on community 

resilience – was limited by 1) limited technical expertise and resources for teachers and 2) 

delivery only to secondary, but not primary or graduate, schools (Nahayo et al. 2018). 

Addressing these gaps could improve delivery of curricula. Based on disaster risk reduction 

education in Indonesian schools, researchers recommended creating an online knowledge 

hub with educational resources, guidelines, and manuals; creating online networks to 

connect teachers interested in disaster education; integrating this material into teacher 

training; and planning joint educational activities with schools and local councils/agencies 

(Amri et al. 2017). Turning to materials that have already been developed in the disaster 

risk reduction space may provide a useful resource for those developing climate resilience 

educational materials.  

Use transformative learning approaches to foster youth agency and leadership 
By leveraging experiential and empowering pedagogical approaches more commonly used 

in gender transformative curricula, youth climate curricula can better generate 

transformative change (C. T. Kwauk and Wyss 2022).  Many of the youth-focused curricula 

for climate justice take a more cognitive, rather than socioemotional or behavioral, 

approach (C. T. Kwauk and Wyss 2022). However, for youth, climate education can be about 

more than just gaining knowledge: it can also serve as a mechanism for enabling young 

people – including girls and those from disadvantaged backgrounds – to realize their 

political agency and engage in climate adaptation efforts (Davies and Hügel 2021; Cutter-

Mackenzie and Rousell 2019). By bridging climate justice and gender transformative 

learning approaches – and taking advantage of shared common ground around 

community engagement, systems of power, agency, and activism, interpersonal skill 

development, and health – it may be possible to create truly gender transformative youth 

education for climate justice  (C. T. Kwauk and Wyss 2022). These climate learning spaces 
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can create a leadership pipeline for women’s engagement in community decision making, 

policymaking, and society at large, which is important because when more women are 

engaged as leaders, decisionmakers, and participants, more effective climate adaptation 

measures are taken (Cook, Grillos, and Andersson 2019). Realizing this vision requires 

recognizing and forwarding youth agency. For example, in research on disaster risk 

reduction with schoolchildren in Indonesia, though NGOs saw students as passive 

participants, over 80% of students wanted to be actively involved in disaster planning (Amri 

et al. 2017). 

Develop a range of youth skills through participatory, arts-based, and action-
oriented approaches 
Many green skills trainings for youth focus on technical skills, but there youth also need to 

develop a breath of related socioemotional, civic, and justice-oriented skills (C. T. Kwauk 

and Wyss 2022). One way to do this is by developing programs where adolescents and 

youth can translate their educational experiences into climate action through participatory 

activities like climate clubs, homestead gardens, risk mapping, transect walks, and mind 

mapping, which can be used to co-create knowledge, innovate climate solutions, and 

advocate for change (Amri et al. 2017; Haynes and Tanner 2015; Molina et al. 2009; 

Bharadwaj 2022). For example, in Brazil, researchers used a mobile app to have students 

record their interactions with food, water, and energy, then visually map these images 

while identifying spaces for taking action and sharing responsibility (Trajber et al. 2019). 

Activities like these can reveal ways that adolescents and youth are already engaged in 

ordinary, everyday forms of climate activism (Skovdal and Benwell 2021; Trott 2021b).  

Other creative and arts-based approaches can also be used to engage adolescents and 

youth in climate. Integrating arts – such as photovoice – into after-school climate education 

programs can help students identify risks in their communities and then take action 

collaboratively (Trott 2019; 2020; Trott, Even, and Frame 2020). Climate-related photovoice 

projects can contributed to improved mental health, well-being, and sense of 

empowerment among adolescents (Grant and Case 2022). Art can also be integrated into 

sustainable behavior change projects for youth (Bentz and O’Brien 2019). Other arts 

projects have put youth art in public spaces, such as buses, as a way to engage the broader 

public in climate education (Hendrickson Lohmeier et al. 2021).  

Broad possibilities exist around supporting climate learning and action with participatory, 

multimedia, and action-oriented approaches. Participatory video making has been used in 

the Philippines, Puerto Rico, and Canada to help youth to document and raise awareness 

about their climate-related risks and experiences (Haynes and Tanner 2015; MacDonald et 

al. 2015; Leckey et al. 2021). Using digital technologies like geotagging and GIS, these 

participatory approaches to gathering climate media and stories can be used to accelerate 

storytelling and advocacy through mapping, like with the Act Now for Tomorrow campaign 
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from UNICEF ahead of COP21 (UNICEF 2015). Other similar approaches include 

participatory photography and drawing, participatory play, speculative and design fiction, 

app co-design, climate education, gaming, hacktivism, and social media  (Doyle 2020; 

Rousell et al. 2021; D. Maxwell et al. 2019; Stevenson, Oldfield, and Ortiz 2022).  

Foster youth activism – and respond to youth activists 
Around the world, many youth are mobilizing in new ways as climate activists (O’Brien, 

Selboe, and Hayward 2018). Youth climate activists often fuse digital and physical 

resistance in an innovative ways, leveraging both digital culture and youth culture to build a 

diverse coalition organized around shared climate activism goals (Wielk and Standlee 2021; 

Molder et al. 2022). These goals are often oriented towards climate change as an ethical 

and moral issue, a rights-based approach (Gasparri et al. 2021; Molder et al. 2022). Digital 

tools can also be used to engage youth in climate resilience planning (Napawan, Simpson, 

and Snyder 2017). 

For youth, repeated and regular participation in climate activism might be an important 

part of creating climate optimism (Cattell 2021). However, while climate activism is 

associated with youth resilience and positive development, it can also cause stress, 

particularly for those from minority communities (van Nieuwenhuizen et al. 2021). For 

indigenous youth in Canada, for example, climate grief and climate activism are deeply 

intertwined (Barraclough 2022). Despite progress made towards adolescent and youth 

participation in policymaking, there is a continued need for climate policymaking to truly 

engage with youth in an inclusive and meaningful way (Gasparri et al. 2022; J. Ritchie 2021; 

Benkenstein et al. 2020). In this, as in all initiatives, forwarding and attending to gender is 

critical. 
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Case Study: Mobilizing youth advocates through citizen science  
Case Study 12. Mobilizing youth as advocates through citizen science Source: YLabs 2022 

COUNTRY ORGANIZATION KEY SECTORS 

South Africa, 

Nigeria, and 

Ghana 

YLabs Adolescents and youth, 

advocacy, air quality, 

participatory action, urban 

development 

Description 
The Cityzens project has trained and mobilized 30 youth leaders 

(students, activists, scientists, and athletes under the age of 35) in 

Cape Town, Lagos, and Accra to collect data on air pollution and 

public space in their cities via wearable sensors. The youth leaders 

then developed advocacy tactics to obtain public commitments 

from their city governments to climate-resilient, health-oriented 

urban development policies, which will be rolled out during and 

after COP27. This projected is carried out by YLabs, with Urban 

Better, London School of Hygiene and Tropical Medicine, and 

Treeshake. The project is an example of facilitating youth leadership 

in policy advocacy at the intersection of climate, health, and gender 

representation.  

Gender 

strategy/ impact 

Air pollution exposure impacts are gendered, as women retain a 

great amount of fine particulate matter in their lung tissue. 

Pregnant women who have air pollution exposure are also at 

greater risk for preterm birth and pregnancy complications. 

Recognizing the gendered impacts of air pollution and of climate 

change, the C4CA project ensured that at least 50% of the youth 

leaders were female in each city. Advocacy partnerships in each city 

were established with a diverse coalition of partners, with a 

particular point made to include gender justice and reproductive 

health organizations.  

When the youth leaders collected data about the quality of public 

space in their neighborhood, safety for female-presenting people 

was included as a factor to assess. This helps ensure that gender is 

a consideration when advocating for sustainable urban 

infrastructure improvements. 

Source: YLabs 2022a 
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Learn More: Adolescents and Youth 
 THEME LEARNING RESOURCE LINK 

 

Children and 

climate 

For a high-level review of child-centered 

climate adaptation, see Why focus on 

children: a literature review of child-

centered climate change adaptation 

approaches (Treichel 2020) 

https://search.informit.or

g/doi/abs/10.3316/ielapa.

179621861555500 

 

Best practices 

for youth and 

climate 

For more on best practices for 

intersectional, gender-equitable climate 

programming for adolescents and youth, 

see Gender equality and climate justice 

programming for youth in low- and middle-

income countries: an analysis of gaps and 

opportunities 

https://www.tandfonline.c

om/doi/full/10.1080/1350

4622.2022.2123894 

For specific guidance on child-centered 

climate adaptation initiatives in Bangladesh, 

including how to select, implement, and 

evaluate solutions, see Child-centred 

community-based adaptation in 

Bangladesh (Bharadwaj, Chakravarti, and 

Karthikeyan 2022) 

https://pubs.iied.org/2077

6iied 

For examples of climate resilience projects 

that engaged adolescents and youth, see 

Adolescent well-being and the climate crisis 

(McGushin et al. 2021) 

https://pmnch.who.int/res

ources/publications/m/ite

m/adolescent-well-being-

and-the-climate-crisis   

 

Youth climate 

activism 

For a digital youth advocacy community 

(around many issues, including climate), see 

UNICEF’s Voices of Youth hub, Youth 

Advocacy Guide, and their climate page, 

 

https://www.voicesofyout

h.org/ 

 

https://www.voicesofyout

h.org/youth-advocacy 

 

https://www.voicesofyout

h.org/climateaction 

For more on youth activism, see UN 

Women’s blog post Youth voices for change: 

Four young climate action leaders we 

admire (UN Women 2022) 

https://www.unwomen.or

g/en/news-

stories/feature-

story/2022/02/youth-

voices-for-change-four-

young-climate-action-

leaders-we-admire 

For lessons and strategies for youth climate 

advocacy in Africa, see Youth Climate 

Advocacy (Benkenstein et al. 2020) 

https://www.africaportal.o

rg/publications/youth-

climate-advocacy/   

https://search.informit.org/doi/abs/10.3316/ielapa.179621861555500
https://search.informit.org/doi/abs/10.3316/ielapa.179621861555500
https://search.informit.org/doi/abs/10.3316/ielapa.179621861555500
https://www.tandfonline.com/doi/full/10.1080/13504622.2022.2123894
https://www.tandfonline.com/doi/full/10.1080/13504622.2022.2123894
https://www.tandfonline.com/doi/full/10.1080/13504622.2022.2123894
https://pubs.iied.org/20776iied
https://pubs.iied.org/20776iied
https://pmnch.who.int/resources/publications/m/item/adolescent-well-being-and-the-climate-crisis
https://pmnch.who.int/resources/publications/m/item/adolescent-well-being-and-the-climate-crisis
https://pmnch.who.int/resources/publications/m/item/adolescent-well-being-and-the-climate-crisis
https://pmnch.who.int/resources/publications/m/item/adolescent-well-being-and-the-climate-crisis
https://www.voicesofyouth.org/
https://www.voicesofyouth.org/
https://www.voicesofyouth.org/youth-advocacy
https://www.voicesofyouth.org/youth-advocacy
https://www.voicesofyouth.org/climateaction
https://www.voicesofyouth.org/climateaction
https://www.unwomen.org/en/news-stories/feature-story/2022/02/youth-voices-for-change-four-young-climate-action-leaders-we-admire
https://www.unwomen.org/en/news-stories/feature-story/2022/02/youth-voices-for-change-four-young-climate-action-leaders-we-admire
https://www.unwomen.org/en/news-stories/feature-story/2022/02/youth-voices-for-change-four-young-climate-action-leaders-we-admire
https://www.unwomen.org/en/news-stories/feature-story/2022/02/youth-voices-for-change-four-young-climate-action-leaders-we-admire
https://www.unwomen.org/en/news-stories/feature-story/2022/02/youth-voices-for-change-four-young-climate-action-leaders-we-admire
https://www.unwomen.org/en/news-stories/feature-story/2022/02/youth-voices-for-change-four-young-climate-action-leaders-we-admire
https://www.unwomen.org/en/news-stories/feature-story/2022/02/youth-voices-for-change-four-young-climate-action-leaders-we-admire
https://www.africaportal.org/publications/youth-climate-advocacy/
https://www.africaportal.org/publications/youth-climate-advocacy/
https://www.africaportal.org/publications/youth-climate-advocacy/
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 THEME LEARNING RESOURCE LINK 

 

Education and 

climate 

 

For more on the role girls’ education plays 

in climate adaptation, see the Malala Fund’s 

report A greener, fairer future: Why leaders 

need to invest in climate and girls’ 

education (Fry and Lei 2021) 

https://www.ungei.org/sit

es/default/files/2021-

03/Girls-Education-

Climate-Report-2021-

eng.pdf  

For more on challenges and policy 

approaches for climate resilience within the 

education sector, see Roadblocks to quality 

education in a time of climate change (C. 

Kwauk 2020) 

https://eric.ed.gov/?id=ED

607008 

For more on girls’ rights in climate action 

with an educational lens, see Girls’ 

education in climate strategies: 

Opportunities for improved policy and 

enhanced action in Nationally Determined 

Contributions (C. Kwauk et al. 2019) 

https://plan-

international.org/uploads/

2021/12/girls-ed-in-

climate-strategies-

working-paper-final.pdf 

 

Teaching 

resources 

For classroom resources for schools around 

climate change and girls’ education, see 

Climate Change and Girls' Education: school 

resource pack as well as the teacher toolkit. 

https://www.britishcouncil

.or.th/en/school-resource-

pack 

 

https://www.britishcouncil

.or.th/en/teacher-toolkit   

For additional educational resources for 

youth and climate, see UNICEF’s climate 

and environment themed resources at the 

World’s Largest Lesson 

https://worldslargestlesso

n.globalgoals.org/resourc

es/?_sft_theme=protecting

-planet-

earth&_sft_language=engli

sh 

For French language climate mobilization 

resources for children and youth, see 

UNICEF’s mobilization toolkit 

https://www.unicef.fr/artic

le/pour-lutter-contre-le-

changement-climatique-

rejoignez-le-mouvement-

des-jeunes 

For interactive 30-60 minute activities for 

engaging children aged 7-12 in climate, see 

Children’s Climate Cards from Plan 

International 

https://plan-

international.org/publicati

ons/childrens-climate-

cards/ 

For a child-centered approach to 

personalizing climate action, see the UN’s 

Act Now Climate Action Superhero 

webpage 

https://www.un.org/sustai

nabledevelopment/climat

e-action-superheroes/ 

https://www.ungei.org/sites/default/files/2021-03/Girls-Education-Climate-Report-2021-eng.pdf
https://www.ungei.org/sites/default/files/2021-03/Girls-Education-Climate-Report-2021-eng.pdf
https://www.ungei.org/sites/default/files/2021-03/Girls-Education-Climate-Report-2021-eng.pdf
https://www.ungei.org/sites/default/files/2021-03/Girls-Education-Climate-Report-2021-eng.pdf
https://www.ungei.org/sites/default/files/2021-03/Girls-Education-Climate-Report-2021-eng.pdf
https://eric.ed.gov/?id=ED607008
https://eric.ed.gov/?id=ED607008
https://plan-international.org/uploads/2021/12/girls-ed-in-climate-strategies-working-paper-final.pdf
https://plan-international.org/uploads/2021/12/girls-ed-in-climate-strategies-working-paper-final.pdf
https://plan-international.org/uploads/2021/12/girls-ed-in-climate-strategies-working-paper-final.pdf
https://plan-international.org/uploads/2021/12/girls-ed-in-climate-strategies-working-paper-final.pdf
https://plan-international.org/uploads/2021/12/girls-ed-in-climate-strategies-working-paper-final.pdf
https://www.britishcouncil.or.th/en/school-resource-pack
https://www.britishcouncil.or.th/en/school-resource-pack
https://www.britishcouncil.or.th/en/school-resource-pack
https://www.britishcouncil.or.th/en/teacher-toolkit
https://www.britishcouncil.or.th/en/teacher-toolkit
https://worldslargestlesson.globalgoals.org/resources/?_sft_theme=protecting-planet-earth&_sft_language=english
https://worldslargestlesson.globalgoals.org/resources/?_sft_theme=protecting-planet-earth&_sft_language=english
https://worldslargestlesson.globalgoals.org/resources/?_sft_theme=protecting-planet-earth&_sft_language=english
https://worldslargestlesson.globalgoals.org/resources/?_sft_theme=protecting-planet-earth&_sft_language=english
https://worldslargestlesson.globalgoals.org/resources/?_sft_theme=protecting-planet-earth&_sft_language=english
https://worldslargestlesson.globalgoals.org/resources/?_sft_theme=protecting-planet-earth&_sft_language=english
https://www.unicef.fr/article/pour-lutter-contre-le-changement-climatique-rejoignez-le-mouvement-des-jeunes
https://www.unicef.fr/article/pour-lutter-contre-le-changement-climatique-rejoignez-le-mouvement-des-jeunes
https://www.unicef.fr/article/pour-lutter-contre-le-changement-climatique-rejoignez-le-mouvement-des-jeunes
https://www.unicef.fr/article/pour-lutter-contre-le-changement-climatique-rejoignez-le-mouvement-des-jeunes
https://www.unicef.fr/article/pour-lutter-contre-le-changement-climatique-rejoignez-le-mouvement-des-jeunes
https://plan-international.org/publications/childrens-climate-cards/
https://plan-international.org/publications/childrens-climate-cards/
https://plan-international.org/publications/childrens-climate-cards/
https://plan-international.org/publications/childrens-climate-cards/
https://www.un.org/sustainabledevelopment/climate-action-superheroes/
https://www.un.org/sustainabledevelopment/climate-action-superheroes/
https://www.un.org/sustainabledevelopment/climate-action-superheroes/
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 THEME LEARNING RESOURCE LINK 

 

Participatory 

approaches 

For participatory strategies for engaging 

children and youth in sustainability and 

planning, see Placemaking with Children 

and Youth: Participatory Practices for 

Planning Sustainable Communities (Derr, 

Chawla, and Mintzer 2018) 

https://muse.jhu.edu/boo

k/73195   

For detailed outline of participatory action 

research in Niger – oriented around family 

planning but translatable to climate 

integration, see Pathfinder International’s 

Evidence2Action study brief (Pathfinder 

International 2021) 

https://www.pathfinder.or

g/wp-

content/uploads/2021/05/

Niger-ULC-YPAR-Study-

Brief.pdf 

For more on strategies for sharing 

knowledge across youth climate education 

projects, see Promoting climate change 

transformation with young people in Brazil: 

participatory action research through a 

looping approach (Trajber et al. 2019) 

https://doi.org/10.1177/14

76750319829202 

For strategies for engaging children in 

climate change work, see Child-friendly 

participatory research tools (Molina et al. 

2009) 

https://pubs.iied.org/sites

/default/files/pdfs/migrate

/G02824.pdf   

 

 

  

https://muse.jhu.edu/book/73195
https://muse.jhu.edu/book/73195
https://www.pathfinder.org/wp-content/uploads/2021/05/Niger-ULC-YPAR-Study-Brief.pdf
https://www.pathfinder.org/wp-content/uploads/2021/05/Niger-ULC-YPAR-Study-Brief.pdf
https://www.pathfinder.org/wp-content/uploads/2021/05/Niger-ULC-YPAR-Study-Brief.pdf
https://www.pathfinder.org/wp-content/uploads/2021/05/Niger-ULC-YPAR-Study-Brief.pdf
https://www.pathfinder.org/wp-content/uploads/2021/05/Niger-ULC-YPAR-Study-Brief.pdf
https://doi.org/10.1177/1476750319829202
https://doi.org/10.1177/1476750319829202
https://pubs.iied.org/sites/default/files/pdfs/migrate/G02824.pdf
https://pubs.iied.org/sites/default/files/pdfs/migrate/G02824.pdf
https://pubs.iied.org/sites/default/files/pdfs/migrate/G02824.pdf
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Economic Well-being and Sustainable Livelihoods  
One of the most powerful ways that climate change affects peoples’ health and well-being 

is through its mediating effects on livelihoods and incomes. Therefore, gender-sensitive 

livelihoods strengthening efforts can have wide-ranging co-benefits for individuals and 

communities. 

Offer training and resourcing to enhance alternative and diverse 
livelihood options 
Livelihoods training, microcredit, loans, access to savings and other tactics for improving 

financial security, mitigating financial risks, and enhancing economic opportunities can 

have significant benefits for individuals and communities, particularly when done in a 

gender sensitive way.  

Livelihood diversity is often correlated with adaptive capacity and can be a useful strategy 

for building climate resilience (Cinner and Bodin 2010; Kotschy et al. 2015; Ganguli 2021; 

Adzawla and Baumüller 2021). In Pakistan, for example, following severe floods, nearly half 

of farm households surveyed adopted off-farm livelihood diversification strategies (A. A. 

Shah et al. 2021). Seeking non-agricultural forms of employment can help mitigate the risks 

of crop losses and declines in yield (Buechler 2016). Rather than thinking of livelihood 

diversification strategies as a list of options, ethnographic research on fishers in 

Bangladesh suggests that diversification can instead be thought of as a fluid, creative way 

of coping with cross-scale stressors (Deb and Haque 2016).  

Female- and male-headed households may have different abilities to pursue and benefit 

from livelihood diversity, as female headed households tend to have fewer adult members, 

and consequently have fewer income streams (Balikoowa et al. 2019). In Pakistan and 

Ethiopia, male-headed households exhibited greater livelihood diversity than female-

headed households (Anbacha and Kjosavik 2021; A. A. Shah et al. 2021). However, these 

gendered trends in livelihood diversification are not universal, as research from Ethiopia 

did not find gender to be a predictor of diversification (Ayana, Megento, and Kussa 2021). 

Other factors beyond gender may also contribute to livelihood diversification strategies, 

like education. Work from Tanzania indicates that while engagement in livelihood 

diversification practices is gendered, it is also shaped by marital status (Van Aelst and 

Holvoet 2016). 

Beyond quantitative differences in livelihood diversity between men and women, there also 

may be differences in the types of livelihood diversification strategies that different people 

use. Research from Pakistan also suggests that different sociodemographic factors and 

preferences shape the livelihood diversification strategies that men and women use (Habib 

et al. 2022). Research from Ethiopia suggests that men and women engage in different 

forms of livelihood diversification, with men focusing on pastoral diversification while 

women tend to engage more in trade, poultry farming, and selling firewood (Anbacha and 



134 
 

Kjosavik 2021). For women, participation in these activities shifted internal household 

dynamics, giving them greater decision-making power (Anbacha and Kjosavik 2021). 

Similarly, in India’s Eastern Himalayas, while women engaged with cheesemaking and 

homestays for tourism, men tended to leverage knowledge around grazing and trekking 

(Bhadwal et al. 2019). Analyzing local environmental risks can provide insights into locally 

specific livelihoods opportunities. For example, in research with rural women in Nigeria, 

several climate-related entrepreneurship opportunities were identified (e.g., around 

meeting needs for water purification, addressing water logging, converting waste and 

byproducts to other uses, etc.) (Akinbami et al. 2019). 

Research from Pakistan suggests that livelihood diversification can be constrained by 

factors including climatic risks, lack of natural resources, lack of training or skills, 

insufficient institutional support, lack of access to credit, weak infrastructure, or limited 

availability of labor (A. A. Shah et al. 2021). Research from Ghana suggests that while 

livelihood diversification can reduce climate vulnerabilities, livelihood diversification alone 

is not sufficient to address gendered differences in climate vulnerabilities (Adzawla and 

Baumüller 2021). Given this, it may be important to address broader contextual factors and 

integrate livelihoods skills development with other types of climate resilience programming 

to enhance communities’ adaptive capacity.  

Research around livelihood diversity often dovetails with other aspects of climate 

education in complex ways. For example, in India, perception of climate change was 

associated with greater benefits from livelihood diversification (Das and Mitra 2021). In 

Kenya, livelihood diversification was negatively associated with adoption of climate-smart 

agricultural practices – specifically with the adoption of stress-tolerant livestock (Musyoki et 

al. 2022). However, interpreting correlations such as these requires a nuanced 

understanding of the specific context and trends in beliefs and behaviors, drawing 

continued attention to the importance of understanding the local context. 

This is especially important to recognize given that livelihood diversity can also come with 

risks. For example, it may be poorly paid or unstable work (Buechler 2016). Research from 

Malawi, Niger, and Zambia, found that extreme weather was a “push” for livelihood 

diversification and that diversification had greater benefits for poor households (with 

declining welfare benefits and even negative effects for wealthier households), suggests 

that livelihood diversity is a reactive, rather than a proactive, response to economic 

pressures and climatic events (Asfaw et al. 2019). Livelihood diversity can also generate an 

increased labor burden, especially for women (Chant and Sweetman 2012; Cohen et al. 

2016; Anbacha and Kjosavik 2021). This suggests that while livelihood diversity may provide 

benefits in the aftermath of a socioenvironmental shift, these benefits for adaptive capacity 

may not necessarily also produce benefits for well-being (Cohen et al. 2016).  

 



135 
 

Case Study: Economic empowerment of rural women with solar energy 
and micro-entrepreneurship 
Case Study 13. Economic empowerment of rural women with solar energy and micro-entrepreneurship Source: 

Chauhan 2021 

COUNTRY ORGANIZATION KEY SECTORS 

India AIWC-Priyadarshini Mahila Samajam Agriculture, energy, 

sustainable livelihoods 

Description This green energy project aims to demonstrate the economic 

sustainability and gender impact of selling solar-dried fruits, 

vegetables, and condiments. The micro-enterprise, created and 

managed by five women, uses two solar dryers (capacity of 50 

kilograms each) to process and transform local seasonal fruits and 

vegetables into packaged food products with strong value added. 

They work with 43 women suppliers who receive important 

additional revenues and reduce product wasting. The organization 

trains women’s groups in solar drying processes and marketing 

skills. 

Gender 

strategy/ impact 

Women are empowered through local production and sale of high 

value-added food products. Women employees and suppliers 

experienced a revenue increase from US$10 to US$30 per month, 

depending on the season and product. They also had a reduced 

labor burden of two hours per day, creating time for other income 

generating activities. They participated in purchasing and 

processing decisions, marketing, and profits sharing. The micro-

enterprise participates in fairs and festivals to share knowledge and 

offer training support. 

Source: Chauhan 2021, citing WECF 2016 
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Learn More: Economic Well-being and Sustainable Livelihoods 
 THEME LEARNING RESOURCE LINK 

 

Climate and 

women’s 

economic 

advancement 

For broader perspectives on climate change 

and women’s economic empowerment, see 

Women’s Economic Empowerment and 

Climate Change: A Primer (Livingstone, 

Jenkins, and Cardinal 2021) 

https://assets.publishing.s

ervice.gov.uk/government

/uploads/system/uploads/

attachment_data/file/9809

12/Guidance3-WEE-

Climate-Change-

Primer.pdf  

 

 

Local examples 

of climate, 

gender, and 

livelihoods work 

 

For more on gender, climate, and livelihood 

diversity, see Effects of livelihood 

diversification on gendered climate 

vulnerability in Northern Ghana (Adzawla 

and Baumüller 2021) 

https://doi.org/10.1007/s1

0668-020-00614-3 

For more on climate-related 

entrepreneurship opportunities for women, 

see Exploring potential climate-related 

entrepreneurship opportunities and 

challenges for rural Nigerian women 

(Akinbami et al. 2019) 

http://www.link.gale.com/

apps/doc/A571017879/AO

NE?u=txshracd2548&sid=

bookmark-

AONE&xid=d3bc00ed 

 

Livelihood 

diversity 

approaches 

For a review of theories and approaches for 

livelihoods diversification, see Livelihoods 

Diversification Analysis (LDA) Literature 

Review (Persha and Farrell 2017) 

https://www.usaid.gov/sit

es/default/files/document

s/1860/LivelihoodsDiversif

ication_Final_LitReview_E

NG.pdf 

 

 

 

  

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/980912/Guidance3-WEE-Climate-Change-Primer.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/980912/Guidance3-WEE-Climate-Change-Primer.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/980912/Guidance3-WEE-Climate-Change-Primer.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/980912/Guidance3-WEE-Climate-Change-Primer.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/980912/Guidance3-WEE-Climate-Change-Primer.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/980912/Guidance3-WEE-Climate-Change-Primer.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/980912/Guidance3-WEE-Climate-Change-Primer.pdf
https://doi.org/10.1007/s10668-020-00614-3
https://doi.org/10.1007/s10668-020-00614-3
http://www.link.gale.com/apps/doc/A571017879/AONE?u=txshracd2548&sid=bookmark-AONE&xid=d3bc00ed
http://www.link.gale.com/apps/doc/A571017879/AONE?u=txshracd2548&sid=bookmark-AONE&xid=d3bc00ed
http://www.link.gale.com/apps/doc/A571017879/AONE?u=txshracd2548&sid=bookmark-AONE&xid=d3bc00ed
http://www.link.gale.com/apps/doc/A571017879/AONE?u=txshracd2548&sid=bookmark-AONE&xid=d3bc00ed
http://www.link.gale.com/apps/doc/A571017879/AONE?u=txshracd2548&sid=bookmark-AONE&xid=d3bc00ed
https://www.usaid.gov/sites/default/files/documents/1860/LivelihoodsDiversification_Final_LitReview_ENG.pdf
https://www.usaid.gov/sites/default/files/documents/1860/LivelihoodsDiversification_Final_LitReview_ENG.pdf
https://www.usaid.gov/sites/default/files/documents/1860/LivelihoodsDiversification_Final_LitReview_ENG.pdf
https://www.usaid.gov/sites/default/files/documents/1860/LivelihoodsDiversification_Final_LitReview_ENG.pdf
https://www.usaid.gov/sites/default/files/documents/1860/LivelihoodsDiversification_Final_LitReview_ENG.pdf
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Climate-Adaptive Agricultural Practices  
As previously discussed, climate hazards are significantly impact the agriculture sector, and 

these changes have gendered impacts. Several dimensions of gender inequality shape 

climate change adaptation in agricultural practices (Tavenner et al. 2020):  

 

Figure 17. Four gender in/equality dimensions that shape climate change adaptation in agriculture Source: 

Tavenner et al. 2020. No changes were made. A copy of the license is available here: 

https://creativecommons.org/licenses/by-nc/4.0/  

 

At the same time, agriculture and natural resource management are informed by existing 

climate-related vulnerabilities and adaptive capacities (van Eerdewijk, Bråten, and 

Danielsen 2021): 

  

https://creativecommons.org/licenses/by-nc/4.0/
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Table 11. Agriculture and natural resource management sector-specific knowledge on gender equity and social 

inclusion related to climate change impacts and adaptationSource: van Eerdewijk, Bråten, and Danielsen 2021 

A summary of advances in sector-specific knowledge on gender equity and social inclusion 

related climate change impacts and adaptation: Agriculture and natural resource 

management 

Vulnerability /absorptive capacity 

Groups particularly vulnerable 

to climate change 

Poor, rural, and/or indigenous communities and groups, 

small-scale food producers - in particular women.  

 

Examples of different, and 

more severe, experiences of 

climate change effects for 

different groups of people in 

different social positions 

Reliance on agriculture and access to natural resources 

depends on social positions, e.g., indigenous women rely on 

healthy forests for their food security, fuel and other 

ecosystem products and services 

Adaptive capacity 

Gender/ social differences in 

ability to respond to climate 

change 

Gender differences in adoption of climate-smart agriculture 

practices, e.g., women’s response options are often more 

limited, low- cost, and/or low-tech than men’s:   

• Gender/social discrimination in access to and control over 

agricultural resources, inputs, and services (e.g., land, 

technology, agroclimatic information, human and financial 

capital) can lead to disparities in use of and benefits from 

rural climate services  

• Institutional constraints, both formal (i.e. land rights) and 

informal (i.e., restrictive gender/social norms and pervasive 

stereotypes about rights and roles), can lead to male/ elite-

centred agriculture and natural resource management 

systems and reproductive labour burden, restricted mobility 

etc.  

• Underrepresentation and exclusion from participation in 

decision-making of marginalized groups at all institutional 

levels (from household to governance/policy) can cause 

undervaluing/ underrecognition of different needs, 

economic contributions and knowledge 

• Social inequalities permeate institutional structures and can 

lead to maladaptive interventions/ policies emphasizing 

elite/male preferences and (re)masculinization and elite 

capture of (new) opportunities 

How gender and social 

relations mediate climate 

change response options 

Women’s collective action can enhance gender equality and 

women’s agency: it can provide the basis for women to gain 

better access to information; increase production; decrease 

workloads; and play a leading role in community decision-

making. 

Format adapted and text excerpted from van Eerdewijk, Bråten, and Danielsen 2021 
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Gender-oriented strategies for addressing climate in agriculture can be oriented around 

strengthening livelihoods, increasing preparedness, and removing systemic barriers for 

women in the agricultural sector (Chauhan 2021):  

Table 12. Strategies and practices for climate-smart agriculture Source: Chauhan 2021 

Promoting women’s livelihoods 

in agriculture 

Gender preparedness for 

climate-smart agriculture 

Addressing structural changes 

to reduce gender barriers and 

discrimination in agriculture 

• Analyze the impact of 

introducing new varieties and 

promote a more equitable 

distribution of reproductive 

work 

• Adapt promoted practices to 

the existing gender division of 

labor for agriculture and 

livestock management 

• Provide training on agricultural 

extension and climate smart 

agriculture to women 

• Make marketing facilities 

available 

• Institutionalize alternative 

provisions to accommodate 

women, women’s groups, and 

cooperatives that are unable to 

provide the collateral needed 

for accessing agricultural credit 

• Utilize local agricultural 

knowledge and engage women 

and men to ensure indigenous 

crop varietals are used where 

possible  

• Build community resilience on 

food security through the 

establishment of local climate-

smart seed banks owned and 

managed by women  

• Involve women and men in 

conservation of biodiversity 

• Provide specific nutritional 

supplements for women and 

girls 

 

• Facilitate equitable access to 

and control of resources, as 

well as the distribution of their 

benefits (including productive 

resources, jobs, training, and 

credit) 

• Improve women’s land tenure 

security  

• Encourage equity in having 

access to irrigated land 

ownership 

• Expand access to credit, 

insurance, and other financial 

mechanisms 

• Revise the existing strategies 

that enable the flow of credit 

from public/commercial banks 

and financial institutions to 

support and increase women’s 

access to credit 

• Adapt participation/ 

membership criteria and 

reduce participation barriers 

for women’s active 

participation and leadership in 

decision-making bodies at all 

levels (i.e., forestry, watershed 

management, irrigation, water, 

coastal management, 

biodiversity conservation, and 

disasters) 

 

Source: Chauhan 2021 

Source Disclaimer: This is an adaptation of an original work by ARROW and UN Women. Views and 

opinions expressed in the adaptation are the sole responsibility of the author or authors of the adaptation 

and are not endorsed by ARROW and UN Women. 
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Alleviate barriers to agricultural resources and innovation 
Gendered roles, responsibilities, and norms can shape key barriers to peoples’ ability to 

implement new, improved, and adaptive agricultural practices.  

Strengthen access to core enabling services and resources 
Improving equitable access to agricultural resources is one way to improve adaptation. For 

example, female-headed households may struggle to hire labor for their farms, which may 

prevent them from full productive utilization of their land as fertile seasons shorten 

(Balikoowa et al. 2019; Larson et al. 2016; O’Sullivan et al. 2014; Ali et al. 2016). Research 

from Uganda suggests that addressing child care responsibility and market access could be 

key in bridging gendered gaps in agricultural productivity (Larson et al. 2016; Ali et al. 

2016). Because risk aversion may negatively influence individuals’ willingness to adopt 

climate-smart agriculture technologies, risk insurance may be one way to lessen the risk of 

agricultural innovation (Musyoki et al. 2022). 

Secure land tenure 
Female-headed houses – particularly those led by widowed women – may also own less 

land or face more precarious land tenure, in part because of cultural and legal practices 

around inheritance and ownership of land (Balikoowa et al. 2019). However, research from 

Malawi and Ghana suggests that traditional land tenure practices can be revised and 

adapted at the local level (Fischer et al. 2021). For more on securing land tenure, see the 

Land Management and Forest Protection subsection of this chapter.  

Expand education, extension services, and knowledge-sharing networks 
Research in Uganda indicates that expanding access to extension services could play an 

important role closing gender gaps in agriculture (Larson et al. 2016; Ali et al. 2016). 

Expansion of extensionist services through trainers and clubs can increase both men and 

women farmers’ knowledge about climate-smart agriculture, though depending on the 

program design and the presence of persistent contextual inequities, women may 

experience fewer benefits from these services than men (Duffy et al. 2021).  

However, other peer extension and knowledge exchange approaches may be effective 

alternatives. For example, when women farmers connected with a lead farmer in their 

community who was trained to train others, however, they were more likely to have 

increased knowledge about climate-smart agriculture (Duffy et al. 2021). Research in 

Bangladesh suggests that expanding women’s social circles outside of the household can 

also support crop diversity and more climate resilient agricultural practices (De Pinto et al. 

2020). Similarly, in a study of small farmers in Uganda, Ghana, and Bangladesh, the “climate 

analogue approach” allowed farmers to identify nearby regions with an analogous future 

climate, enabling peer farmer-to-farmer learning and adoption of new climate-smart 

agriculture practices (Jost et al. 2016).  



141 
 

Strengthen women’s voices in farm decision making 
Research from Bangladesh indicates that improving some aspects of women’s 

empowerment – such as women’s voice in farm decision-making – can lead to crop 

diversification and crop transitions, suggesting that women’s empowerment is an 

important aspect of climate resilience agriculture programming (De Pinto et al. 2020). 

Women’s control over assets, however, was not associated with crop diversification, 

perhaps because of social norms and stigmas around participating in agriculture, working 

outside the home, or wealth (De Pinto et al. 2020). In rural Cameroon, religious and cultural 

norms around decision-making and control of land that forward men as sole decision 

makers as well as women’s uncertainty over their long-term ability to access and manage 

the land led women to focus more heavily on less sustainable short-term crops (Nchu, 

Kimengsi, and Kapp 2019).  

Expand and implement agricultural adaptation strategies 
A range of agricultural adaptation strategies can be used to increase climate resilience and 

gender equity. Climate-smart agriculture (CSA) practices encompass a range of 

interventions focused on increasing productivity, improving resilience and adaptation, and 

reducing greenhouse gases (Mutenje et al. 2019; FAO 2017a; Lipper et al. 2014). These 

practices also work to build an evidence base, increase the effectiveness of local 

institutions, advocate for aligned climate and agriculture policies, and draw together 

climate and agriculture financing in flexible, innovative, contextually-specific ways (Lipper et 

al. 2014). However, gendered constraints in access to agricultural resources in turn affect 

what is farmed and how it is farmed, producing gendered choices in agricultural adaptation 

strategies (Buechler 2016).  

Any effort to select and promote particular adaptive strategies should seriously consider 

the gendered sociocultural context in which those strategies emerged. This is particularly 

important because many agricultural climate adaptation approaches, such as sustainable 

agricultural intensification, were not developed with gender in mind and could better 

achieve equitable outcomes if they were redesigned to integrate gender (Pretty et al. 2018; 

Fischer et al. 2021). Climate-smart agriculture (CSA) practices, for example, have been 

criticized for treating farming as a linear process and for not attending to patterns of power 

and social differences (Khoza, van Niekerk, and Nemakonde 2021). However, while 

significant research has focused on outside barriers to climate adaptation in agricultural 

systems, such as socioeconomic or institutional factors, less work has examined how 

internal factors, like customary rules and cultural systems, shape gender inequity in 

agricultural adaptation (Nchu, Kimengsi, and Kapp 2019).  

Broadly, agricultural adaptation is often influenced by complex gendered flows between 

labor, values and assumptions, resources, and power (van Eerdewijk and Danielsen 2015). 

Thus, a gender transformative approach is a critical part of implementing climate-smart 
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agricultural practices because of how these barriers can influence and mutually reinforce 

each other.  

Implement adaptive agricultural practices responsive to intersectional needs 
An individual’s roles and responsibilities – including gendered responsibilities – can shape 

which types of agricultural approaches are desirable or feasible for them. In a study from 

Uganda, women farmers reported both human and livestock health effects of flooding 

(such as worms and malaria for children and foot rot for livestock), and noted that in 

response to flooding, it was common to transition to hardier, small livestock such as goats 

(Nkuba et al. 2019). This research suggested that men were more likely to transition to 

mobile pastoralism, while women were more likely to engage in more sedentary forms of 

livestock management (Nkuba et al. 2019). In another study from eastern Uganda, male-

headed households tend to have larger quantity and diversity of livestock than female-

headed households, likely because managing livestock on this terrain requires significant 

labor that may be challenging for female heads of households to shoulder in addition to 

their other responsibilities (Balikoowa et al. 2019). Men may similarly have greater crop 

diversity in this region because of gender norms and social status associated with non-food 

crops such as coffee (Balikoowa et al. 2019).  

In research on agricultural adaptation in Ghana, scholars found that modern technologies 

like tractors or fertilizers can be difficult or dangerous for women to use, and that women 

were spending increasing amounts of time carrying out agricultural labor (A. Ahmed et al. 

2016). When implemented with women and sustainability in mind, however, renewables-

powered water pumps, biodigesters, and harvest refrigerators and dryers can provide 

impactful long-term benefits for women farmers (Chauhan 2021).  

Leverage diverse and traditional agricultural strategies 
For many communities around the world, agriculture is not only an economic pursuit but 

also a cultural and community practice. In their study of gendered roles in reindeer herders 

among indigenous Sami, in the context of community resilience and adaptation, 

researchers reindeer husbandry is simultaneously a business enterprise, a familial and 

communal practice, and a livelihood practice with rich cultural knowledge and traditions 

(Buchanan, Reed, and Lidestav 2016). Given gendered roles and values in participation in 

reindeer husbandry, men and women may consequently contribute to household and 

community adaptive capacity in different ways (Buchanan, Reed, and Lidestav 2016). In this 

work, researchers suggest that in some ways, men may be more vulnerable to climatic and 

economic shifts because their roles are more specialized, emphasizing the need for 

attention to within-household dynamics (Buchanan, Reed, and Lidestav 2016).  

Rural women may use traditional strategies – such as seed storage, dairy farming, or bee 

products – to ensure steady income and food supplies even during climate-associated 
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disasters, but in times of crisis, some strategies like gathering wild plants or hunting game 

may reach unsustainable levels (Chauhan 2021).  

Support and learn from small-scale producers  
Small production spaces like home gardens or small orchards are not typically the focus of 

agricultural climate adaptation, but gendered patterns around their use shape women’s 

lives in important ways (Buechler 2016). In these spaces, women may experiment with 

responses to climate variations and pests such as by forwarding biodiversity, trying 

improved plant species, or reusing water (Buechler 2016). In these research from Mexico, 

however, these strategies may face limitations in the face of long-term drought, and other 

adaptive approaches such as adding other sources of on-farm income or renting land may 

be less accessible to women than men because women tend to have smaller parcels 

(Buechler 2016). In addition, limited water supplies for these plots can limit women’s 

adaptive capacity as water must be shared across household uses (Buechler 2016).  

Improve forecasting  
Improving access to and quality of both indigenous forecasts and scientific forecasts can 

enable farmers to make more informed decisions about their adaptation approach (Nkuba 

et al. 2019). For example, research with pastoralists in Uganda found that those who used 

only indigenous forecasts were more likely to cope through off-farm work or selling 

livestock, while those who used both types of forecasts were more likely to migrate their 

livestock (Nkuba et al. 2019).  Improving forecasting involves not only improving the quality 

and frequency of the forecasting but also its accessibility, particularly to women and 

marginalized populations.  

Close gaps in agriculture returns 
Structural inequalities, such as those around class inequities, transaction costs of business, 

or lack of attention for small producers, can affect both men and women farmers 

attempting to adapt (Buechler 2016). However, in order to fully realize the benefits of 

adaptive agricultural practices, it is important to rectify not only gendered gaps in access to 

agricultural resources but also gendered gaps in returns on those resources (Teklewold, 

Gebrehiwot, and Bezabih 2019).   

Use integrated approaches to strengthen the co-benefits of climate-
resilient agricultural practices  
Strengthening agricultural practices to be more gender-equitable and climate resilient has 

many additional co-benefits, including for nutrition. For example, research from Ethiopia 

suggests that households that used a greater number of climate-smart agriculture adaptive 

practices also had greater dietary diversity and protein consumption, and these 

improvements were more pronounced for female-headed households than male-headed 

households (Teklewold, Gebrehiwot, and Bezabih 2019). These benefits can be produce 

through a range of pathways, depending on the specific context (Bryan et al. 2017).  
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Case Study: Vegetable gardens and renewable energy for women 
Case Study 14. Vegetable gardens and renewable energy for women Source: Chauhan 2021 

COUNTRY ORGANIZATION KEY SECTORS 

Cambodia UNEP, UN Women Agriculture, energy, disaster 

risk reduction 

Description UN Women and UN Environment have jointly initiated the EmPower 

project for strengthening gender-responsive climate and disaster risk 

reduction (DRR) policies. Between 2018 and 2022, the program will focus 

on Bangladesh, Cambodia, and Vietnam, along with many governmental, 

non-governmental, and civil society organization partners, towards 

achieving this. 

In Cambodia’s Pursat province, the project builds on a scoping study by 

EmPower and Nexus for Development which highlighted how the area was 

facing the dual burden of excess and little water. On one hand, there were 

floods which wash away the harvest. On the other hand, during some 

months, taps run dry, paddy fields wither, and villagers walk up to 20 

kilometers to collect water. With an aim to promote climate-resilient 

livelihoods, the project encourages and supports women to use 

renewables – powered by water pumps, biodigesters, and harvest 

refrigerators and dryers – that can greatly benefit women farmers in the 

long run. 

Through support from the project, women have also started diversification 

into home-grown vegetable gardens. From Chinese Cauliflower to lettuce 

and gourds, multi-cropping in these gardens is not only helping keep the 

land fertile but is also a steady source of income, bringing nearly US$500 

per growing cycle. Water for the gardens comes from local/family wells, 

with the help of an electric pump and/or diesel generator, which are 

enabled through the promotion of renewable energy in areas where 

gaining access to the grid is still a challenge. 

Gender 

strategy/ impact 

The most crucial part of this project is to encourage women and 

marginalized groups to participate in the decision-making process; 

generate, analyze, and use sex, age, and disability disaggregated data 

(SADDD) to inform policy; improve gender-responsiveness in climate and 

disaster risk reduction policies; enable women to use renewable energy as 

economic resources for resilient livelihoods; and improve regional 

mechanisms, processes, and knowledge on climate change and disaster 

risk reduction to include gender and human rights.  

Source: Chauhan 2021, citing UN Women and UNEP 2019 

Source Disclaimer: This is an adaptation of an original work by ARROW and UN Women. 

Views and opinions expressed in the adaptation are the sole responsibility of the author 

or authors of the adaptation and are not endorsed by ARROW and UN Women. 
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Learn More: Climate-Adaptive Agriculture 
 THEME LEARNING RESOURCE LINK 

 

Guidance on 

climate smart 

agriculture 

For guidance, planning tools, and case 

studies on CSA, including financing and 

monitoring and evaluation support, see 

CGIAR’s CSA 101 hub  

https://csa.guide/  

For guidance on CSA, see the FAO’s Climate 

Smart Agriculture Sourcebook. See also 

their page on gender and climate smart 

agriculture.  

 

For a feminist critique of the FAO’s 

approach to gender and CSA, see Saying all 

the right things? Gendered discourse in 

climate-smart agriculture (Collins 2018) 

https://www.fao.org/climate-

smart-agriculture-

sourcebook/en/ 

 

https://www.fao.org/climate-

smart-agriculture-

sourcebook/enabling-

frameworks/module-c6-

gender/c6-overview/en/ 

 

https://doi.org/10.1080/0306

6150.2017.1377187 

For best practices for scaling up gender-

inclusive CSA practices, see Expanding 

Opportunities: Scaling Up Gender and 

Social Inclusion in Climate-Resilient 

Agriculture (Huyer et al. 2021) 

https://cgspace.cgiar.org/bitst

ream/handle/10568/114223/

AICCRA%20Info-Note-

GSIScaling.pdf?sequence=1&i

sAllowed=y 

For a summary of guidance on integrating 

gender into CSA practices, see A gender-

responsive approach to climate-smart 

agriculture: Evidence and guidance for 

practitioners (Nelson and Huyer 2016) 

https://hdl.handle.net/10568/

73049 

For more on gender-sensitive approaches 

to climate-smart agriculture, see Rethinking 

Climate-Smart Agriculture Adoption for 

Resilience-Building Among Smallholder 

Farmers: Gender-Sensitive Adoption 

Framework (Khoza, van Niekerk, and 

Nemakonde 2021) 

https://link.springer.com/con

tent/pdf/10.1007/978-3-030-

42091-8_130-1.pdf 

For guidance on identifying and prioritizing 

CSA strategies, see Climate smart 

agriculture rapid appraisal (CSA-RA): A tool 

for prioritizing context-specific climate 

smart agriculture technologies (Mwongera 

et al. 2017) 

https://doi.org/10.1016/j.agsy

.2016.05.009 

CARE’s Gender and Inclusion Toolbox for 

participatory climate and agriculture work 

https://careclimatechange.or

g/gender-inclusion-toolbox/  

 

Women’s 

empowerment 

in agriculture 

For a critique of approaches to women’s 

empowerment in agriculture, see Hitting 

the target and missing the point? On the 

risks of measuring women’s empowerment 

in agricultural development (Tavenner and 

Crane 2022) 

https://doi.org/10.1007/s104

60-021-10290-2 

https://csa.guide/
https://www.fao.org/climate-smart-agriculture-sourcebook/en/
https://www.fao.org/climate-smart-agriculture-sourcebook/en/
https://www.fao.org/climate-smart-agriculture-sourcebook/en/
https://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c6-gender/c6-overview/en/
https://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c6-gender/c6-overview/en/
https://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c6-gender/c6-overview/en/
https://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c6-gender/c6-overview/en/
https://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c6-gender/c6-overview/en/
https://doi.org/10.1080/03066150.2017.1377187
https://doi.org/10.1080/03066150.2017.1377187
https://cgspace.cgiar.org/bitstream/handle/10568/114223/AICCRA%20Info-Note-GSIScaling.pdf?sequence=1&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/114223/AICCRA%20Info-Note-GSIScaling.pdf?sequence=1&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/114223/AICCRA%20Info-Note-GSIScaling.pdf?sequence=1&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/114223/AICCRA%20Info-Note-GSIScaling.pdf?sequence=1&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/114223/AICCRA%20Info-Note-GSIScaling.pdf?sequence=1&isAllowed=y
https://hdl.handle.net/10568/73049
https://hdl.handle.net/10568/73049
https://link.springer.com/content/pdf/10.1007/978-3-030-42091-8_130-1.pdf
https://link.springer.com/content/pdf/10.1007/978-3-030-42091-8_130-1.pdf
https://link.springer.com/content/pdf/10.1007/978-3-030-42091-8_130-1.pdf
https://doi.org/10.1016/j.agsy.2016.05.009
https://doi.org/10.1016/j.agsy.2016.05.009
https://careclimatechange.org/gender-inclusion-toolbox/
https://careclimatechange.org/gender-inclusion-toolbox/
https://doi.org/10.1007/s10460-021-10290-2
https://doi.org/10.1007/s10460-021-10290-2
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Research on 

gender, climate, 

and agriculture 

For data on gender aspects of and gender 

impacts in climate-smart agriculture, see 

CGIAR’s gender tool  

https://ccafs.cgiar.org/resour

ces/tools/gender-aspects-

and-potential-gender-

impacts-climate-smart-

agriculture-options  

 

For recent research around gender, 

agriculture, and climate change, see the 

special issue around Gender Equality in 

Climate Smart Agriculture: Frameworks, 

Approaches and Technologies in the journal 

Climatic Change. For a critique of climate-

smart agriculture and women, see the 

introduction to this issue (Huyer and Partey 

2020) 

https://link.springer.com/jour

nal/10584/volumes-and-

issues/158-1 

 

 

https://link.springer.com/arti

cle/10.1007/s10584-019-

02612-5 

 

For a synthesis of literature on CSA 

approaches, see Prioritizing climate-smart 

agriculture: An organizational and temporal 

review (Gardezi et al. 2022) 

https://doi.org/10.1002/wcc.7

55 

 

Local examples 

of gender, 

climate, and 

agriculture 

For a review of gender dimensions of 

agriculture and climate change, in 

Southeast Asia, see Gender dimension of 

climate change research in agriculture 

(Case studies in Southeast Asia) (Paris and 

Rola-Rubzen 2018) 

https://cgspace.cgiar.org/han

dle/10568/100189 

For more on how gender can be integrated 

into sustainable agricultural intensification, 

see Sustainable agricultural intensification 

and gender-biased land tenure systems: 

(Fischer et al. 2021) 

https://doi.org/10.1080/1473

5903.2020.1791425   

For more on participatory knowledge 

production in agricultural work – including 

the impact of gender and power on 

agricultural climate adaptation strategies– 

see Knowledge politics in participatory 

climate change adaptation research on 

agroecology in Malawi (Kerr et al. 2018) 

https://www.cambridge.org/c

ore/journals/renewable-

agriculture-and-food-

systems/article/knowledge-

politics-in-participatory-

climate-change-adaptation-

research-on-agroecology-in-

malawi/E72C7FC73BAD4A878

A1A2FD02618E824 

For an example of an agroforestry and 

clean cookstoves project in Honduras, see 

Women-led agroforestry and clean 

cookstoves in Honduras (Hottle 2015) 

https://hdl.handle.net/10568/

69448  

 

 
Seed justice 

For a tool to support seed diversity and 

access with the goal of promoting 

sustainable and just agriculture, see the 

Open Source Seed Initiative 

https://osseeds.org/  

 

Gender-inclusive 

agricultural 

advising 

See CARE’s checklist Gender-inclusive 

actionable agro-advisories 

https://careclimatechange.or

g/gender-inclusive-

actionable-agro-advisories-a-

checklist/  

https://ccafs.cgiar.org/resources/tools/gender-aspects-and-potential-gender-impacts-climate-smart-agriculture-options
https://ccafs.cgiar.org/resources/tools/gender-aspects-and-potential-gender-impacts-climate-smart-agriculture-options
https://ccafs.cgiar.org/resources/tools/gender-aspects-and-potential-gender-impacts-climate-smart-agriculture-options
https://ccafs.cgiar.org/resources/tools/gender-aspects-and-potential-gender-impacts-climate-smart-agriculture-options
https://ccafs.cgiar.org/resources/tools/gender-aspects-and-potential-gender-impacts-climate-smart-agriculture-options
https://link.springer.com/journal/10584/volumes-and-issues/158-1
https://link.springer.com/journal/10584/volumes-and-issues/158-1
https://link.springer.com/journal/10584/volumes-and-issues/158-1
https://link.springer.com/article/10.1007/s10584-019-02612-5
https://link.springer.com/article/10.1007/s10584-019-02612-5
https://link.springer.com/article/10.1007/s10584-019-02612-5
https://doi.org/10.1002/wcc.755
https://doi.org/10.1002/wcc.755
https://cgspace.cgiar.org/handle/10568/100189
https://cgspace.cgiar.org/handle/10568/100189
https://doi.org/10.1080/14735903.2020.1791425
https://doi.org/10.1080/14735903.2020.1791425
https://www.cambridge.org/core/journals/renewable-agriculture-and-food-systems/article/knowledge-politics-in-participatory-climate-change-adaptation-research-on-agroecology-in-malawi/E72C7FC73BAD4A878A1A2FD02618E824
https://www.cambridge.org/core/journals/renewable-agriculture-and-food-systems/article/knowledge-politics-in-participatory-climate-change-adaptation-research-on-agroecology-in-malawi/E72C7FC73BAD4A878A1A2FD02618E824
https://www.cambridge.org/core/journals/renewable-agriculture-and-food-systems/article/knowledge-politics-in-participatory-climate-change-adaptation-research-on-agroecology-in-malawi/E72C7FC73BAD4A878A1A2FD02618E824
https://www.cambridge.org/core/journals/renewable-agriculture-and-food-systems/article/knowledge-politics-in-participatory-climate-change-adaptation-research-on-agroecology-in-malawi/E72C7FC73BAD4A878A1A2FD02618E824
https://www.cambridge.org/core/journals/renewable-agriculture-and-food-systems/article/knowledge-politics-in-participatory-climate-change-adaptation-research-on-agroecology-in-malawi/E72C7FC73BAD4A878A1A2FD02618E824
https://www.cambridge.org/core/journals/renewable-agriculture-and-food-systems/article/knowledge-politics-in-participatory-climate-change-adaptation-research-on-agroecology-in-malawi/E72C7FC73BAD4A878A1A2FD02618E824
https://www.cambridge.org/core/journals/renewable-agriculture-and-food-systems/article/knowledge-politics-in-participatory-climate-change-adaptation-research-on-agroecology-in-malawi/E72C7FC73BAD4A878A1A2FD02618E824
https://www.cambridge.org/core/journals/renewable-agriculture-and-food-systems/article/knowledge-politics-in-participatory-climate-change-adaptation-research-on-agroecology-in-malawi/E72C7FC73BAD4A878A1A2FD02618E824
https://www.cambridge.org/core/journals/renewable-agriculture-and-food-systems/article/knowledge-politics-in-participatory-climate-change-adaptation-research-on-agroecology-in-malawi/E72C7FC73BAD4A878A1A2FD02618E824
https://hdl.handle.net/10568/69448
https://hdl.handle.net/10568/69448
https://osseeds.org/
https://careclimatechange.org/gender-inclusive-actionable-agro-advisories-a-checklist/
https://careclimatechange.org/gender-inclusive-actionable-agro-advisories-a-checklist/
https://careclimatechange.org/gender-inclusive-actionable-agro-advisories-a-checklist/
https://careclimatechange.org/gender-inclusive-actionable-agro-advisories-a-checklist/
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Managing Drought and Water Insecurity  
Water access is critical for household level health and well-being. In a study of women’s 

water access in Sub-Saharan Africa, water access was positively associated with measures 

of empowerment and social support (Monteith et al. 2020). However, despite the 

importance of water access, research in South Africa suggests that governments are often 

reactionary, rather than precautionary, when it comes to managing water shortages 

(Patrick 2021). This puts a greater burden on individuals and communities to manage 

drought themselves. 

Strengthen diverse household water management techniques 
Water inaccessibility can be driven by a range of environmental, systemic, and individual 

factors (Apatinga, Schuster-Wallace, and Dickson-Anderson 2022). Even households who 

have access to “permanent” water sources, rather than seasonal water sources, may face 

water insecurity Pearson, Mayer, and Bradley 2015). These drivers shape the coping 

strategies that households use, as well as the gendered risks (including safety risks) that 

can come along with these strategies (Apatinga, Schuster-Wallace, and Dickson-Anderson 

2022). 

Coping strategies for water inaccessibility can generally be organized around three 

approaches: 1) exit (e.g., identifying new water sources, storing water, reusing water, 

sharing water, or migrating), 2) loyalty (e.g., reducing water consumption, rescheduling or 

limiting water-related activities, or water treatment), and 3) voice (e.g., making complaints 

or engaging in social actions) (Apatinga, Schuster-Wallace, and Dickson-Anderson 2022). In 

response to water shortages, households may reuse water for other purposes, ration 

water, harvest rainwater, travel further to collect water, or purchase water (Patrick 2021). 

Social networks are often key for managing water insecurity (e.g., through water sharing), 

but for those who are not closely linked to local social networks, such as migrants or those 

from outside the ethnic majority, this approach may not be viable (Pearson, Mayer, and 

Bradley 2015).  

Improve water management in agricultural settings 
Research on rural farmers in Uganda identified drought coping strategies including early 

planting, mulching, food and water storage, use of credit, and small-scale irrigation 

(Twongyirwe et al. 2019). Though researchers did not find gendered differences in 

perceptions of drought or use of coping strategies, other factors such as marital status, 

access to credit, number of livestock, and number of meals per day were significantly 

associated with perceptions of drought and use of coping strategies  (Twongyirwe et al. 

2019). Other research from Eswatini suggests that men and women may cope with drought 

differently, finding that while men migrated and sought additional employment, women 

sought foreign aid, changed crop production techniques, sold livestock, or adjusted water 

management approaches (Myeni and Wentink 2020).  
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Drought management strategies such as improved water irrigation should also be paired 

with attention to transportation, crop processing, markets, information access, financing, 

and social safety nets  (Twongyirwe et al. 2019). However, it’s important to be aware of 

potential drawbacks of some drought management strategies. For example, while sand 

dams can increase water security and thus provide many co-benefits for community 

members, they may not be cost-effective, may not provide high-quality water, and their 

benefits might not be equally shared (H. Ritchie, Eisma, and Parker 2021). 

Implement supports to alleviate drought’s impact on mental health 
In a literature review on the mental health effects of drought, researchers identified several 

protective factors including social support, community knowledge and preparedness, 

mental health literacy, and assistance from the government (Vins et al. 2015). Coping 

mechanisms included putting practical solutions into place, using techniques like positive 

thinking and reframing, engaging with social and religious support, and getting some 

distance from the challenge (Vins et al. 2015). Less positive coping strategies also included 

alcohol, substance abuse, and denial (Vins et al. 2015). Strengthening protective factors and 

healthy coping mechanisms, alongside practical and systemic shifts to address the drought 

and its effects, could support mental health in times of drought. 

Case Study: Strengthening women’s access to improved solar irrigation 
systems in West Africa 
Case Study 15. Strengthening women’s access to improved solar irrigation systems Source: WECF 2018 

COUNTRY ORGANIZATION KEY SECTORS 

France, Burkina 

Faso, Benin, and 

Togo 

Electriciens sans frontières Water, energy 

Description SISAM is an innovative solar irrigation solution that is local, 

affordable, renewable, and adapted to the constraints of family 

farming. It meets the needs of 100 market garden farms, mostly 

managed by women who have little access to water. A local 

production line for distribution of pumps, known as "minivolanta", 

has been built. Access to local microfinance (in the form of 

microleasing) is also incorporated into the project. Activities include 

production, financing, distribution, maintenance of pumps and 

irrigation installations. The project contributes to the increased 

income of market gardeners, as well as freeing up time. 

The development of local solar pumping solutions ensures a 100% 

renewable response to addressing water needs. The project allows 



149 
 

market gardeners to ensure production in the dry season and 

provides training in good water management practices aimed at 

combating further drying-up and degradation of arid zones. By 

mitigating the carbon impact through technology that limits CO2 

emissions from fossil fuels and international transport, and 

enabling adaptation and food self-sufficiency, the project aims to 

have a concrete impact on climate change. 

SISAM plans to reinforce and disseminate this action beyond the 

first 100 beneficiary farms. Regional and national authorities are 

involved in the consultation process leading to the signing of 

conventions. An impact assessment and capitalization process is 

planned in order to determine the modalities for upscaling. An 

information campaign on the effectiveness of SISAM solutions for 

food security and irrigation improvements, the development of the 

local economy, and a better quality of life for workers and 

households will be conducted. 

Gender 

strategy/ impact 

Women's involvement is ensured at all stages of the project by 

taking into account gender specificities, setting up separate 

meetings and childcare, and dedicated trainings, and enabling 

participation in management. The priority targets are the farms 

managed by women. Although women make up the majority of 

market gardeners in sub-Saharan Africa, their access to resources 

and funding is limited. Gender impacts include improving women's 

incomes, building their capacity, easing their workload, and 

empowering them. 

Source: WECF 2018 

 

Case Study: Women’s groups and sustainable water management 
Case Study 16. Women's groups and community-based sustainable water management Source: Chauhan 2021 

COUNTRY ORGANIZATION KEY SECTORS 

Indonesia YAKKUM Emergency Unit (YEU) Water. Forestry 

Description The Gemawang, Kaloran, and Temmangung districts in Central Java 

are threatened by water scarcity and landslides due to 

deforestation. This project empowers women’s groups to identify 

and implement adaptation strategies within their communities. The 

women conduct field assessment and feasibility studies with village 

authorities and water experts and select appropriate water 
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management technologies to adapt to a changing environment. 

They use water saving solutions, water infiltration techniques, and 

ecological sanitation, improving livelihoods in their community. 

Massive deforestation in the Central Java area significantly reduced 

groundwater supply and led to a severe drought. The changing 

function of the forest caused serious damage to the land and 

increased the risk of landslide. The women’s groups and people in 

the sub-villages have worked together to develop sustainable water 

management systems, preserve important old trees, and replant 

young trees around the water sources to prevent landslide, 

maintaining water supply through infiltration and preserving a 

balanced ecosystem. These measures are effective climate 

adaptation strategies.  

Gender strategy/ 

impact 

The project was initiated by women. The women’s groups are 

actively involved in decisions on water management technology and 

they do advocacy at both local and regional levels. Ten members of 

the women’s group Munca Lor’s were involved in the regional 

authority’s field assessment on water. Gender equality is also 

strengthened through income-generating activities through the sale 

of water technology. This new income can be used to maintain 

facilities, set up social funds, and ensure self-development. 

Source: Chauhan 2021, citing WECF 2016. 

Source Disclaimer: This is an adaptation of an original work by ARROW and UN Women. 

Views and opinions expressed in the adaptation are the sole responsibility of the author 

or authors of the adaptation and are not endorsed by ARROW and UN Women. 

 

Learn More: Drought and Water Insecurity 
 THEME LEARNING RESOURCE LINK 

 

Gender 

mainstreaming 

in water and 

drought work 

For a review of mainstreaming gender and 

climate in water and drought work, see A 

conceptual framework for gender and 

climate mainstreaming to mitigate water 

inaccessibility in rural sub-Saharan Africa 

(Apatinga, Schuster-Wallace, and Dickson-

Anderson 2022) 

http://onlinelibrary.wiley.c

om/doi/abs/10.1002/wat2

.1591 

 

Watershed 

planning 

CARE’s Visioning Approach in Community 

Watershed planning 

https://careclimatechange

.org/visioning-approach/  

 

Local example 

of water reform 

in Tanzania 

For more on water sector reform as part of 

climate resilience efforts in Tanzania, see 

Water sector reform, climate change and 

climate-resilient planning in central 

Tanzania (Allegretti and Greene 2022) 

https://pubs.iied.org/sites

/default/files/pdfs/2022-

06/20981iied.pdf 

http://onlinelibrary.wiley.com/doi/abs/10.1002/wat2.1591
http://onlinelibrary.wiley.com/doi/abs/10.1002/wat2.1591
http://onlinelibrary.wiley.com/doi/abs/10.1002/wat2.1591
https://careclimatechange.org/visioning-approach/
https://careclimatechange.org/visioning-approach/
https://pubs.iied.org/sites/default/files/pdfs/2022-06/20981iied.pdf
https://pubs.iied.org/sites/default/files/pdfs/2022-06/20981iied.pdf
https://pubs.iied.org/sites/default/files/pdfs/2022-06/20981iied.pdf
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Managing Food Insecurity 
Managing food insecurity is a critical adaptive strategy and is tightly linked to climate-smart 

agriculture (Bryson et al. 2021; Habtezion 2017). Gendered vulnerabilities to food insecurity 

are complex. On the one hand, some research suggests that female-headed households 

are less sensitive to food insecurity when faced with extreme weather, perhaps due to food 

storage practices and conscientiousness around ensuring household food security 

(Balikoowa et al. 2019). On the other hand, research from Bangladesh suggests that 

women are more vulnerable than men to climate-related food insecurity (Hossain and 

Majumder 2018). Therefore, it is differential and intersectional vulnerabilities be 

considered in communities experiencing food insecurity.  

Enact safety nets like cash transfer, crop storage, and savings  
Climate-associated extreme weather can both produce food shortages and increase food 

prices, both of which can contribute to food insecurity (Dasgupta and Robinson 2021). 

Research from safety net programs in Ethiopia suggests that providing cash assistance is 

more effective for reducing food insecurity than providing food assistance (Dasgupta and 

Robinson 2021). In this study, food assistance was overall ineffective (Dasgupta and 

Robinson 2021). Though families experiencing food insecurity may spend cash transfers on 

other urgent household needs, such as paying off debts, this should not discourage the use 

of cash transfers as a food insecurity mitigation approach (Dejene and Cochrane 2022). 

Decision-making around spending cash assistance may be gendered, with other research 

from East Africa suggesting that women are more likely to use credit for food than for on-

farm investments compared to men (Carranza and Niles 2019). 

Women may often skip meals when faced with food insecurity, so food security 

programming that does not explicitly address gender may put additional burden and 

responsibility on women (Alston and Akhter 2016). Many nutrition programming options – 

such as expanding breastfeeding, diversifying food production, or improving cookstoves – 

can have additional benefits for climate, gender, and health (Swinburn et al. 2019). 

Reducing food insecurity is particularly essential for those who are pregnant (Bryson et al. 

2021). Gendered aspects of access to land, forests, and other natural resources are also 

often left out of conversations around climate and nutrition (Agarwal 2018).  

In Ethiopia, having savings or the ability to store crops to sell later for a higher price was 

associated with reduced food insecurity, but these strategies were often inaccessible for 

households most in need (Dasgupta and Robinson 2021). This suggests that programs that 

can support savings, as well as national-level crop reserves, can support rural households 

in managing food insecurity (Dasgupta and Robinson 2021).  

Increase agricultural yields while generating food sovereignty   
Given that food insecurity is likely to increase in coming years due to climate change, there 

is a need to work to increase crop yields (for example, through climate-smart agricultural 
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practices) (Dasgupta and Robinson 2021). In addition, although food security work often 

narrowly focuses on crop yields, it is also important to address livestock, fisheries, pests, 

and diseases (Campbell et al. 2016). With that said, though, increasing agricultural yields 

alone will not resolve food insecurity: food sovereignty and just distribution and use of 

food resources are critical. For more on climate and agriculture, see the Climate-Adaptive 

Agricultural Practices subsection of this book.  

Case Study: Improving food security and livelihoods through sustainable 
mangrove management  
Case Study 17. Improving food security through sustainable mangrove managment  Source: Konia, Masike, and 

James 2019 

COUNTRY ORGANIZATION KEY SECTORS 

Papua New 

Guinea 

The Nature Conservancy Food security, mangrove 

management, livelihoods 

Description In Papua New Guinea, clearing of coastal mangroves is exacerbating the 

effects of climate change and threatening local food security. This 

community-led program is focusing on improving women’s livelihoods and 

mangrove management by shifting towards alternative forms of income 

from sustainably harvested mangrove products like crabs and clams. The 

program also provides training around mangrove restoration specifically 

designed for local women. It supports women with purchasing and using 

clean cookstoves. Expansion of ecotourism is also generating additional 

income streams. The program also explicitly engages with community 

members with disabilities in this work. By restoring mangrove ecosystems 

and strengthening community capacity to sustainably manage mangroves 

in the future, while also shifting towards cleaner cooking methods and 

increasing incomes, this project is improving food security and climate 

resilience. 

Gender 

strategy/ impact 

Prior to this project, women in the region had limited access to leadership 

positions, capacity-building trainings, loans, and networking. This project is 

expanding women’s leadership and networks, centering their knowledge, 

expertise, and needs.  

Source: Adapted from Konia, Masike, and James 2019 

 

Learn More: Managing Food Insecurity 
 THEME LEARNING RESOURCE LINK 

 

Gender, climate, 

and food 

security 

UNDP’s policy brief Gender, climate change 

and food security (Habtezion 2017) 

https://www.undp.org/pu

blications/gender-climate-

change-and-food-security 

 

https://www.undp.org/publications/gender-climate-change-and-food-security
https://www.undp.org/publications/gender-climate-change-and-food-security
https://www.undp.org/publications/gender-climate-change-and-food-security


153 
 

Managing Heat 
Because gender shapes vulnerability and responsibilities, it can also influence heat 

exposures and experiences of heat’s effects (Kjellstrom, Oppermann, and Lee 2020). Older 

people and migrants may also face higher risk of adverse effects of heat exposures 

(Kjellstrom, Oppermann, and Lee 2020).  

Communicate about heat risks 
Education, training, communication about heat risks may help alleviate heat-related 

impacts of climate change (Habibi et al. 2021; Parsons et al. 2022; McElroy et al. 2022; 

Sorensen, Murray, et al. 2018). In addition, early warning systems can support heat 

awareness, particularly for pregnant women and vulnerable workers (Habibi et al. 2021; 

McElroy et al. 2022). For more on early warning systems, see that subsection in this 

chapter.  

Research from the United States suggests that subjective experiences of heat exposures 

were associated with protective behaviors (e.g., using fans, staying indoors, using air 

conditioning, checking on friends and neighbors, or going to a cooler place) (Esplin et al. 

2019). Risk perception was also associated, though to a lesser degree, with protective 

behaviors as well (Esplin et al. 2019). Engaging in protective behaviors was also associated 

with other interacting aspects of identity including age, race/ethnicity, gender, political 

ideology, and income (Esplin et al. 2019). This suggests that increasing recognition of heat’s 

effects and risks could shape the uptake of protective behaviors, but that these efforts 

should be tailored to the unique constraints and resources of different populations (Esplin 

et al. 2019). 

Resource heat-protective actions and infrastructure 
Protective behaviors could include hydration, seeking shade, adjusting work schedules or 

intensity, wearing heat-appropriate clothing, using fans, staying indoors, using air 

conditioning, checking on friends and neighbors, going to cooler places, etc. (Habibi et al. 

2021; Esplin et al. 2019; Ahmad et al. 2020; Kjellstrom, Oppermann, and Lee 2020). 

However, in areas that also have limited resources and lack access to energy or water, 

implementing these actions may be difficult, if not impossible. In these contexts, investing 

in community infrastructure may be a viable alternative. In addition, enhancing social 

safety nets can also support households’ ability to invest in heat protective resources. This 

has dual importance: because heat can reduce productivity – and, consequently, income – 

and because managing the health risks of heat may entail further adjustments to one’s 

labor, cash transfers, capacity building, and livelihoods support may be effective ways to 

support communities experiencing extreme heat (McElroy et al. 2022; Pega et al. 2015; 

Sorensen, Murray, et al. 2018). Ensuring these resources are designed and delivered in a 

gender-sensitive way is critical to ensuring their efficacy. 
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Within workplace settings, expanding availability of air conditioning and temperature 

controls, regulating exposure to heat, preventing dehydration, having unions and safety 

committees, implementing frequent breaks, and enacting safety policies and regulations 

can help reduce thermal strain (Kjellstrom, Oppermann, and Lee 2020; Parsons et al. 2022; 

Habibi et al. 2021). 

At a broader level, this may include efforts to mitigate urban heat islands 

(Aghamohammadi et al. 2021; Kakkad et al. 2014; Lundgren et al. 2013). For more on urban 

development, see that subsection of this chapter. 

 

Implement specific heat-related support for people who are pregnant 
Heat exposure is particularly risky for people who are pregnant. Strengthening healthcare 

systems, such as by increasing antenatal care through rural health workers, can help 

reduce infant mortality attributable to heat (Banerjee and Maharaj 2020; Sorensen, Murray, 

et al. 2018; Sorensen, Saunik, et al. 2018). Maternal wards can be air conditioned or moved 

to lower levels of hospitals (Kakkad et al. 2014; Sorensen, Murray, et al. 2018). 

For individual women, early warning systems can inform women when they should stay 

indoors or seek shade (McElroy et al. 2022). For those who are breastfeeding, recent 

research has indicated that infants under 6 months of age can be exclusively breastfed and 

do not need supplementary food or water, even in hot weather conditions, and public 

health messaging around infant feeding practices in hot climates can be adapted to include 

these findings (Edney et al. 2022).  

Case Study: Cool roofs for the urban poor 
Case Study 18. Cool roofs for the urban poor Source: Chauhan 2021 

COUNTRY ORGANIZATION KEY SECTORS 

India Mahila Housing SEWA Trust (MHT) Heat, health, livelihoods 

Description 

 Abnormally high temperatures not only increase energy demand 

but also impact health and livelihoods of the poor, especially those 

living in urban slums. More than 60% of urban roofs are made from 

metal, asbestos, and concrete, trapping heat inside buildings. 

Home-bsed workers, mostly women, are most affected by this, with 

reports of decline in their productivity by up to 30% in summer. To 

address this, the MHT piloted a program on cool roofs for the urban 

poor in India. By shifting to passive cooling, these homes could 

better aapt to days of extreme heat, making houesholds less 

vulnerable to weather impacts and improving their resilience 

against climate change risks. Cool roofs reflect sunlight and absorb 

less heat. Depending on the setting, cool roofs can help keep indoor 
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temperatures lower by 2-5 degrees Celsius (3.6-9 degrees 

Fahrenheit) compared to traditional roofs. Cool roofs can cost from 

as little as 0.5 per square foot for a simple lime-based paint, to 

more expensive coatings or membranes. There are three key 

models of cool roofs that are being piloted:  

A. “Air Lite” ventilators: made of fiber sheet, these dome-

shaped roof ventilators not only improve air circulation and 

reduce inner temperatures, they also enable better day-time 

lighting of homes, thereby reducing electricity consumption 

(of fans and tube lights) by almost half and helping deal with 

indoor air pollution 

B. “Mod-Roof” tops: made of paper waste and coconut husk, 

these waterproof mod-roofs not only reduce home 

temperatures by 6-8 degrees Celsius but also provide for a 

cheaper and environmentally-friendly alternative to RCC 

roofs. They are easy to dismantle and can be reinstalled after 

adding additional floors or when moved to a new location. It 

is a boon for slum dwellers with uncertain land tenures. 

C. Heat-reflective paints: painting the roofs of households with 

heat-reflective paint lowers indoor temperatures by up to 2 

degrees Celsius 

MHT also partnered with the University of Chicago Energy and 

Environment Lab in Delhi and with National Defence Research 

Council (NDRC) to evaluate the effectiveness of these technologies 

in lowering indoor temperatures. 

Gender 

strategy/ impact 

Cool roofs have multiple benefits for women, as highlighted from 

the pilots. They help reduce energy bills, while also providing 

bearable afternoon time for home-based women workers. The 

project also mobilizes women to generate awareness on the 

benefits of using the product by training women entrepreneurs, and 

designs a loan product to create a sustainable business models. 

Cool roofs also help build community resilience to extreme heat. 

The organization also elevated the experience through women 

leaders at the city level. Ahmedabad City now has a cool roofs 

program for over 3,000 low income homes as part of its heat action 

plan. 

Source: Chauhan 2021 and Mahila Housing Trust 202) 

Source Disclaimer: This is an adaptation of an original work by ARROW and UN Women. 

Views and opinions expressed in the adaptation are the sole responsibility of the author 

or authors of the adaptation and are not endorsed by ARROW and UN Women. 
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Learn More: Managing Heat 
 THEME LEARNING RESOURCE LINK 

 

Managing heat 

alongside other 

health risks 

For more on managing heat alongside 

competing complex health risks, see COVID-

19 and heat waves: New challenges for 

healthcare systems (Bose-O’Reilly et al. 

2021) 

https://www.sciencedirect

.com/science/article/pii/S0

013935121004473 

 

Managing heat 

in the workplace 

For more on evidence-based approaches to 

address the occupational risks of extreme 

heat, see The impacts of climate change on 

occupational heat strain in outdoor 

workers: A systematic review (Habibi et al. 

2021) 

https://www.sciencedirect

.com/science/article/pii/S2

212095521000018 

 

Reducing heat 

risks for 

vulnerable 

populations 

The Extreme Heat Resilience Alliance is 

working to reduce extreme heat risk 

https://onebillionresilient.

org/2020/08/04/extreme-

heat-resilience-alliance-

reducing-extreme-heat-

risk-for-vulnerable-

people/   

 

 

Early Warning Systems and Hazard Management 
One key way to enhance climate resilience is by strengthening preparedness for and 

management of climate risks in a gender-informed way.  

Implement early warning systems 
Early warnings for hazards allow individuals and communities to prepare for anticipated 

risks (IPCC 2018). Early warning systems can use both scientific and Indigenous knowledge 

about environments and hazards (IPCC 2018). Early warning systems can be particularly 

valuable in low- and middle-income countries (Mallett and Etzel 2018). However, many 

people lack access to early warning systems. In one study of climate change in South Africa, 

for example, 72.3% of participants never received a warning before an extreme weather 

event (Patrick 2021). 

Implementing gender-responsive early warning systems is a critical step in reducing 

gendered vulnerabilities to climate hazards (Mustafa et al. 2019; Tanner et al. 2019; 

Werners et al. 2021). In the Cyclone Preparedness Program (CPP) in Bangladesh, women 

took on the responsibility of providing early warnings, which increased the willingness of 

other women in the community to evacuate ahead of storms (Tanjeela and Rutherford 

2018). In the Philippines, participatory radio strengthened community resilience following 

super typhoons (Fluck 2017). 

https://www.sciencedirect.com/science/article/pii/S0013935121004473
https://www.sciencedirect.com/science/article/pii/S0013935121004473
https://www.sciencedirect.com/science/article/pii/S0013935121004473
https://www.sciencedirect.com/science/article/pii/S2212095521000018
https://www.sciencedirect.com/science/article/pii/S2212095521000018
https://www.sciencedirect.com/science/article/pii/S2212095521000018
https://onebillionresilient.org/2020/08/04/extreme-heat-resilience-alliance-reducing-extreme-heat-risk-for-vulnerable-people/
https://onebillionresilient.org/2020/08/04/extreme-heat-resilience-alliance-reducing-extreme-heat-risk-for-vulnerable-people/
https://onebillionresilient.org/2020/08/04/extreme-heat-resilience-alliance-reducing-extreme-heat-risk-for-vulnerable-people/
https://onebillionresilient.org/2020/08/04/extreme-heat-resilience-alliance-reducing-extreme-heat-risk-for-vulnerable-people/
https://onebillionresilient.org/2020/08/04/extreme-heat-resilience-alliance-reducing-extreme-heat-risk-for-vulnerable-people/
https://onebillionresilient.org/2020/08/04/extreme-heat-resilience-alliance-reducing-extreme-heat-risk-for-vulnerable-people/
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Strengthen hazard management and disaster risk reduction efforts 
Researchers in Pakistan recommend the widespread inclusion of women in disaster risk 

reduction trainings and tailoring disaster response efforts to the needs of both men and 

women (Zeeshan and Khan 2019).  

When considering gender and disaster risk reduction more broadly, there are several key 

benchmarks that programs can consider around 1) understanding disaster risk ,2) 

strengthening disaster risk governance, 3) investing in disaster risk reduction, and 4) 

building back better (UN Women 2021a). Within these spheres, collecting sex and gender 

disaggregated data, conducting gender analyses, implementing gender responsive policies 

and accountability, ensuring safety and reduction of gender-based violence, consulting with 

and forwarding the leadership of women, mainstreaming gender, and investing in women’s 

resilience, livelihoods, social protections, and equitable infrastructure can all contribute to 

gender-inclusive disaster risk reduction (UN Women 2021a). 

Case Study: Strengthening climate information and early warning systems 
Case Study 19. Strengthening climate information and early warning systems Source: Chauhan 2021 

COUNTRY ORGANIZATION KEY SECTORS 

Cambodia UNDP Disaster risk reduction, 

agriculture, water 

Description  Supported with funding from the Global Environment Facility – Least Developed Countries 

Fund, this project (2015-2020) is supporting the Royal Government of Cambodia (RGC) to 

bridge existing gaps in institutional capacity, inter-ministerial coordination, and 

infrastructure. IT focuses on enhancing the inclusion of climate change consideration in 

short- and long-term planning, sectoral planning, and other decision-making processes. 

Data generated through installed hardware, along with risk mapping and forecasted data, 

are being made available to specifically benefit agriculture and water management sectors 

in their planning processes. Under the project:  

• 24 automatic weather stations and 29 automatic hydro stations were installed 

• 29 hydrologists, meteorologists, and technicians were trained in modelling and 

forecasting 

• A Forecast Application for Risk Management (FARM) Field School curriculum was 

developed 

• A seasonal forecast system (FOCUS) was established 

• Three national climate outlook forums (“Monsoon Forums”) were hosted  

• Drought Information Hubs (InfoHubs) were established in Takeo, Kampot, Kampong 

Chhnang, Pursat, and Battambang provinces, with another three to be developed by 

May 2020 

• More than 60 trainings were conducted for local agricultural cooperative leaders, farmer, 

and partners on drought-resistant agricultural techniques 

• Five international partnerships and four local partnerships were forged 

• More than 20 women were trained in disaster risk reduction and early warning systems 

• More than 1,300 farmers were trained in disaster risk reduction and early warning 

systems 

• More than 1,300 farmers were trained in drought-resistant agricultural techniques 
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• 12,511 Cambodians were reached through the extension of the phone-based early 

warning services EWS1294 (in Koh Kong, Sihanoukville, Kampong Cham, Tboung 

Khmum, and Prey Veng) 

• 2,369 children were trained in school safety drills 

The project also partnered with EWS1294, a free mobile phone service developed by the 

non-governmental organization (NGO) People in Need (PIN) in Cambodia following severe 

flooding in 2013. The focus is to extend the service from the existing five provinces to eight 

provinces, with the goal of nationwide coverage by 2020. EWS1294 is a practical means for 

Cambodians to receive early warning messages. According to a 2016 study, more than 96% 

of Cambodians report owning a phone, and more than 99% are reachable through some 

sort of phone. Members of the public register by simply dialing 1294 and entering their 

location. In the event of an emergency, such as a flood or storm, users in the affected area 

receive an audio message from the National Committee for Disaster Management warning 

them of the risks and steps to take to protect themselves, whether evacuating to the 

nearest safe site, staying indoors, or securing their livestock. Since being piloted in 2013, 

EWS1294 integrated into the National Committee for Disaster Management’s disaster 

management strategy. In 2018, UNDP and PIN also worked together to install water-level 

stations and engage with communities in the flood-prone coastal provinces of Koh Kong 

and Sihanoukville. 

Gender 

strategy/ 

impact 

Within the project, UNDP, with a focus on enhancing gender equality in early warning 

systems and disaster risk reduction, also forged a partnership with Action Aid for 

increasing the representation of local organization and women in disaster management 

and climate adaptation decision-making. This ensures their voices are heard locally and 

nationally and makes sure their knowledge and contributions are maximized. The project 

focuses on selecting, training, and linking local women as “DRR Champions” with skills in 

community-based disaster risk reduction; hazard, vulnerability, and capacity assessments; 

and leadership and advocacy. The project also developed a Women’s Resilience Index for 

Cambodia. Women and youth will be trained in data collection and entry, with analysis 

supported by international specialists. The project will also produce and promote a 

women’s “Charter of Demands for Disaster Risk Reduction and Climate Change 

Adaptation.” The Charter will be developed based on data and consultative workshops, and 

on input from women “DRR Champions” from the two provinces. The Charter will provide 

the basis for advocacy at the sub-national and national levels, seeking action on priority 

areas. 

Source: Chauhan 2021, citing UNDP GEF 2020 

Source Disclaimer: This is an adaptation of an original work by ARROW and UN Women. Views and opinions 

expressed in the adaptation are the sole responsibility of the author or authors of the adaptation and are 

not endorsed by ARROW and UN Women. 
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Learn More: Hazard Management, Gender, and Health 
 THEME LEARNING RESOURCE LINK 

 

Gender and 

disaster risk 

reduction 

For more on gender transformative 

approaches to disaster risk reduction, see A 

feminist vision for transformative change to 

disaster risk reduction policies and 

practices (Yadav et al. 2021) 

https://www.sciencedirect

.com/science/article/pii/S2

212420920315284 

For more on taking action for gender and 

disaster risk reduction, see the GFDRR’s 

Gender Action Plan 2016-2021 (GFDRR 

2017) 

https://www.gfdrr.org/en/

publication/gender-

action-plan-2016-2021 

For guidelines on integrating gender into 

disaster management, developed for 

Cambodia, see Guidelines for 

Mainstreaming Gender in Inclusive Disaster 

Management (NCDM 2021) 

https://www.empowerforc

limate.org/en/resources/g

/u/i/guidelines-for-

mainstreaming-gender-in-

inclusive-disaster-

management 

CARE’s Landscape approach to disaster risk 

reduction in 7 steps 

https://careclimatechange.or

g/a-landscape-approach-to-

disaster-risk-reduction-in-7-

steps/  

CARE’s guide on integrating gender into 

climate change and disaster risk reduction  

https://careclimatechange.or

g/making-it-count-

integrating-gender/  

 

Women’s 

organizations 

and disaster 

resilience 

For more on perspectives from women’s 

organizations in Asia on climate and 

disaster resilience, see Breaking Silos, 

Building Resilience: Listening to Women-

Focused Organisations for Climate Action 

and Disaster Risk Reduction (UN Women 

2021a) 

https://www.empowerforc

limate.org/en/resources/b

/r/e/breaking-silos-

building-resilience-

listening-to-women-

focused-organisations-for-

climate-action 

 

Technology for 

disaster 

resilience 

For more on mobile technology for disaster 

resilience, see Improving Disaster Resilience 

Using Mobile Based Disaster Management 

System (Aydin et al. 2016) 

https://www.sciencedirect

.com/science/article/pii/S2

212017316000281 

 

Local example 

of disaster 

governance 

For an example of local disaster 

governance, see The Real Governance of 

Disaster Risk Management in Peri-urban 

Senegal: Delivering Flood Response 

Services through Co-production 

https://doi.org/10.1177/14

64993416674301 

 

  

https://www.sciencedirect.com/science/article/pii/S2212420920315284
https://www.sciencedirect.com/science/article/pii/S2212420920315284
https://www.sciencedirect.com/science/article/pii/S2212420920315284
https://www.gfdrr.org/en/publication/gender-action-plan-2016-2021
https://www.gfdrr.org/en/publication/gender-action-plan-2016-2021
https://www.gfdrr.org/en/publication/gender-action-plan-2016-2021
https://www.empowerforclimate.org/en/resources/g/u/i/guidelines-for-mainstreaming-gender-in-inclusive-disaster-management
https://www.empowerforclimate.org/en/resources/g/u/i/guidelines-for-mainstreaming-gender-in-inclusive-disaster-management
https://www.empowerforclimate.org/en/resources/g/u/i/guidelines-for-mainstreaming-gender-in-inclusive-disaster-management
https://www.empowerforclimate.org/en/resources/g/u/i/guidelines-for-mainstreaming-gender-in-inclusive-disaster-management
https://www.empowerforclimate.org/en/resources/g/u/i/guidelines-for-mainstreaming-gender-in-inclusive-disaster-management
https://www.empowerforclimate.org/en/resources/g/u/i/guidelines-for-mainstreaming-gender-in-inclusive-disaster-management
https://careclimatechange.org/a-landscape-approach-to-disaster-risk-reduction-in-7-steps/
https://careclimatechange.org/a-landscape-approach-to-disaster-risk-reduction-in-7-steps/
https://careclimatechange.org/a-landscape-approach-to-disaster-risk-reduction-in-7-steps/
https://careclimatechange.org/a-landscape-approach-to-disaster-risk-reduction-in-7-steps/
https://careclimatechange.org/making-it-count-integrating-gender/
https://careclimatechange.org/making-it-count-integrating-gender/
https://careclimatechange.org/making-it-count-integrating-gender/
https://www.empowerforclimate.org/en/resources/b/r/e/breaking-silos-building-resilience-listening-to-women-focused-organisations-for-climate-action
https://www.empowerforclimate.org/en/resources/b/r/e/breaking-silos-building-resilience-listening-to-women-focused-organisations-for-climate-action
https://www.empowerforclimate.org/en/resources/b/r/e/breaking-silos-building-resilience-listening-to-women-focused-organisations-for-climate-action
https://www.empowerforclimate.org/en/resources/b/r/e/breaking-silos-building-resilience-listening-to-women-focused-organisations-for-climate-action
https://www.empowerforclimate.org/en/resources/b/r/e/breaking-silos-building-resilience-listening-to-women-focused-organisations-for-climate-action
https://www.empowerforclimate.org/en/resources/b/r/e/breaking-silos-building-resilience-listening-to-women-focused-organisations-for-climate-action
https://www.empowerforclimate.org/en/resources/b/r/e/breaking-silos-building-resilience-listening-to-women-focused-organisations-for-climate-action
https://www.sciencedirect.com/science/article/pii/S2212017316000281
https://www.sciencedirect.com/science/article/pii/S2212017316000281
https://www.sciencedirect.com/science/article/pii/S2212017316000281
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Maladaptation 
Despite important emerging work around climate adaptation efforts can reinforce gender 

inequities, displace vulnerabilities, and generate other forms of maladaptation, 

maladaptation has received relatively little consideration within policymaking, project 

planning, and funding spaces (Resurrección et al. 2019; Atteridge and Remling 2018; van 

Eerdewijk, Bråten, and Danielsen 2021). Maladaptation generally describes “the negative 

effects of introducing climate change adaptation initiatives without an understanding of 

how these initiatives are shaped by, and entangled in, context-specific gender and social 

dynamics” (van Eerdewijk, Bråten, and Danielsen 2021, citing Magnan et al. 2016; Gonda 

2016; Resurrección et al. 2019). 

Many short-term adaptive strategies can have longer-term negative effects or may cause 

harm alongside their adaptive action. For example, research from South Africa suggests 

that in times of extreme water shortage, people may turn to violent protest, theft, or the 

destruction of communal property (Patrick 2021). While child marriage can reduce 

household food consumption needs and, in some contexts, provide an additional influx of 

money for households, it has serious long-term consequences for the health and well-

being of the child or children being married (Chauhan 2021). Poorly designed infrastructure 

projects can also increase social and economic vulnerability in the long-term, such as  how 

the Lesotho Highlands Water Project elevated HIV risk and produced economic losses for 

women (Braun 2020). 

Experiences of maladaptation can also be highly gendered. For example, research from 

Cambodia suggests that migration can at times be maladaptive in the long-term and 

ultimately contribute to persistent poverty, particularly because it is not associated with 

improved food security (Jacobson et al. 2019). These experiences can be exacerbated for 

women. This is because for women, the high social risks of migration – and its downstream 

effects on their physical and mental health – can mean that migration poses serious 

additional risks (Evertsen and van der Geest 2020; Ganguli 2021). Similarly, while selling 

assets such as jewelry can be an effective short-term coping strategy, sale of such assets is 

often gendered practice that can in fact increase vulnerability (Rao et al. 2019). Similarly, 

though livelihood diversity is a popular tactic for mitigating women’s vulnerabilities to 

climate change, research from South Africa suggests that women’s participation in the 

informal economy may make them more vulnerable than men to climatic shocks and 

variations (Flatø, Muttarak, and Pelser 2017). It can also create an increased labor and time 

burden for women (Chant and Sweetman 2012; Cohen et al. 2016; Anbacha and Kjosavik 

2021).  

Other forms of maladaptation occur when opportunities for adaptive benefits are not fully 

realized due to program structures and incentives. For example, in REDD+ community 

forestry programs, offering payments based on carbon stocks may incentivize less diverse 
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forests, which do not have the same ecological benefits and may produce less resilient 

communities (Pandey, Cockfield, and Maraseni 2016) 

Maladaptation also occurs when individual adaptive actions are insufficient or ineffective 

given the level of risk. In forestry research in Cameroon, some adaptive strategies were 

ineffective, given the scale of environmental change, and others, while effective, used 

resources inefficiently, shifted pressures to different sectors, or had undesirable secondary 

effects (Keenan 2015; Bele et al. 2013). While individual-level adaptive responses can have 

some beneficial effects, they are often insufficient to generate robust community 

resilience, which requires additional, novel strategies to overcome existing financial, 

technological, and educational constrains such as expanded public infrastructure (e.g., 

roads), agricultural research, extension services, and weather forecasts (Bele et al. 2013). 

Such strategies requires outside support through international organizations, national and 

regional governments, and non-governmental organizations (Bele et al. 2013).  

“Poorly informed climate change adaptation research therefore risks diminishing different 

groups of people’s capacities and opportunities to benefit from adaptation interventions 

and to cope with and manage the impacts of climate change in their everyday lives.” – (van 

Eerdewijk, Bråten, and Danielsen 2021) 

Developing effective climate adaptation programming also entails thinking through 

potential maladaptive outcomes. These outcomes can occur along four key dimensions of 

maladaptation: process (maladaptation occurs as a process that exacerbates existing 

vulnerabilities), multiple drivers (maladaptation occurs when the multiple drivers of 

systemic vulnerability are not addressed), temporal scales (maladaptation occurs when 

adaptive efforts undermine future or long-term adaptive capacity), and spatial scales 

(maladaptation occurs when an adaptive measure produces collateral vulnerability or 

displaces vulnerability elsewhere) (Magnan et al. 2016). It is also important to consider how 

gender norms and inequities can contribute to maladaptation (van Eerdewijk, Bråten, and 

Danielsen 2021). From a programmatic standpoint, not including gender can also be a 

maladaptive approach. Given this, climate financing must be directed towards gender-

transformative and women-led climate adaptation and mitigation efforts (Schalatek 2015; 

S. Wong 2016; Sanjeet Singh and Jayaram 2021; Frenova 2020; Schalatek 2009).  

Because identifying maladaptation is subjective, there are several different approaches to 

take in terms of mitigating maladaptation risk. Magnan et al. identified three primary 

frameworks for avoiding maladaptation: the pathways framework, the precautionary 

framework, and the assessment framework (Magnan et al. 2016). The pathways framework 

follows five potential pathways of maladaptation: 1) increased emissions, 2) increased 

burdens on the vulnerable, 3) significant opportunity cost, 3) increased incentives for 

adaptation, and 5) limitations on future possibilities or flexibility (Magnan et al. 2016; 

Barnett et al. 2013). Alternatively, the precautionary framework aims to reduce 
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maladaptation through a more cautious approach that accounts for the possibility of 

conflicts and consequences within purportedly adaptive efforts using strategies that are: 1) 

no-regret or win-win, 2) reversible, 3) have safety margins, 4) use soft, rather than technical, 

approaches, 5) reduce time horizons for decision making, and 6) account for conflicts and 

interactions (Magnan et al. 2016; Hallegatte 2009). Finally, the assessment framework 

addresses forecast or expected effects of climate change, positioning climate adaptation 

within a broader suite of sustainable development initiatives that 1) avoid degradation, 2) 

avoid displacement of pressure, 3) support protective ecosystems, 4) maintain flexibility 

and account of ecosystem uncertainties, 5) focus primarily on adaptation, not emissions 

reductions, 6) originate with local characteristics and values, 7) recognize and enhance local 

knowledge, and skills, 8) bring in additional skills, 9) reduce inequities, 10) support 

livelihood and subsistence diversification, and 11) address ongoing and emerging changes 

to livelihoods, economies, and subsistence activities (Magnan 2014; Magnan et al. 2016). 

Drawing on each of these perspectives is key because aspects of each framework address 

different dimensions of maladaptation, and addressing a greater range of dimensions of 

maladaptation can reduce the risk of maladaptive practices occurring (Magnan et al. 2016). 

 

Learn More: Maladaptation 
 THEME LEARNING RESOURCE LINK 

 

Maladaptation 

risks in climate 

work 

Addressing the risk of maladaptation to 

climate change (Magnan et al. 2016) 

http://onlinelibrary.wiley.c

om/doi/abs/10.1002/wcc.

409 

 

Forwarding good 

adaptive 

practices 

CARE’s Adaptation Good Practice Checklist 

https://careclimatechange

.org/adaptation-good-

practice-checklist/  

 

  

http://onlinelibrary.wiley.com/doi/abs/10.1002/wcc.409
http://onlinelibrary.wiley.com/doi/abs/10.1002/wcc.409
http://onlinelibrary.wiley.com/doi/abs/10.1002/wcc.409
https://careclimatechange.org/adaptation-good-practice-checklist/
https://careclimatechange.org/adaptation-good-practice-checklist/
https://careclimatechange.org/adaptation-good-practice-checklist/
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Chapter 3: Advancing Impact in Climate Change, 
Gender, and Health Programming 
As Chapters 1 and 2 made clear, climate risks – and solutions – are diverse. Translating this 

knowledge to impactful action can be challenging, particularly given the complex, 

collaborative pathways that dynamically link climate, gender, and health. This chapter 

offers insight into advancing impact in this space through systematic planning strategies. 

Because understanding the processes that link climate change with adverse outcomes are 

complex and contextually specific, the chapter opens with an exploration of frameworks 

linking climate, gender, and health, including frameworks for understanding how 

transformational adaptation occurs. Then, the chapter explores how to move these 

frameworks into action through frameworks for climate integration, tools for identifying 

and selecting local climate solutions, and guidance on developing theories of change, 

including sample theories of change. Then, the chapter offers case studies of integrated 

programming around climate, gender, and health. The chapter concludes with best 

practices and lessons learned in this space.   

Frameworks Linking Climate, Gender, and Health 
Connecting Climate Change and Health Risks 
Modeling the pathways that connect specific climate threats with specific health outcomes 

is a useful strategy for understanding how programmatic approaches can be targeted to 

local, contextualized needs. These frameworks and models can also be used to inform 

monitoring and evaluation of programs (for more on measuring impact, see Chapter 4). For 

example, Liu et al. proposed the Integrated Climate Change and Health Indicator System 

Framework (ICCHIS), after 

comprehensively 

reviewing existing 

theoretical frameworks 

and models for linking 

environment and 

sustainable development 

(Liu et al. 2021). They 

reviewed and built upon 

the Driving Force-

Pressure-State-Impact 

Response (DPSIR) model, 

the Divers-Pressures-

State Exposure-Effect-

Action (DPSEEA) model 

from the WHO, the 

 

Figure 18. The Integrated Climate Change and Health Indicator System 

FrameworkSource: Liu et al. 2019. No changes made. A copy of the license 

is available here: http://creativecommons.org/licenses/by/4.0/ 
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Multiple Exposures-Multiple Effects (MEME) framework, and the National Climate Indicator 

System (NCIS) (Liu et al. 2021).  Gender could be integrated into this framework.  

Though simple, this framework acknowledges the impact of a range of environmental 

trends and exposures, adaptation efforts, and existing vulnerabilities in shaping health 

outcomes.  

In examining how climate change affects food insecurity and maternal health for 

Indigenous and non-Indigenous women in Uganda, researchers developed this climate risk 

framework to show how exposure, vulnerability, and adaptive capacity come together to 

shape risk (Bryson et al. 2021):  

Figure 19. Climate change risk framework linking exposure, sensitivity, and adaptive capacity Source: Bryson et 

al. 2021. No changes were made. A copy of the license is available here: 

https://creativecommons.org/licenses/by/4.0/ 
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The WHO also developed a broader model that articulates direct and indirect links between 

climate change, vulnerability, and climate-linked health risks (WHO 2021c): 

 

Figure 20. Connecting climate change, vulnerabilities, and climate-sensitive health risks Source: WHO 2021b. No 

changes made. A copy of the license is available here: https://creativecommons.org/licenses/by-nc-sa/3.0/igo/  

 

This model specifically highlights vulnerabilities and risks within health systems (WHO 

2021c). 

  

https://creativecommons.org/licenses/by-nc-sa/3.0/igo/
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Vulnerability factors affecting the health effects of climate change can also be grouped 

around five categories: 1) sociopolitical factors, 2) biological factors, 3) demographic 

factors, 4) geographical factors, and 5) socioeconomic factors (WHO 2021b): 

Figure 21. Vulnerability factors that shape the health effects of climate change Source: WHO 2021. No changes 

made. The license is available here: https://creativecommons.org/licenses/by-nc-sa/3.0/igo/  

 

 

 

https://creativecommons.org/licenses/by-nc-sa/3.0/igo/
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To operationalize these models and assess whether climate impacts may be present, and 

the degree of those impacts, consider the WHO’s framework for risks and impacts in the 

presence of hazards, exposures, and vulnerabilities (WHO 2021b): 

Table 13. Connecting climate hazards with impacts Source: WHO 2021a. Formatting adapted. A copy of the 

license is available here: https://creativecommons.org/licenses/by-nc-sa/3.0/igo/  

CLIMATE 

HAZARD 

PRESENT 

EXPOSURE 

PRESENT 

VULNERABILITY 

PRESENT  

CLIMATE RISKS IMPACTS 

PRESENT 

No N/A N/A None No 

Yes No N/A None No 

Yes Yes None or low None – low Yes (possible) 

Yes Yes Medium or high Low – high  Yes (probable) 

 

Learn More: Additional Frameworks Connecting Climate and Health  
 THEME LEARNING RESOURCE LINK 

 

Integrating 

health of 

humans, 

animals, and the 

environment  

The One Health framework aims to 

optimize health by taking an integrated 

interdisciplinary, cross-sectoral approach to 

human and environmental health. This 

framework addresses human-animal-

environment interactions through shared 

environments, food systems, and medicines 

(Amuasi et al. 2020).  

https://www.thelancet.co

m/journals/lancet/article/

PIIS0140-6736(20)31027-

8/fulltext 

For best practices around integrating a One 

Health approach, see the World Bank 

Group’s Operational Framework for 

Strengthening Human, Animal, and 

Environmental Public Health Systems at 

their Interface 

https://documents.worldb

ank.org/en/publication/do

cuments-

reports/documentdetail/7

03711517234402168/oper

ational-framework-for-

strengthening-human-

animal-and-

environmental-public-

health-systems-at-their-

interface 

To learn more, see the CDC’s One Health 

Resource Library 

https://www.cdc.gov/oneh

ealth/resource-

library/index.html 

For an analysis of how OneHealth 

compares to other frameworks for 

environment and health, see The Impact of 

Climate Change on Health: Reducing Risks 

and Increasing Resilience in the Era of 

COVID-19 (Machalaba et al. 2021) 

https://www.ecohealthalli

ance.org/wp-

content/uploads/2021/11/

The-Impact-of-Climate-

Change-on-Health.pdf  

https://creativecommons.org/licenses/by-nc-sa/3.0/igo/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31027-8/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31027-8/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31027-8/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31027-8/fulltext
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/703711517234402168/operational-framework-for-strengthening-human-animal-and-environmental-public-health-systems-at-their-interface
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/703711517234402168/operational-framework-for-strengthening-human-animal-and-environmental-public-health-systems-at-their-interface
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/703711517234402168/operational-framework-for-strengthening-human-animal-and-environmental-public-health-systems-at-their-interface
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/703711517234402168/operational-framework-for-strengthening-human-animal-and-environmental-public-health-systems-at-their-interface
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/703711517234402168/operational-framework-for-strengthening-human-animal-and-environmental-public-health-systems-at-their-interface
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/703711517234402168/operational-framework-for-strengthening-human-animal-and-environmental-public-health-systems-at-their-interface
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/703711517234402168/operational-framework-for-strengthening-human-animal-and-environmental-public-health-systems-at-their-interface
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/703711517234402168/operational-framework-for-strengthening-human-animal-and-environmental-public-health-systems-at-their-interface
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/703711517234402168/operational-framework-for-strengthening-human-animal-and-environmental-public-health-systems-at-their-interface
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/703711517234402168/operational-framework-for-strengthening-human-animal-and-environmental-public-health-systems-at-their-interface
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/703711517234402168/operational-framework-for-strengthening-human-animal-and-environmental-public-health-systems-at-their-interface
https://www.cdc.gov/onehealth/resource-library/index.html
https://www.cdc.gov/onehealth/resource-library/index.html
https://www.cdc.gov/onehealth/resource-library/index.html
https://www.ecohealthalliance.org/wp-content/uploads/2021/11/The-Impact-of-Climate-Change-on-Health.pdf
https://www.ecohealthalliance.org/wp-content/uploads/2021/11/The-Impact-of-Climate-Change-on-Health.pdf
https://www.ecohealthalliance.org/wp-content/uploads/2021/11/The-Impact-of-Climate-Change-on-Health.pdf
https://www.ecohealthalliance.org/wp-content/uploads/2021/11/The-Impact-of-Climate-Change-on-Health.pdf
https://www.ecohealthalliance.org/wp-content/uploads/2021/11/The-Impact-of-Climate-Change-on-Health.pdf
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 THEME LEARNING RESOURCE LINK 

 

Understanding a 

range of models 

for climate 

vulnerability  

In his review of models and metrics for 

measuring vulnerability, Wisner covers 

several core frameworks for understanding 

vulnerability, particularly around climate 

and disaster. The article considers a range 

of vulnerability definitions, how 

vulnerability looks across scales and can 

progress, and how different types of 

vulnerability connect and interact (Wisner 

2016). 

https://oxfordre.com/natu

ralhazardscience/view/10.

1093/acrefore/978019938

9407.001.0001/acrefore-

9780199389407-e-25  

 

Using a 

socioeconomic 

development 

framework to 

understand 

climate impacts 

The Shared Socioeconomic Pathways (SSP) 

model was designed to examine how 

climate change might affect socioeconomic 

development (van Vuuren et al. 2014; 

O’Neill et al. 2014). The SSP model is 

oriented around scenario research, with 

five qualitative scenarios around 

prospective future development (Jiang and 

O’Neill 2017). The SSP model addresses 

health, but was not designed with health 

outcomes as its primary target (Bikomeye, 

Rublee, and Beyer 2021). For a detailed 

evaluation of how climate change and 

health can be integrated into the SSP, and 

the consequences of following different 

pathways, see (Samuel Sellers and Ebi 

2018). 

https://www.mdpi.com/16

60-4601/15/1/3  

 

Using a multi-

dimensional, 

holistic 

approach to 

understand 

vulnerability 

The MOVE framework brings together 

vulnerability across social scales as well as 

around exposures, susceptibility, and lack 

of resilience. Together with existing 

hazards, these produce risks that can be 

managed or adapted to through 

interventions and governance (Birkmann et 

al. 2013). The MOVE framework was applied 

to examine social vulnerabilities to flooding 

in Côte d’Ivoire (Kablan, Dongo, and 

Coulibaly 2017). 

https://doi.org/10.1007/s1

1069-013-0558-5  

 

Additional 

resilience 

frameworks 

For additional resilience frameworks, see A 

Common Analytical Model for Resilience 

Measurement (FSIN 2014) 

https://www.fsinplatform.

org/sites/default/files/par

agraphs/documents/FSIN_

TechnicalSeries_2.pdf  

 

https://oxfordre.com/naturalhazardscience/view/10.1093/acrefore/9780199389407.001.0001/acrefore-9780199389407-e-25
https://oxfordre.com/naturalhazardscience/view/10.1093/acrefore/9780199389407.001.0001/acrefore-9780199389407-e-25
https://oxfordre.com/naturalhazardscience/view/10.1093/acrefore/9780199389407.001.0001/acrefore-9780199389407-e-25
https://oxfordre.com/naturalhazardscience/view/10.1093/acrefore/9780199389407.001.0001/acrefore-9780199389407-e-25
https://oxfordre.com/naturalhazardscience/view/10.1093/acrefore/9780199389407.001.0001/acrefore-9780199389407-e-25
https://www.mdpi.com/1660-4601/15/1/3
https://www.mdpi.com/1660-4601/15/1/3
https://doi.org/10.1007/s11069-013-0558-5
https://doi.org/10.1007/s11069-013-0558-5
https://www.fsinplatform.org/sites/default/files/paragraphs/documents/FSIN_TechnicalSeries_2.pdf
https://www.fsinplatform.org/sites/default/files/paragraphs/documents/FSIN_TechnicalSeries_2.pdf
https://www.fsinplatform.org/sites/default/files/paragraphs/documents/FSIN_TechnicalSeries_2.pdf
https://www.fsinplatform.org/sites/default/files/paragraphs/documents/FSIN_TechnicalSeries_2.pdf
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How Climate Interventions Impact Health Outcomes 
Just as climate hazards can affect health outcomes, so too can climate interventions. 

Bikomeye, Rublee, and Beyer created a new conceptual model linking climate interventions 

with public health outcomes across high-, middle-, and low-income contexts, visualizing the 

overlapping pathways and benefits of different climate responses (Bikomeye, Rublee, and 

Beyer 2021): 

Figure 22. Conceptual framework for linking climate mitigation and adaptation strategies and health Source: 

Bikomeye et al 2021. Note: CSH = Climate Smart healthcare. CSC: Climate Smart Construction. EWE: Extreme 

weather events. 

 

 

 

Creating Transformative Climate Adaptation  
Interventions oriented towards adaptation have been critiqued for being applied in ways 

that reinforce or generate vulnerability or drive maladaptation (S. Eriksen et al. 2021; 

Fedele et al. 2019). In response to this, Fedele et al. Identified six characteristics of 

transformative adaptation in their overview of transformative adaptation (Fedele et al. 

2019):  
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Figure 23. Six characteristics of transformative adaptation.  Source: Fedele et al. 2019. No changes were made. 

The license is available here: https://creativecommons.org/licenses/by-nc-nd/4.0/ 

 

In this understanding, achieving transformative adaptation is a product of the scale of 

response to climate change, whether in terms of investments, stakeholder engagement, 

shifting of power dynamics and status quo, response to uncertainty and risk, and shifts in 

values and assumptions (Fedele et al. 2019): 

Figure 24. Strategies for responding to climate change  Source: Fedele et al. 2019. No changes were made. The 

license is available here: https://creativecommons.org/licenses/by-nc-nd/4.0/  

 

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
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In Fedele et al.’s model, multiscale efforts are a critical part of generating transformative 

adaptation. In their study of the climate change and health movement in England, 

researchers identified theories of change across different areas of influence (individuals, 

sectors, and systems) and mechanisms for producing change (Issa et al. 2021). They note 

that “the climate change and health space is somewhat skewed towards actions at the 

individual and sectoral levels,” with less attention on system level change (Issa et al. 2021, 

20). Individual level activities are popular, but often too slow or not feasible for making a 

meaningful impact on climate. This tendency, they note, should not be surprising, given the 

challenges of structural and systemic change paired with a healthcare sector that already 

tends towards individualism (Issa et al. 2021). They identify several domains and means for 

generating change across scales in the climate-health space (Issa et al. 2021): 

Figure 25. Domains and mechanisms for creating change around climate and health Source: Issa et al. 2021. No 

changes were made. A link to the license is available here: https://creativecommons.org/licenses/by/4.0/  

 

 

https://creativecommons.org/licenses/by/4.0/
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Other recent research on social networks and adaptation suggests that whether 

households react to climate effects in terms of adaptation or transformation depends on 1) 

their ties to either divergent or interconnected ecological resources and 2) their perception 

of their own power around resource management (Barnes et al. 2020). 

In their work on climate-smart regenerative agriculture, Gosnell et al. argue that 

transformation happens at practical, personal, and political levels. Using the concept of 

“zones of friction and traction,” they describe feedback loops of emotions, cultural norms, 

values, identity, and monitoring that produce behavior change and transformation 

(Gosnell, Gill, and Voyer 2019). Transformation occurs through these interactions between 

personal, political, and practical spheres (Gosnell, Gill, and Voyer 2019). Similar work has 

suggested that climate adaptation occurs through both incremental and transformational 

cycles of change (Park et al. 2012). 

From Planning to Action: Developing Contextualized Climate, 
Gender, and Health Strategies  
Frameworks like those described in the previous section help orient us towards key 

patterns and linkages between climate, gender, and health. This section explores how 

these frameworks can be used to move from planning to action by developing strategies 

that are tailored to the needs, risks, and strengths of particular communities.  

Integrating Climate and Gender into Programming  
ARROW’s Training Manual on Gender and Climate Change Resilience introduces five widely-

used frameworks for climate integration, with guidance on how to integrate gender into 

each (Chauhan 2021):  

1. Local Adaptation Plans of Action (LAPAs): LAPAs are typically spatially oriented, 

focusing on adaptation needs of specific geographic regions. They can integrate 

gender and participatory approaches, and can be top-down or community-based.  

2. City Resilience Framework: This framework is focused on advancing urban climate 

resilience. It integrates health as one of four dimensions of focus; each dimension 

has established goals and indicators. This can be top-down or community-based. 

3. Infrastructure-Based Adaptation Planning: These approaches are often engineering- 

and disaster-oriented, focusing on design approaches to mitigate anticipated future 

outcomes. They can be top-down or community-based. 

4. Ecosystem-based Adaptation (EbA): EbA models leverage environmental resources 

to protect against climate change and disasters by maintaining ecosystem services 

and promoting ecosystem resilience. They can be top-down or community-based. 

5. Community-Based Adaptation (CBA): CBA approaches are fundamentally 

community led. In CBA frameworks, communities prioritize needs and actions. CBA 

approaches are strengths-based and focus on increasing adaptive capacity.  
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Identifying Appropriate Climate Solutions  
How can we identify climate solutions? The reality is that communities are already adapting 

to climate change, because they have no other choice. However, given the scope of climate 

change’s impacts, we also know that we have to respond in ways that are more 

collaborative, more inclusive and equitable, more effective, more responsive to dynamic 

local contexts, and more effective at building on the knowledge of others.  

Collectively strengthening our response to climate change requires participatory, 

collaborative engagement. This enables teams, institutions, and resource networks to 

forward local communities’ autonomy by 1) advancing their leadership and voices, 2) 

building on their existing knowledge and strengths, and 3) responding to community-

identified critical needs and gaps.  

These participatory conversations can be augmented by using the knowledge of others to 

foster creativity, ideation, and scope of integrated solutions. Reviewing Chapter 2 of this 

book, as well as reviewing databases of peer-reviewed publications and grey literature, can 

be useful for understanding the breadth of possibilities that exist for responding to climate 

challenges. There are many different ways to respond to climate threats. This knowledge 

can be helpful for sparking a creative expansion of what kinds of climate strategies are 

possible, for facilitating informed participatory workshops grounded in best practices and 

lessons learned from others, and for enhancing conversations around the specifics of how 

climate solutions can be implemented. 

Given the breadth of climate solutions that exist, one way to identify locally-appropriate 

climate solutions is by using frameworks for understanding how various climate exposes 

shape gendered health outcomes. These frameworks can address specific climate risks and 

impacts, and they offer ways ensure gender and other aspects of identity remain centered 

in as these responses are identified, evaluated, and implemented. These frameworks can 

serve as useful tools for understanding key patterns to consider when developing 

programming.  

  



174 
 

For example, Sorensen et al. followed these exposure pathways to identify gendered 

impacts and cross-sectoral risk-responsive solutions (Sorensen, Murray, et al. 2018):  

Table 14. Climate exposure pathways, impact on women, and gender-based solutions Source: Sorensen, 

Murray, et al. 2018. Excerpted and formatted. A copy of the license is available here: 

https://creativecommons.org/publicdomain/zero/1.0/  

EXPOSURE 

PATHWAY 

IMPACT ON 

WOMEN 
GENDER-BASED SOLUTIONS 

SECTORS 

INVOLVED 

Increasing 

frequency of 

extreme heat events 

and rising average 

seasonal 

temperatures 

Increased morbidity 

and mortality and 

poor birth outcomes 

• Provide air conditioning in 

maternal wards (shown to 

decrease intensive care need in 

neonatal period) 

• Increase access to prenatal care in 

heat-vulnerable areas 

• Implement heat early-warning 

systems with educational 

messages targeted at women 

• Collect and disseminate gender-

disaggregated public health data 

• Consideration of the detrimental 

effects of urban heat islands, 

especially in regions with poor 

access 

• Public Health 

• Urban planning 

• Medicine 

Excerpt from: Sorensen, Murray, et al. 2018. See article for a full list of exposure pathways and gender-

based solutions.  

 

  

https://creativecommons.org/publicdomain/zero/1.0/
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This type of framework can be adapted for specific contexts, as was done in this framework 

of health-related climate change impacts in India (Sorensen, Saunik, et al. 2018):  

Table 15. Connecting climate exposures, vulnerabilities, and solutions in India Source: Sorensen, Saunik, et al. 

2018. Excerpted and formatted. A copy of the license is available here: 

https://creativecommons.org/licenses/by-nc-nd/4.0/  

EXPOSURE 

PATHWAY 

CLIMATE 

CHANGE 

PROJECTIONS 

AND 

IMPACTS IN 

INDIA 

WOMEN’S HEALTH 

VULNERABILITIES 

CULTURAL AND 

SOCIOECONOMIC 

VULNERABILITIES 

GENDER-BASED SOLUTIONS 

Water 

insecurity 

and 

increased 

risk of 

waterborne 

disease 

Based on 

2015 

estimates, 

only 62% of 

urban 

communities 

and 28% of 

rural 

communities 

in India have 

access to 

improved 

sanitation. 

(World Bank 

Group, 2018a) 

Future 

impacts of 

heavy 

precipitation 

and drought 

(Barros et al., 

2014) may 

worsen these 

conditions. 

• Water scarcity 

forces provision 

from sources 

that may be 

biologically and 

toxicologically 

contaminated, 

resulting in 

bacterial, viral 

and protozoan 

infections as well 

as toxin 

exposure 

(Duncan, 2006) 

• Traveling long 

distances to 

procure water 

increases 

exposure to heat 

(Shiva & Jalees, 

2005) 

• Lack of access to 

water and 

sanitation 

creates unsafe 

conditions for 

women, 

especially during 

reproductive 

times (Birch et 

al., 2012) 

• Traditionally, 

women have 

the household 

role of 

providing water 

for the family. 

Water scarcity 

equates to 

more time 

spent 

harvesting 

water and less 

time spent on 

other activities 

of livelihood 

such as 

economic gain 

• In some regions 

carrying water 

may use up to 

85% of a 

woman's daily 

energy intake 

(Duncan, 2006) 

 

• Increase accessibility to 

affordable home water filters 

• Increase public investment in 

water infrastructure in high 

risk areas such as urban 

slums. 

• Water scarcity forces 

provision from sources that 

may be biologically and 

toxicologically contaminated, 

resulting in bacterial, viral and 

protozoan infections as well 

as toxin exposure (Duncan, 

2006) 

• Increase accessibility to 

affordable home water filters 

• Traveling long distances to 

procure water increases 

exposure to heat (Shiva & 

Jalees, 2005) 

• Increase public investment in 

water infrastructure in high 

risk areas such as urban 

slums. 

• Lack of access to water and 

sanitation creates unsafe 

conditions for women, 

especially during reproductive 

times (Birch et al., 2012) 

Excerpt from Sorensen, Saunik et al. 2018. See article for a full list of climate solutions.  

 

  

https://creativecommons.org/licenses/by-nc-nd/4.0/
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A similar framework was used by the WHO in their report Gender, Climate Change and 

Health (World Health Organization 2014). This framework adds the additional element of 

interventions that can benefit both women and men:  

Table 16. Gender dimensions of climate change impacts  Source: WHO 2014. Excerpted and formatted. A copy 

of the license is available here: https://creativecommons.org/licenses/by-nc-sa/3.0/igo/   

IMPACT OF 

CLIMATE 

CHANGE 

GENDER 

DIMENSIONS 

(EXAMPLES) 

GENDER-SENSITIVE ADAPTIVE 

STRATEGIES (EXAMPLES) 

POSSIBLE 

INTERVENTIONS 

BENEFICIAL TO BOTH 

WOMEN AND MEN 

(EXAMPLES) 

Increase in 

infectious 

diseases 

Women constitute the 

majority of those who 

take care of the sick 

(both as household 

caregivers and as 

front-line health 

workers).  

 

Women often lack, or 

have less access to, 

health services 

A gender perspective must be 

incorporated into infectious 

disease analysis and research to 

target policies and programs. 

 

Collected data must be 

disaggregated by sex, age, 

socioeconomic status, education, 

ethnicity, and geographical 

location, where appropriate. 

 

An understanding of gender and 

its implications for health and 

health-seeking behavior should be 

incorporated into training of 

health professionals and 

development of health-sector 

responses. 

Ensure better availability 

and access to, and 

support by, health 

systems for both women 

and men, but especially 

for women, given their 

caregiving roles. 

 

Support outreach 

activities, using gender-

sensitive information, 

education, and 

communication 

strategies and materials 

for advocacy and 

training. 

 

Promote childcare 

facilities and other 

approaches to support 

women’s caregiving role, 

while trying to transform 

related gendered roles 

and norms. 

Excerpted from WHO 2014. See source for full list of climate change impacts and responses.  

 

  

https://creativecommons.org/licenses/by-nc-sa/3.0/igo/
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An alternative approach to modelling pathways of gendered climate change impacts was 

also used in this report to more clearly highlight multiple impact pathways and response 

strategies (World Health Organization 2014). This framework uses a two-step approach, 

first identifying general impacts and responses, then considering gender-specific effects:  

Table 17. Impact pathways and current responses to climate change  Source: WHO 2014. Excerpted and 

formatted. A copy of the license is available here: https://creativecommons.org/licenses/by-nc-sa/3.0/igo/ 

EXAMPLE IMPACT PATHWAYS EXAMPLE CURRENT RESPONSES 

Meteorological 

conditions exposure 

Human/social 

consequences of 

climate change 

Mitigation actions Adaptation actions 

• Warming 

• Humidity  

• Rainfall/drying 

• Winds 

• Extreme events 

• Displacement 

• Shifts in farming and 

land use 

• Alternative energy 

• Accessible clean water 

• Addressing water 

shortage 

• Crop substitution 

• Community education 

on early warning 

systems and hazard 

management 

Examples of impact outcomes and responses that are gendered in their effects 

• Injury/death from 

hunger 

• Epidemics 

• Mental health issues 

• Water-related 

infections 

• Migration 

• Exacerbation of 

malnutrition 

• Increased violence 

against women and 

girls 

• Hydropower – leading 

to more snail hosts for 

schistosomiasis 

• Cleaner air – less 

cardiorespiratory 

diseases (gendered 

profiles) 

• Unexpected nutrient 

deficiencies 

• Impacts of water 

quality 

• Fewer deaths in 

extreme events 

Excerpted from WHO 2014, drawing on McMichael and Bertolinni 2009. 

 

 

The frameworks described above follow exposure to climate threats and the associated 

health and socioeconomic impacts to identify potential climate solutions. An alternative 

would be to start with existing social norms and examine how those practices are affected 

by climate change. For example, think back on the table in the opening section of Chapter 

1, Part 2 that described gender roles and climate change impacts across sectors(Chauhan 

2021).  

  

https://creativecommons.org/licenses/by-nc-sa/3.0/igo/
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By adapting this framework to add a column for possible interventions, this framework 

offers an alternative approach to developing gender-appropriate, climate-responsive 

interventions:  

Table 18. Gender roles and differentiated vulnerabilities Source: Chauhan 2021 

GENDER ROLES AND DIFFERENTIATED VULNERABILITIES 

Sector Major Gender Roles Climate 

Change 

Impacts 

Gendered 

Vulnerability to the 

Impact 

Possible Interventions 

Food Men • Money for 

food 

Reduced food 

production 

globally and 

ensuing 

increase in 

food prices 

• Increased poverty 

as share of food 

bill in household 

expenses goes up 

• Increased mental 

stress for more 

income and 

financial 

management 

• Vocational training 

for climate resilient 

livelihoods 

• Psychosocial 

support for men 

and boys 

Women • Food and 

nutrition 

management 

• Cooking 

 

Forest 

conservation 

policies will 

reduce access 

• Increased poverty 

as share of food 

bill in household 

expenses goes up 

• Increased stress 

for food and 

nutrition security 

in family 

• Skewed 

intrahousehold 

distribution 

pattern will lead 

to reduced food 

and nutrition 

intake for women 

and girls 

• Indigenous and 

poor women 

dependent on 

forest will face 

more problems 

• Targeted nutrition 

support for at-risk 

families 

• Gender-sensitive, 

equitable forest 

access policies that 

allow for sustainable 

community use and 

management of 

forest resources 

• Alternative energy 

sources to reduce 

forest fuels 

• Vocational training 

for climate-resilient 

livelihoods 

• Training and 

resourcing for 

climate resilient 

household and 

community gardens 

and food sources 

Adapted from Chauhan 2021 to include the additional column on the far right. See source for full table. Note 

that these roles and interventions are not fixed and need to be contextualized; they serve as examples for 

ideation.  

Source Disclaimer: This is an adaptation of an original work by ARROW and UN Women. Views and opinions 

expressed in the adaptation are the sole responsibility of the author or authors of the adaptation and are 

not endorsed by ARROW and UN Women. 

Another way to conceptualize this would be to consider prevention and response options 

across scales (e.g., individual and community, national/regional, and global scales) 

(Machalaba et al. 2021). 
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Selecting Solutions 
Evaluating and selecting solutions among the many possibilities can be challenging. 

ARROW offers guidance on ranking and evaluating gender-responsive adaptation 

approaches in a participatory way, including a template for evaluating climate-resilient 

solutions (Chauhan 2021):  

Table 19. Template for gender-responsive climate-resilient solutions  Source: Chauhan 2021 

 TYPE OF CLIMATE-RESILIENT SOLUTIONS 

 

 

CRITERIA FOR 

PREFERENCE 

Community-

based rice 

drying 

improvement 

with solar 

technologies 

Household 

irrigation 

improvement 

with solar 

technologies 

Community-

based vegetable 

conservation 

improvement 

with solar 

cooking 

technologies 

Community-

based chicken 

and duck 

production 

improvement 

with solar 

incubator 

Percentage of people 

involved 

    

Number of months 

providing 

employment/income 

    

Stability of incomes     

Losses faced due to 

natural hazards 

    

Potential of increased 

income stability and 

reduced losses 

    

Percentage of women 

involved in the activity 

    

Percentage of women 

owning the business 

    

Percentage of women 

having received training 

in the business 

    

Potential number of 

women’s 

groups/businesswomen 

who can take up the 

enterprise 

    

Will it reduce the 

drudgery of women and 

girls? 

    

Total     

Source Disclaimer: This is an adaptation of an original work by ARROW and UN Women. Views and opinions 

expressed in the adaptation are the sole responsibility of the author or authors of the adaptation and are 

not endorsed by ARROW and UN Women. 
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The criteria used might look different in different communities and may reflect the needs 

and interests of different stakeholders. Note also that the impact of a climate solution 

depends not only on the solution itself, but also how it is enacted. Prioritizing equity across 

a range of identities and reconfiguring power dynamics in the decision-making process is 

therefore critical. 

Leveraging Frameworks and Theories of Change to Integrate Climate 
Solutions  
Issa et al. argued that “no one theory of change can be applied to this ‘climate change and 

health’ movement” (Issa et al. 2021, 20). 

Climate change is complicated, and so are its effects on communities. Holistic, cross-

sectoral solutions can be especially effective for addressing complex challenges – but given 

the myriad risks, vulnerabilities, and resources at play, identifying and developing 

integrated solutions can be difficult. Strong frameworks can serve as a tool for handling 

this challenge strategically.  

For example, based on previous projects in coastal communities, ARROW generated a 

framework connecting SRHR, climate change, and resilience (Castro and Hernandez 2015). 

The framework was validated through focus groups and key informant interviews (Castro 

and Hernandez 2015). In this framework, a range of contextual factors shape climate 

change vulnerability, limiting communities from reaching the goal of “eco-human 

resilience,” defined as healthy communities and sustainable ecosystems:  

Figure 26. Framework for Population, Health, Environment and Climate Change Source: Castro and Hernandez 

2015 

 



181 
 

Frameworks like these highlight the importance of generating climate resilience and 

adaptation through holistic, integrated approaches. Improved adaptive strategies, 

resources, and knowledge are important for climate adaptation. However, these 

improvements alone will be insufficient if other factors that shape possibilities for 

adaptation remain unaddressed.  

 

Learn More: Sample Theories of Change for Climate, Gender, and Health 
 

 THEME LEARNING RESOURCE LINK 

 

Water access in 

Sub-Saharan 

Africa 

In this framework, interconnected 

individual, systemic, and environmental 

factors shape water accessibility. Water 

accessibility is also mutually connected with 

both coping strategies and consequences 

for health, nutrition, socioeconomic status, 

and safety. Here, how people cope with and 

adapt to water inaccessibility (that is, their 

own solutions to this climate challenge) is 

shaped by both the factors that drive their 

water access challenges and the 

consequences of their inability to access 

water. Frameworks like this draw attention 

the different types of climate solutions 

individuals and communities deploy – and 

highlight how these are the dynamic 

products of the local context (Apatinga, 

Schuster-Wallace, and Dickson-Anderson 

2022).  

http://onlinelibrary.wiley.c

om/doi/abs/10.1002/wat2

.1591  

 

Gendered 

effects of 

climate change 

in South Asia 

This model links climate “signals” (that is, 

climatic shifts, changes, hazards, disasters, 

etc.) with the impact of those signals. That 

impact mutually interacts with women’s 

vulnerability context, which in turn shapes 

and is shaped by the “adaptation arena” 

and women’s well-being outcomes. The 

activities in the adaptation arena are 

influenced by both individuals’ roles and 

resources as well as their decision making 

power (Patel et al. 2020). 

http://www.proquest.com

/docview/2532587779/abs

tract/F02E6E6DEBD4FB5P

Q/1  

http://onlinelibrary.wiley.com/doi/abs/10.1002/wat2.1591
http://onlinelibrary.wiley.com/doi/abs/10.1002/wat2.1591
http://onlinelibrary.wiley.com/doi/abs/10.1002/wat2.1591
http://www.proquest.com/docview/2532587779/abstract/F02E6E6DEBD4FB5PQ/1
http://www.proquest.com/docview/2532587779/abstract/F02E6E6DEBD4FB5PQ/1
http://www.proquest.com/docview/2532587779/abstract/F02E6E6DEBD4FB5PQ/1
http://www.proquest.com/docview/2532587779/abstract/F02E6E6DEBD4FB5PQ/1
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 THEME LEARNING RESOURCE LINK 

 

Integrating 

health and 

sexual and 

reproductive 

health into 

conservation 

THE CMP-Moore Learning Initiative 

produced two collaboratively developed 

theories of change around conservation 

and health topics: one for conservation and 

health broadly, and one for conservation 

and reproductive health. The work is 

robustly researched and the full report 

covers the methods used to develop the 

TOC, lessons learned, case study 

applications, and recommendations. 

Overall, they focus on integrated 

partnerships with simultaneous delivery. 

https://docs.google.com/p

resentation/d/1WYKU_h9

UPAhNcyizIicTvoCiHH-

JKsz4l61Lpllt3FI/edit#slide

=id.gaede20286e_0_8  

 

Advancing 

women’s 

empowerment 

and collective 

action on 

climate change 

The WOCAN theory of change aims to 

advance women’s empowerment and 

collective action to tackle climate change, 

poverty, ad food insecurity within enabling 

environments. In this framework a range of 

leadership, measurement, technical, and 

innovation activities contribute to outputs 

like increased funding, stronger networks, 

and improved policies. This framework 

attends to gender and climate across a 

range of scales and domains. 

https://www.wocan.org/o

ur-theory-of-change/ 

 

Centering 

resilience and 

learning 

BRAC’s theory of change for climate 

resilience centers resilience by first asking 

“resilience for whom?” and “resilience to 

what?” Then, through a cyclical process, it 

focuses on building different types of 

resilience through anticipatory capacity, 

absorptive capacity, transformation, and 

adaptive capacity. Iterative learning is 

integrated throughout. This framework 

could be adapted to develop theories of 

change that explicitly integrate thematic 

outcomes around gender and health (Nasir 

et al. 2020). 

https://brac.net/download

s/Resilience-

Framework.pdf  

https://docs.google.com/presentation/d/1WYKU_h9UPAhNcyizIicTvoCiHH-JKsz4l61Lpllt3FI/edit#slide=id.gaede20286e_0_8
https://docs.google.com/presentation/d/1WYKU_h9UPAhNcyizIicTvoCiHH-JKsz4l61Lpllt3FI/edit#slide=id.gaede20286e_0_8
https://docs.google.com/presentation/d/1WYKU_h9UPAhNcyizIicTvoCiHH-JKsz4l61Lpllt3FI/edit#slide=id.gaede20286e_0_8
https://docs.google.com/presentation/d/1WYKU_h9UPAhNcyizIicTvoCiHH-JKsz4l61Lpllt3FI/edit#slide=id.gaede20286e_0_8
https://docs.google.com/presentation/d/1WYKU_h9UPAhNcyizIicTvoCiHH-JKsz4l61Lpllt3FI/edit#slide=id.gaede20286e_0_8
https://www.wocan.org/our-theory-of-change/
https://www.wocan.org/our-theory-of-change/
https://brac.net/downloads/Resilience-Framework.pdf
https://brac.net/downloads/Resilience-Framework.pdf
https://brac.net/downloads/Resilience-Framework.pdf
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 THEME LEARNING RESOURCE LINK 

 

Enabling gender- 

transformative 

climate work 

across scales 

The CLARE Research Program funds 

gender-integrated climate research. In their 

theory of change, they first identify gender-

related climate outcomes and impacts 

across a range of change scales, from 

incremental to transformative change. 

Second, they identify the arenas through 

which social inequities are produced and 

reproduced across scales – which affects 

individual-level vulnerability and adaptive 

capacity. Third, they identify the 

intersectional individual level factors that 

shape vulnerability and adaptive capacity in 

the face of climate change. Finally, they 

provide an outline of outputs, outcomes, 

and impacts that their work at the nexus of 

gender and climate can aim for, across 

scales of change.  

https://idl-bnc-

idrc.dspacedirect.org/bitst

ream/handle/10625/6079

8/IDL-

60798.pdf?sequence=2 

 

Strengthening 

agricultural 

outcomes 

through climate-

smart 

agriculture 

The FAO’s theory of change for climate-

smart agricultural programming is oriented 

around four interacting areas of focus: 

evidence, dialogue, tools, and practice 

change. Activities across each of these 

areas contribute to sustainable 

improvement of food and agriculture 

systems. The theory of change also includes 

guidance on implementation and 

developing partnerships (FAO 2017b). 

https://www.fao.org/clima

te-smart-agriculture-

sourcebook/enabling-

frameworks/module-c10-

evidence-based-

implementation/chapter-

c10-1/en/   

 

  

https://idl-bnc-idrc.dspacedirect.org/bitstream/handle/10625/60798/IDL-60798.pdf?sequence=2
https://idl-bnc-idrc.dspacedirect.org/bitstream/handle/10625/60798/IDL-60798.pdf?sequence=2
https://idl-bnc-idrc.dspacedirect.org/bitstream/handle/10625/60798/IDL-60798.pdf?sequence=2
https://idl-bnc-idrc.dspacedirect.org/bitstream/handle/10625/60798/IDL-60798.pdf?sequence=2
https://idl-bnc-idrc.dspacedirect.org/bitstream/handle/10625/60798/IDL-60798.pdf?sequence=2
https://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c10-evidence-based-implementation/chapter-c10-1/en/
https://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c10-evidence-based-implementation/chapter-c10-1/en/
https://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c10-evidence-based-implementation/chapter-c10-1/en/
https://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c10-evidence-based-implementation/chapter-c10-1/en/
https://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c10-evidence-based-implementation/chapter-c10-1/en/
https://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c10-evidence-based-implementation/chapter-c10-1/en/
https://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c10-evidence-based-implementation/chapter-c10-1/en/


184 
 

Learn More: Tools and Guidance for Planning  
Developing conceptual frameworks and theories of change is critical not only for 

communicating complex socioecological interlinkages, but also for developing and 

identifying robust and appropriate indicators for programming in this sphere (Apatinga, 

Schuster-Wallace, and Dickson-Anderson 2022). Although programming integrating climate, 

health, and gender is still in its nascent stage, practitioners in this space can apply and 

leverage existing knowledge from across sectors. 

 THEME LEARNING RESOURCE LINK 

 

Theories of 

change for 

climate 

adaptation 

Sea Change and UKCIP issued a guidance 

note on theories of change in climate 

adaptation. They begin with an introduction 

to what theories of change are and why 

they are a good fit for climate adaptation. 

The note includes links to resources, 

including software for developing theories 

of change, templates, training manuals, and 

recommended readings. They recommend 

having both simplified models and a full 

model. 

https://www.ukcip.org.uk/

wp-content/PDFs/MandE-

Guidance-Note3.pdf  

 

 

Planning in 

climate and 

gender projects 

CDKN and partners created a guide for 

monitoring and evaluation around gender 

quality and climate action projects. In 

Chapter 3, they discuss planning and 

identifying solutions, including how to use a 

problem tree, resilience wheel, and 

vulnerability assessments to identify 

solutions and set project goals (Dupar and 

Velasco 2021) 

https://wrd.unwomen.org

/practice/listing-

toolbox/advancing-

gender-equality-and-

climate-action-practical-

guide-setting  

 

Participatory 

theories of 

change and 

planning 

Because the CMP-Moore Learning Initiative 

so thoroughly documented their planning – 

which included surveys, interviews, and 

group sessions – it serves as a useful tool 

for understanding how participatory 

processes can be used to build theories of 

change that incorporate the voices of many 

stakeholders. 

https://docs.google.com/p

resentation/d/1WYKU_h9

UPAhNcyizIicTvoCiHH-

JKsz4l61Lpllt3FI/edit#slide

=id.gaede20286e_0_8  

CARE’s Practical Guide to Participatory 

Scenario Planning 

https://careclimatechange

.org/practical-guide-to-

participatory-scenario-

planning-seasonal-

climate-information-for-

resilient-decision-making/  

CARE’s Planning for Resilience: A 

Practitioners Manual 

https://careclimatechange

.org/planning-for-

resilience/  

  

https://www.ukcip.org.uk/wp-content/PDFs/MandE-Guidance-Note3.pdf
https://www.ukcip.org.uk/wp-content/PDFs/MandE-Guidance-Note3.pdf
https://www.ukcip.org.uk/wp-content/PDFs/MandE-Guidance-Note3.pdf
https://wrd.unwomen.org/practice/listing-toolbox/advancing-gender-equality-and-climate-action-practical-guide-setting
https://wrd.unwomen.org/practice/listing-toolbox/advancing-gender-equality-and-climate-action-practical-guide-setting
https://wrd.unwomen.org/practice/listing-toolbox/advancing-gender-equality-and-climate-action-practical-guide-setting
https://wrd.unwomen.org/practice/listing-toolbox/advancing-gender-equality-and-climate-action-practical-guide-setting
https://wrd.unwomen.org/practice/listing-toolbox/advancing-gender-equality-and-climate-action-practical-guide-setting
https://wrd.unwomen.org/practice/listing-toolbox/advancing-gender-equality-and-climate-action-practical-guide-setting
https://docs.google.com/presentation/d/1WYKU_h9UPAhNcyizIicTvoCiHH-JKsz4l61Lpllt3FI/edit#slide=id.gaede20286e_0_8
https://docs.google.com/presentation/d/1WYKU_h9UPAhNcyizIicTvoCiHH-JKsz4l61Lpllt3FI/edit#slide=id.gaede20286e_0_8
https://docs.google.com/presentation/d/1WYKU_h9UPAhNcyizIicTvoCiHH-JKsz4l61Lpllt3FI/edit#slide=id.gaede20286e_0_8
https://docs.google.com/presentation/d/1WYKU_h9UPAhNcyizIicTvoCiHH-JKsz4l61Lpllt3FI/edit#slide=id.gaede20286e_0_8
https://docs.google.com/presentation/d/1WYKU_h9UPAhNcyizIicTvoCiHH-JKsz4l61Lpllt3FI/edit#slide=id.gaede20286e_0_8
https://careclimatechange.org/practical-guide-to-participatory-scenario-planning-seasonal-climate-information-for-resilient-decision-making/
https://careclimatechange.org/practical-guide-to-participatory-scenario-planning-seasonal-climate-information-for-resilient-decision-making/
https://careclimatechange.org/practical-guide-to-participatory-scenario-planning-seasonal-climate-information-for-resilient-decision-making/
https://careclimatechange.org/practical-guide-to-participatory-scenario-planning-seasonal-climate-information-for-resilient-decision-making/
https://careclimatechange.org/practical-guide-to-participatory-scenario-planning-seasonal-climate-information-for-resilient-decision-making/
https://careclimatechange.org/practical-guide-to-participatory-scenario-planning-seasonal-climate-information-for-resilient-decision-making/
https://careclimatechange.org/planning-for-resilience/
https://careclimatechange.org/planning-for-resilience/
https://careclimatechange.org/planning-for-resilience/
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Implementing Integrated Approaches to Accelerate Climate 
Resilience: Case Studies  
These selected case studies highlight recent work in the climate-gender-health nexus that 

expand their impact by integrating cross-sectoral approaches to build climate resilience.  

Case Study: Integrating family planning and marine conservation 
Case Study 20. Integrating family planning and marine conservation Source: Blue Ventures 2022 

COUNTRY ORGANIZATION KEY SECTORS 

Madagascar Blue Ventures Sexual and reproductive 

health and rights, fisheries 

management, conservation 

DESCRIPTION 
The Safidy – “choice” – project works with isolated rural 

communities to strengthen health systems, reproductive health, 

and health behavior is key conservation areas in Madagascar. These 

community health workers provide a wide suite of health services, 

education, and materials. Through a program that uses community 

health workers alongside marine conservationists, voluntary 

contraception use increased from 10% in 2007 to 59% in 2013, the 

fertility rate was halved, and women using family planning services 

earned more than double those who did not. The program 

integrates provision of materials, education, technical guidance, 

partnership facilitation, and outreach activities such as theater and 

storytelling sessions. The project bridges health and environmental 

networks through fostering cross-sectoral partnerships, offering 

technical guidance and mentorship, leading learning exchanges and 

training workshops, creating technical resources, and fostering an 

enabling policy environment.  

GENDER 

STRATEGY/ 

IMPACT 

The project engages with both men and women, using topics like 

food security to lead into conversations about family planning, 

reproductive rights, and gender norms. The project forwards 

gender equity in marine conservation, trains women on how to 

monitor fisheries, strengthens women’s livelihoods, and increases 

their representation in decision-making bodies.  

Source: Blue Ventures 2022; Robson et al. 2017 
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Case Study: Integrated resilience in the Lake Chilwa Basin using an 
Ecosystem Approach 
Case Study 21. Integrated resilience in the Lake Chilwa Basin using an Ecosystem Approach Source: Chiotha et 

al. 2017; Layzell 2018 

COUNTRY ORGANIZATION KEY SECTORS 

Malawi Leadership for Environment and 

Development (LEAD), Forestry Research 

Institute of Malawi (FRIM) and WorldFish 

Reforestation, livelihoods 

DESCRIPTION 
The program followed the 12 principles of the Ecosystem Approach and 

had impacts organized around four themes: ecosystem resilience, social 

resilience, natural resource monitoring, and communication and outreach. 

Tree planting and regeneration efforts produced 6,670 hectares of tree 

cover and 71% survival of seedlings. Agribusiness and livelihoods capacity 

building produced an increase in agricultural yield from 1,500 Kg/ha to 

3,500 Kg/ha. Community members were trained in participatory natural 

resource monitoring techniques around water levels, weather, wetland 

birds, and fisheries, allowing forecasting of lake recessions and floods. 

Knowledge was documented and disseminated through group discussions, 

participatory storytelling, farmer field days, lead farmer approaches, 

exchanges, demonstration sites, mass media communications, and 

community radio. Best practices from this program, such as using solar 

fish dryers and the EA approach, have been tested and implemented in 

subsequent projects. The program used a wide range of integrated 

approaches to improve socioecological resilience, from beekeeping and 

clean cookstoves to health systems strengthening, childcare, and specific 

responses to environmental shocks.  

GENDER 

STRATEGY/ 

IMPACT 

The program used a gender transformative approach and trained both 

men and women as gender champions. Using gender and social analyses, 

gender transformative programming was tailored to the specific needs of 

different groups of program recipients. This method first shifted beliefs 

and norms around gender roles, then advanced women in decision making 

roles at multiple levels of communities and society. Through this approach, 

ongoing drivers of differences in vulnerabilities to climate change are being 

addressed. In addition, both women and men received capacity building 

training across a range of livelihoods sectors tailored to their specific 

needs and roles, contributing to increased resilience. 

Source: Chiotha et al. 2017; Layzell 2018 
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Learn More: Resources for Identifying Additional Case Studies and Climate, 
Gender, and Health Solutions 
 THEME LEARNING RESOURCE LINK 

 

Personal stories 

from women 

climate 

champions 

The Re-Envision Resilience Virtual 

Photobook from EmPower, the UN Women 

Regional Office for Asia and the Pacific, and 

the UN Environment Programme Regional 

Office for Asia and the Pacific offers stories 

from women climate champions across Asia 

(Santos 2021) 

https://asiapacific.unwom

en.org/sites/default/files/2

022-

05/CREA_PHOTOBOOK_LA

YOUT_OPT2A_3_reduced.

pdf 

 

Climate 

solutions and 

project case 

studies 

For case studies on specific gender-

responsive climate solutions, see Module 4, 

Handout 20 of the Training Manual on 

Gender and Climate Change Resilience 

(page 262) 

https://arrow.org.my/wp-

content/uploads/2021/08/

Empower-Training-

Manual_GCCR-

compressed.pdf 

 

For examples of technical, non-technical, 

and transformational climate solutions that 

aim for gender justice, see the Women and 

Gender Constituency’s repository Gender 

Just Climate Solutions 

https://womengenderclim

ate.org/gender-just-

climate-solutions-

2/gender-just-climate-

solutions/   

 

For additional case studies around climate, 

gender, and health from the Asia Pacific 

region, see Chapter 2, beginning page 47, of 

Climate change, gender equality and 

human rights in Asia: Regional review and 

promising practices (Pross et al. 2020) 

https://asiapacific.unwom

en.org/en/digital-

library/publications/2021/

01/climate-change-

gender-equality-and-

human-rights-in-asia 

 

Climate 

mitigation and 

gender case 

studies 

For case studies on gender-integration into 

climate mitigation policy in India, see A two-

step approach to integrating gender justice 

into mitigation policy: examples from India 

(Michael et al. 2020) 

https://doi.org/10.1080/14

693062.2019.1676688   

 

 

Family planning 

and 

conservation 

case studies 

Brief summaries of the Margaret Pyke 

Foundation’s projects around family 

planning and conservation in sub-Saharan 

Africa 

https://margaretpyke.org/

environment/projects/ 

https://margaretpyke.org/

environment/projects/ 

 

Population, 

health, and 

environment 

case studies 

A list of Population, Health, and 

Environment projects by country 

http://www.ehproject.org/

phe/phe_projects.html   

 

For a map of Population, Health, and 

Environment Projects worldwide, see the 

PACE PHE Projects Map 

https://www.prb.org/reso

urces/population-health-

environment-and-

development-activity-

map/  

 

 

 

https://asiapacific.unwomen.org/sites/default/files/2022-05/CREA_PHOTOBOOK_LAYOUT_OPT2A_3_reduced.pdf
https://asiapacific.unwomen.org/sites/default/files/2022-05/CREA_PHOTOBOOK_LAYOUT_OPT2A_3_reduced.pdf
https://asiapacific.unwomen.org/sites/default/files/2022-05/CREA_PHOTOBOOK_LAYOUT_OPT2A_3_reduced.pdf
https://asiapacific.unwomen.org/sites/default/files/2022-05/CREA_PHOTOBOOK_LAYOUT_OPT2A_3_reduced.pdf
https://asiapacific.unwomen.org/sites/default/files/2022-05/CREA_PHOTOBOOK_LAYOUT_OPT2A_3_reduced.pdf
https://asiapacific.unwomen.org/sites/default/files/2022-05/CREA_PHOTOBOOK_LAYOUT_OPT2A_3_reduced.pdf
https://arrow.org.my/wp-content/uploads/2021/08/Empower-Training-Manual_GCCR-compressed.pdf
https://arrow.org.my/wp-content/uploads/2021/08/Empower-Training-Manual_GCCR-compressed.pdf
https://arrow.org.my/wp-content/uploads/2021/08/Empower-Training-Manual_GCCR-compressed.pdf
https://arrow.org.my/wp-content/uploads/2021/08/Empower-Training-Manual_GCCR-compressed.pdf
https://arrow.org.my/wp-content/uploads/2021/08/Empower-Training-Manual_GCCR-compressed.pdf
https://womengenderclimate.org/gender-just-climate-solutions-2/gender-just-climate-solutions/
https://womengenderclimate.org/gender-just-climate-solutions-2/gender-just-climate-solutions/
https://womengenderclimate.org/gender-just-climate-solutions-2/gender-just-climate-solutions/
https://womengenderclimate.org/gender-just-climate-solutions-2/gender-just-climate-solutions/
https://womengenderclimate.org/gender-just-climate-solutions-2/gender-just-climate-solutions/
https://asiapacific.unwomen.org/en/digital-library/publications/2021/01/climate-change-gender-equality-and-human-rights-in-asia
https://asiapacific.unwomen.org/en/digital-library/publications/2021/01/climate-change-gender-equality-and-human-rights-in-asia
https://asiapacific.unwomen.org/en/digital-library/publications/2021/01/climate-change-gender-equality-and-human-rights-in-asia
https://asiapacific.unwomen.org/en/digital-library/publications/2021/01/climate-change-gender-equality-and-human-rights-in-asia
https://asiapacific.unwomen.org/en/digital-library/publications/2021/01/climate-change-gender-equality-and-human-rights-in-asia
https://asiapacific.unwomen.org/en/digital-library/publications/2021/01/climate-change-gender-equality-and-human-rights-in-asia
https://doi.org/10.1080/14693062.2019.1676688
https://doi.org/10.1080/14693062.2019.1676688
https://margaretpyke.org/environment/projects/
https://margaretpyke.org/environment/projects/
https://margaretpyke.org/environment/projects/
https://margaretpyke.org/environment/projects/
http://www.ehproject.org/phe/phe_projects.html
http://www.ehproject.org/phe/phe_projects.html
https://www.prb.org/resources/population-health-environment-and-development-activity-map/
https://www.prb.org/resources/population-health-environment-and-development-activity-map/
https://www.prb.org/resources/population-health-environment-and-development-activity-map/
https://www.prb.org/resources/population-health-environment-and-development-activity-map/
https://www.prb.org/resources/population-health-environment-and-development-activity-map/
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Lessons Learned and Best Practices for Climate, Gender, and 
Health Programming 
It’s critical that projects in the climate-gender-health nexus be implemented in a manner 

aligned with existing evidence and best practices, particularly because when implemented 

poorly, climate mitigation and adaptation work risks exacerbating existing gender and 

health inequities (Mailloux et al. 2021; Haines and Ebi 2019; Patz et al. 2014).  

“Community-based women-led [Climate Change and Disaster Risk Reduction] CCDRR 

programmes should be the key gender mainstreaming approach.” –  (Chauhan 2021)  

 

Prioritize intersectional, gender-transformative equity  
Centering equity and social justice is central to ensuring that interventions in this nexus 

provide benefits for climate resilience, public health, and gender equity (Mailloux et al. 2021). 

Research within the conservation space suggests that benefits for wellbeing, poverty 

alleviation, and conservation can be maximized by shifting away from a focus on 

community infrastructure and direct livelihoods improvements towards projects that 

center on equity, social and human capital, and connection to beneficial resource networks 

(Franks, Booker, and Roe 2018; Tolbert et al. 2019). This requires using robust measures of 

equality, and conducting, critiquing, and communicating both gender and sex 

disaggregated work (Lau et al. 2021).  

Advance Women  
When women are involved, programs and policies are more impactful and equitable 

(Engelman and Johnson 2019; Giudice et al. 2021; Cook, Grillos, and Andersson 2019). To 

do so – and to ensure that benefits are universal and enduring –  requires a deep 

understanding of different women’s realities and everyday experiences, and the root 

causes of vulnerabilities and difference (Naswa 2021; Rao et al. 2019). Moreover, programs 

should go beyond narrowly focusing on women’s vulnerabilities, which risks casting them 

as victims (Chauhan 2021). It is essential to prioritize intersectionality and ensure that there 

is diverse representation of different groups of women, paying attention to both inter- and 

intra-household dynamics (Arwida et al. 2017).  

Advancing women as active participants in their communities can occur through direct 

outreach, capacity building, working to ensure a critical mass of women in the room, 

selecting meeting times that work for women, education, economic empowerment 

programs. and directly addressing the different needs, desires, strengths, barriers, and 

vulnerabilities of women in a flexible, intersectional, and locally-contextualized manner 

(Arwida et al. 2017; Cook, Grillos, and Andersson 2019; Tanyag and True 2019; Ganguli 

2021; Sorensen, Murray, et al. 2018). In addition, because men and women may participate 

in groups differently, and because men may dominate mixed settings, it is often important 
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to ensure there is a critical mass of women in the room to ensure women’s voices are not 

only physically present but substantively influential (Sesan et al. 2019; Phan, Jou, and Lin 

2019; Cook, Grillos, and Andersson 2019; Arwida et al. 2017; Mendelberg and Karpowitz 

2016). Leveraging women’s existing expertise and networks is one way to increase 

recognition of women as leaders and vital participants, as well as mitigate additional 

burdens of participation (Arwida et al. 2017; Tanyag and True 2019).  

Engage Men 
Men, too, face gendered risks and vulnerabilities with a changing climate – and engaging 

with men is central to gender-transformative work in the climate-gender-health space. In 

clean cookstoves work, for example, men are often left out, despite their traditional roles in 

many communities as financial decision-makers or program goals of transforming those 

traditional roles (Lindgren 2020).  

“It might be equally important to enhance household cooperation through recognizing and 

supporting male endeavors too, especially helping young men face the livelihood crisis they 

are confronting. This is because, women are fast reaching the limits to which they can 

stretch themselves, and are turning to family and kin relationships, renegotiating them in 

the best way they can, to ensure not just survival, but a degree of stability and reciprocity in 

their lives. In times of crisis, social relations trump all other resources, material and non-

material.” – (Rao et al. 2019) 

Engaging men as role models and actively engaging men in behavior change is a central 

element of building resilience around climate, gender, and health (Ganguli 2021). 

 

Use participatory approaches 
Gender-integrated climate resilience and health programming functions best when it uses 

a deeply engaged, bottom-up, participatory approach (Chauhan 2021; Tickamyer and 

Kusujiarti 2020; Sorensen, Murray, et al. 2018). Participatory processes help ensure 

programs build on already-existing forms of local resilience, leveraging both local and 

scientific knowledge to co-create solutions through collaborative dialogues (Chauhan 2021). 

Creative communication strategies can be used to build engagement (Chauhan 2021; 

Robson et al. 2017; Chiotha et al. 2017; Layzell 2018). Several principles can be used to 

guide community-based adaptation approaches (Chauhan 2021): 
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Table 20. Key principles for a community-based adaptation planning process Source: Chauhan et al. 2021 

PRINCIPLE BASIC COMPONENTS GENDER COMPONENTS 

Bottom-up and participatory Community plays a major part in 

the problem analysis, 

identification, and solutions 

prioritization. 

Women are an integral part of the 

community and they need to be 

meaningfully participating in all 

planning processes. 

Building on local resources It is important to build on existing 

strengths and available resources 

of the community. 

Women are not only linked closely 

to natural resources and 

infrastructure but also have 

different priorities for its 

utilization and maintenance. 

Combining local and scientific 

knowledge and co-creation of 

solutions 

Integrating local knowledge along 

scientific information and 

research findings helps ensure 

building of robust, locally-relevant 

adaptation action plans 

Women are a critical source of 

local knowledge both for 

productive and survival activities. 

They also have different criteria 

for selection of adaptation 

options. 

Collaborative dialogue and 

cross-learning 

Enables spaces for dialogue and 

two-way learning between 

communities, and other 

stakeholders including local 

authorities, researchers, and 

social entrepreneurs. 

Women from all ages and socio-

economic background need to be 

involved in the process. Forum for 

providing voice for gender 

concerns. 

Flexible and context-specific Tailored to local realities, the 

plans are most context-specific 

and can easily be adjusted to 

align with specific objectives, a 

preferred sectoral focus, and 

available resources to carry out 

the process. 

Tailored to sectors which address 

women’s practical needs and 

provision of resources for the 

same. Local level flexibility also 

enables better intersectoral 

convergence for addressing 

gender concerns.  

Documentations and 

communication 

The local relevance increases 

interest levels and also provides 

space for iteration. Becomes a 

starting point for awareness-

raising and behavior change 

activities, among others. 

Can be communicated in local 

language and in means and 

formats which help reach out to 

everyone, especially illiterate 

women and women with 

disabilities 

Monitoring and evaluation It is also important to identify 

indicators and tracking 

mechanisms to monitor the 

progress on the plans. A 

formative Monitoring & 

Evaluation (M&E) system needs to 

be designed so that any new 

information and learnings can be 

incorporated into the plans and 

activities. 

There should be a specific focus 

on monitoring who is taking the 

key implementing decisions, who 

controls the process, who is 

getting the benefit, and who is left 

out during implementation. 

Inclusion of all women, LGBTIQ 

persons irrespective of their class, 

caste, ethnicity, age (dis)ability, 

and others should be monitored.  

Source: Chauhan 2021, adapted from Care International, Vietnam 2015. 

Source Disclaimer: This is an adaptation of an original work by ARROW and UN Women. Views and opinions 

expressed in the adaptation are the sole responsibility of the author or authors of the adaptation and are 

not endorsed by ARROW and UN Women. 
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When participatory approaches are used to engage both women and men, different 

priorities can emerge: for example, women may be more likely to forward needs for 

maternal and child health care or family planning services (Engelman and Johnson 2019). 

Consultative participatory approaches are also central in ensuring that agricultural 

interventions meet women farmer’s preferences and reduce labor for women farmers, 

rather than increasing their workload (van Eerdewijk, Bråten, and Danielsen 2021; Badstue 

et al. 2020; van Eerdewijk and Danielsen 2015; Huyer et al. 2021; 2021). While locally-led 

projects can face challenges around capacity, perceived risk, and financing, these 

challenges can be mediated through flexible funding approaches, flexible program design, 

and investment in both institutional and technical capacity building (Tye and Suarez 2021) 

Collaborate across scales and sectors  
Work at the nexus of climate, gender, and health, crosses scales and sectors, so it is critical 

to bridge silos and invest in multisectoral, intersectional, and interdisciplinary expertise and 

partnerships across levels (Lau et al. 2021; Sorensen, Murray, et al. 2018). These expertise 

and partnerships can play a critical role improving monitoring and data collection, 

important elements of shifting climate risks (Sorensen, Saunik, et al. 2018). Collaborative 

partnerships between organizations, such as between reproductive health groups and 

conservation organizations, can enable sharing of resources and expertise in a way that 

strengthens relationships with communities and better serves local needs (Engelman and 

Johnson 2019). Organizations can also help to shoulder the burden and risks of innovation 

and advocacy, which are central to climate resilience work (Cohen et al. 2016; Shrestha and 

Dhakal 2019).  

Be specific about how change happens 
Reach of programming does not equate to benefit or “empowerment” (Lau et al. 2021). 

While training is an important element, training and information provision alone are often 

insufficient to generate transformative change (Chauhan 2021; Lindgren 2020). It is 

essential to continue to push back against difficult to measure, more intractable barriers to 

achieving gender equity that can hamper climate resilience and health work, from gender 

sensitivity in developing practices, to gender-integrated program delivery, to addressing 

and shifting gendered norms, practices, and policies from the household level to the 

international level (Lau et al. 2021; Nelson and Huyer 2016; Chauhan 2021). While it is 

important for programs to meet immediate needs and demonstrate tangible benefits for 

community members in order to create a strong foundation for ongoing programming, 

doing transformative work takes time, so it is critical to resist short timeframes and take a 

long-term approach (Lau et al. 2021; Chauhan 2021). 

Adaptation has benefits – but it can also have costs. Paying close attention to how change 

happens helps practitioners recognize not only macro-level economic benefits, but also 

micro-level economic, social and cultural costs (Tickamyer and Kusujiarti 2020). It’s critical 
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to avoid assumptions that technology will increase empowerment, reduce labor, and 

inherently have long-term environmental outcomes, particularly without engagement in 

the structural, political, socioeconomic, and intrinsic factors that can shape adoption of 

new technologies (Badstue et al. 2020; Mulema, Cramer, and Huyer 2021; van Eerdewijk, 

Bråten, and Danielsen 2021; Meijer et al. 2015). For example, both extrinsic and intrinsic 

factors (such as knowledge, perceptions, and attitudes) play a role in adoption of new 

agricultural technologies (Meijer et al. 2015). Research around contextual factors like 

tradition, culture, and personal choice often portray these factors as barriers – but they 

also serve as valuable resources and information sources that can be used to shape how 

programmatic options and technologies are designed (Lindgren 2020). 

 

Learn More: Best Practices for Climate, Gender, and Health Programming 
 THEME LEARNING RESOURCE LINK 

 

Gender-

transformative 

climate 

resilience 

For a detailed analysis of best practices for 

gender-transformative climate resilience, 

see Gender-transformative climate change 

adaptation: Advancing social equity 

(Resurrección et al. 2019) 

https://genderandsecurity

.org/sites/default/files/Res

urreccion_et_al_-_G-

Transformative_Climate_C

hange_Adaptatn_-

_Advancg_Soc_Equity.pdf 

For approaches to mainstreaming gender in 

climate resilience projects, see Leveraging 

co-benefits between gender equality and 

climate action for sustainable development: 

Mainstreaming gender considerations in 

climate change projects from UN Women 

(UN Women 2016) 

https://unfccc.int/files/gen

der_and_climate_change/

application/pdf/leveraging

_cobenefits.pdf  

 

Intersectional, 

locally led, and 

participatory 

approaches 

For tools and guidance for building and 

implementing intersectional programs and 

policies, see UN Women’s Intersectionality 

Resource Guide and Toolkit (UN Women 

2021b) 

https://wrd.unwomen.org

/practice/listing-

toolbox/intersectionality-

resource-guide-and-

toolkit 

 

For a review of approaches to locally-led 

climate adaptation, see WRI’s Locally Led 

Climate Adaptation: What Is Needed to 

Accelerate Action and Support? (Tye and 

Suarez 2021) 

https://www.wri.org/resea

rch/locally-led-climate-

adaptation-what-needed-

accelerate-action-and-

support 

For guidance and best practices on 

participatory approaches, see IIED’s 

Participatory Learning and Action series 

https://pubs.iied.org/serie

s/participatory-learning-

and-action 

 

Engaging men in 

climate justice 

For more on how to engage men in climate 

justice work, see Men, masculinities, & 

climate change (Kato-Wallace et al. 2016) 

https://promundoglobal.o

rg/wp-

content/uploads/2016/04/

Men-Masculinities-

Climate-Change.pdf 

https://genderandsecurity.org/sites/default/files/Resurreccion_et_al_-_G-Transformative_Climate_Change_Adaptatn_-_Advancg_Soc_Equity.pdf
https://genderandsecurity.org/sites/default/files/Resurreccion_et_al_-_G-Transformative_Climate_Change_Adaptatn_-_Advancg_Soc_Equity.pdf
https://genderandsecurity.org/sites/default/files/Resurreccion_et_al_-_G-Transformative_Climate_Change_Adaptatn_-_Advancg_Soc_Equity.pdf
https://genderandsecurity.org/sites/default/files/Resurreccion_et_al_-_G-Transformative_Climate_Change_Adaptatn_-_Advancg_Soc_Equity.pdf
https://genderandsecurity.org/sites/default/files/Resurreccion_et_al_-_G-Transformative_Climate_Change_Adaptatn_-_Advancg_Soc_Equity.pdf
https://genderandsecurity.org/sites/default/files/Resurreccion_et_al_-_G-Transformative_Climate_Change_Adaptatn_-_Advancg_Soc_Equity.pdf
https://unfccc.int/files/gender_and_climate_change/application/pdf/leveraging_cobenefits.pdf
https://unfccc.int/files/gender_and_climate_change/application/pdf/leveraging_cobenefits.pdf
https://unfccc.int/files/gender_and_climate_change/application/pdf/leveraging_cobenefits.pdf
https://unfccc.int/files/gender_and_climate_change/application/pdf/leveraging_cobenefits.pdf
https://wrd.unwomen.org/practice/listing-toolbox/intersectionality-resource-guide-and-toolkit
https://wrd.unwomen.org/practice/listing-toolbox/intersectionality-resource-guide-and-toolkit
https://wrd.unwomen.org/practice/listing-toolbox/intersectionality-resource-guide-and-toolkit
https://wrd.unwomen.org/practice/listing-toolbox/intersectionality-resource-guide-and-toolkit
https://wrd.unwomen.org/practice/listing-toolbox/intersectionality-resource-guide-and-toolkit
https://www.wri.org/research/locally-led-climate-adaptation-what-needed-accelerate-action-and-support
https://www.wri.org/research/locally-led-climate-adaptation-what-needed-accelerate-action-and-support
https://www.wri.org/research/locally-led-climate-adaptation-what-needed-accelerate-action-and-support
https://www.wri.org/research/locally-led-climate-adaptation-what-needed-accelerate-action-and-support
https://www.wri.org/research/locally-led-climate-adaptation-what-needed-accelerate-action-and-support
https://pubs.iied.org/series/participatory-learning-and-action
https://pubs.iied.org/series/participatory-learning-and-action
https://pubs.iied.org/series/participatory-learning-and-action
https://promundoglobal.org/wp-content/uploads/2016/04/Men-Masculinities-Climate-Change.pdf
https://promundoglobal.org/wp-content/uploads/2016/04/Men-Masculinities-Climate-Change.pdf
https://promundoglobal.org/wp-content/uploads/2016/04/Men-Masculinities-Climate-Change.pdf
https://promundoglobal.org/wp-content/uploads/2016/04/Men-Masculinities-Climate-Change.pdf
https://promundoglobal.org/wp-content/uploads/2016/04/Men-Masculinities-Climate-Change.pdf
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Figure 27. Relationships between climate, gender, and health indicators  Source: Authors 

Chapter 4: Measuring Impact around Climate, Gender, 
and Health 
When it comes to metrics for understanding program reach and impact in the climate-

gender-health space, researchers and practitioners have many options to choose from. 

Integrated programs may need to draw on metrics from multiple sectors.  

 

 

 

 

 

 

 

 

 

 

In evaluating climate-related programming, it’s important to consider not only what worked 

in the program, but also what might work in the future – that is, “climate futures” (that is, 

what might work in the future), as well as frame evaluation through core values, and 

facilitate learning (Marsac et al. 2022). In doing this, consider framing evaluation through 

core values embodied within the project or program goals (Marsac et al. 2022). 

Figure 28. Values that may inform evaluation of climate, gender, and health programming  Source: Authors 

    
Justice and equity 

 

Health and well-being 

 

Sustainability 

 

Innovation 

 

    

Adaptive capacity Resource access 
Autonomy, 

participation and voice 
Diverse ecosystems 

Climate 
indicators

Gender 
indicators

Health 
indicators

Contextual indicators 



194 
 

 

 

Measuring resilience, adaptive capacity, and vulnerability is complex, contextually specific, 

and subjective. Given this, here are six principles to consider when developing and 

selecting measurement tools and strategies in this space:  

1. Measure across scales. Bring together context-specific metrics with more widely 

used metrics when possible. This can be done by integrating available national or 

regional data where possible or using existing measurement tools for developed for 

a specific concern, if available.  

2. Forward intersectionality. Strive for intersectionality in data collection and 

analysis whenever feasible. Intersectionality helps us see what’s really happening 

and where points of vulnerability actually lie. If we want to resist myths and 

stereotypes, this is critical. 

3. Combine qualitative and quantitative approaches. Use mixed-methods 

approaches to fill gaps. Quantitative data is important for understanding scale and 

impact, but can sometimes miss the nuance of peoples lived experiences. With 

quantitative data, you only know what you ask and measure. Qualitative data can 

help identify where knowledge might be missing.  

4. Use absolute and relative measure. Use both absolute and relative measures 

when examining climate hazards. This is key because the frequency and severity of 

climate hazards is projected to increase – but if we effectively build resilience and 

adaptive capacity, the relative impact of these hazards should lessen. Both are 

important for understanding changing dynamics.  

5. Interpret with caution.Take care in what we measure and how we interpret it. Stay 

cautious and open about correlations, gaps, and is actually being measured. What 

we measure, we incentivize.  

6. Facilitate learning. Given the urgency of climate threats and the many gaps in 

knowledge about climate’s effects and appraoches for addressing those effects, it’s 

more important than ever to ensure that we can learn from each other. This means 

investing in robust climate-gender-health monitoring and evaluation, acknowledging 

successes and challenges, and sharing results widely so others can also benefit.  
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Organization 
This section includes 1) indicator themes for evaluating strengths and vulnerabilities 

around climate-gender-health, 2) indicators for evaluating the impact of climate on gender 

and health, 3) indicator themes for evaluating resilience and adaptive capacity, particuarly 

as they relate to changes in resilience and adaptive capacity due to a particular activity or 

intervention, and 4) guidance on warning indicators. This format is adapted from the work 

of Ebi et al. 2018, who conceptualized climate and health indicators around vulnerabilities 

and exposures, impacts and projected risks, and adaptation processes and resilience. Each 

section includes 1) models and indices, 2) sample indicator themes, 3) a review of notes 

and gaps, and 4) additional resources. This section focuses more heavily on indicators for 

adaptation efforts than mitigation efforts. As you navigate this chapter, please keep in 

mind the following notes about the indicator themes described here:  

1. Disaggregation: Given the critical importance of gender in climate and health work, 

all of the indicators described in this section should be sex/gender disaggregated, as 

appropriate. Additional disaggregation is recommended as feasible within the 

community, project, or program’s context, including by age, ethnicity, economic 

status, education level, disability status, marital status, urban/rural residence, etc. 

Greater specificity strengthens both program efficacy by revealing who is and is not 

represented and more clearly identifying intersectional needs. Moreover, more 

granular data would benefit others in the broader climate-gender-health 

community. 

2. Metrics: Given the range of needs and resources that communities, projects, and 

programs may have, metrics are not specified within indicator themes below. This is 

why they are described as “indicator themes” and not “indicators.” They may be 

assessed as numbers, percentages, rates, etc. as appropriate for a given context and 

may be measured across scales, e.g., individual, household, community, institution, 

national, etc. Further adaptation may be required to ensure that they are sufficiently 

specific, measurable, and time-bound. 

3. Directionality: Some indicators have been revised to reduce directionality; that is, 

they have been altered to reflect trends and changes without necessarily implying 

improvement or worsening. This has been done to reduce bias, create space for 

failure and learning, and resist assumptions of program efficacy. 

4. Comprehensiveness: Current indicators are limited by the scope of historic and 

current programming, technology, and resources. New climate actions and 

programmatic approaches may require new metrics to better reflect their impact. 

Citations for these indicators generally reflect their use in the climate-gender-health 

space and point readers to sources where they may learn more, but it’s important to 

acknowledge that many have been used widely in other programs and research that 

were beyond the scope of this review.   
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Learn More: Cross-Cutting Resources for Monitoring and Evaluating 
Climate, Gender, and Health Projects 
This chapter is not meant to replace or replicate the wealth of resources that already exist 

offering guidance on monitoring and evaluating projects around different aspects of 

climate, gender, and health. Rather, its goal is to orient readers towards resources that can 

be used to bridge and address specific project needs.  

 THEME LEARNING RESOURCE LINK 

 

Guidance on 

gender and 

climate 

programs 

CDKN’s Advancing gender equality and 

climate action: A practical guide to setting 

targets and monitoring progress offers 

comprehensive guidance for monitoring 

and evaluation in the climate, gender, and 

health space 

https://wrd.unwomen.org

/practice/listing-

toolbox/advancing-

gender-equality-and-

climate-action-practical-

guide-setting  

For a detailed guide on gender and climate 

resilience, see the ARROW Training Manual 

on Gender and Climate Change Resilience, 

which includes gender assessments, 

vulnerability assessments, resilience 

indices, best practices/principles for 

community-based adaptation, examples of 

communication tools, a monitoring and 

evaluation framework, sample gender 

indicators and analyses, a gender 

monitoring matrix, and examples of 

different models for adaptation 

https://arrow.org.my/publ

ication/training-manual-

on-gender-and-climate-

change-resilience/ 

 

Gender and 

environment 

data community 

The Gender and Environment Data Alliance 

was launched by WEDO, IUCN, and other 

collaborators to increase application and 

accessibility of gender-environment data 

https://docs.google.com/f

orms/d/e/1FAIpQLSeJ2t3_

sYDTuHBCw88J6q0MPwq

aOzsGOxyvHHlIpxRqqCNx

tA/viewform 

 

Climate 

evaluation 

The Global Environment Facility (GEF) 

maintains several tools for measuring 

climate adaptation, climate mitigation, 

biodiversity, forestry, land degradation, and 

other key climate-related markers 

https://www.thegef.org/d

ocuments/tracking-tools-

results-frameworks  

The Green Climate Fund has several policies 

and frameworks for monitoring and 

evaluating climate programming 

https://www.greenclimate

.fund/about/policies/resul

ts-monitoring-evaluation  

    

 

 

  

https://wrd.unwomen.org/practice/listing-toolbox/advancing-gender-equality-and-climate-action-practical-guide-setting
https://wrd.unwomen.org/practice/listing-toolbox/advancing-gender-equality-and-climate-action-practical-guide-setting
https://wrd.unwomen.org/practice/listing-toolbox/advancing-gender-equality-and-climate-action-practical-guide-setting
https://wrd.unwomen.org/practice/listing-toolbox/advancing-gender-equality-and-climate-action-practical-guide-setting
https://wrd.unwomen.org/practice/listing-toolbox/advancing-gender-equality-and-climate-action-practical-guide-setting
https://wrd.unwomen.org/practice/listing-toolbox/advancing-gender-equality-and-climate-action-practical-guide-setting
https://arrow.org.my/publication/training-manual-on-gender-and-climate-change-resilience/
https://arrow.org.my/publication/training-manual-on-gender-and-climate-change-resilience/
https://arrow.org.my/publication/training-manual-on-gender-and-climate-change-resilience/
https://arrow.org.my/publication/training-manual-on-gender-and-climate-change-resilience/
https://docs.google.com/forms/d/e/1FAIpQLSeJ2t3_sYDTuHBCw88J6q0MPwqaOzsGOxyvHHlIpxRqqCNxtA/viewform
https://docs.google.com/forms/d/e/1FAIpQLSeJ2t3_sYDTuHBCw88J6q0MPwqaOzsGOxyvHHlIpxRqqCNxtA/viewform
https://docs.google.com/forms/d/e/1FAIpQLSeJ2t3_sYDTuHBCw88J6q0MPwqaOzsGOxyvHHlIpxRqqCNxtA/viewform
https://docs.google.com/forms/d/e/1FAIpQLSeJ2t3_sYDTuHBCw88J6q0MPwqaOzsGOxyvHHlIpxRqqCNxtA/viewform
https://docs.google.com/forms/d/e/1FAIpQLSeJ2t3_sYDTuHBCw88J6q0MPwqaOzsGOxyvHHlIpxRqqCNxtA/viewform
https://www.thegef.org/documents/tracking-tools-results-frameworks
https://www.thegef.org/documents/tracking-tools-results-frameworks
https://www.thegef.org/documents/tracking-tools-results-frameworks
https://www.greenclimate.fund/about/policies/results-monitoring-evaluation
https://www.greenclimate.fund/about/policies/results-monitoring-evaluation
https://www.greenclimate.fund/about/policies/results-monitoring-evaluation
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Climate-Gender-Health Strengths and Vulnerability Indicators 
Vulnerability assessments are critical in ensuring that climate resilience programming 

meets local needs and is attuned to contextual power dynamics and histories:  

“A comprehensive assessment of women’s and men’s assets and vulnerabilities is 

foundational to any adaptation or development project, including disaster risk reduction, 

transportation, finance, communication, water management, technology transfer, 

agriculture, and health. Such assessments not only provide a more in-depth understanding 

of the effects of climate change but also reveal the political, physical, and socioeconomic 

reasons why individuals suffer disproportionately. This creates a stronger opportunity for 

effective intervention” – (Sorensen, Murray, et al. 2018) 

In evaluating vulnerability: 

1. Pay attention to future vulnerabilities: Many vulnerability assessments include 

current and past vulnerability, but do not consider future vulnerabilities, especially 

future non-climactic vulnerabilities that may interact with climate-associated risks 

(Windfeld et al. 2019). 

2. Center on community-level risks and needs: Vulnerability assessments 

sometimes sacrifice community-level specificity to make regional generalizations, 

which may risk losing contextual granularity that is key to tailored adaptation 

strategies (Windfeld et al. 2019). Centering diverse community voices through 

participatory assessments is critical.  

3. Examine interactions and intersections: Vulnerability is dynamic and shaped by a 

range of interacting and intersectional aspects of identity and society. Given this, 

there is a continued need to evaluated interactions between sub-systems and scales 

(Salgueiro-Otero and Ojea 2020). This is particularly important in drawing attention 

away from portrayals of categories of people as inherently vulnerable, and instead 

drawing attention to the systems and structures that produce those vulnerabilities. 

4. Notice emergent strengths: Vulnerability assessments can also reveal areas of 

strength within individuals, communities, or regions. These strengths and resources 

are vital to recognize, leverage, and build upon.  
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Strengths and Vulnerability Assessment Toolkits 
 GOAL TOOLKIT LINK 

 

Measuring 

gendered 

vulnerability 

and leadership 

in climate 

CARE’s Gender-sensitive Climate 

Vulnerability and Capacity Analysis (GCVCA) 

is a toolkit specifically oriented at evaluating 

individual and community level vulnerability  

https://careclimatechange

.org/wp-

content/uploads/2019/06/

GCVCA_Practitioners-

Guide-FINAL-July-2014.pdf  

 

UN Women’s Toolkit for Assessing Women's 

Leadership in Disaster and Climate 

Resilience can be applied for country and 

organizational assessments 

https://wrd.unwomen.org

/practice/listing-

toolbox/toolkit-assessing-

womens-leadership-

disaster-and-climate-

resilience 

 

UNDP’s Capacity and Vulnerability Analysis 

Framework (CVA) uses a matrix approach to 

evaluate vulnerabilities and capacities 

within communities around physical, social, 

and motivational domains. It can be 

disaggregated by gender, class, or other 

categories of difference. 

https://www.adaptation-

undp.org/sites/default/file

s/resources/6_capacities_

and_vulnerabilities_assess

ment_framework_cva_fra

mework.pdf  

 

Evaluating 

community level 

climate risks 

with 

participatory 

methods 

IISD’s Community-based Risk Screening 

Tool – Adaptation and Livelihoods (CRiSTAL) 

identifies both risks and resources, then 

bridges those towards the design of climate 

adaptative activities 

https://www.iisd.org/crista

ltool/ 

The Vulnerability Reduction Assessment 

Tool (VRA) is a participatory approach for 

community-based adaptation programs 

(Droesch et al. 2008) 

https://www.betterevaluat

ion.org/sites/default/files/

Attachment_CBA_VRA_Gui

de_Dec_  

The Participatory Assessment of Climate 

and Disaster Risks (PACDR) tool uses a 

participatory approach to vulnerability and 

risk assessment 

https://pacdr.net/  

Practical Action’s Participatory Climate Risks 

Vulnerability and Capacity Assessment 

operationalizes the Adaptive Livelihood 

Framework 

https://www.unisdr.org/pr

eventionweb/files/17623_

participatoryclimateriskvu

lnerabili.pdf  

 

Assessing 

vulnerability 

and resilience in 

health systems 

The WHO’s report Climate Change and 

Health: Vulnerability and Adaptation 

Assessment 

https://www.who.int/publi

cations/i/item/978924003

6383  

 

Assessing 

vulnerability 

and adaptation 

at the national 

level 

The WHO issued guidance on conducting 

national and subnational vulnerability and 

adaptation assessments in their report 

Climate Change and Health: Vulnerability 

and Adaptation Assessment 

https://www.who.int/publi

cations/i/item/978924003

6383 

https://careclimatechange.org/wp-content/uploads/2019/06/GCVCA_Practitioners-Guide-FINAL-July-2014.pdf
https://careclimatechange.org/wp-content/uploads/2019/06/GCVCA_Practitioners-Guide-FINAL-July-2014.pdf
https://careclimatechange.org/wp-content/uploads/2019/06/GCVCA_Practitioners-Guide-FINAL-July-2014.pdf
https://careclimatechange.org/wp-content/uploads/2019/06/GCVCA_Practitioners-Guide-FINAL-July-2014.pdf
https://careclimatechange.org/wp-content/uploads/2019/06/GCVCA_Practitioners-Guide-FINAL-July-2014.pdf
https://wrd.unwomen.org/practice/listing-toolbox/toolkit-assessing-womens-leadership-disaster-and-climate-resilience
https://wrd.unwomen.org/practice/listing-toolbox/toolkit-assessing-womens-leadership-disaster-and-climate-resilience
https://wrd.unwomen.org/practice/listing-toolbox/toolkit-assessing-womens-leadership-disaster-and-climate-resilience
https://wrd.unwomen.org/practice/listing-toolbox/toolkit-assessing-womens-leadership-disaster-and-climate-resilience
https://wrd.unwomen.org/practice/listing-toolbox/toolkit-assessing-womens-leadership-disaster-and-climate-resilience
https://wrd.unwomen.org/practice/listing-toolbox/toolkit-assessing-womens-leadership-disaster-and-climate-resilience
https://www.adaptation-undp.org/sites/default/files/resources/6_capacities_and_vulnerabilities_assessment_framework_cva_framework.pdf
https://www.adaptation-undp.org/sites/default/files/resources/6_capacities_and_vulnerabilities_assessment_framework_cva_framework.pdf
https://www.adaptation-undp.org/sites/default/files/resources/6_capacities_and_vulnerabilities_assessment_framework_cva_framework.pdf
https://www.adaptation-undp.org/sites/default/files/resources/6_capacities_and_vulnerabilities_assessment_framework_cva_framework.pdf
https://www.adaptation-undp.org/sites/default/files/resources/6_capacities_and_vulnerabilities_assessment_framework_cva_framework.pdf
https://www.adaptation-undp.org/sites/default/files/resources/6_capacities_and_vulnerabilities_assessment_framework_cva_framework.pdf
https://www.iisd.org/cristaltool/
https://www.iisd.org/cristaltool/
https://www.betterevaluation.org/sites/default/files/Attachment_CBA_VRA_Guide_Dec_
https://www.betterevaluation.org/sites/default/files/Attachment_CBA_VRA_Guide_Dec_
https://www.betterevaluation.org/sites/default/files/Attachment_CBA_VRA_Guide_Dec_
https://www.betterevaluation.org/sites/default/files/Attachment_CBA_VRA_Guide_Dec_
https://pacdr.net/
https://www.unisdr.org/preventionweb/files/17623_participatoryclimateriskvulnerabili.pdf
https://www.unisdr.org/preventionweb/files/17623_participatoryclimateriskvulnerabili.pdf
https://www.unisdr.org/preventionweb/files/17623_participatoryclimateriskvulnerabili.pdf
https://www.unisdr.org/preventionweb/files/17623_participatoryclimateriskvulnerabili.pdf
https://www.who.int/publications/i/item/9789240036383
https://www.who.int/publications/i/item/9789240036383
https://www.who.int/publications/i/item/9789240036383
https://www.who.int/publications/i/item/9789240036383
https://www.who.int/publications/i/item/9789240036383
https://www.who.int/publications/i/item/9789240036383


199 
 

 GOAL TOOLKIT LINK 

 

Evaluating 

climate risks 

and 

vulnerabilities 

GIZ’s Assessment of Climate-Related Risks: 

A 6-step Methodology assesses climate 

risks to inform climate risk management 

https://www.giz.de/en/do

wnloads/giz2021-en-

climate-related-risk.pdf   

GIZ and EURAC’s Climate Risk Assessment 

for Ecosystem-based Adaptation: A 

Guidebook for Planners and Practitioners 

uses an ecosystem adaptation orientation 

https://www.adaptationco

mmunity.net/wp-

content/uploads/2018/06/

giz-eurac-unu-2018-en-

guidebook-climate-risk-

asessment-eba.pdf 

GIZ’s The Vulnerability Sourcebook: Concept 

and Guidelines for Standardised 

Vulnerability Assessments evaluates climate 

risks aligned with IPCC approaches 

https://www.adaptationco

mmunity.net/download/v

a/vulnerability-guides-

manuals-

reports/vuln_source_2017

_EN.pdf  

See also: GIZ and EURAC’s updated Risk 

Supplement to the Vulnerability 

Sourcebook 

https://transparency-

partnership.net/system/fil

es/document/GIZ 

EURAC_2017_Risk 

supplement to the 

vulnerability 

sourcebook.pdf 

 

Strengths and Vulnerability Models and Indices 
 GOAL MODEL/INDEX LINK 

 

Using an index 

approach to 

measuring 

vulnerability in 

communities 

The Livelihood Vulnerability Index 

measures livelihood risks related to climate 

variability (Alam 2017; Hahn, Riederer, and 

Foster 2009; Adu et al. 2018; Venus et al. 

2022; Suryanto and Rahman 2019). The LVI 

was expanded in Uganda to create a gender 

vulnerability index based on IPCC’s framing 

of vulnerability (Balikoowa et al. 2019).  

https://www.sciencedirect

.com/science/article/abs/p

ii/S095937800800112X  

 

The Sustainable Livelihood Approach is a 

participatory approach aims to understand 

the livelihoods and opportunities of those 

in poverty (Alam 2017; Kollmair and Gamer 

2002; Serrat 2017).  

https://link.springer.com/c

hapter/10.1007/978-981-

10-0983-9_5 

The Climate Vulnerability Index includes 

vulnerability around both “universal value” 

and community capacities, and focuses on 

world heritage sites  (Alam 2017; CVI 2022).  

https://cvi-heritage.org/ 

 

Evaluating 

gender 

integration in 

climate policy 

The Gender Climate Tracker monitors how 

gender equity is being integrated into 

global and national environmental policy 

https://www.genderclimat

etracker.org/  

https://www.giz.de/en/downloads/giz2021-en-climate-related-risk.pdf
https://www.giz.de/en/downloads/giz2021-en-climate-related-risk.pdf
https://www.giz.de/en/downloads/giz2021-en-climate-related-risk.pdf
https://www.adaptationcommunity.net/wp-content/uploads/2018/06/giz-eurac-unu-2018-en-guidebook-climate-risk-asessment-eba.pdf
https://www.adaptationcommunity.net/wp-content/uploads/2018/06/giz-eurac-unu-2018-en-guidebook-climate-risk-asessment-eba.pdf
https://www.adaptationcommunity.net/wp-content/uploads/2018/06/giz-eurac-unu-2018-en-guidebook-climate-risk-asessment-eba.pdf
https://www.adaptationcommunity.net/wp-content/uploads/2018/06/giz-eurac-unu-2018-en-guidebook-climate-risk-asessment-eba.pdf
https://www.adaptationcommunity.net/wp-content/uploads/2018/06/giz-eurac-unu-2018-en-guidebook-climate-risk-asessment-eba.pdf
https://www.adaptationcommunity.net/wp-content/uploads/2018/06/giz-eurac-unu-2018-en-guidebook-climate-risk-asessment-eba.pdf
https://www.adaptationcommunity.net/download/va/vulnerability-guides-manuals-reports/vuln_source_2017_EN.pdf
https://www.adaptationcommunity.net/download/va/vulnerability-guides-manuals-reports/vuln_source_2017_EN.pdf
https://www.adaptationcommunity.net/download/va/vulnerability-guides-manuals-reports/vuln_source_2017_EN.pdf
https://www.adaptationcommunity.net/download/va/vulnerability-guides-manuals-reports/vuln_source_2017_EN.pdf
https://www.adaptationcommunity.net/download/va/vulnerability-guides-manuals-reports/vuln_source_2017_EN.pdf
https://www.adaptationcommunity.net/download/va/vulnerability-guides-manuals-reports/vuln_source_2017_EN.pdf
https://transparency-partnership.net/system/files/document/GIZ%20EURAC_2017_Risk%20supplement%20to%20the%20vulnerability%20sourcebook.pdf
https://transparency-partnership.net/system/files/document/GIZ%20EURAC_2017_Risk%20supplement%20to%20the%20vulnerability%20sourcebook.pdf
https://transparency-partnership.net/system/files/document/GIZ%20EURAC_2017_Risk%20supplement%20to%20the%20vulnerability%20sourcebook.pdf
https://transparency-partnership.net/system/files/document/GIZ%20EURAC_2017_Risk%20supplement%20to%20the%20vulnerability%20sourcebook.pdf
https://transparency-partnership.net/system/files/document/GIZ%20EURAC_2017_Risk%20supplement%20to%20the%20vulnerability%20sourcebook.pdf
https://transparency-partnership.net/system/files/document/GIZ%20EURAC_2017_Risk%20supplement%20to%20the%20vulnerability%20sourcebook.pdf
https://transparency-partnership.net/system/files/document/GIZ%20EURAC_2017_Risk%20supplement%20to%20the%20vulnerability%20sourcebook.pdf
https://www.sciencedirect.com/science/article/abs/pii/S095937800800112X
https://www.sciencedirect.com/science/article/abs/pii/S095937800800112X
https://www.sciencedirect.com/science/article/abs/pii/S095937800800112X
https://link.springer.com/chapter/10.1007/978-981-10-0983-9_5
https://link.springer.com/chapter/10.1007/978-981-10-0983-9_5
https://link.springer.com/chapter/10.1007/978-981-10-0983-9_5
https://cvi-heritage.org/
https://www.genderclimatetracker.org/
https://www.genderclimatetracker.org/
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 GOAL MODEL/INDEX LINK 

 

Using an index 

approach to 

measuring 

climate and 

social 

vulnerability at 

the country 

level  

The ND-Gain Country Index describes 

climate vulnerability at the country level 

(Notre Dame Global Adaptation Initiative 

2022).  

https://gain.nd.edu/our-

work/country-index/ 

The Social Institutions and Gender Index 

measures gender discrimination and 

gender inequality within social institutions 

(OECD 2022). 

https://www.genderindex.

org/ 

 

The Gender Inequality Index (GII) takes a 

holistic approach to its economic measures, 

integrates reproductive health and political 

participation, and is structured such that 

included variables cannot compensate for 

others (Andrijevic et al. 2020).  

https://hdr.undp.org/data

-center/thematic-

composite-

indices/gender-inequality-

index#/indicies/GII 

The Social Vulnerability Index was created 

through the collaboration of several US 

government agencies. It uses census 

variables to estimate vulnerability to 

disasters and natural hazards based on 

social and demographic factors (Flanagan et 

al. 2011).  

https://www.atsdr.cdc.gov

/placeandhealth/svi/index

.html 

 

Understanding 

children’s’ 

climate risks 

For data on climate and youth, see UNICEF’s 

report The Climate Crisis Is a Child Rights 

Crisis: Introducing the Children's Climate 

Risk Index and accompanying interactive 

atlas of risks (Rees et al. 2021 

https://data.unicef.org/res

ources/childrens-climate-

risk-index-report/  

 

Using an index 

approach to 

measure flood 

risk 

The Integrated flood risk index  was 

developed and operationalized for use in 

urban communities in Pakistan (Rana and 

Routray 2018) 

https://doi.org/10.1007/s1

1069-017-3124-8 

 

Evaluating risks 

in disaster and 

conflict settings 

The World Bank Group’s Climate and 

Disaster Risk Screening Tool includes rapid 

and in-depth vulnerability assessments that 

can be applied across sectors and scales. 

https://climatescreeningto

ols.worldbank.org/  

The Disaster Fragility Conflict and Violence 

(Disaster-FCV) Index was developed 

through a study from GFRDRR and The 

World Bank in South Sudan. The index pairs 

spatial data about conflict, food insecurity, 

and resettlement with data about hazards 

and disaster risk (World Bank 2022). 

https://documents.worldbank.org

/en/publication/documents-

reports/documentdetail/0992241

05052224937/idu07f57dafb04f73

041c908b2b05335b2a14ca6 

 

Using an index 

approach to 

evaluate 

climate-related 

business risks 

The Climate Change Vulnerability Index. 

Produced by Maplecroft, a global risks 

advisory firm, this index looks at business, 

operations, and supply chain risks due to 

climate change (Maplecroft 2022). 

https://www.maplecroft.c

om/risk-indices/climate-

change-vulnerability-

index/ 

https://gain.nd.edu/our-work/country-index/
https://gain.nd.edu/our-work/country-index/
https://www.genderindex.org/
https://www.genderindex.org/
https://hdr.undp.org/data-center/thematic-composite-indices/gender-inequality-index#/indicies/GII
https://hdr.undp.org/data-center/thematic-composite-indices/gender-inequality-index#/indicies/GII
https://hdr.undp.org/data-center/thematic-composite-indices/gender-inequality-index#/indicies/GII
https://hdr.undp.org/data-center/thematic-composite-indices/gender-inequality-index#/indicies/GII
https://hdr.undp.org/data-center/thematic-composite-indices/gender-inequality-index#/indicies/GII
https://www.atsdr.cdc.gov/placeandhealth/svi/index.html
https://www.atsdr.cdc.gov/placeandhealth/svi/index.html
https://www.atsdr.cdc.gov/placeandhealth/svi/index.html
https://data.unicef.org/resources/childrens-climate-risk-index-report/
https://data.unicef.org/resources/childrens-climate-risk-index-report/
https://data.unicef.org/resources/childrens-climate-risk-index-report/
https://doi.org/10.1007/s11069-017-3124-8
https://doi.org/10.1007/s11069-017-3124-8
https://climatescreeningtools.worldbank.org/
https://climatescreeningtools.worldbank.org/
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/099224105052224937/idu07f57dafb04f73041c908b2b05335b2a14ca6
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/099224105052224937/idu07f57dafb04f73041c908b2b05335b2a14ca6
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/099224105052224937/idu07f57dafb04f73041c908b2b05335b2a14ca6
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/099224105052224937/idu07f57dafb04f73041c908b2b05335b2a14ca6
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/099224105052224937/idu07f57dafb04f73041c908b2b05335b2a14ca6
https://www.maplecroft.com/risk-indices/climate-change-vulnerability-index/
https://www.maplecroft.com/risk-indices/climate-change-vulnerability-index/
https://www.maplecroft.com/risk-indices/climate-change-vulnerability-index/
https://www.maplecroft.com/risk-indices/climate-change-vulnerability-index/
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Strengths and Vulnerability Indicator Themes 
These indicator themes for evaluating strengths and vulnerabilities are oriented around 

ten categories: 1) demographics and social characteristics, 2) health and health systems, 3) 

income, livelihoods, and employment, 4) agriculture, 5) ecological systems and human-

environment relations, 6) water, 7) information access, 8) mobility and transportation 

infrastructure, 9) governance, and 10) migration and flows. They are not all-inclusive, but 

rather offer a glimpse into the breadth of characteristics that might contribute to an 

individual, community, or region’s strengths and vulnerabilities.  

 

Demographics and Social Characteristics 
Indicator Theme Source 

Access to electricity Boyer, Meijer, and Gilligan 2020 

Age/age composition Ganguli 2021; Romanello et al. 2022 

Age of first union Ganguli 2021 

Age of household head Balikoowa et al. 2019 

Aspirations for the future CARE International 2014 

Bodily autonomy CARE International 2014 

Caste Ganguli 2021 

Child-bearing age Ganguli 2021 

Conflicts (household and communal) Salgueiro-Otero and Ojea 2020, citing 

McGinnis and Ostrom 2014 and Blythe et 

al. 2017; Ganguli 2021 

Culture Ganguli 2021 

Current strategies for coping, adapting, 

and risk management 

CARE International 2014 

Decision-making power Ganguli 2021 

De jure/de facto single-headed households Ganguli 2021 

Demographic trends Salgueiro-Otero and Ojea 2020, citing 

McGinnis and Ostrom 2014 and Blythe et 

al. 2017 

Education, including access to, level of, and 

quality of education both generally and for 

the household head  

Ebi et al. 2018; Ganguli 2021; Balikoowa et 

al. 2019; Boyer, Meijer, and Gilligan 2020 

Ethnicity Ganguli 2021; CARE International 2014 

Existing innovative approaches to adapt CARE International 2014 

Food security Romanello et al. 2022 

Gender and gender norms Romanello et al. 2022; CARE International 

2014; UNDP 2017 

Household size Balikoowa et al. 2019 
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Indicator Theme Source 

Household type (e.g., male- or female- 

headed) 

Ganguli 2021 

Literacy Boyer, Meijer, and Gilligan 2020 

Marital norms, child marriage, and power 

over marital decisions  

CARE International 2014’ Boyer, Meijer, and 

Gilligan 2020 

Number of dependents (including elderly 

persons) 

Ganguli 2021 

Perceived magnitude of barriers to 

adaptation 

Droesch et al. 2008 

Perceived ability of community to create 

change 

UNDP 2017 

Perceived ability of community to sustain 

adaptation programs or efforts 

Droesch et al. 2008 

Perception of treatment with respect Monteith et al. 2020 

Poverty Romanello et al. 2022 

Religion Ganguli 2021; CARE International 2014 

Satisfaction with freedom to choose what 

to do with one’s life 

Monteith et al. 2020 

Social group membership Balikoowa et al. 2019; CARE International 

2014 

Social group inequity Boyer, Meijer, and Gilligan 2020; CARE 

International 2014 

Social organization, including social and 

traditional norms, social capital, and social 

networks and networking activities  

Ganguli 2021; Salgueiro-Otero and Ojea 

2020, citing McGinnis and Ostrom 2014 

and Blythe et al. 2017; UNDP 2017; CARE 

International 2014 

Urban concentration Boyer, Meijer, and Gilligan 2020 

 

 

Health and Health Systems 
Indicator Theme Source 

Access to health services Ebi et al. 2018 

Availability of health resources Ebi et al. 2018 

Cases of climate-related disease*  Nelson and Kuriakose 2017 

Healthcare sector emissions Romanello et al. 2022 

Health insurance coverage Ebi et al. 2018 

Health status Romanello et al. 2022 

Health system capacity Ebi et al. 2018 

Health system capacity to manage extreme 

event 

Ebi et al. 2018 
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Maternal mortality Boyer, Meijer, and Gilligan 2020 

Mental health Romanello et al. 2022 

Population exposed to extreme weather Ebi et al. 2018 

Population that is pregnant Ebi et al. 2018 

Population with climate-sensitive chronic 

disease 

Ebi et al. 2018 

Public health infrastructure Romanello et al. 2022 

Status of health delivery infrastructure Ebi et al. 2018 

Status of public health infrastructure Ebi et al. 2018 

Undernourishment Boyer, Meijer, and Gilligan 2020 

*Adapted from “respiratory disease” to be more generalizable 

 

 

Income, Livelihoods, and Employment 
 Indicator Theme Source 

Access to livelihood assets CARE International 2014 

Access to markets Salgueiro-Otero and Ojea 2020, citing 

McGinnis and Ostrom 2014 and Blythe et 

al. 2017 

Allocation of household resources (e.g., to 

self-care or household care) 

Ganguli 2021 

Control over livelihood assets CARE International 2014 

Division of labor CARE International 2014 

Economic development Salgueiro-Otero and Ojea 2020, citing 

McGinnis and Ostrom 2014 and Blythe et 

al. 2017 

Economic sector(s) Salgueiro-Otero and Ojea 2020, citing 

McGinnis and Ostrom 2014 and Blythe et 

al. 2017 

Economic value of resources Salgueiro-Otero and Ojea 2020, citing 

McGinnis and Ostrom 2014 and Blythe et 

al. 2017 

GDP per capita Boyer, Meijer, and Gilligan 2020 

Growth or replacement rate of resources Salgueiro-Otero and Ojea 2020, citing 

McGinnis and Ostrom 2014 and Blythe et 

al. 2017 

Income Ganguli 2021 

Income inequality Ebi et al. 2018 

Labor availability Ganguli 2021 

Labor capacity/physical capacity Romanello et al. 2022 

Labor force participation Boyer, Meijer, and Gilligan 2020 
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 Indicator Theme Source 

Livelihood diversification (e.g., number of 

strategies available as options, indexed 

using the income proportion from each 

income source, etc.) 

Ganguli 2021; Andersen, Verner, and 

Wiebelt 2017; Balikoowa et al. 2019 

Number living in poverty Ebi et al. 2018 

Perceived vulnerability of livelihood to 

existing climate change  

Droesch et al. 2008; CARE International 

2014 

Perceived vulnerability of livelihood to 

developing climate risks 

Droesch et al. 2008 

Primary or secondary employment activity Ganguli 2021 

Productive resources or skills UNDP 2017; CARE International 2014 

Relative wealth or poverty Ebi et al. 2018 

Reliance on store-bought goods Ganguli 2021 

Time use CARE International 2014 

Transactional sex participation Ganguli 2021 

Units/quantity of resources Salgueiro-Otero and Ojea 2020, citing 

McGinnis and Ostrom 2014 and Blythe et 

al. 2017 

Work experience Ganguli 2021 

Workload Ganguli 2021 

Salaried income  Balikoowa et al. 2019 

Remittance income Balikoowa et al. 2019 
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Agriculture 
Indicator Theme Source 

Ability to hire farm labor Balikoowa et al. 2019 

Access to 2-3 month weather projections Balikoowa et al. 2019 

Access to credit Nchu, Kimengsi, and Kapp 2019 

Access to extensionist services and 

information 

Ganguli 2021; Balikoowa et al. 2019; Nchu, 

Kimengsi, and Kapp 2019 

Access to and use of irrigation facilities Balikoowa et al. 2019; Ganguli 2021 

Agricultural and aquaculture productivity Romanello et al. 2022 

Cash crop income diversity Balikoowa et al. 2019 

Crops grown Nchu, Kimengsi, and Kapp 2019 

Dependence on seasonal crops  Balikoowa et al. 2019 

Emissions from agricultural production and 

consumption 

Romanello et al. 2022 

Employment in agriculture Boyer, Meijer, and Gilligan 2020 

Land ownership/land tenure status, 

property rights system, and land disputes 

Ebi et al. 2018; Salgueiro-Otero and Ojea 

2020, citing McGinnis and Ostrom 2014 

and Blythe et al. 2017; FAO 2017; Nchu, 

Kimengsi, and Kapp 2019 

Livestock asset diversity Balikoowa et al. 2019 

Livestock cash income diversity  Balikoowa et al. 2019 

Perceive their land as not fertile Balikoowa et al. 2019 

Purpose for farming (e.g., subsistence or 

income generation) 

Ebi et al. 2018 

Reliance on traditional sources of 

livelihood (e.g., natural resources) 

Ganguli 2021 

Seasonal or permanent source for water Ganguli 2021 

Share of agricultural income in total 

household income  

Ebi et al. 2018 

Size of land or farm  Ganguli 2021; Balikoowa et al. 2019 

Strategies for increasing yield with limited 

land access/control 

Nchu, Kimengsi, and Kapp 2019 

Steep land or topography Balikoowa et al. 2019; Ganguli 2021 

Storage of part of previous season’s 

harvest and storage characteristics   

Balikoowa et al. 2019; Salgueiro-Otero and 

Ojea 2020, citing McGinnis and Ostrom 

2014 and Blythe et al. 2017 

Type of crops Ganguli 2021 

Use of agroforestry Balikoowa et al. 2019` 

Use of animal traction Balikoowa et al. 2019 

Use of improved cultivars Balikoowa et al. 2019 

Use of inorganic fertilizers Balikoowa et al. 2019 

Uncertainty about adopting new practices Nchu, Kimengsi, and Kapp 2019 
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Ecological Systems and Human-Environment Relations 
Indicator Theme Source 

Access to wild-harvested food plants 

(WFPs) and medicinal plants 

Ganguli 2021 

Climate patterns Ebi et al. 2018; Salgueiro-Otero and Ojea 

2020, citing McGinnis and Ostrom 2014 

and Blythe et al. 2017; CARE International 

2014; Romanello et al. 2022 

Biodiversity and habitat Boyer, Meijer, and Gilligan 2020 

Distance to fuelwood Ganguli 2021 

Ecological performance measures Salgueiro-Otero and Ojea 2020, citing 

McGinnis and Ostrom 2014 and Blythe et 

al. 2017 

Exposure to climate hazards or natural 

disasters  

Boyer, Meijer, and Gilligan 2020; Ebi et al. 

2018; CARE International 2014 

Location Ebi et al. 2018; Salgueiro-Otero and Ojea 

2020, citing McGinnis and Ostrom 2014 

and Blythe et al. 2017 

Perception of change in climate (e.g., 

temperature and rainfall) 

Nchu, Kimengsi, and Kapp 2019; CARE 

International 2014 

Pollution patterns Salgueiro-Otero and Ojea 2020, citing 

McGinnis and Ostrom 2014 and Blythe et 

al. 2017 

Power and influence over use of natural 

resources and benefits from natural 

resources 

CARE International 2014 

Topography Ganguli 2021 

Upstream or downstream location of farm 

or household 

Ganguli 2021 

Use of ecological resources UNDP 2017; CARE International 2014 

 

Water 
Indicator Theme Source 

Access to drinking water Boyer, Meijer, and Gilligan 2020 

Access to wetlands Balikoowa et al. 2019 

Distance to water source  Ganguli 2021 

Level of water stress Boyer, Meijer, and Gilligan 2020 

Perceived water quality Monteith et al. 2020 

Perceived water sufficiency Monteith et al. 2020 

Population in low elevation zones Boyer, Meijer, and Gilligan 2020 

Reliance on surface water Ganguli 2021 
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Indicator Theme Source 

Water availability Ganguli 2021 

Water quality Ganguli 2021 

Water source type (e.g., surface, 

groundwater, piped, etc.) 

Monteith et al. 2020; Ganguli 2021 

Water source ownership (public vs shared) Ganguli 2021 

 

 

Information Access 
Indicator Theme Source 

Access to disaster and hazard risk 

information 

CARE International 2014 

Climate change awareness Ganguli 2021 

Information and communication 

technology diversity 

Balikoowa et al. 2019 

Information sharing Salgueiro-Otero and Ojea 2020, citing 

McGinnis and Ostrom 2014 and Blythe et 

al. 2017 

Knowledge and knowledge access CARE International 2014 

Media exposure Ganguli 2021 

Media organizations Salgueiro-Otero and Ojea 2020, citing 

McGinnis and Ostrom 2014 and Blythe et 

al. 2017 

Mobile phone usage Boyer, Meijer, and Gilligan 2020 

Technological context / availability of 

technology  

Salgueiro-Otero and Ojea 2020, citing 

McGinnis and Ostrom 2014 and Blythe et 

al. 2017 

 

 

Mobility and Transportation Infrastructure 
Indicator Theme Source 

Cost of transportation Uteng and Turner 2019 

Gender integration in transportation policy  Uteng and Turner 2019 

Inclusion of gender in transportation and 

infrastructure planning 

Uteng and Turner 2019 

Mobility needs and strategies Uteng and Turner 2019 
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Governance 
Indicator Theme Source 

Control of corruption Boyer, Meijer, and Gilligan 2020 

Government effectiveness Boyer, Meijer, and Gilligan 2020 

Government organizations; systems of 

rules and governance 

Salgueiro-Otero and Ojea 2020, citing 

McGinnis and Ostrom 2014 and Blythe et 

al. 2017 

Government support Ganguli 2021 

Inheritance rights Boyer, Meijer, and Gilligan 2020 

Laws against gender-based violence Boyer, Meijer, and Gilligan 2020 

Lobbying activities Salgueiro-Otero and Ojea 2020, citing 

McGinnis and Ostrom 2014 and Blythe et 

al. 2017 

Non-governmental organizations Salgueiro-Otero and Ojea 2020, citing 

McGinnis and Ostrom 2014 and Blythe et 

al. 2017 

Non-governmental organization support Ganguli 2021 

Parental authority Boyer, Meijer, and Gilligan 2020 

Political representation (e.g., degree, 

gender parity) 

Boyer, Meijer, and Gilligan 2020 

Political stability Salgueiro-Otero and Ojea 2020, citing 

McGinnis and Ostrom 2014 and Blythe et 

al. 2017 

Processes for local planning CARE International 2014 

Self-organizing activities Salgueiro-Otero and Ojea 2020, citing 

McGinnis and Ostrom 2014 and Blythe et 

al. 2017 

State use of political terror Boyer, Meijer, and Gilligan 2020 

Violent conflict Boyer, Meijer, and Gilligan 2020; Romanello 

et al. 2022 

Voice and accountability Boyer, Meijer, and Gilligan 2020; CARE 

International 2014 

 

 

Migration and Flows 
Indicator Source 

Flows in and out of the focal context Salgueiro-Otero and Ojea 2020, citing 

McGinnis and Ostrom 2014 and Blythe et 

al. 2017 

Migration/outmigration Romanello et al. 2022; Ganguli 2021 

Mobility Ganguli 2021 
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Telling a Story with Data: Bringing Vulnerability Indicators Together 
Participatory tools such as resource and hazard mapping, developing a seasonal 

calendar, assembling an impact matrix, adaptive capacity scoring, and prioritizing solutions 

can be used in the climate-gender-health space. For example, researchers used 

participatory three-dimensional modeling (P3DM) to facilitate community conversations 

and integration of scientific and local knowledge about sea-level rise in the Solomon 

Islands (Leon et al. 2015) For guidance on implementing these approaches, see Module 3 

and Handout 13 of ARROW’s Training Manual on Gender and Climate Change Resilience 

(Chauhan 2021) as well as CARE Vietnam’s Planning for Resilience: A Practitioner’s Manual 

to Support Community Based Adaptation to Climate Change (Care International, Vietnam 

2015). 

Problem trees can be used to link interacting contextual factors, trends, vulnerabilities, 

and strengths in order to identify areas for action (Dupar and Velasco 2021). 

Stakeholder mapping can be used to identify key players at the climate-health space and 

their organizational methodology, including strategies around policymaking power, 

financial, awareness raising, purchasing-procurement, networking, media, advocacy, 

education, and knowledge generation (Issa et al. 2021). 

Rich Pictures and Influence Models based on gendered variables around health and 

climate can be developed to identify context-specific gendered pathways of risk, 

vulnerability, and resources to climate change (Ganguli 2021). 

Riskscapes are conceptual models for understanding the spatial, temporal, and social 

elements that influence risk (Müller-Mahn, Everts, and Stephan 2018). They have been 

applied to evaluated gendered and other intersectional risk differences in the context of 

climate-linked disasters in Indonesia and can be a useful tool for modeling the linkages 

between risk and resilience (Tickamyer and Kusujiarti 2020). 

 

Learn More: Measuring Strengths and Vulnerabilities 
 THEME LEARNING RESOURCE LINK 

 

Measuring 

climate change 

and sexual and 

reproductive 

health and 

rights 

For an example of how climate vulnerability 

and sexual and reproductive health can be 

assessed in tandem, see Linking Sexual and 

Reproductive Health and Rights, Population, 

Health, Environment and Climate Change 

Initiatives: A scoping study on women and 

fishers in the Philippines (Castro and 

Hernandez 2015). The study also includes 

focus group and interview guides. 

https://arrow.org.my/publ

ication/philippines-

scoping-study-climate-

change-srhr/  

https://arrow.org.my/publication/philippines-scoping-study-climate-change-srhr/
https://arrow.org.my/publication/philippines-scoping-study-climate-change-srhr/
https://arrow.org.my/publication/philippines-scoping-study-climate-change-srhr/
https://arrow.org.my/publication/philippines-scoping-study-climate-change-srhr/
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 THEME LEARNING RESOURCE LINK 

 

Measuring 

vulnerability 

For an overview of the major approaches to 

measuring vulnerability and an example of 

how they were customized for households 

in Bangladesh, see Livelihood Cycle and 

Vulnerability of Rural Households to 

Climate Change and Hazards in Bangladesh 

(Alam 2017) 

https://doi.org/10.1007/s0

0267-017-0826-3 

For an overview of vulnerability indicators 

appropriate to use in assessments of 

climate, gender, and health, see Table 1 in 

Gender dimension of vulnerability to 

climate change and variability: Empirical 

evidence of smallholder farming 

households in Ghana (Alhassan, Kuwornu, 

and Osei-Asare 2018) 

https://doi.org/10.1108/IJC

CSM-10-2016-0156 

For a review of qualitative and quantitative 

metrics and models for measuring 

vulnerability, including examples of mixed 

methods approaches and measurement 

frameworks, see Vulnerability as Concept, 

Model, Metric, and Tool (Wisner 2016) 

https://oxfordre.com/natu

ralhazardscience/view/10.

1093/acrefore/978019938

9407.001.0001/acrefore-

9780199389407-e-25 

 
 

 

 

 

 

 

 
 

Evaluating 

gender in 

information and 

communication 

technology 

USAID’s Gender and ICT survey toolkit 

(Highet, Skelly, and Tyers 2017) 

https://www.usaid.gov/sit

es/default/files/document

s/15396/Gender_and_ICT_

Toolkit.pdf 

Measuring 

gender, 

agriculture, and 

climate 

vulnerability 

Reflection on the Use of Mobile Phones for 

Monitoring Gender Indicators Related to 

Climate-smart Agriculture Practices 

discusses challenges, consideration, and 

indicators used in a mobile phone pilot to 

assess gendered differences in use and 

perception of CSA practices (tested in 

Colombia) (García et al. 2019) 

https://cgspace.cgiar.org/

bitstream/handle/10568/1

06120/REFLECTION_ON_T

HE_USE_OF_MOBILE_PHO

NES_FOR_MONITORING_G

ENDER_INDICATORS_RELA

TED_TO_CSA_PRACTICES-

hd_comp.pdf?sequence=2

&isAllowed=y 

Diagnosing Climate Adaptation Constraints 

in Rural Subsistence Farming Systems in 

Cameroon: Gender and Institutional 

Perspectives includes an example of a 

survey tool used in rural Cameroon for 

evaluating gender, agriculture, and climate 

change (Nchu, Kimengsi, and Kapp 2019) 

https://www.mdpi.com/20

71-1050/11/14/3767 

 

Evaluating 

climate 

vulnerabilities 

in health care 

facilities 

WHO’s Checklists to Assess Vulnerabilities 

in Health Care Facilities in the Context of 

Climate Change (WHO 2021b) 

https://www.who.int/publi

cations/i/item/978924002

2904   

https://doi.org/10.1007/s00267-017-0826-3
https://doi.org/10.1007/s00267-017-0826-3
https://doi.org/10.1108/IJCCSM-10-2016-0156
https://doi.org/10.1108/IJCCSM-10-2016-0156
https://oxfordre.com/naturalhazardscience/view/10.1093/acrefore/9780199389407.001.0001/acrefore-9780199389407-e-25
https://oxfordre.com/naturalhazardscience/view/10.1093/acrefore/9780199389407.001.0001/acrefore-9780199389407-e-25
https://oxfordre.com/naturalhazardscience/view/10.1093/acrefore/9780199389407.001.0001/acrefore-9780199389407-e-25
https://oxfordre.com/naturalhazardscience/view/10.1093/acrefore/9780199389407.001.0001/acrefore-9780199389407-e-25
https://oxfordre.com/naturalhazardscience/view/10.1093/acrefore/9780199389407.001.0001/acrefore-9780199389407-e-25
https://www.usaid.gov/sites/default/files/documents/15396/Gender_and_ICT_Toolkit.pdf
https://www.usaid.gov/sites/default/files/documents/15396/Gender_and_ICT_Toolkit.pdf
https://www.usaid.gov/sites/default/files/documents/15396/Gender_and_ICT_Toolkit.pdf
https://www.usaid.gov/sites/default/files/documents/15396/Gender_and_ICT_Toolkit.pdf
https://cgspace.cgiar.org/bitstream/handle/10568/106120/REFLECTION_ON_THE_USE_OF_MOBILE_PHONES_FOR_MONITORING_GENDER_INDICATORS_RELATED_TO_CSA_PRACTICES-hd_comp.pdf?sequence=2&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/106120/REFLECTION_ON_THE_USE_OF_MOBILE_PHONES_FOR_MONITORING_GENDER_INDICATORS_RELATED_TO_CSA_PRACTICES-hd_comp.pdf?sequence=2&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/106120/REFLECTION_ON_THE_USE_OF_MOBILE_PHONES_FOR_MONITORING_GENDER_INDICATORS_RELATED_TO_CSA_PRACTICES-hd_comp.pdf?sequence=2&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/106120/REFLECTION_ON_THE_USE_OF_MOBILE_PHONES_FOR_MONITORING_GENDER_INDICATORS_RELATED_TO_CSA_PRACTICES-hd_comp.pdf?sequence=2&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/106120/REFLECTION_ON_THE_USE_OF_MOBILE_PHONES_FOR_MONITORING_GENDER_INDICATORS_RELATED_TO_CSA_PRACTICES-hd_comp.pdf?sequence=2&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/106120/REFLECTION_ON_THE_USE_OF_MOBILE_PHONES_FOR_MONITORING_GENDER_INDICATORS_RELATED_TO_CSA_PRACTICES-hd_comp.pdf?sequence=2&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/106120/REFLECTION_ON_THE_USE_OF_MOBILE_PHONES_FOR_MONITORING_GENDER_INDICATORS_RELATED_TO_CSA_PRACTICES-hd_comp.pdf?sequence=2&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/106120/REFLECTION_ON_THE_USE_OF_MOBILE_PHONES_FOR_MONITORING_GENDER_INDICATORS_RELATED_TO_CSA_PRACTICES-hd_comp.pdf?sequence=2&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/106120/REFLECTION_ON_THE_USE_OF_MOBILE_PHONES_FOR_MONITORING_GENDER_INDICATORS_RELATED_TO_CSA_PRACTICES-hd_comp.pdf?sequence=2&isAllowed=y
https://www.mdpi.com/2071-1050/11/14/3767
https://www.mdpi.com/2071-1050/11/14/3767
https://www.who.int/publications/i/item/9789240022904
https://www.who.int/publications/i/item/9789240022904
https://www.who.int/publications/i/item/9789240022904
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 THEME LEARNING RESOURCE LINK 

 

Using a socio-

ecological 

framework to 

evaluate 

vulnerability 

Salgueiro-Otero and Ojea’s guidelines on 

common indicators, assessing interactions 

across scales, and bridging both cultural 

and ecological variables (Salgueiro-Otero 

and Ojea 2020) 

https://www.sciencedirect

.com/science/article/pii/S0

308597X20300440    

 

A review of 

water 

vulnerability 

assessment 

tools 

A review of 80 assessment tools measuring 

water security primarily orients around 

experiential-based or resource-based 

metrics (Octavianti and Staddon 2021) 

https://wires.onlinelibrary.

wiley.com/doi/pdf/10.100

2/wat2.1516 

 

Measuring 

gender and 

transportation 

Section 4 of Addressing the Linkages 

between Gender and Transport in Low- and 

Middle-Income Countries covers 

approaches to measuring gender and 

transportation  (Uteng and Turner 2019) 

https://doi.org/10.3390/su

11174555 

A Preliminary Analysis on Gender Aspects in 

Transport Systems and Mobility Services 

(Pirra et al. 2021) includes descriptions of 

focus group and survey design. 

https://doi.org/10.3390/su

13052676 

 

Digital 

storytelling 

See CARE’s Community Digital Storytelling 

Guide 

https://careclimatechange

.org/cdst-in-vietnam/ 

 

Climate-Gender-Health Impact Indicators  
“Impact” indicators are those around how climate change may impact both the health of 

populations and health care systems, both presently and in the future (Ebi et al. 2018). This 

can also include broader impacts on communities, ecosystems, and society.  

Part of measuring climate impact involves ongoing monitoring of meteorological data to as 

part of understanding environmental exposures. For example, this may include tracking 

weather patterns such as temperature, precipitation, or storms.  

Ecological indicators are highly context specific. Even when climate terms have clear 

definitions from intergovernmental organizations such as the IPCC, strategies for 

measuring climate-associated ecological events and trends can vary widely. For example, in 

a review of recent studies of the effects of heat exposure on health, researchers noted that 

there was no single consistent definition of heatwave or extreme heat, and studies used 

various measures of temperature (maximum or mean temperature), intensities (75th, 90th, 

95th, or 98th percentile of mean temperature), length (2, 3, or 4 days), or the number of 

heatwaves (Dalugoda et al. 2022). This means that selecting appropriate measures of 

climatic events requires assessing both available resources for ecological measurements in 

a given context as well as evaluating recent approaches in the literature. However, best 

practices have often been compiled for specific ecosystems. 

https://www.sciencedirect.com/science/article/pii/S0308597X20300440
https://www.sciencedirect.com/science/article/pii/S0308597X20300440
https://www.sciencedirect.com/science/article/pii/S0308597X20300440
https://wires.onlinelibrary.wiley.com/doi/pdf/10.1002/wat2.1516
https://wires.onlinelibrary.wiley.com/doi/pdf/10.1002/wat2.1516
https://wires.onlinelibrary.wiley.com/doi/pdf/10.1002/wat2.1516
https://doi.org/10.3390/su11174555
https://doi.org/10.3390/su11174555
https://doi.org/10.3390/su13052676
https://doi.org/10.3390/su13052676
https://careclimatechange.org/cdst-in-vietnam/
https://careclimatechange.org/cdst-in-vietnam/
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Impact Assessment Toolkits 
 GOAL TOOLKIT LINK 

 

Measuring the 

gendered effect 

of a changing 

climate 

The UN Women Model Questionnaire is 

designed to evaluate gender and 

environment, and includes questions 

around mental and physical health 

https://data.unwomen.org

/publications/model-

questionnaire-measuring-

nexus-between-gender-

and-environment 

 

Integrating 

climate risks 

and sustainable 

development 

IIED’s toolkit From what works to what will 

work. Integrating climate risks into 

sustainable development evaluation – a 

practical guide offers six steps for 

integrating climate risks into sustainable 

development evaluations 

https://www.iied.org/2102

6iied  

 

Using gender 

analysis tools in 

disaster 

management 

See The Gender Analysis Tools Applied in 

Natural Disasters Management: A 

Systematic Literature Review 

(Sohrabizadeh, Tourani, and Khankeh 2014) 

https://www.ncbi.nlm.nih.

gov/pmc/articles/PMC395

8564/  

 

Impact Models and Indices 
 GOAL MODEL/INDEX LINK 

 

Evaluating 

climate impacts 

and risk 

projections 

The Community Demographic Model (CDM) 

is an open-access model for simulating 

population, climate, and sociodemographic 

changes from the Population Council. 

Projections can evaluate resilience, 

vulnerability, and adaptive capacity. 

https://cdm.popcouncil.or

g/ 

In The Double Hurdle Model, the first 

hurdle is the ability of a person to perceive 

climate change, and the second hurdle is 

the impact of that climate change (Ojo and 

Baiyegunhi 2021; Asrat and Simane 2018).  

https://www.sciencedirect

.com/science/article/pii/S0

959652621015924 

See also: the Action Spotlight on identifying 

local climate risks at the beginning of 

Chapter 1, Part 1 of this Solutions Guide 

 

 

Calculating 

agricultural 

emissions  

The Global Livestock Environmental 

Assessment model (GLEAM-i) is an 

interactive tool developed by the World 

Bank for measuring emissions associated 

with animal husbandry and livestock. 

https://gleami.apps.fao.or

g/ 

 

Evaluating 

climate change’s 

impact on 

mental health 

The Climate Change Anxiety Scale links 

climate change and climate anxiety with 

well-being, validated in English, Polish, 

French, Italian, Filipino, Finnish, and 

German (Clayton and Karazsia 2020). 

https://www.sciencedirect

.com/science/article/pii/S0

272494419307145  

The Climate Change Worry Scale is an 

alternative approach (Stewart 2021) 
https://www.ncbi.nlm.nih.gov

/pmc/articles/PMC7826965/  

https://data.unwomen.org/publications/model-questionnaire-measuring-nexus-between-gender-and-environment
https://data.unwomen.org/publications/model-questionnaire-measuring-nexus-between-gender-and-environment
https://data.unwomen.org/publications/model-questionnaire-measuring-nexus-between-gender-and-environment
https://data.unwomen.org/publications/model-questionnaire-measuring-nexus-between-gender-and-environment
https://data.unwomen.org/publications/model-questionnaire-measuring-nexus-between-gender-and-environment
https://www.iied.org/21026iied
https://www.iied.org/21026iied
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3958564/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3958564/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3958564/
https://cdm.popcouncil.org/
https://cdm.popcouncil.org/
https://www.sciencedirect.com/science/article/pii/S0959652621015924
https://www.sciencedirect.com/science/article/pii/S0959652621015924
https://www.sciencedirect.com/science/article/pii/S0959652621015924
https://gleami.apps.fao.org/
https://gleami.apps.fao.org/
https://www.sciencedirect.com/science/article/pii/S0272494419307145
https://www.sciencedirect.com/science/article/pii/S0272494419307145
https://www.sciencedirect.com/science/article/pii/S0272494419307145
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7826965/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7826965/
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Impact Indicator Themes 
These indicator themes for evaluating climate impacts on health and gender are oriented 

around strengths and vulnerabilities are oriented around three categories: impact on 

health and health systems, impact on environment and ecosystems, and impact on 

socioeconomic systems. Monitoring climate change’s effects may be beyond the scope of 

many projects and therefore data from existing monitoring systems may be paired with 

programmatic data around impact during climate-related crises, perceptions of climate 

impacts, and observed trends in communities. Changes in strengths and vulnerability 

indicators associated with climatic trends may also be used to indicate the impact of 

climate on gender and health. 

Impact on Health and Health Systems 
Indicator Theme Source 

Ability of health systems to continue 

providing care during and after climate 

events 

Romanello et al. 2022 

Changes in incidence, range, and or 

seasonality of climate-linked infectious 

diseases 

Ebi et al. 2018; Romanello et al. 2022 

Direct injury and death Romanello et al. 2022 

Excess and/or premature mortality due to 

climate-related exposures (e.g. high 

temperatures, air pollutants, wildfires) 

Ebi et al. 2018; Romanello et al. 2022 

Exposure measures Esplin et al. 2019 

Lethality of extreme weather events Romanello et al. 2022 

Mental health Romanello et al. 2022 

Models of DALYs or disease burden 

associated with climate-related exposures 

or extreme weather 

Ebi et al. 2018 

Morbidity and mortality (all-cause and 

cause-specific) associated with climate-

related exposures or extreme weather 

Ebi et al. 2018 

Undernutrition (stunting) associated with 

climate-related exposures or extreme 

weather 

Ebi et al. 2018 

Perceived effect of a climate threat one 

one’s health* 

Esplin et al. 2019 

Perceived level of risk to one’s health due 

to a climate threat* 

Esplin et al. 2019 

Vulnerability to mosquito-borne disease Romanello et al. 2022 

*Originally written for heat and adapted to be more generalizable 
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Impact on Ecosystems 
Indicator Theme Source 

Air pollution and aeroallergens Romanello et al. 2022 

Temperature rise Romanello et al. 2022 

Seasonal change Romanello et al. 2022 

Sea-level rise Romanello et al. 2022 

Flood and drought Romanello et al. 2022 

Heatwaves Romanello et al. 2022 

Wildfires Romanello et al. 2022 

Biodiversity loss Romanello et al. 2022 

Ecosystem change Romanello et al. 2022 

Microbial change Romanello et al. 2022 

 

Impact on Socioeconomic Systems 
Indicator Theme Source 

Change in agricultural and aquaculture 

productivity 

Romanello et al. 2022 

Change in earnings from changes in heat-

related labor capacity 

Romanello et al. 2022 

Change in labor and physical capacity Romanello et al. 2022 

Costs of health impacts of air pollution Romanello et al. 2022 

Costs of heat-related mortality Romanello et al. 2022 

Displacement Romanello et al. 2022 

Economic losses due to climate-related 

extreme events 

Romanello et al. 2022 

 

 

Learn More: Measuring Impact 
 THEME LEARNING RESOURCE LINK 

 

Integrating 

gender into 

environmental 

indicators 

UN Women is leading expansion of gender 

integration in key environmental indicators 

through the Making Every Woman and Girl 

Count program. The program also supports 

integration of health, geospatial, and 

demographic data with these surveys 

https://data.unwomen.org

/data-portal 

 

Reviewing 

gender analysis 

tools in disaster 

management 

See The Gender Analysis Tools Applied in 

Natural Disasters Management: A 

Systematic Literature Review 

(Sohrabizadeh, Tourani, and Khankeh 2014) 

https://www.ncbi.nlm.nih.

gov/pmc/articles/PMC395

8564/  

 

Integrating 

climate futures 

into evaluation 

For more on evaluation in the climate 

space, see Integrating climate futures into 

evaluation (Marsac et al. 2022) 

https://www.iied.org/sites

/default/files/pdfs/2022-

09/21136iied.pdf 

https://data.unwomen.org/data-portal
https://data.unwomen.org/data-portal
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3958564/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3958564/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3958564/
https://www.iied.org/sites/default/files/pdfs/2022-09/21136iied.pdf
https://www.iied.org/sites/default/files/pdfs/2022-09/21136iied.pdf
https://www.iied.org/sites/default/files/pdfs/2022-09/21136iied.pdf
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 THEME LEARNING RESOURCE LINK 

 

Identifying 

environmental 

health 

indicators 

For more on criteria for identifying and 

selecting environmental health indicators 

see A Review of Frameworks for Developing 

Environmental Health Indicators for Climate 

Change and Health (Hambling, Weinstein, 

and Slaney 2011) 

https://www.mdpi.com/16

60-4601/8/7/2854 

For other sources for indicator sets for 

exposure pathways that link climate and 

health, Liu et al. recommend drawing from 

large-scale reports such as the US Global 

Change Research Program (GCRP) and the 

Intergovernmental Panel on Climate 

Change (IPCC) (Liu et al. 2021) 

https://www.ncbi.nlm.nih.

gov/pmc/articles/PMC867

0724/  

 

Identifying 

ecological 

indicators 

See the journal Ecological Indicators 
https://www.sciencedirect

.com/journal/ecological-

indicators 

See the journal Environmental and 

Sustainability Indicators 

https://www.sciencedirect

.com/journal/environment

al-and-sustainability-

indicators 

 

Measuring 

mangrove 

ecosystems 

See Guidance on Mangrove Indicators from 

Save Our Mangroves Now (Save Our 

Mangroves Now 2021) 

https://www.iucn.org/sites

/dev/files/guidance_on_m

angrove_indicators_in_pos

t-

2020gbf_v.1_aug_2021.pdf 

 

Evaluating 

climate change’s 

impact on 

mental health 

For a review of methods for measuring and 

studying climate change and mental health, 

see Quantitative methods for climate 

change and mental health research: current 

trends and future directions (Massazza et 

al. 2022) 

https://projects.iq.harvard

.edu/files/climate-

smart/files/quantitative_m

ethods_for_climate_chang

e_and_mental_health.pdf 

 

 

 

 

  

https://www.mdpi.com/1660-4601/8/7/2854
https://www.mdpi.com/1660-4601/8/7/2854
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8670724/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8670724/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8670724/
https://www.sciencedirect.com/journal/ecological-indicators
https://www.sciencedirect.com/journal/ecological-indicators
https://www.sciencedirect.com/journal/ecological-indicators
https://www.sciencedirect.com/journal/environmental-and-sustainability-indicators
https://www.sciencedirect.com/journal/environmental-and-sustainability-indicators
https://www.sciencedirect.com/journal/environmental-and-sustainability-indicators
https://www.sciencedirect.com/journal/environmental-and-sustainability-indicators
https://www.iucn.org/sites/dev/files/guidance_on_mangrove_indicators_in_post-2020gbf_v.1_aug_2021.pdf
https://www.iucn.org/sites/dev/files/guidance_on_mangrove_indicators_in_post-2020gbf_v.1_aug_2021.pdf
https://www.iucn.org/sites/dev/files/guidance_on_mangrove_indicators_in_post-2020gbf_v.1_aug_2021.pdf
https://www.iucn.org/sites/dev/files/guidance_on_mangrove_indicators_in_post-2020gbf_v.1_aug_2021.pdf
https://www.iucn.org/sites/dev/files/guidance_on_mangrove_indicators_in_post-2020gbf_v.1_aug_2021.pdf
https://projects.iq.harvard.edu/files/climate-smart/files/quantitative_methods_for_climate_change_and_mental_health.pdf
https://projects.iq.harvard.edu/files/climate-smart/files/quantitative_methods_for_climate_change_and_mental_health.pdf
https://projects.iq.harvard.edu/files/climate-smart/files/quantitative_methods_for_climate_change_and_mental_health.pdf
https://projects.iq.harvard.edu/files/climate-smart/files/quantitative_methods_for_climate_change_and_mental_health.pdf
https://projects.iq.harvard.edu/files/climate-smart/files/quantitative_methods_for_climate_change_and_mental_health.pdf
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Climate-Gender-Health Adaptation and Resilience Indicators  
Broadly, adaptation and resilience indicators are those around how populations and health 

systems are adapting and collaborating (Ebi et al. 2018). Adaptation indicators within this 

framework should consider see adaptation as both a process and an outcome (Ebi et al. 

2018).  

Measuring resilience hinges on what type and level of resilience is most relevant, e.g., 

social, economic, institutional, infrastructural, or community resilience at the physical, 

ecological, social, city, community, or individual level (Doorn 2017). For example, in their 

report Climate Change and Health: Vulnerability and Adaptation Assessment, the WHO 

assesses climate resilience across a range of domains, including leadership and 

governance, the health workforce, health information systems, essential medical products, 

service delivery, and financing (World Health Organization 2021). When measuring 

resilience and adaptive capacity, it’s important to stay attuned to intrahousehold 

vulnerabilities as well as other non-economic forms of resilience, which may be missed 

through proxy approaches like livelihood diversity and the Human Development Index 

(HDI) (Andersen, Verner, and Wiebelt 2017; O’Neill et al. 2020). Though universal resilience 

indicators can be useful tools for comparison across contexts, they may miss important 

individualized, localized, or subjective aspects of resilience and vulnerability that are critical 

for effective mitigation and adaptation approaches (Doorn 2017). For example, while 

livelihood diversity is often correlated with adaptive capacity, it is important to recognize 

that short-term adaptive capacity does not necessarily produce well-being, particularly 

because of the increased labor burdens – especially for women – that livelihood 

diversification can produce (Cohen et al. 2016). Thus, measures of resilience and adaptative 

capacity can be made more robust with through more diverse evaluation approaches.  

In order to ensure that resilience indicators integrate and move towards justice, they 

should measure both availability and impact; for example, implementation of a flood 

warning system is a positive step, but the system must also perform effectively for the 

community in a way that is accessible, functional, and meaningful (Doorn 2017). It’s also 

important to recognize that sometimes, the way adaptive capacity is conceptualized or 

theorized in research and programming does not necessarily align with how local 

communities understand capacity to adapt and innovate (Cohen et al. 2016).  

Existing indicators may also be limited by breadth of previous work. For example, in 

research on resilience in Africa, researchers noted that several key resilience indicators 

were beyond the scope of this work, such as “capacity to learn and reorganize from past 

experiences, develop coping strategies, anticipate and prepare for disruptions, create 

space for iterative experimentation, and adopt flexible and decentralized government 

policies on natural resources,” nor could they assess dynamic or conflicting aspects of 



217 
 

resilience (Perez et al. 2015). This represents an important area for future consideration 

when measuring resilience.  

Measuring resilience often involves leveraging cross-sectoral indicators to evaluate difficult-

to-measure markers in the climate-gender-health space, as well as assessing gendered 

trends in knowledge, participation in leadership, benefit distribution, and resource access 

(Sorensen, Murray, et al. 2018; Chauhan 2021). These contextual indicators can provide 

important insights into co-benefits of programming, engagement, and other aspects of 

vulnerability that reach beyond measures of gender equity, health, or environment 

individually.  

In all of this, justice and equity should be considered alongside reach and efficacy. As 

Franks and Schreckenberg argued, measuring the effectiveness of conservation outcomes 

should occur alongside measuring the equity of those conservation outcomes (Franks and 

Schreckenberg 2016). This approach can translate across a range of climate-related work.  

 

Adaptation and Resilience Assessment Toolkits 
 GOAL TOOLKIT LINK 

    

 

Measuring 

gendered, local-

level resilience  

ODI/ActionAid’s Assessing People’s 

Resilience Toolkit  

https://odi.org/en/publica

tions/assessing-peoples-

resilience/  

CARE’s Resilience Marker 

https://careclimatechange

.org/cares-resilience-

marker/  

 

Evaluating 

effectiveness of 

climate 

adaptation 

efforts 

The Tracking Adaptation and Measuring 

Development (TAMD) framework uses a 

“twin track” approach to evaluate 1) how 

effectively countries and institutions 

manage climate change and 2) how 

effective adaptation efforts are in reducing 

vulnerability to climate change 

https://www.iied.org/1010

0iied  

BRAC has a checklist for evaluating how 

strategies, programs, and interventions 

could contribute to climate resilience, 

available in Annex 3 (page 44) of their 

Climate Resilience Framework (Nasir et al. 

2020) 

https://brac.net/download

s/Resilience-

Framework.pdf 

 

Evaluating 

urban 

adaptation 

efforts 

The GAMMA methodology (Gender 

Assessment and Monitoring of Mitigation 

and Adaptation) is a policy-oriented 

approach to evaluating urban climate 

mitigation and adaptation (GenderCC 2021) 

https://www.gendercc.net

/resources/gamma.html  

https://odi.org/en/publications/assessing-peoples-resilience/
https://odi.org/en/publications/assessing-peoples-resilience/
https://odi.org/en/publications/assessing-peoples-resilience/
https://careclimatechange.org/cares-resilience-marker/
https://careclimatechange.org/cares-resilience-marker/
https://careclimatechange.org/cares-resilience-marker/
https://www.iied.org/10100iied
https://www.iied.org/10100iied
https://brac.net/downloads/Resilience-Framework.pdf
https://brac.net/downloads/Resilience-Framework.pdf
https://brac.net/downloads/Resilience-Framework.pdf
https://www.gendercc.net/resources/gamma.html
https://www.gendercc.net/resources/gamma.html
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Measuring 

resilience across 

scales 

The PEOPLES framework measures 

resilience across scales and different types 

of resilience using seven dimensions: 

population and demographics, 

environmental and ecosystem, organized 

governmental services, physical 

infrastructures, lifestyle and community 

competence, economic development, and 

social-cultural capital (Cimellaro et al. 2016). 

This report includes a review of key 

indicators that can be found within each 

dimension 

https://ascelibrary.org/doi

/full/10.1061/%28ASCE%2

9ST.1943-541X.0001514 

 

Measuring 

resilience 

around food and 

nutrition 

FSIN issued guidance on measuring 

resilience, particularly around food and 

nutrition, in A Common Analytical Model for 

Resilience Measurement, that includes 

models as well as a helpful analysis of 

taking a characteristics versus a capacity 

approach to resilience (FSIN 2014) 

https://www.fsinplatform.

org/sites/default/files/par

agraphs/documents/FSIN_

TechnicalSeries_2.pdf  

 

 

Measuring 

climate and 

environments 

The Global Environment Facility (GEF) 

maintains several tools for measuring 

climate adaptation, climate mitigation, 

biodiversity, forestry, land degradation, and 

other key climate-related markers 

https://www.thegef.org/d

ocuments/tracking-tools-

results-frameworks  

The Green Climate Fund has several policies 

and frameworks for monitoring and 

evaluating climate programming 

https://www.greenclimate

.fund/about/policies/resul

ts-monitoring-evaluation  

 

Participatory 

approaches 

CARE’s rticipatory Monitoring, Evaluation, 

Reflection and Learning (PMERL) Manual is 

designed for participatory evaluation of 

adaptive capacity in community-based 

adaptation projects 

https://careclimatechange

.org/pmerl/  

 

 

  

https://ascelibrary.org/doi/full/10.1061/%28ASCE%29ST.1943-541X.0001514
https://ascelibrary.org/doi/full/10.1061/%28ASCE%29ST.1943-541X.0001514
https://ascelibrary.org/doi/full/10.1061/%28ASCE%29ST.1943-541X.0001514
https://www.fsinplatform.org/sites/default/files/paragraphs/documents/FSIN_TechnicalSeries_2.pdf
https://www.fsinplatform.org/sites/default/files/paragraphs/documents/FSIN_TechnicalSeries_2.pdf
https://www.fsinplatform.org/sites/default/files/paragraphs/documents/FSIN_TechnicalSeries_2.pdf
https://www.fsinplatform.org/sites/default/files/paragraphs/documents/FSIN_TechnicalSeries_2.pdf
https://www.thegef.org/documents/tracking-tools-results-frameworks
https://www.thegef.org/documents/tracking-tools-results-frameworks
https://www.thegef.org/documents/tracking-tools-results-frameworks
https://www.greenclimate.fund/about/policies/results-monitoring-evaluation
https://www.greenclimate.fund/about/policies/results-monitoring-evaluation
https://www.greenclimate.fund/about/policies/results-monitoring-evaluation
https://careclimatechange.org/pmerl/
https://careclimatechange.org/pmerl/
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Adaptation and Resilience Assessment Models and Indices 
 GOAL MODEL/INDEX LINK 

 

Measuring 

women’s 

empowerment  

The W+ Standard measures economic 

development or environmental projects’ 

impact on women’s empowerment across 

six domains: time, income and assets, 

health, leadership, education and 

knowledge, and food security 

https://www.wplus.org/ 

The Women’s Empowerment in Agriculture 

Index (WEAI) can also be used to study 

aspects of gender, climate, and agriculture 

(Lau et al. 2021). It has been applied to 

study migration and agriculture in 

Bangladesh (de Brauw, Kramer, and 

Murphy 2021). 

https://view.ceros.com/ifp

ri/which-weai/p/1  

 

See also recent research from Nepal on 

how the WEAI can be improved to include 

context-specific understandings of 

empowerment (O’Hara and Clement 2018).  

For an additional example of the WEAI in 

practice in Bangladesh see (De Pinto et al. 

2020) 

https://www.sciencedirect

.com/science/article/pii/S0

305750X18300408  

 

 

https://doi.org/10.1007/s1

0584-020-02925-w  

 

Using an index 

approach to 

proxy adaptive 

capacity 

The Human Development Index has been 

used as a proxy for adaptive capacity 

(O’Neill et al. 2020) and forwards a view of 

development that looks beyond economic 

growth 

https://hdr.undp.org/data

-center/human-

development-

index#/indicies/HDI 

 

 

Adaptation and Resilience Indicator Themes 
In addition to the indicator themes described below, the effect of adaptation and resilience 

efforts may also become visible through changes in assessed vulnerabilities and strengths. 

Access to Resources 
Indicator Theme Source 

Access to and use of agricultural training 

and technical support 

Perez et al. 2015 

Access to and use of credit Perez et al. 2015 

Access to and use of land, water, and forest 

resources 

Chauhan 2021, citing GEF 2018; Perez et al. 

2015 

Access to and use of price information 

services on a regular basis 

FAO 2017, adapted from FAO, IFAD, World 

Bank 2016; Nelson and Huyer 2015 

https://www.wplus.org/
https://view.ceros.com/ifpri/which-weai/p/1
https://view.ceros.com/ifpri/which-weai/p/1
https://www.sciencedirect.com/science/article/pii/S0305750X18300408
https://www.sciencedirect.com/science/article/pii/S0305750X18300408
https://www.sciencedirect.com/science/article/pii/S0305750X18300408
https://doi.org/10.1007/s10584-020-02925-w
https://doi.org/10.1007/s10584-020-02925-w
https://hdr.undp.org/data-center/human-development-index#/indicies/HDI
https://hdr.undp.org/data-center/human-development-index#/indicies/HDI
https://hdr.undp.org/data-center/human-development-index#/indicies/HDI
https://hdr.undp.org/data-center/human-development-index#/indicies/HDI
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Indicator Theme Source 

Access to and use of services dealing with 

climate adaptation, including credit 

services* 

FAO 2017, adapted from FAO, IFAD, World 

Bank 2016 

Access to and use of technology and inputs Perez et al. 2015 

Access to and use of weather and climate 

information services/early warning systems 

on a regular basis 

Dupar and Velasco 2021, citing UNDP 2020; 

FAO 2017, adapted from FAO, IFAD, World 

Bank 2016; Nelson and Huyer 2015 

Community access to external resources 

and knowledge 

Perez et al. 2015 

Dependence on diverse natural resources Perez et al. 2015 

Different economic opportunities Perez et al. 2015 

Equal access to resources for individuals Perez et al. 2015 

Equitable distribution of wealth and assets Perez et al. 2015 

Food security Perez et al. 2015 

Land ownership in their name (e.g., land 

titles and tenure security) 

Chauhan 2021, citing GEF 2018 

Levels of technology Perez et al. 2015 

Off-farm economic opportunities (e.g., 

migration, remittances) 

Perez et al. 2015 

Schools Perez et al. 2015 

Soil quality Perez et al. 2015 

Strength of natural resources Perez et al. 2015 

Wealth Perez et al. 2015 

*Originally written as an indicator for climate smart agriculture and adapted to be more 

generalizable 

 

Adaptive and Innovative Practices: Use and Scale 
Indicator Theme Source 

Adaptive infrastructure, e.g. electric fence 

to reduce human wildlife conflict* 

WWF 2017 

Availability of gender-responsive 

technologies applicable for local climate 

adaptation, both broadly and developed by 

research activities* 

FAO 2017, adapted from FAO, IFAD, World 

Bank 2016; Nelson and Huyer 2015 

Capacity of community groups, e.g. 

capacity of natural resource management 

groups for biodiversity conservation* 

WWF 2017 
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Indicator Theme Source 

Capacity of health system, such as 

frequency of updates to adaptation 

assessments, alignment with NAPs and 

NDCs, training of health staff on climate, 

learning/knowledge management 

strategies, integration with other sectors 

Ebi 2018 

Carbon intensity of the energy 

system/zero-carbon emission electricity 

Romanello et al. 2022 

Clean household energy Romanello et al. 2022 

Climate-adaptive enterprises supported 

with technical assistance* 

Nelson and Kuriakose 2017 

Coal phase-out Romanello et al. 2022 

Community mobilization, e.g. through 

Community Learning and Action Centers 

(CLAC)* 

WWF 2017 

Diet Romanello et al. 2022 

Employment in low-carbon and high-

carbon industries 

Romanello et al. 2022 

Establishment of community bodies for 

natural resource management, e.g., 

community based anti-poaching units* 

WWF 2017 

Equal employment opportunity policy and 

practices for staff and contractors (core 

labor standards, equal pay for work of 

equal value, occupational health and 

safety, and separate sanitation facilities) 

Nelson and Kuriakose 2017 

Flexibility in adaptive practices Cohen 2016 

Implementation of natural resource 

management plans, e.g., sub-watershed 

management plans* 

WWF 2017 

Integration of climate resilience into 

existing programs (extent and efficacy) 

Ebi 2018 

Participation in associations or groups as a 

result of the project, e.g. market 

cooperative, producer association, or  

natural resource management * 

FAO 2017, adapted from FAO, IFAD, World 

Bank 2016; Nelson and Huyer 2015; WWF 

2017 

Participation (providing labor) in the 

implementation of a climate-adaptive 

practice* 

García et al. 2019 
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Indicator Theme Source 

Participation in organized workshops and 

training opportunities within the program 

or project, e.g. climate-smart agriculture-

related Farmer Field Schools, farmer-to 

farmer extension services, trainings on 

land-rights issues such as land titles and 

land security 

Chauhan 2021, citing GEF 2018; Ebi 2018; 

FAO 2017, adapted from FAO, IFAD, World 

Bank 2016 

Participation in the decision to start using a 

climate-adaptive practice* 

García et al. 2019 

Participation in the decision to stop using a 

climate-adaptive practice* 

García et al. 2019 

Procedures for responding to complaints 

are publicly available and accessible to 

women; standards for responding to 

complaints are implemented and 

monitored 

Nelson and Kuriakose 2017 

Research, monitoring and/or conservation 

of focal species (number of plant and 

animal species) 

WWF 2017 

Strengthened governance of climate 

adaptive groups, e.g. natural resource 

management groups* 

WWF 2017 

Urban green space Romanello et al. 2022 

Use of clean energy cooking facilities Nelson and Kuriakose 2017 

Use of climate adaptive practices or 

technologies following participation in 

training and adoption of that approach as a 

consequence* 

Dupar and Velasco 2021; Nelson and 

Kuriakose 2017 

Use of climate-adaptive practices or 

technology* 

Nelson and Kuriakose 2017; Romanello et 

al. 2022 

Use of low emission or ‘clean’ public 

transport 

Dupar and Velasco 2021, citing UNDP 2020 

*Originally written as sector-specific indicator and adapted to be more generalizable 
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Benefit from Adaptive Practices, Technologies, and Programs 
Indicator Theme Source 

Ability to articulate change in resilience due 

to the project 

Dupar and Velasco 2021 

Access to and use of climate-adaptive 

technology or practices, e.g. renewable 

energy sources* or air conditioning 

Nelson and Kuriakose 2017; Romanello et 

al. 2022 

Adaptive capacity Ebi 2018 

Benefit from economic activities (skills 

training, green enterprises, on- and off-

farm activities) due to program 

interventions* 

WWF 2017 

Benefit from participation in program or 

project activities, including poor 

households that receive benefits 

Chauhan 2021, citing GEF 2018 

Benefit from receiving/accessing financial 

investments due to program interventions 

Chauhan 2021, citing GEF 2018 

Benefit from receiving/accessing tools and 

resources due to program interventions 

Chauhan 2021, citing GEF 2018 

Change in crop yield per hectare and year 

due to program interventions* 

Dupar and Velasco 2021, citing UNDP 2020; 

FAO 2017, adapted from FAO, IFAD, World 

Bank 2016; Nelson and Huyer 2015 

Change in emissions Romanello et al. 2022 

Change in property (e.g. land, livestock, 

trees) owned and controlled by users of 

climate adaptive technology or practice 

FAO 2017, adapted from FAO, IFAD, World 

Bank 2016 

Change in the labor or time burden due to 

program interventions (perceived and 

measured, e.g. time spent on unpaid 

domestic and care work, collection of 

biomass/fuel, collection of water, etc.)* 

Dupar and Velasco 2021, citing UNDP 2020; 

FAO 2017, adapted from FAO, IFAD, World 

Bank 2016; García et al. 2019; Nelson and 

Kuriakose 2017 

Compensation received compared with the 

value of assets lost due to the project* 

Nelson and Kuriakose 2017 

Decision-making power, including 1) 

participation in the decision over how to 

use the income earned or benefits from 

the climate adaptive practice or technology 

and 2) perceived decision-making power in 

the household compared to before 

adopting the climate adaptive technology 

or practice* 

Chauhan 2021, citing GEF 2018; García et 

al. 2019; Nelson and Kuriakose 2017 
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Indicator Theme Source 

Effectiveness of climate adaptive practice 

or technology (perceived and measured, 

including usefulness, assistance with 

adaptation to climate variability, benefits 

that accrue from its adoption, etc.) 

Chauhan 2021, citing GEF 2018;  Ebi 2018; 

FAO 2017, adapted from FAO, IFAD, World 

Bank 2016; García et al. 2019 

Employment in climate-adaptive 

businesses supported by the project* 

Nelson and Kuriakose 2017 

Expenditure on purchasing fuel for 

household energy needs 

Nelson and Kuriakose 2017 

Food security, intake, and/or dietary 

diversity 

Dupar and Velasco 2021 

Health co-benefits of mitigation and 

adaptation actions 

Romanello et al. 2022 

Income received from operating a climate-

adaptive enterprise, as a climate-adaptive 

service provider or technician, or by 

implementing a climate-adaptive practice 

or technology* 

Dupar and Velasco 2021; Nelson and 

Kuriakose 2017 

Livelihood diversification, indexed using 

the income proportion from each income 

source 

Ganguli 2021; Andersen, Verner, and 

Wiebelt 2017 

Perceived benefit (e.g. in terms of 

livelihood, income, food security, food 

access, nutrition, wellbeing, social status, 

empowerment etc.) due to the climate 

adaptive practice or technology* 

FAO 2017, adapted from FAO, IFAD, World 

Bank 2016; García et al. 2019; Nelson and 

Huyer 2015 

Perceived change in access and control 

over income compared to before adopting 

the climate adaptive technology or 

practice* 

Nelson and Kuriakose 2017 

Perceived change in access to climate 

adaptive services, e.g., renewable energy 

services* 

Nelson and Kuriakose 2017 

Perceived change in access to time-saving 

climate-adaptive or practices technologies* 

Nelson and Kuriakose 2017 

Production and consumption based 

attribution of CO2 and PM2.5 emissions 

Romanello et al. 2022 

Satisfaction with climate-adaptive services, 

practices, or technologies, e.g., fuel-

efficient stoves or clean public transport* 

Dupar and Velasco 2021, citing UNDP 2020; 

Nelson and Kuriakose 2017 
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Indicator Theme Source 

Satisfaction with compensation, 

transitional support, special assistance, 

and resettlement, or other support and 

services* 

Nelson and Kuriakose 2017 

Sustainable and healthy transport Romanello et al. 2022 

*Originally written as sector-specific indicator and adapted to be more generalizable 

 

Community 
Indicator Theme Source 

Cooperation and coordination within 

communities based on trust, norms, and 

networks 

Perez et al. 2015 

Existence of mechanisms for collaboration 

across sectors (MOUs) 

Ebi 2018 

Extent of coordination across sectors, 

measured with social network analysis 

Ebi 2018 

Strength of community organizations Perez et al. 2015 

Strength of organizations outside the 

community 

Perez et al. 2015 

 

Financing, Subsidies, and Incentives 
Indicator Theme Source 

Access to/receipt of financing for climate-

adaptive enterprises* 

Nelson and Kuriakose 2017 

Access to/receipt of financing for climate-

adaptive technologies* 

Nelson and Kuriakose 2017 

Access to/receipt of subsidies for climate-

adaptive technologies* 

Nelson and Kuriakose 2017 

Clean energy investment Romanello et al. 2022 

Funds divested from fossil fuels Romanello et al. 2022 

Health adaptation-related funding Romanello et al. 2022 

Incentives designed to recruit women, 

increase their capacity, and provide career 

development in climate-adaptive sector 

agencies and service providers* 

Nelson and Kuriakose 2017 
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Indicator Theme Source 

Incentives used to encourage women’s 

entry into the climate-adaptive markets 

market (e.g. finance packages, tax benefits 

and rebates, pilot schemes, partnerships 

with financial institutions, the private 

sector or women’s associations)* 

Nelson and Kuriakose 2017 

Net values of fossil fuel subsidies and 

carbon prices 

Romanello et al. 2022 

*Originally written as an indicator for renewable energy and adapted to be more 

generalizable 

 

Governance 
Indicator Theme Source 

Biodiversity policy support (strategy, 

protocol, plan) 

WWF 2017 

Compatibility of fossil fuel company 

strategies with the Paris Agreement 

Romanello et al. 2022 

City-level climate risk assessment Romanello et al. 2022 

Communities’ shared rights and 

responsibility for natural resource 

management 

Perez et al. 2015 

Detection, preparedness, and response to 

health emergencies 

Romanello et al. 2022 

Extent of governmental commitments to 

adaptation in plans and budgets 

Ebi 2018 

Government engagement in health and 

climate change 

Romanello et al. 2022 

Government-recognized community 

control over natural resources 

Perez et al. 2015 

Local governments capable of planning for, 

preventing, and responding to risks 

Perez et al. 2015 

Ministry of Women’s Affairs (and/or other 

relevant ministries) participated in design 

and implementation of project 

Nelson and Kuriakose 2017 

National policies promote durable natural 

resource management 

Perez et al. 2015 

National assessments of climate change 

impacts for health and national adaptation 

plans for health 

Romanello et al. 2022 
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Knowledge 
Indicator Theme Source 

Awareness of the climate-adaptive practice 

(among non-users of the practice)* 

García et al. 2019 

Climate information for health Romanello et al. 2022 

Combing local and scientific knowledge Perez et al. 2015 

Education, skills, knowledge levels Perez et al. 2015 

Extent of systematic assessment and 

management of climate-related health 

risks 

Ebi 2018 

Desire for more information about the 

climate-adaptive practice (among current 

users and non-users of the practice)* 

García et al. 2019 

Indigenous local ecological knowledge used 

in management of resources 

Perez et al. 2015 

Knowledge of how to implement the 

climate-adaptive practice (among current 

users and non-users of the practice)* 

García et al. 2019 

Knowledge of laws relating to areas of 

intervention 

Chauhan 2021, citing GEF 2018 

Perceived ability to learn Cohen 2016; Perez et al. 2015 

Previous experience with implementing the 

climate-adaptive practice (previous users) 

García et al. 2019 

Public knowledge and actions around 

climate and health 

Ebi 2018 

*Originally written as an indicator for climate smart agriculture and adapted to be more 

generalizable 

 

Participation and Voice 
Indicator Theme Source 

Engagement in leadership positions 1) with 

regard to land, water, forest, and other 

biological resources (e.g., entrepreneur, 

manager, lead farmer, etc.), 2) in the 

community, and/or 3) relating to the areas 

of the intervention or in the project context 

Chauhan 2021, citing GEF 2018; Dupar and 

Velasco 2021, citing UNDP 2020; FAO 2017, 

adapted from FAO, IFAD, World Bank 2016 

Individual engagement in health and 

climate change 

Romanello et al. 2022 

Media coverage of health and climate 

change 

Romanello et al. 2022 
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Indicator Theme Source 

Participation in community decision-

making 

Dupar and Velasco 2021, citing UNDP 2020; 

FAO 2017, adapted from FAO, IFAD, World 

Bank 2016; Perez et al. 2015 

Participation in decision-making relating to 

project activities, climate adaptation user 

groups, local bodies, or in the project 

context 

Dupar and Velasco 2021, citing UNDP 2020; 

Chauhan 2021, citing GEF 2018; Nelson and 

Kuriakose 2017 

Participation in planning and consultation 

meetings, workshops, and committee 

meetings, either for the project specifically 

or more broadly 

Chauhan 2021, citing GEF 2018; Nelson and 

Kuriakose 2017 

Participation in the selection process for a 

climate-smart practice or technology 

FAO 2017, adapted from FAO, IFAD, World 

Bank 2016 

Perceived agency Cohen 2016 

Scientific engagement in health and climate 

change 

Romanello et al. 2022 

Corporate sector engagement in health 

and climate change 

Romanello et al. 2022 

 

 

Program Design 
Indicator Theme Source 

Extent of incorporation of 

climate/socioeconomic models and 

projections into the program design, 

implementation, and evaluation 

Ebi 2018 

Extent of incorporation of learning and 

capacity building into program 

management 

Ebi 2018 

Project budget includes allocations related 

to gender mainstreaming, including hiring 

of gender experts, conducting gender 

analysis, and collecting sex-disaggregated 

data 

Nelson and Kuriakose 2017 
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Expanded Impact 
Indicator Source 

Starting/expanding other enterprises due 

to adoption of climate-adaptive 

technology* 

Nelson and Kuriakose 2017 

Indirectly employment by business 

accessing improved climate-adaptive 

technology* 

Nelson and Kuriakose 2017 

*Originally written as an indicator for renewable energy and adapted to be more 

generalizable 

 

 

Learn More: Measuring Adaptation and Resilience 
 THEME LEARNING RESOURCE LINK 

 

Measuring 

adaptation 

Phan et al. used an adaptative capacity 

scale to study the adaptive capacity of rural 

women in Vietnam, using a structured 

questionnaire to assess adaptive capacity 

around human, social, financial, physical, 

and natural capital (Phan, Jou, and Lin 2019) 

 

https://www.mdpi.com/20

71-1050/11/5/1257  

For more on how “effectiveness” can be 

framed, understood, and measured in 

climate adaptation programs, see 

Interrogating ‘effectiveness’ in climate 

change adaptation: 11 guiding principles for 

adaptation research and practice (C. Singh 

et al. 2021) 

https://doi.org/10.1080/17

565529.2021.1964937 

 

Measuring 

empowerment 

For a critique of approaches to measuring 

women’s empowerment, see Hitting the 

target and missing the point? On the risks 

of measuring women’s empowerment in 

agricultural development (Tavenner and 

Crane 2022) 

https://doi.org/10.1007/s1

0460-021-10290-2 

 

Measuring 

equity in 

conservation 

IIED examined strategies for evaluating 

equity in protected area conservation 

(universal equity scorecard, site-specific 

equity scorecard, in-depth social 

assessment and a site-specific equity score 

card, or in-depth governance assessment 

and a site-specific equity scorecard) in their 

issue paper Understanding and Assessing 

Equity in Protected Area Conservation 

(Franks, Booker, and Roe 2018) 

https://pubs.iied.org/1467

1iied 

https://www.mdpi.com/2071-1050/11/5/1257
https://www.mdpi.com/2071-1050/11/5/1257
https://doi.org/10.1080/17565529.2021.1964937
https://doi.org/10.1080/17565529.2021.1964937
https://doi.org/10.1007/s10460-021-10290-2
https://doi.org/10.1007/s10460-021-10290-2
https://pubs.iied.org/14671iied
https://pubs.iied.org/14671iied
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 THEME LEARNING RESOURCE LINK 

 

Examples of 

metrics used in 

agriculture 

programs  

For an example of metrics used in a climate 

and health program (agroforestry and clean 

cookstoves in Honduras), see Women-led 

agroforestry and clean cookstoves in 

Honduras: Field evaluation of farmer-led 

gender-transformative strategies for low 

emissions agriculture (Hottle 2015) 

https://hdl.handle.net/105

68/69448  

 

Full the full indicator set from the Perez et 

al. (2015) study from the CGIAR Research 

Program on Climate Change, Agriculture, 

and Food Security (CCAFS), including 

household, village, and organizational 

surveys, see their data repository 

https://ccafs.cgiar.org/res

ources/tools/ccafs-

baseline-survey-data-and-

materials#baseline_indica

tor 

 

 

 

Measuring Challenge and Failure 
Several gendered indicators have been identified as warning signs that climate resilience 

programming is increasing inequity or actively causing harm (Chauhan 2021). These trends 

are critical to monitor because shifts to alternative crop species can increase the labor 

burden for women and reduce their available time for other tasks, or new crop species 

may be co-opted and dominated by men such that women farmers are economically 

displaced or disadvantaged (Chauhan 2021). High livelihood diversity, which is commonly 

correlated with adaptive capacity, may put a greater labor burden on women, which 

highlights that factors that may promote adaptive capacity do not inherently translate to 

improved well-being (Cohen et al. 2016).  

Warning indicators are often a matter of interpretation. For example, a study in India found 

that island households used more coping strategies (4-6 strategies) than households in 

other geographic contexts (1-3 strategies) (Mondal et al. 2022). But the use of more 

strategies does not necessarily equate to better coping, and coping strategies that can be 

effective for short-term household survival can have harmful long-term effects or pose 

additional risks. Therefore, it’s useful to integrate both qualitative and quantitative 

measures for warning indicators, and to assess them over short, medium, and long terms.  

 

  

https://hdl.handle.net/10568/69448
https://hdl.handle.net/10568/69448
https://ccafs.cgiar.org/resources/tools/ccafs-baseline-survey-data-and-materials#baseline_indicator
https://ccafs.cgiar.org/resources/tools/ccafs-baseline-survey-data-and-materials#baseline_indicator
https://ccafs.cgiar.org/resources/tools/ccafs-baseline-survey-data-and-materials#baseline_indicator
https://ccafs.cgiar.org/resources/tools/ccafs-baseline-survey-data-and-materials#baseline_indicator
https://ccafs.cgiar.org/resources/tools/ccafs-baseline-survey-data-and-materials#baseline_indicator
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Short-term: Monitor ongoing project activities 
Warning indicators can be integrated within existing indicators using a gender monitoring 

matrix (Chauhan 2021): 

Table 21. Gender monitoring matrix Source: Chauhan 2021 

ACTIVITY 
WHAT TO 

LOOK FOR 

MEANS OF 

CHECKING 

WARNING 

SIGNS 

HOW TO 

CHECK 
WHEN 

ACTIONS 

TO 

ADDRESS 

WARNING 

SIGNS 

WHO 

SHOULD 

TAKE 

ACTION 

Community-

based 

planning 

Number of 

women 

participating 

CBA 

meeting 

records 

Less than 

20% of 

participants 

are women 

The 

person 

who 

finalizes 

the plan 

document 

should 

report the 

warning 

sign 

Every 

quarter 

Project 

funds 

based on 

such CBAs 

should not 

be 

released 

Finance 

person 

Number of 

exercises 

conducted 

with 

women’s 

groups 

CBA 

document 

No exercise 

conducted 

separately 

with 

women’s 

group 

 

Results not 

separately 

documented 

and analyzed 

Number of 

gender 

analysis 

exercises 

conducted 

CBA 

document 

No gender 

analysis 

conducted 

Source: Chauhan 2021 

Source Disclaimer: This is an adaptation of an original work by ARROW and UN Women. Views and opinions 

expressed in the adaptation are the sole responsibility of the author or authors of the adaptation and are 

not endorsed by ARROW and UN Women. 

 

Note that this framework includes a full plan for recognizing inequities, frequency of 

assessment, and a clear plan for what kind of action should be taken, along with assigned 

responsibility for that action. This helps ensure that early warning signs do not fall through 

the cracks.  

Medium-term: Triangulate data and use mixed-methods approaches  
Warning indicators can also raise areas of program inefficacy. For example, in a recent 

study in Vietnam, rural women reported that their husbands would use their names to get 

lower-interest loans, raising important questions about the efficacy of these financial 

metrics as effective measures of women’s resources and the prospective debt burden 

climate change-induced hazards could cause (Phan, Jou, and Lin 2019). Using mixed-
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methods approaches to gain additional insights into program monitoring indicators can 

reveal potentially problematic trends that might not otherwise emerge until long-term 

program evaluation milestones.  

 

Long-term: Monitor changes in key risk indicators or high-cost 
coping strategies  
Changes in key risk indicators or potentially high-cost coping strategies can be assessed in 

the longer-term during programmatic baseline, midline, and endline assessments.  

Indicator theme Source 

Time and labor burden on women Chauhan 2021 

Domestic violence and gender-based 

violence rates 

Chauhan 2021 

Economic displacement Chauhan 2021 

Well-being Cohen et al. 2016 

Amount of food consumed per meal Mondal et al. 2022 

Number of meals per day Mondal et al. 2022 

Going to sleep without eating Mondal et al. 2022 

Purchasing less expensive or less desirable 

food 

Mondal et al. 2022 

Food purchasing behavior (e.g., less food 

purchased from markets)  

Mondal et al. 2022 

Purchase of food on credit Mondal et al. 2022 

Borrowing of money (from lenders, NGOs, 

relatives, or friends) 

Mondal et al. 2022 

Reliance on casual labor Mondal et al. 2022 

Selling labor in advance Mondal et al. 2022 

Spending deposit money Mondal et al. 2022 

Migration Mondal et al. 2022 

Sale of assets such as livestock, lands, 

jewelry, etc. 

Mondal et al. 2022 
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Additional Resources for Monitoring and Evaluation  
Learn More: Spotlight on Measuring Gender, Climate, and Agriculture 
 THEME LEARNING RESOURCE LINK 

 

 
 

Measuring 

gender, 

agriculture, and 

climate  

A gender-responsive approach to climate-

smart agriculture: Evidence and guidance 

for practitioners includes a sample of 

gender-integrated climate-smart agriculture 

indicators (Nelson and Huyer 2016) 

https://hdl.handle.net/105

68/73049  

The FAO’s Climate-Smart Agriculture 

Sourcebook offers guidance on quantitative 

and qualitative indicators around gender 

and climate-smart agriculture 

https://www.fao.org/clima

te-smart-agriculture-

sourcebook/enabling-

frameworks/module-c6-

gender/chapter-c6-5/en/  
The FAO’s Training Guide: Gender and 

Climate Change Research in Agriculture and 

Food Security for Development offers 

additional guidance for evaluating climate 

and agriculture 

https://www.fao.org/3/md

280e/md280e00.htm 

For more on how to develop contextualized, 

equitable indicators around gender and 

sustainable agricultural intensification 

practices, see Realizing Inclusive SAI: 

contextualizing indicators to better evaluate 

gender and intergenerational inequity in 

SAI processes and outcomes – cases from 

Southern and Western Africa (Zulu et al. 

2021).  

https://doi.org/10.1080/14

735903.2020.1737356  

Reflection on the Use of Mobile Phones for 

Monitoring Gender Indicators Related to 

Climate-smart Agriculture Practices 

discusses challenges, consideration, and 

indicators used in a mobile phone pilot to 

assess gendered differences in use and 

perception of CSA practices (tested in 

Colombia) (García et al. 2019) 

https://cgspace.cgiar.org/

bitstream/handle/10568/1

06120/REFLECTION_ON_T

HE_USE_OF_MOBILE_PHO

NES_FOR_MONITORING_G

ENDER_INDICATORS_RELA

TED_TO_CSA_PRACTICES-

hd_comp.pdf?sequence=2

&isAllowed=y 

Diagnosing Climate Adaptation Constraints 

in Rural Subsistence Farming Systems in 

Cameroon: Gender and Institutional 

Perspectives includes an example of a 

survey tool used in rural Cameroon for 

evaluating gender, agriculture, and climate 

change (Nchu, Kimengsi, and Kapp 2019) 

https://www.mdpi.com/20

71-1050/11/14/3767 

 

Participatory 

climate, gender, 

and agriculture 

research 

CGIAR’s Gender and Inclusion Toolbox: 

Participatory Research in Climate Change 

and Agriculture offers guidance for 

participatory approaches in agriculture  

https://ccafs.cgiar.org/res

ources/publications/gend

er-and-inclusion-toolbox-

participatory-research-

climate-change-and 

https://hdl.handle.net/10568/73049
https://hdl.handle.net/10568/73049
https://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c6-gender/chapter-c6-5/en/
https://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c6-gender/chapter-c6-5/en/
https://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c6-gender/chapter-c6-5/en/
https://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c6-gender/chapter-c6-5/en/
https://www.fao.org/climate-smart-agriculture-sourcebook/enabling-frameworks/module-c6-gender/chapter-c6-5/en/
https://www.fao.org/3/md280e/md280e00.htm
https://www.fao.org/3/md280e/md280e00.htm
https://doi.org/10.1080/14735903.2020.1737356
https://doi.org/10.1080/14735903.2020.1737356
https://cgspace.cgiar.org/bitstream/handle/10568/106120/REFLECTION_ON_THE_USE_OF_MOBILE_PHONES_FOR_MONITORING_GENDER_INDICATORS_RELATED_TO_CSA_PRACTICES-hd_comp.pdf?sequence=2&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/106120/REFLECTION_ON_THE_USE_OF_MOBILE_PHONES_FOR_MONITORING_GENDER_INDICATORS_RELATED_TO_CSA_PRACTICES-hd_comp.pdf?sequence=2&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/106120/REFLECTION_ON_THE_USE_OF_MOBILE_PHONES_FOR_MONITORING_GENDER_INDICATORS_RELATED_TO_CSA_PRACTICES-hd_comp.pdf?sequence=2&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/106120/REFLECTION_ON_THE_USE_OF_MOBILE_PHONES_FOR_MONITORING_GENDER_INDICATORS_RELATED_TO_CSA_PRACTICES-hd_comp.pdf?sequence=2&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/106120/REFLECTION_ON_THE_USE_OF_MOBILE_PHONES_FOR_MONITORING_GENDER_INDICATORS_RELATED_TO_CSA_PRACTICES-hd_comp.pdf?sequence=2&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/106120/REFLECTION_ON_THE_USE_OF_MOBILE_PHONES_FOR_MONITORING_GENDER_INDICATORS_RELATED_TO_CSA_PRACTICES-hd_comp.pdf?sequence=2&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/106120/REFLECTION_ON_THE_USE_OF_MOBILE_PHONES_FOR_MONITORING_GENDER_INDICATORS_RELATED_TO_CSA_PRACTICES-hd_comp.pdf?sequence=2&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/106120/REFLECTION_ON_THE_USE_OF_MOBILE_PHONES_FOR_MONITORING_GENDER_INDICATORS_RELATED_TO_CSA_PRACTICES-hd_comp.pdf?sequence=2&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/106120/REFLECTION_ON_THE_USE_OF_MOBILE_PHONES_FOR_MONITORING_GENDER_INDICATORS_RELATED_TO_CSA_PRACTICES-hd_comp.pdf?sequence=2&isAllowed=y
https://www.mdpi.com/2071-1050/11/14/3767
https://www.mdpi.com/2071-1050/11/14/3767
https://ccafs.cgiar.org/resources/publications/gender-and-inclusion-toolbox-participatory-research-climate-change-and
https://ccafs.cgiar.org/resources/publications/gender-and-inclusion-toolbox-participatory-research-climate-change-and
https://ccafs.cgiar.org/resources/publications/gender-and-inclusion-toolbox-participatory-research-climate-change-and
https://ccafs.cgiar.org/resources/publications/gender-and-inclusion-toolbox-participatory-research-climate-change-and
https://ccafs.cgiar.org/resources/publications/gender-and-inclusion-toolbox-participatory-research-climate-change-and
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 THEME LEARNING RESOURCE LINK 

 

Toolkits and 

databases for 

climate, gender, 

and agriculture 

MEL 

CGIAR maintains a database of tools, 

methods, and manuals for evaluating and 

investigating gender in food and 

agricultural systems (such as indices for 

women’s empowerment in agriculture and 

livestock, time tracking tools, community 

mobilization measures, tools for measuring 

gender equity in new crop development, 

mapping tools, etc.).  

https://gender.cgiar.org/t

ools-methods-manuals 

The CGIAR Monitoring, Evaluation and 

Learning Support Pack is an interactive tool 

that recommends documents based on the 

user’s role and needs. 

 

https://melsp.cgiar.org/ 

 

Policy indicators 

for gender and 

agriculture 

CGIAR issued guidance on developing 

gender-integrated climate change and 

agricultural policy indicators, see From sub-

IDOs to Impact: A Guide to Developing 

Gender-related Policy Indicators in CCAFS 

(Tavenner et al. 2020) 

https://cgspace.cgiar.org/

bitstream/handle/10568/1

10832/Tavenner_report.p

df?sequence=1&isAllowed

=y 

 

 

National level 

indicators for 

gender, climate, 

and agriculture 

CGIAR focuses on national level indicators 

around climate, gender, and health in the 

report National level indicators for gender, 

poverty, food security, nutrition and health 

in Climate-Smart Agriculture (CSA) activities 

https://cgspace.cgiar.org/

bitstream/handle/10568/8

0722/WP%20195.pdf 

 

Learn More: Additional Evaluation Tools and Databases 
 THEME LEARNING RESOURCE LINK 

 

Databases of 

evaluation tools 

MEASURE Evaluation maintains a database 

of evaluation tools 

 

https://www.measureeval

uation.org/resources/tool

s/tools-by-title.html 

 

Evaluating 

gender 

MEASURE Evaluation’s Guidelines for 

Integrating Gender into an M&E Framework 

and System Assessment 

https://www.measureeval

uation.org/resources/publ

ications/tr-16-128-en.html 

CARE’s Monitoring Evaluation & Learning 

Framework for Social Analysis & Action 

(SAA), one of their participatory gender 

transformation approaches 

https://www.care.org/wp-

content/uploads/2020/08/

saa_mel_framework.2jan.

pdf  

 

Monitoring 

population, 

health, and 

environment 

programs 

MEASURE Evaluation’s Guide for Monitoring 

and Evaluating Population-Health 

Environment Programs 

https://www.measureeval

uation.org/resources/publ

ications/ms-18-131.html 

  

https://gender.cgiar.org/tools-methods-manuals
https://gender.cgiar.org/tools-methods-manuals
https://melsp.cgiar.org/
https://cgspace.cgiar.org/bitstream/handle/10568/110832/Tavenner_report.pdf?sequence=1&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/110832/Tavenner_report.pdf?sequence=1&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/110832/Tavenner_report.pdf?sequence=1&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/110832/Tavenner_report.pdf?sequence=1&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/110832/Tavenner_report.pdf?sequence=1&isAllowed=y
https://cgspace.cgiar.org/bitstream/handle/10568/80722/WP%20195.pdf
https://cgspace.cgiar.org/bitstream/handle/10568/80722/WP%20195.pdf
https://cgspace.cgiar.org/bitstream/handle/10568/80722/WP%20195.pdf
https://www.measureevaluation.org/resources/tools/tools-by-title.html
https://www.measureevaluation.org/resources/tools/tools-by-title.html
https://www.measureevaluation.org/resources/tools/tools-by-title.html
https://www.measureevaluation.org/resources/publications/tr-16-128-en.html
https://www.measureevaluation.org/resources/publications/tr-16-128-en.html
https://www.measureevaluation.org/resources/publications/tr-16-128-en.html
https://www.care.org/wp-content/uploads/2020/08/saa_mel_framework.2jan.pdf
https://www.care.org/wp-content/uploads/2020/08/saa_mel_framework.2jan.pdf
https://www.care.org/wp-content/uploads/2020/08/saa_mel_framework.2jan.pdf
https://www.care.org/wp-content/uploads/2020/08/saa_mel_framework.2jan.pdf
https://www.measureevaluation.org/resources/publications/ms-18-131.html
https://www.measureevaluation.org/resources/publications/ms-18-131.html
https://www.measureevaluation.org/resources/publications/ms-18-131.html
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Chapter 5: Moving Forward towards a Healthy, 
Equitable, and Climate Resilient Future 
 

Call to Action 
Climate change is an urgent and serious threat – and we already have many of the tools we 

need to mitigate harm and adapt to changing environments.  

"Addressing the social and gender dimensions of climate change poses many challenges 

that are not insurmountable. It requires gender mainstreaming in climate change response 

activities, sustainable and equitable development, a clear focus on adaptation and 

mitigation, a strong commitment of resources, and empowerment of individuals to build 

their own resilience." – (World Health Organization 2014) 

Here are four ways we can take action around climate, gender, and health:  

1. Keep building a collective path forward.  
Building community-led, collective, collaborative programming at the nexus of climate, 

gender, and health requires ongoing conversations about values, definitions, goals, needs, 

and priorities. Boiling a collective path forward means making an effort to share your 

success, share your challenges, and keep being a voice for systemic change along the way.  

A critical part of this is engaging with women, seeing their social roles and potential as an 

opportunity for developing more effective climate solutions (Sorensen, Murray, et al. 2018).  

“Ensure participation: Recognizing women’s roles as educators, caregivers, holders of 

knowledge, and powerful agents of social change positions women to effectively design 

and implement culturally acceptable interventions where they are needed most. Women 

should be empowered as key stakeholders at the outset of any project with the 

understanding that combining scientific data and community knowledge will yield better 

results.” – (Sorensen, Murray, et al. 2018) 

But having more women in positions of power alone will not automatically produce 

improvements in programs, policies, or governance (H. C. P. Brown 2011). Transformative 

change takes time and effort across scales (van Eerdewijk, Bråten, and Danielsen 2021). 

Fostering women’s resilience and women’s networks, as well as inclusive resources, 

housing, and advocacy spaces, is a critical aspect of community recovery from climate 

impacts (World Health Organization 2014; Simmonds et al. 2022). 

Given the scope of the threat that climate change poses, and, ultimately, the insufficiency 

of individual-level actions, joining in with the wider climate movement and advocating for 

systemic, societal change is imperative (Issa et al. 2021; Giudice et al. 2021; Swinburn et al. 

2019). 
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2. Keep learning through action. 
While there is a continued need for gender-sensitive research, we already have enough 

data to support committing resources to gender mainstreaming within climate resilience, 

mitigation, and adaptation programming as part of efforts to move towards equity, 

empowerment, and sustainable development (World Health Organization 2014). 

Integrating gender into climate change responses would create whole-of-society benefits 

(Romanello et al. 2021). Yet in 2016, UNDP found that only 0.01% of worldwide funding 

went to initiatives that supported both women and climate (Habtezion 2016).  

As we take action in this space, it’s important to know that gender mainstreaming in the 

climate sector isn’t enough, however: climate programming should pay attention to 

gendered aspects of health care, too (World Health Organization 2021; Sorensen, Murray, 

et al. 2018). From developing accessible, gender-responsive health services for the poorest 

and most vulnerable populations to gender-inclusive post-disaster healthcare to reducing 

emissions and waste within health facilities, there is high potential to develop impactful 

shifts at the climate-gender-health nexus (Roos 2022; World Health Organization 2014; 

Simmonds et al. 2022). BRAC, for example, forwards learning through action across the 

breadth of their climate resilience and climate integration process (Nasir et al. 2020). 

Robust documentation of what we learn in this process is critical. This requires developing 

effective strategies and mechanisms for collecting and analyzing data (Sorensen, Murray, et 

al. 2018). In particular, in research and monitoring and evaluation in this space, it is critical 

to build our evidence base around climate adaptation to evaluate not only the technical 

efficacy of policies and interventions but also how they address gender and social 

inequalities as well (van Eerdewijk, Bråten, and Danielsen 2021; Jerneck and Olsson 2008; 

Resurrección et al. 2019; Deering 2019). There is also a need to conduct gender-sensitive 

research around the health impacts of climate change (both broadly and in response to 

extreme events) to better understand how climate-gender-health interactions, and the data 

we collect should be disaggregated along important markers of identity and difference to 

allow us to examine how gender diversity, geography, age, race, ethnicity, and other 

contextually-specific markers shape outcomes and engagement  (World Health 

Organization 2014; Sorensen, Murray, et al. 2018).  

 

3. Embrace difference.  
Differences aren’t just a point of vulnerability – they can also be a source of strength. 

Shifting to strengths-based frameworks helps to leverage existing capacity and reveal the 

resources and assets that different groups of people already have (Simmonds et al. 2022). 
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"Equity and social justice cannot be achieved without recognizing the differences in 

vulnerability and strengths of women and men, and the various factors that contribute to 

vulnerability. Recognizing these differences is a necessary and important component of 

any prospective attempts to address the gendered health consequences of climate 

change." (World Health Organization 2014) 

Recognizing and embracing difference is critical for developing contextually-appropriate, 

locally-led programming, rather than casting community members as victims or cultural 

values as obstacles (Chauhan 2021; Lindgren 2020) 

 

4. Keep innovating.  
Climate change is exacerbating problems we’re familiar with, and it’s generating problems 

we’ve never seen before. But in order to solve problems we’ve never seen, we need 

solutions we haven’t tried yet. This can mean developing climate mitigation policies that 

provide health co-benefits, and developing climate adaptation strategies that account for 

gender differences, while paying attention to relative and different capacities, power, 

resilience, vulnerabilities, resource, and gender norms (World Health Organization 2014). 

“Capacities to adapt and innovate to be shaped by a range of related socio-institutional 

factors, in particular, pressure to conform to social norms, willingness to bear risks, need 

for evidence, power structures embedded in social relationships and organisation and 

access to information. In practice there may be trade-offs, synergies and conflicts between 

generic adaptive capacity and adaptive capacity for specific risks or hazard.” – (Cohen et al. 

2016) 

Innovation is risky. But it is also a very hopeful practice. When we are innovating, we are 

optimistic, and creative, and active in our efforts to generate positive change. Innovation 

and experimentation are at the heart of resilience. 
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Resources for Further Learning 
Training Toolkits and Trainer Packs 
 

 THEME LEARNING RESOURCE LINK 

 

Intersectional, 

participatory 

climate justice  

The CARE Climate Justice Center (and the 

CARE Climate & Resilience Academy) 

maintains a repository of tools, toolkits, and 

trainer packs for climate resilience, 

including evaluating climate vulnerability 

and capacity, gender integration, and 

planning for resilience 

https://careclimatechange

.org/explore/?filter_format

=tool 

 

https://careclimatechange

.org/academy/trainer-

packs/ 

 

Gender and 

climate change 

training  

ARROW has a Training Manual on Gender 

and Climate Change Resilience, which 

includes gender assessments, vulnerability 

assessments, resilience indices, best 

practices/principles for community-based 

adaptation, examples of communication 

tools, a monitoring and evaluation 

framework, sample gender indicators and 

analyses, a gender monitoring matrix, and 

examples of different models for 

adaptation 

https://arrow.org.my/publ

ication/training-manual-

on-gender-and-climate-

change-resilience/  

UN Women Bangladesh, Bangladesh Centre 

for Advanced Studies (BCAS) and Christian 

Aid developed a training manual on climate 

adaptation for grassroots women-led civil 

society organizations Empower- Women for 

Climate Resilient Societies 

https://www.empowerforc

limate.org/en/resources/e

/m/p/empower-women-

for-climate-resilient-

societies 

The British Council has a school resource kit 

for girls’ education and climate change as 

well as additional climate-related classroom 

resources 

https://www.britishcouncil

.or.th/en/school-resource-

pack 

 

https://www.britishcouncil

.or.th/en/teacher-toolkit 

 

Climate, gender, 

and health 

The World Health Organization created a 

toolkit of resources and trainings on climate 

and health 

https://www.who.int/team

s/environment-climate-

change-and-

health/climate-change-

and-health/capacity-

building/toolkit-on-

climate-change-and-

health 

 

Measure Evaluation published a toolkit on 

data use for gender-aware health 

programming 

https://www.measureeval

uation.org/resources/publ

ications/ms-13-81.html 

https://careclimatechange.org/explore/?filter_format=tool
https://careclimatechange.org/explore/?filter_format=tool
https://careclimatechange.org/explore/?filter_format=tool
https://careclimatechange.org/academy/trainer-packs/
https://careclimatechange.org/academy/trainer-packs/
https://careclimatechange.org/academy/trainer-packs/
https://arrow.org.my/publication/training-manual-on-gender-and-climate-change-resilience/
https://arrow.org.my/publication/training-manual-on-gender-and-climate-change-resilience/
https://arrow.org.my/publication/training-manual-on-gender-and-climate-change-resilience/
https://arrow.org.my/publication/training-manual-on-gender-and-climate-change-resilience/
https://www.empowerforclimate.org/en/resources/e/m/p/empower-women-for-climate-resilient-societies
https://www.empowerforclimate.org/en/resources/e/m/p/empower-women-for-climate-resilient-societies
https://www.empowerforclimate.org/en/resources/e/m/p/empower-women-for-climate-resilient-societies
https://www.empowerforclimate.org/en/resources/e/m/p/empower-women-for-climate-resilient-societies
https://www.empowerforclimate.org/en/resources/e/m/p/empower-women-for-climate-resilient-societies
https://www.britishcouncil.or.th/en/school-resource-pack
https://www.britishcouncil.or.th/en/school-resource-pack
https://www.britishcouncil.or.th/en/school-resource-pack
https://www.britishcouncil.or.th/en/teacher-toolkit
https://www.britishcouncil.or.th/en/teacher-toolkit
https://www.who.int/teams/environment-climate-change-and-health/climate-change-and-health/capacity-building/toolkit-on-climate-change-and-health
https://www.who.int/teams/environment-climate-change-and-health/climate-change-and-health/capacity-building/toolkit-on-climate-change-and-health
https://www.who.int/teams/environment-climate-change-and-health/climate-change-and-health/capacity-building/toolkit-on-climate-change-and-health
https://www.who.int/teams/environment-climate-change-and-health/climate-change-and-health/capacity-building/toolkit-on-climate-change-and-health
https://www.who.int/teams/environment-climate-change-and-health/climate-change-and-health/capacity-building/toolkit-on-climate-change-and-health
https://www.who.int/teams/environment-climate-change-and-health/climate-change-and-health/capacity-building/toolkit-on-climate-change-and-health
https://www.who.int/teams/environment-climate-change-and-health/climate-change-and-health/capacity-building/toolkit-on-climate-change-and-health
https://www.who.int/teams/environment-climate-change-and-health/climate-change-and-health/capacity-building/toolkit-on-climate-change-and-health
https://www.measureevaluation.org/resources/publications/ms-13-81.html
https://www.measureevaluation.org/resources/publications/ms-13-81.html
https://www.measureevaluation.org/resources/publications/ms-13-81.html
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 THEME LEARNING RESOURCE LINK 

 

Population, 

health, and 

environment 

Measure Evaluation published a Population, 

Health and Environment M&E Training 

Toolkit 

https://www.measureeval

uation.org/resources/tool

s/population-health-and-

environment/population-

health-and-environment-

training-materials.html 

Knowledge Success and PRB produced a 

Population, Health and Environment (PHE) 

toolkit 

https://toolkits.knowledge

success.org/toolkits/phe 

 
Conservation 

The Endangered Wildlife Trust has a toolkit 

for resources on conservation and 

biodiversity 

https://www.ewt.org.za/co

nservation-resources/ 

Blue Ventures maintains a repository of 

tools around marine conservation, 

community engagement in data, and 

building partnerships 

https://blueventures.org/r

esources/toolkits/ 

 

Participatory 

and adaptive 

learning around 

climate, gender, 

and health 

USAID Momentum produced a guide for 

integrating adaptive learning into maternal 

and reproductive health projects and 

produced an accompanying toolkit for 

developing programs that integrate 

adaptive learning 

https://usaidmomentum.o

rg/resource/adaptive-

learning-guide/ 

 

https://usaidmomentum.o

rg/resource/adaptive-

learning-toolkit/ 

The Huairou Commission maintains a 

repository of publications around their key 

learning tools, including grassroots 

academies, risk and vulnerability mapping, 

community monitoring, peer learning 

exchanges, and local-to-local dialogues 

https://huairou.org/learni

ng-tools/ 

 

 

  

https://www.measureevaluation.org/resources/tools/population-health-and-environment/population-health-and-environment-training-materials.html
https://www.measureevaluation.org/resources/tools/population-health-and-environment/population-health-and-environment-training-materials.html
https://www.measureevaluation.org/resources/tools/population-health-and-environment/population-health-and-environment-training-materials.html
https://www.measureevaluation.org/resources/tools/population-health-and-environment/population-health-and-environment-training-materials.html
https://www.measureevaluation.org/resources/tools/population-health-and-environment/population-health-and-environment-training-materials.html
https://www.measureevaluation.org/resources/tools/population-health-and-environment/population-health-and-environment-training-materials.html
https://toolkits.knowledgesuccess.org/toolkits/phe
https://toolkits.knowledgesuccess.org/toolkits/phe
https://www.ewt.org.za/conservation-resources/
https://www.ewt.org.za/conservation-resources/
https://blueventures.org/resources/toolkits/
https://blueventures.org/resources/toolkits/
https://usaidmomentum.org/resource/adaptive-learning-guide/
https://usaidmomentum.org/resource/adaptive-learning-guide/
https://usaidmomentum.org/resource/adaptive-learning-guide/
https://usaidmomentum.org/resource/adaptive-learning-toolkit/
https://usaidmomentum.org/resource/adaptive-learning-toolkit/
https://usaidmomentum.org/resource/adaptive-learning-toolkit/
https://huairou.org/learning-tools/
https://huairou.org/learning-tools/
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Digital Resource Centers 
 THEME LEARNING RESOURCE LINK 

 

Climate, gender, 

and health 

WOCAN has a library on gender and 

climate, pooling publications from across 

sectors and organizations 

https://www.wocan.org/re

sources/ 

WEDO has a library of reports, fact sheets, 

and webinars on gender and climate 

https://wedo.org/resource

s/ 

ARROW ASK-us is ARROW’s Digital Resource 

Center. Their publications include capacity 

needs assessments and research at the 

intersection of SRHR and climate in Asia 

https://www.srhr-ask-

us.org/ 

Ipas Climate Justice hosts a digital site with 

case studies, media, and voices of women 

around gender and climate 

https://ipasclimatejustice.

org/ 

Conservation International has a resource 

guide for approachable learning resources 

on gender and environment 

https://www.conservation.

org/blog/how-are-gender-

environment-linked-start-

here 

The Gender & Health Hub maintains a 

repository of research and reports around 

gender and health, including a subsection 

on climate and migration 

https://www.genderhealth

hub.org/ 

The Huairou Commission maintains a 

repository of publications and case studies 

on their projects, including work on gender, 

resilience, and land use 

https://huairou.org/public

ations/   

 
Gender 

UN Women maintains a digital library on 

gender and a repository of key publications 

and data 

https://www.unwomen.or

g/en/digital-library 

 

https://www.unwomen.or

g/en/how-we-

work/research-and-

data/publications 

 
Climate 

The World Bank maintains a repository of 

tools and fact sheets for work around 

climate change, development, and health 

www.worldbank.org/en/to

pic/climatechange 

The Care Climate Justice Center keeps a 

repository of publications on climate, 

health, and resilience 

https://careclimatechange

.org/explore/?filter_format

=publication 

UNFCCC maintains a repository of climate-

related technical assessments, policy 

documents, and other planning materials 

https://unfccc.int/docume

nts 

IIED maintains a database of resources and 

toolkits for climate and environment  

https://www.iied.org/publi

cations 

IPCC maintains a library of assessment, 

methodology, and technical reports, as well 

as additional supporting materials 

https://www.ipcc.ch/librar

y/  

https://www.wocan.org/resources/
https://www.wocan.org/resources/
https://wedo.org/resources/
https://wedo.org/resources/
https://www.srhr-ask-us.org/
https://www.srhr-ask-us.org/
https://ipasclimatejustice.org/
https://ipasclimatejustice.org/
https://www.conservation.org/blog/how-are-gender-environment-linked-start-here
https://www.conservation.org/blog/how-are-gender-environment-linked-start-here
https://www.conservation.org/blog/how-are-gender-environment-linked-start-here
https://www.conservation.org/blog/how-are-gender-environment-linked-start-here
https://www.genderhealthhub.org/
https://www.genderhealthhub.org/
https://huairou.org/publications/
https://huairou.org/publications/
https://www.unwomen.org/en/digital-library
https://www.unwomen.org/en/digital-library
https://www.unwomen.org/en/how-we-work/research-and-data/publications
https://www.unwomen.org/en/how-we-work/research-and-data/publications
https://www.unwomen.org/en/how-we-work/research-and-data/publications
https://www.unwomen.org/en/how-we-work/research-and-data/publications
http://www.worldbank.org/en/topic/climatechange
http://www.worldbank.org/en/topic/climatechange
https://careclimatechange.org/explore/?filter_format=publication
https://careclimatechange.org/explore/?filter_format=publication
https://careclimatechange.org/explore/?filter_format=publication
https://unfccc.int/documents
https://unfccc.int/documents
https://www.iied.org/publications
https://www.iied.org/publications
https://www.ipcc.ch/library/
https://www.ipcc.ch/library/
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 THEME LEARNING RESOURCE LINK 

 

Agriculture and 

climate 

CGIAR maintains a database of reports and 

publications around gender in food and 

agriculture, including work around climate 

and nutrition 

https://gender.cgiar.org/p

ublications-data 

 
Health 

The WHO maintains a library of publications 

on climate change and health, including 

guidance, country profiles, and policy briefs 

https://www.who.int/publi

cations/i?healthtopics=07

b6b5da-4025-4288-bef1-

cce0ea8b2569  

 

Technical 

Guidance 

Practical Answers is Practical Action’s 

resource library, which includes technical 

briefs and learning resources across a 

range of topics, including climate 

adaptation, water, disasters and agriculture 

https://answers.practicala

ction.org/our-resources/ 

 

K4D developed a resource guide for 

technical competencies around climate and 

the environment (Bolton 2021) 

https://www.unwomen.or

g/sites/default/files/Head

quarters/Attachments/Sec

tions/CSW/66/EGM/Backg

round%20Papers/Bernad

ette%20RESURECCION_CS

W66%20Background%20P

aper.pdf 

 

IIED’s Participatory Learning and Action 

library is a repository of resources around 

participatory approaches, many of which 

are related to climate, gender, and/or 

health 

https://pubs.iied.org/serie

s/participatory-learning-

and-action 

 

Population, 

Health, and the 

Environment 

People-Planet Connection maintains a 

repository of publications and videos on 

climate resilience, health, and other 

associated PHE topics 

https://peopleplanetconn

ect.org/search-the-

collection/ 

Knowledge SUCCESS curated a list of twenty 

essential resources for population, health, 

and the environment 

https://knowledgesuccess.

org/2020/11/18/20-

essential-resources-for-

population-health-and-

environment-phe/ 

PRB maintains a page on population and 

the environment that includes links to 

videos, reports, and other resources 

https://www.prb.org/what

-we-do/focus-

areas/environment-and-

population/   

 

Emerging 

infectious 

disease 

The EcoHealth Alliance maintains a 

database of publications largely around 

emerging infectious diseases, with an eye 

towards how inequities, climate, and 

environment shape epidemiological trends 

https://www.ecohealthalli

ance.org/publications 

 
Disasters 

The Global Facility for Disaster Reduction 

and Recovery (GFDRR) maintains a 

knowledge hub around disaster recovery 

https://www.gfdrr.org/en/

knowledge-hub 

  

https://gender.cgiar.org/publications-data
https://gender.cgiar.org/publications-data
https://www.who.int/publications/i?healthtopics=07b6b5da-4025-4288-bef1-cce0ea8b2569
https://www.who.int/publications/i?healthtopics=07b6b5da-4025-4288-bef1-cce0ea8b2569
https://www.who.int/publications/i?healthtopics=07b6b5da-4025-4288-bef1-cce0ea8b2569
https://www.who.int/publications/i?healthtopics=07b6b5da-4025-4288-bef1-cce0ea8b2569
https://answers.practicalaction.org/our-resources/
https://answers.practicalaction.org/our-resources/
https://www.unwomen.org/sites/default/files/Headquarters/Attachments/Sections/CSW/66/EGM/Background%20Papers/Bernadette%20RESURECCION_CSW66%20Background%20Paper.pdf
https://www.unwomen.org/sites/default/files/Headquarters/Attachments/Sections/CSW/66/EGM/Background%20Papers/Bernadette%20RESURECCION_CSW66%20Background%20Paper.pdf
https://www.unwomen.org/sites/default/files/Headquarters/Attachments/Sections/CSW/66/EGM/Background%20Papers/Bernadette%20RESURECCION_CSW66%20Background%20Paper.pdf
https://www.unwomen.org/sites/default/files/Headquarters/Attachments/Sections/CSW/66/EGM/Background%20Papers/Bernadette%20RESURECCION_CSW66%20Background%20Paper.pdf
https://www.unwomen.org/sites/default/files/Headquarters/Attachments/Sections/CSW/66/EGM/Background%20Papers/Bernadette%20RESURECCION_CSW66%20Background%20Paper.pdf
https://www.unwomen.org/sites/default/files/Headquarters/Attachments/Sections/CSW/66/EGM/Background%20Papers/Bernadette%20RESURECCION_CSW66%20Background%20Paper.pdf
https://www.unwomen.org/sites/default/files/Headquarters/Attachments/Sections/CSW/66/EGM/Background%20Papers/Bernadette%20RESURECCION_CSW66%20Background%20Paper.pdf
https://www.unwomen.org/sites/default/files/Headquarters/Attachments/Sections/CSW/66/EGM/Background%20Papers/Bernadette%20RESURECCION_CSW66%20Background%20Paper.pdf
https://pubs.iied.org/series/participatory-learning-and-action
https://pubs.iied.org/series/participatory-learning-and-action
https://pubs.iied.org/series/participatory-learning-and-action
https://peopleplanetconnect.org/search-the-collection/
https://peopleplanetconnect.org/search-the-collection/
https://peopleplanetconnect.org/search-the-collection/
https://knowledgesuccess.org/2020/11/18/20-essential-resources-for-population-health-and-environment-phe/
https://knowledgesuccess.org/2020/11/18/20-essential-resources-for-population-health-and-environment-phe/
https://knowledgesuccess.org/2020/11/18/20-essential-resources-for-population-health-and-environment-phe/
https://knowledgesuccess.org/2020/11/18/20-essential-resources-for-population-health-and-environment-phe/
https://knowledgesuccess.org/2020/11/18/20-essential-resources-for-population-health-and-environment-phe/
https://www.prb.org/what-we-do/focus-areas/environment-and-population/
https://www.prb.org/what-we-do/focus-areas/environment-and-population/
https://www.prb.org/what-we-do/focus-areas/environment-and-population/
https://www.prb.org/what-we-do/focus-areas/environment-and-population/
https://www.ecohealthalliance.org/publications
https://www.ecohealthalliance.org/publications
https://www.gfdrr.org/en/knowledge-hub
https://www.gfdrr.org/en/knowledge-hub
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In-Person Learning 
 THEME LEARNING RESOURCE LINK 

 

Training on 

gender and the 

environment 

The Margaret Pyke Trust offers bespoke 

training on sexual and reproductive health 

and climate 

https://margaretpyke.org/

srh-training/overview/ 

WOCAN offers a 6 day course on leadership 

for gender equality and a 5 day course on 

gender integrated planning in 

environmental work 

https://www.wocan.org/le

adership-gender-training/ 

 

 

 

 

Apps and Interactives 
 THEME LEARNING RESOURCE LINK 

 

Gender and 

climate updates 

The Gender Climate Tracker App is 

designed to provide practitioners with up-

to-date information on research and 

actions around gender and climate change 

https://wedo.org/tool-

gender-climate-tracker-

app/ 

 

Interactive 

guides 

PRB has an interactive guide on Family 

Planning and the Path to Resilience 

 

https://interactives.prb.or

g/resilience/index.html 

The Pace Project has an interactive guide on 

youth engagement in Population, Health, 

and Environment 

https://thepaceproject.org

/phe-youth/index.html 

The Pace Project has an interactive guide on 

how family planning high impact practices 

can improve impact in population, health, 

and environment programs 

https://thepaceproject.org

/fp-HIPS-PHE  

 

Mapping 

climate, gender, 

and health 

Carbon Brief has an interactive map that 

highlights how the disproportionate health 

effects of climate change on women’s 

health 

https://www.carbonbrief.o

rg/mapped-how-climate-

change-

disproportionately-

affects-womens-health 

People-Planet Connection maintains a map 

of project activities at the nexus of 

population, health, and the environment 

https://www.arcgis.com/h

ome/webmap/viewer.htm

l?webmap=313ab68f6ed0

435aa4c9d5268b1de842 

 

  

https://margaretpyke.org/srh-training/overview/
https://margaretpyke.org/srh-training/overview/
https://www.wocan.org/leadership-gender-training/
https://www.wocan.org/leadership-gender-training/
https://wedo.org/tool-gender-climate-tracker-app/
https://wedo.org/tool-gender-climate-tracker-app/
https://wedo.org/tool-gender-climate-tracker-app/
https://interactives.prb.org/resilience/index.html
https://interactives.prb.org/resilience/index.html
https://thepaceproject.org/phe-youth/index.html
https://thepaceproject.org/phe-youth/index.html
https://thepaceproject.org/fp-HIPS-PHE
https://thepaceproject.org/fp-HIPS-PHE
https://www.carbonbrief.org/mapped-how-climate-change-disproportionately-affects-womens-health
https://www.carbonbrief.org/mapped-how-climate-change-disproportionately-affects-womens-health
https://www.carbonbrief.org/mapped-how-climate-change-disproportionately-affects-womens-health
https://www.carbonbrief.org/mapped-how-climate-change-disproportionately-affects-womens-health
https://www.carbonbrief.org/mapped-how-climate-change-disproportionately-affects-womens-health
https://www.arcgis.com/home/webmap/viewer.html?webmap=313ab68f6ed0435aa4c9d5268b1de842
https://www.arcgis.com/home/webmap/viewer.html?webmap=313ab68f6ed0435aa4c9d5268b1de842
https://www.arcgis.com/home/webmap/viewer.html?webmap=313ab68f6ed0435aa4c9d5268b1de842
https://www.arcgis.com/home/webmap/viewer.html?webmap=313ab68f6ed0435aa4c9d5268b1de842
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Videos 
 THEME LEARNING RESOURCE LINK 

 

Database of 

films 

The Woodrow Wilson International Center 

for Scholars maintains a database of films 

on topics including climate change and 

reproductive health 

https://www.wilsoncenter.

org/collection/films-and-

podcasts 

 

Sexual and 

reproductive 

health and 

climate 

Population Action International (PAI) 

produced a short (9:33) documentary film, 

Finding Balance: Forests and Family 

Planning in Madagascar 

https://player.vimeo.com/

video/16028677 

PRB produced a short (7:59) video Resilient 

Future: Climate Financing Strategies for 

Family Planning Program  

https://www.youtube.com

/watch?v=11_8OIjJ54E&t=1

2s 

PRB produced a short (4:38) video 

Promoting Resilience through Family 

Planning in Kenya about drought and 

insecurity in Kenya 

https://www.youtube.com

/watch?v=eWEhi1-

rxHM&feature=emb_imp_

woyt 

The Penita Initiative produced a short (7:20) 

film, The Women of Sarawak and Mindoro: 

The Invisible Battle of Climate Change as 

part of a regional research initiative on 

sexual and reproductive health and rights 

and climate change  

https://www.youtube.com

/watch?v=3A8c6pMirpI 

PRB produced a short (4:21) video 

Community of Hope: A Look at Pathfinder 

International’s HoPE-LVB Project in the Lake 

Victoria Basin 

https://www.youtube.com

/watch?v=pYWN4t7cPDI 

 

Women 

responding to 

climate change 

Ipas and MSI Reproductive Choices 

produced a short (3:10) video Women and 

girls are on the frontlines of the climate 

crisis, highlighting the voices of several 

women in Senegal, Bangladesh, and 

Mozambique 

https://www.youtube.com

/watch?v=qaEH1DsnPfY&a

b_channel=Ipas 

Conservation International produced a 

short (3:43) video Women Leading 

Conservation highlighting women from 

Kenya 

https://www.youtube.com

/watch?v=4vQQWAwd0Wc 

Conservation International produced a 

short (12:29) video Give a Woman a Fish 

about women fishers in Cambodia 

https://www.youtube.com

/watch?time_continue=3&

v=qPmd1W-

sE88&feature=emb_title 

The Nature Conservancy produced a short 

(2:05) video Women Guardians of the 

Mangroves about the Mangoro Market Meri 

project in Papua New Guinea 

https://www.youtube.com

/watch?v=kcpYMXDSK5I&t

=1s&ab_channel=TNCAsia

Pacific 

 

https://www.wilsoncenter.org/collection/films-and-podcasts
https://www.wilsoncenter.org/collection/films-and-podcasts
https://www.wilsoncenter.org/collection/films-and-podcasts
https://player.vimeo.com/video/16028677
https://player.vimeo.com/video/16028677
https://www.youtube.com/watch?v=11_8OIjJ54E&t=12s
https://www.youtube.com/watch?v=11_8OIjJ54E&t=12s
https://www.youtube.com/watch?v=11_8OIjJ54E&t=12s
https://www.youtube.com/watch?v=eWEhi1-rxHM&feature=emb_imp_woyt
https://www.youtube.com/watch?v=eWEhi1-rxHM&feature=emb_imp_woyt
https://www.youtube.com/watch?v=eWEhi1-rxHM&feature=emb_imp_woyt
https://www.youtube.com/watch?v=eWEhi1-rxHM&feature=emb_imp_woyt
https://www.youtube.com/watch?v=3A8c6pMirpI
https://www.youtube.com/watch?v=3A8c6pMirpI
https://www.youtube.com/watch?v=pYWN4t7cPDI
https://www.youtube.com/watch?v=pYWN4t7cPDI
https://www.youtube.com/watch?v=qaEH1DsnPfY&ab_channel=Ipas
https://www.youtube.com/watch?v=qaEH1DsnPfY&ab_channel=Ipas
https://www.youtube.com/watch?v=qaEH1DsnPfY&ab_channel=Ipas
https://www.youtube.com/watch?v=4vQQWAwd0Wc
https://www.youtube.com/watch?v=4vQQWAwd0Wc
https://www.youtube.com/watch?time_continue=3&v=qPmd1W-sE88&feature=emb_title
https://www.youtube.com/watch?time_continue=3&v=qPmd1W-sE88&feature=emb_title
https://www.youtube.com/watch?time_continue=3&v=qPmd1W-sE88&feature=emb_title
https://www.youtube.com/watch?time_continue=3&v=qPmd1W-sE88&feature=emb_title
https://www.youtube.com/watch?v=kcpYMXDSK5I&t=1s&ab_channel=TNCAsiaPacific
https://www.youtube.com/watch?v=kcpYMXDSK5I&t=1s&ab_channel=TNCAsiaPacific
https://www.youtube.com/watch?v=kcpYMXDSK5I&t=1s&ab_channel=TNCAsiaPacific
https://www.youtube.com/watch?v=kcpYMXDSK5I&t=1s&ab_channel=TNCAsiaPacific
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Webinars 
 THEME LEARNING RESOURCE LINK 

 

Reproductive 

health and 

climate 

FP2030 has a webinar on Building Forward 

Better: Advancing SRHR for Climate 

Adaptation and Resilience 

https://fp2030.org/resour

ces/building-forward-

better-advancing-srhr-

climate-adaptation-and-

resilience   

Ipas, FIGO, and MSI Reproductive Choices 

produced a webinar,Connecting the Dots: 

Climate change adaptation, reproductive 

justice, and resilient health care 

https://vimeo.com/645264

760 

Family Planning High Impact Practices has a 

webinar on How can Population, Health and 

Environment Projects Learn from Family 

Planning High Impact Practices 

https://fphighimpactpracti

ces.org/how-can-

population-health-and-

environment-projects-

learn-from-family-

planning-high-impact-

practices-webinar/ 

 

Podcasts 
 THEME LEARNING RESOURCE LINK 

 

Climate  

A Matter of Degrees addresses climate 

challenges and solutions with curiosity and 

storytelling. Season 2, Episode 10, How 

Gender Equality Can Save the Planet 

addressed gender. 

https://www.degreespod.c

om/ 

 

https://www.degreespod.c

om/episodes/episode-19 

The Joy Report is a podcast about cliamte 

solutions and environmental justice from 

The Intersectional Environmentalist 

https://open.spotify.com/s

how/41en5Yu2UdhUHrclI

a07RK?si=654f51161b5a4

78e  

Sexual and 

reproductive 

health and 

rights 

The Next Gen Podcast from Pathfinder’s 

Acacia Circle tackles critical topics in sexual 

and reproductive health and rights – 

including climate change, advocacy, and 

youth issues from around the world 

https://open.spotify.com/s

how/1Vjn7YRPPMcGrxQIB

5glW9?si=daf94c3383504

d39 

 

Communicating Climate, Gender, and Health 
 THEME LEARNING RESOURCE LINK 

 

How to 

communicate 

about climate 

change 

The Johns Hopkins Center for 

Communication Programs maintains a list 

of public communication tools that includes 

tools around gender and environment 

https://ccp.jhu.edu/tools/ 

The Yale Program on Climate Change 

Communication maintains a repository of 

research and visualizations around climate 

change attitudes and messaging 

https://climatecommunica

tion.yale.edu/ 

https://fp2030.org/resources/building-forward-better-advancing-srhr-climate-adaptation-and-resilience
https://fp2030.org/resources/building-forward-better-advancing-srhr-climate-adaptation-and-resilience
https://fp2030.org/resources/building-forward-better-advancing-srhr-climate-adaptation-and-resilience
https://fp2030.org/resources/building-forward-better-advancing-srhr-climate-adaptation-and-resilience
https://fp2030.org/resources/building-forward-better-advancing-srhr-climate-adaptation-and-resilience
https://vimeo.com/645264760
https://vimeo.com/645264760
https://fphighimpactpractices.org/how-can-population-health-and-environment-projects-learn-from-family-planning-high-impact-practices-webinar/
https://fphighimpactpractices.org/how-can-population-health-and-environment-projects-learn-from-family-planning-high-impact-practices-webinar/
https://fphighimpactpractices.org/how-can-population-health-and-environment-projects-learn-from-family-planning-high-impact-practices-webinar/
https://fphighimpactpractices.org/how-can-population-health-and-environment-projects-learn-from-family-planning-high-impact-practices-webinar/
https://fphighimpactpractices.org/how-can-population-health-and-environment-projects-learn-from-family-planning-high-impact-practices-webinar/
https://fphighimpactpractices.org/how-can-population-health-and-environment-projects-learn-from-family-planning-high-impact-practices-webinar/
https://fphighimpactpractices.org/how-can-population-health-and-environment-projects-learn-from-family-planning-high-impact-practices-webinar/
https://www.degreespod.com/
https://www.degreespod.com/
https://www.degreespod.com/episodes/episode-19
https://www.degreespod.com/episodes/episode-19
https://open.spotify.com/show/41en5Yu2UdhUHrclIa07RK?si=654f51161b5a478e
https://open.spotify.com/show/41en5Yu2UdhUHrclIa07RK?si=654f51161b5a478e
https://open.spotify.com/show/41en5Yu2UdhUHrclIa07RK?si=654f51161b5a478e
https://open.spotify.com/show/41en5Yu2UdhUHrclIa07RK?si=654f51161b5a478e
https://open.spotify.com/show/1Vjn7YRPPMcGrxQIB5glW9?si=daf94c3383504d39
https://open.spotify.com/show/1Vjn7YRPPMcGrxQIB5glW9?si=daf94c3383504d39
https://open.spotify.com/show/1Vjn7YRPPMcGrxQIB5glW9?si=daf94c3383504d39
https://open.spotify.com/show/1Vjn7YRPPMcGrxQIB5glW9?si=daf94c3383504d39
https://ccp.jhu.edu/tools/
https://climatecommunication.yale.edu/
https://climatecommunication.yale.edu/
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Glossary 
Adaptation: “Actions by individuals or systems to avoid, withstand, alleviate adverse 

impacts, or take advantage of current and projected climate changes and impacts. 

Adaptation decreases vulnerability or increases resilience to impacts. It includes building 

the adaptive capacity of people and communities to climate change, including 

communicating climate change information, building awareness of potential impacts, 

maintaining well-being, protecting property or land, among others. Adaptation planning at 

the local, state, and national levels can limit the damage caused by climate change, as well 

as the long-term costs of responding to climate-related impacts that are expected to grow 

in number and intensity in the decades to come” (Mian 2017). 

Adaptive Capacity: “The ability to design and implement effective adaptation strategies, or 

to react to evolving hazards and stresses so as to reduce the likelihood of the occurrence 

and/or the magnitude of harmful outcomes resulting from climate-related hazard” (Brooks 

and Adger 2005). 

Climate Change: “A change in the state of the climate that can be identified (e.g., by using 

statistical tests) by changes in the mean and/or the variability of its properties and that 

persists for an extended period, typically decades or longer. Climate change may be due to 

natural internal processes or external forcings such as modulations of the solar cycles, 

volcanic eruptions and persistent anthropogenic changes in the composition of the 

atmosphere or in land use. Note that the Framework Convention on Climate Change 

(UNFCCC), in its Article 1, defines climate change as: ‘a change of climate which is attributed 

directly or indirectly to human activity that alters the composition of the global atmosphere 

and which is in addition to natural climate variability observed over comparable time 

periods.’ The UNFCCC thus makes a distinction between climate change attributable to 

human activities altering the atmospheric composition and climate variability attributable 

to natural causes” (IPCC 2018). 

Climate extreme (extreme weather or climate event): “The occurrence of a value of a 

weather or climate variable above (or below) a threshold value near the upper (or lower) 

ends of the range of observed values of the variable. For simplicity, both extreme weather 

events and extreme climate events are referred to collectively as ‘climate extremes’” (IPCC 

2018). 

Disaster: “Severe alterations in the normal functioning of a community or a society due to 

hazardous physical events interacting with vulnerable social conditions, leading to 

widespread adverse human, material, economic or environmental effects that require 

immediate emergency response to satisfy critical human needs and that may require 

external support for recovery” (IPCC 2018). 
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Gender: “Gender refers to the roles, responsibilities, characteristics, and behaviors that a 

given society associates with our identities as women, girls, men, boys, or non-binary 

people. Gender is socially and culturally constructed, so our understandings of gender 

differ across contexts and over time. Gender influences what is expected of each of us, the 

power we have in society, how we relate to others, and the norms to which we are 

expected to conform. Gender is a distinct concept and not the same as sex classification, 

which is typically assigned at birth” (Pathfinder International 2022). 

Hazard: “A process, phenomenon or human activity that may cause loss of life, injury or 

other health impacts, property damage, social and economic disruption or environmental 

degradation. Annotations: Hazards may be natural, anthropogenic or socionatural in origin. 

Natural hazards are predominantly associated with natural processes and phenomena. 

Anthropogenic hazards, or human-induced hazards, are induced entirely or predominantly 

by human activities and choices. This term does not include the occurrence or risk of 

armed conflicts and other situations of social instability or tension which are subject to 

international humanitarian law and national legislation. Several hazards are socionatural, 

in that they are associated with a combination of natural and anthropogenic factors, 

including environmental degradation and climate change. Hazards may be single, 

sequential or combined in their origin and effects. Each hazard is characterized by its 

location, intensity or magnitude, frequency and probability. Biological hazards are also 

defined by their infectiousness or toxicity, or other characteristics of the pathogen such as 

dose-response, incubation period, case fatality rate and estimation of the pathogen for 

transmission. Multi-hazard means (1) the selection of multiple major hazards that the 

country faces, and (2) the specific contexts where hazardous events may occur 

simultaneously, cascadingly or cumulatively over time, and taking into account the 

potential interrelated effects. Hazards include (as mentioned in the Sendai Framework for 

Disaster Risk Reduction 2015-2030, and listed in alphabetical order) biological, 

environmental, geological, hydrometeorological and technological processes and 

phenomena” (UNDRR 2022a).  

Mitigation (of climate change): “A human intervention to reduce emissions or enhance 

the sinks of greenhouse gases.” Mitigation measures “are technologies, processes or 

practices that contribute to mitigation, for example, renewable energy (RE) technologies, 

waste minimization processes and public transport commuting practices.” A mitigation 

option is “a technology or practice that reduces GHG emissions or enhances sinks” (IPCC 

2018). 
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Risk: “The potential for adverse consequences where something of value is at stake and 

where the occurrence and degree of an outcome is uncertain. In the context of the 

assessment of climate impacts, the term risk is often used to refer to the potential for 

adverse consequences of a climate-related hazard, or of adaptation or mitigation 

responses to such a hazard, on lives, livelihoods, health and well-being, ecosystems and 

species, economic, social and cultural assets, services (including ecosystem services), and 

infrastructure. Risk results from the interaction of vulnerability (of the affected system), its 

exposure over time (to the hazard), as well as the (climate-related) hazard and the 

likelihood of its occurrence.” (IPCC 2018). 

Resilience: “The capacity of social, economic and environmental systems to cope with a 

hazardous event or trend or disturbance, responding to or reorganizing in ways that 

maintain their essential function, identity and structure, while also maintaining the capacity 

for adaptation, learning and transformation period” (IPCC 2018). UNDRR defines resilience 

as “the ability of a system, community, or society exposed to hazards to resist, absorb, 

accommodate, adapt to, transform and recover from the effects of a hazard in a timely and 

efficient manner, including through the preservation and restoration of its essential basic 

structures and functions through risk management” (UNDRR 2022b). Resilience capacity is 

“the ability of communities to survive, adapt and progress in the face of stress, without 

distress or loss of assets, while improving their current level of livelihood and health status” 

(Chauhan 2021). 

Shock: “Realizations of highly unexpected events that cause welfare losses… that 

encompasses: i) unexpectedness (i.e. the risky damaging fluctuation already happened, 

though it had low exante probability); ii) size, iii) high damage due to concentration on 

persons with high vulnerability and low resilience; iv) exogenousness in the source; and v) 

physical or psychological strain to one or more individuals due to that stress. Thus, the 

term climate shock would already cover what the disaster literature considers to be a 

natural disaster: those events that outstrip the capacity of a society to cope with it” (de la 

Fuente 2007). 

Vulnerability: “A product of complex climate-society interactions across scale and cannot 

be reduced to questions of individual qualities. Rather, people’s vulnerabilities to the 

impacts of climate change are highly contextual; these are shaped by the extent to which 

they can realize their basic human rights and by health of the ecological systems they 

depend on for their livelihoods and wellbeing. Alarmingly, the literature stresses that 

people who face the highest risk of biophysical changes and of experiencing the most 

severe impacts of climate change are those who already suffer from multi-dimensional 

inequalities in their lives. ‘Both climate variability and change are considered to occur in the 

context of political, institutional, economic and social structures and changes, which 

interact dynamically with contextual conditions associated with a particular ‘exposure unit’ 
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[…] From this perspective, reducing vulnerability involves altering the context in which 

climate change occurs, so that individuals and groups can better respond to changing 

conditions. It also stresses the need to mitigate climate change on the basis of equity and 

justice’ (O’Brien et al. 2007). This framing differs from conceptualizations of vulnerability as 

a result (outcome) of projected impacts of climate change only on a particular ‘exposure 

unit’” (van Eerdewijk, Bråten, and Danielsen 2021). 

  

Learn More: Key Terms 
 THEME LEARNING RESOURCE LINK 

 Climate terms 

For additional terms and definitions 

around climate, see the IPCC glossary 
(IPCC 2018) 

https://www.ipcc.ch/s

r15/chapter/glossary/ 

 
Defining 

hazards 

For detailed definitions of 302 identified 

hazards, see the Hazard Information 

Profiles (Murray et al. 2021) 

https://www.undrr.or

g/publication/hazard-

information-profiles-

supplement-undrr-

isc-hazard-definition-

classification 

  

https://www.ipcc.ch/sr15/chapter/glossary/
https://www.ipcc.ch/sr15/chapter/glossary/
https://www.undrr.org/publication/hazard-information-profiles-supplement-undrr-isc-hazard-definition-classification
https://www.undrr.org/publication/hazard-information-profiles-supplement-undrr-isc-hazard-definition-classification
https://www.undrr.org/publication/hazard-information-profiles-supplement-undrr-isc-hazard-definition-classification
https://www.undrr.org/publication/hazard-information-profiles-supplement-undrr-isc-hazard-definition-classification
https://www.undrr.org/publication/hazard-information-profiles-supplement-undrr-isc-hazard-definition-classification
https://www.undrr.org/publication/hazard-information-profiles-supplement-undrr-isc-hazard-definition-classification


249 
 

Bibliography 
Abdelnour, Samer. 2015. “The Cookstove–Rape Prevention Myth and the Limits of Techno-

Saviorism.” In Sustainable Access to Energy in the Global South: Essential Technologies and 

Implementation Approaches, 205–15. https://doi.org/10.1007/978-3-319-20209-9_18. 

Abdelnour, Samer, and Akbar M. Saeed. 2014. “Technologizing Humanitarian Space: Darfur 

Advocacy and the Rape-Stove Panacea.” International Political Sociology 8 (2): 145–63. 

https://doi.org/10.1111/ips.12049. 

Abera, Asmamaw, Johan Friberg, Christina Isaxon, Michael Jerrett, Ebba Malmqvist, Cheryl 

Sjöström, Tahir Taj, and Ana Maria Vargas. 2021. “Air Quality in Africa: Public Health 

Implications.” Annual Review of Public Health 42 (1): 193–210. 

https://doi.org/10.1146/annurev-publhealth-100119-113802. 

Abiona, Olukorede, and Martin Foureaux Koppensteiner. 2018. “The Impact of Household 

Shocks on Domestic Violence: Evidence from Tanzania.” SSRN Electronic Journal. 

https://doi.org/10.2139/ssrn.3301756. 

Abrahms, Briana. 2021. “Human-Wildlife Conflict under Climate Change.” Science 373 

(6554): 484–85. https://doi.org/10.1126/science.abj4216. 

Addison, Tony. 2018. “Climate Change and the Extractives Sector.” In Extractive Industries: 

The Management of Resources as a Driver of Sustainable Development, edited by Tony 

Addison and Alan Roe, First edition. UNU-WIDER Studies in Development Economics. 

Oxford, United Kingdom: Oxford University Press. 

Adeloye, K. A., and A. O. Sotomi. 2013. “Youth Farmers ’ Coping Strategies with Climate 

Change in Osun.” Journal of Biology, Agriculture and Healthcare 3 (14). 

Adu, Derick T., John K. M. Kuwornu, Henry Anim-Somuah, and Nophea Sasaki. 2018. 

“Application of Livelihood Vulnerability Index in Assessing Smallholder Maize Farming 

Households’ Vulnerability to Climate Change in Brong-Ahafo Region of Ghana.” Kasetsart 

Journal of Social Sciences 39 (1): 22–32. https://doi.org/10.1016/j.kjss.2017.06.009. 

Adzawla, William, and Heike Baumüller. 2021. “Effects of Livelihood Diversification on 

Gendered Climate Vulnerability in Northern Ghana.” Environment, Development and 

Sustainability 23 (1): 923–46. https://doi.org/10.1007/s10668-020-00614-3. 

Afridi, Farzana, Kanika Mahajan, and Nikita Sangwan. 2021. “The Gendered Effects of 

Climate Change: Production Shocks and Labor Response in Agriculture.” SSRN Scholarly 

Paper 3892596. Rochester, NY: Social Science Research Network. 

https://doi.org/10.2139/ssrn.3892596. 



250 
 

Agarwal, Bina. 2018. “Gender Equality, Food Security and the Sustainable Development 

Goals.” Current Opinion in Environmental Sustainability, Sustainability Science, 34 

(October): 26–32. https://doi.org/10.1016/j.cosust.2018.07.002. 

Aghamohammadi, Nasrin, Chng Saun Fong, Muniratul Husna Mohd Idrus, Logaraj 

Ramakreshnan, and Nik Meriam Sulaiman. 2021. “Environmental Heat-Related Health 

Symptoms among Community in a Tropical City.” Science of The Total Environment 782 

(August): 146611. https://doi.org/10.1016/j.scitotenv.2021.146611. 

Aguglia, Andrea, Gabriele Giacomini, Elisa Montagna, Andrea Amerio, Andrea Escelsior, 

Marco Capello, Laura Cutroneo, et al. 2021. “Meteorological Variables and Suicidal 

Behavior: Air Pollution and Apparent Temperature Are Associated With High-Lethality 

Suicide Attempts and Male Gender.” Frontiers in Psychiatry 12. 

https://www.frontiersin.org/article/10.3389/fpsyt.2021.653390. 

Aguilar, Lorena, Margaux Granat, and Cate Owren. 2015. Roots for the Future the 

Landscape and Way Forward on Gender and Climate Change. Washington, D.C: 

International Union for Conservation of Nature (IUCN). 

/docman/rosasec/a77c15/18054.pdf. 

Ahmad, Nabrees, Dilshan Fernando, Gayani K. Nandasiri, and Indrajith Nissanka. 2020. “A 

Study of Thermal Comfort in Clothing and the Need for Personal Cooling Garments in Sri 

Lanka.” In Proceedings of the National Engineering Research Symposium (NERS 2020), 

1:149–54. Sri Lanka. 

Ahmadalipour, Ali, Hamid Moradkhani, Andrea Castelletti, and Nicholas Magliocca. 2019. 

“Future Drought Risk in Africa: Integrating Vulnerability, Climate Change, and Population 

Growth.” Science of The Total Environment 662 (April): 672–86. 

https://doi.org/10.1016/j.scitotenv.2019.01.278. 

Ahmed, Abubakari, Elaine T. Lawson, Adelina Mensah, Chris Gordon, and Jon Padgham. 

2016. “Adaptation to Climate Change or Non-Climatic Stressors in Semi-Arid Regions? 

Evidence of Gender Differentiation in Three Agrarian Districts of Ghana.” Environmental 

Development 20 (November): 45–58. https://doi.org/10.1016/j.envdev.2016.08.002. 

Ahmed, Saleh, and Elizabeth Eklund. 2021. “Climate Change Impacts in Coastal Bangladesh: 

Migration, Gender and Environmental Injustice.” Asian Affairs 52 (1): 155–74. 

https://doi.org/10.1080/03068374.2021.1880213. 

Ajroud, Brittany, Kame Westerman, and Janet Edmond. 2015. “Men and Women as 

Conservation Partners in Conflict Settings.” Peace Review 27 (2): 175–80. 

https://doi.org/10.1080/10402659.2015.1037622. 



251 
 

Akinbami, C. a. O., J. E. Olawoye, F. A. Adesina, and V. Nelson. 2019. “Exploring Potential 

Climate-Related Entrepreneurship Opportunities and Challenges for Rural Nigerian 

Women.” Journal of Global Entrepreneurship Research 9 (1). 

https://doi.org/10.1186/s40497-018-0141-3. 

Akinsemolu, Adenike A., and Obafemi A. P. Olukoya. 2020. “The Vulnerability of Women to 

Climate Change in Coastal Regions of Nigeria: A Case of the Ilaje Community in Ondo 

State.” Journal of Cleaner Production 246 (February): 119015. 

https://doi.org/10.1016/j.jclepro.2019.119015. 

Akugre, Francis A., Kwadwo Owusu, Charlotte Wrigley-Asante, and Elaine T. Lawson. 2021. 

“How Do Land Tenure Arrangements Influence Adaptive Responses of Farmers? A Study of 

Crop Farmers from Semi-Arid Ghana.” GeoJournal, January. https://doi.org/10.1007/s10708-

021-10372-y. 

Alam, G. M. Monirul. 2017. “Livelihood Cycle and Vulnerability of Rural Households to 

Climate Change and Hazards in Bangladesh.” Environmental Management 59 (5): 777–91. 

https://doi.org/10.1007/s00267-017-0826-3. 

Aldred, Rachel, Bridget Elliott, James Woodcock, and Anna Goodman. 2017. “Cycling 

Provision Separated from Motor Traffic: A Systematic Review Exploring Whether Stated 

Preferences Vary by Gender and Age.” Transport Reviews 37 (1): 29–55. 

https://doi.org/10.1080/01441647.2016.1200156. 

Alem, Yonas. 2021. “Mitigating Climate Change through Sustainable Technology Adoption: 

Insights from Cookstove Interventions.” Working Paper CC–006. AERC Working Paper 

Series. Nairobi, Kenya: The African Economic Research Consortium. 

Alhassan, Suhiyini I., John K.M. Kuwornu, and Yaw B. Osei-Asare. 2018. “Gender Dimension 

of Vulnerability to Climate Change and Variability: Empirical Evidence of Smallholder 

Farming Households in Ghana.” International Journal of Climate Change Strategies and 

Management 11 (2): 195–214. https://doi.org/10.1108/IJCCSM-10-2016-0156. 

Ali, Daniel, Derick Bowen, Klaus Deininger, and Marguerite Duponchel. 2016. “Investigating 

the Gender Gap in Agricultural Productivity: Evidence from Uganda.” World Development 

87 (November): 152–70. https://doi.org/10.1016/j.worlddev.2016.06.006. 

Allegretti, Antonio, and Sam Greene. 2022. “Water Sector Reform, Climate Change and 

Climate-Resilient Planning in Central Tanzania.” Working Paper. London: IIED. 

Alston, Margaret. 2015. Women and Climate Change in Bangladesh. London: Routledge. 

https://doi.org/10.4324/9781315774589. 



252 
 

Alston, Margaret, and Badi Akhter. 2016. “Gender and Food Security in Bangladesh: The 

Impact of Climate Change.” Gender, Place & Culture 23 (10): 1450–64. 

https://doi.org/10.1080/0966369X.2016.1204997. 

Alvi, Shahzad, Shahzada M. Naeem Nawaz, and Umer Khayyam. 2020. “How Does One 

Motivate Climate Mitigation? Examining Energy Conservation, Climate Change, and 

Personal Perceptions in Bangladesh and Pakistan.” Energy Research & Social Science 70 

(December): 101645. https://doi.org/10.1016/j.erss.2020.101645. 

Ampaire, Edidah L., Mariola Acosta, Sofia Huyer, Ritah Kigonya, Perez Muchunguzi, Rebecca 

Muna, and Laurence Jassogne. 2020. “Gender in Climate Change, Agriculture, and Natural 

Resource Policies: Insights from East Africa.” Climatic Change 158 (1): 43–60. 

https://doi.org/10.1007/s10584-019-02447-0. 

Amri, Avianto, Deanne K. Bird, Kevin Ronan, Katharine Haynes, and Briony Towers. 2017. 

“Disaster Risk Reduction Education in Indonesia: Challenges and Recommendations for 

Scaling Up.” Natural Hazards and Earth System Sciences 17 (4): 595–612. 

https://doi.org/10.5194/nhess-17-595-2017. 

Amsler, Kelly, Chloe Hein, and Genet Klasek. 2017. “Youth Decision Making in Agricultural 

Adaptation to Climate Change: An Analysis in East Africa.” Working Paper 206. Wageningen, 

the Netherlands: CGIAR Research Program on Climate Change, Agriculture and Food 

Security (CCAFS). 

https://cgspace.cgiar.org/bitstream/handle/10568/88082/CCAFS_WP_206.pdf?sequence=1&

isAllowed=y. 

Amuasi, John H., Tamara Lucas, Richard Horton, and Andrea S. Winkler. 2020. 

“Reconnecting for Our Future: The Lancet One Health Commission.” The Lancet 395 

(10235): 1469–71. https://doi.org/10.1016/S0140-6736(20)31027-8. 

Amundson, Ronald, and Leopold Biardeau. 2018. “Soil Carbon Sequestration Is an Elusive 

Climate Mitigation Tool.” PNAS 115 (46). https://doi.org/10.1073/pnas.1815901115. 

Anbacha, Abiyot Eliyas, and Darley Jose Kjosavik. 2021. “Pastoral Livelihood Diversification 

and Gender in Borana, Southern Ethiopia.” Rangeland Ecology & Management 79 

(November): 1–12. https://doi.org/10.1016/j.rama.2021.06.006. 

Andersen, Lykke E., Dorte Verner, and Manfred Wiebelt. 2017. “Gender and Climate Change 

in Latin America: An Analysis of Vulnerability, Adaptation and Resilience Based on 

Household Surveys.” Journal of International Development 29 (7): 857–76. 

https://doi.org/10.1002/jid.3259. 

Anderson Hoffner, Laurel, Joni Simpson, Cristina Martinez-Fernandez, and Aruch 

Patumtaewapibal. 2021. “Turning up the Heat Exploring Potential Links between Climate 



253 
 

Change and Gender-Based Violence and Harassment in the Garment Sector.” 

995126893202676. ILO Working Papers. ILO Working Papers. International Labour 

Organization. http://ideas.repec.org/p/ilo/ilowps/995126893202676.html. 

Andrijevic, Marina, Jesus Crespo Cuaresma, Tabea Lissner, Adelle Thomas, and Carl-

Friedrich Schleussner. 2020. “Overcoming Gender Inequality for Climate Resilient 

Development.” Nature Communications 11 (1): 6261. https://doi.org/10.1038/s41467-020-

19856-w. 

Anenberg, Susan C., Kalpana Balakrishnan, James Jetter, Omar Masera, Sumi Mehta, Jacob 

Moss, and Veerabhadran Ramanathan. 2013. “Cleaner Cooking Solutions to Achieve Health, 

Climate, and Economic Cobenefits.” Environmental Science & Technology 47 (9): 3944–52. 

https://doi.org/10.1021/es304942e. 

Anttila-Hughes, Jesse, and Solomon Hsiang. 2013. “Destruction, Disinvestment, and Death: 

Economic and Human Losses Following Environmental Disaster.” SSRN Scholarly Paper 

2220501. Rochester, NY: Social Science Research Network. 

https://doi.org/10.2139/ssrn.2220501. 

Antwi-Agyei, Philip, Andrew J. Dougill, and Lindsay C. Stringer. 2015. “Impacts of Land 

Tenure Arrangements on the Adaptive Capacity of Marginalized Groups: The Case of 

Ghana’s Ejura Sekyedumase and Bongo Districts.” Land Use Policy 49 (December): 203–12. 

https://doi.org/10.1016/j.landusepol.2015.08.007. 

Antwi-Agyei, Philip, Esther Ako Wiafe, Kofi Amanor, Frank Baffour-Ata, and Samuel Nii Ardey 

Codjoe. 2021. “Determinants of Choice of Climate Change Adaptation Practices by 

Smallholder Pineapple Farmers in the Semi-Deciduous Forest Zone of Ghana.” 

Environmental and Sustainability Indicators 12 (December): 100140. 

https://doi.org/10.1016/j.indic.2021.100140. 

Apatinga, Gervin A., Corinne J. Schuster-Wallace, and Sarah E. Dickson-Anderson. 2022. “A 

Conceptual Framework for Gender and Climate Mainstreaming to Mitigate Water 

Inaccessibility in Rural Sub-Saharan Africa.” WIREs Water n/a (n/a): e1591. 

https://doi.org/10.1002/wat2.1591. 

APWLD, Femnet, Fos Feminista, and WEDO. 2022. “Toward a Gender-Transformative 

Agenda for Climate and Environmental Action: A Framework for Policy Outcomes at 

CSW66.” WEDO. https://wedo.org/wp-content/uploads/2022/03/WRC_CSW-key-

demands_2022-1.pdf. 

Arwida, Shintia Dian, Cynthia Dewi Maharani, Bimbika Sijapati Basnet, and Anastasia Lucy 

Yang. 2017. “Gender Relevant Considerations for Developing REDD+ Indicators: Lessons 

Learned for Indonesia.” Infobrief 168. Center for International Forestry Research (CIFOR). 

https://doi.org/10.17528/cifor/006398. 



254 
 

Asadullah, M. Niaz, Kazi Md Mukitul Islam, and Zaki Wahhaj. 2021. “Child Marriage, Climate 

Vulnerability and Natural Disasters in Coastal Bangladesh.” Journal of Biosocial Science 53 

(6): 948–67. https://doi.org/10.1017/S0021932020000644. 

Asfaw, Solomon, and Giuseppe Maggio. 2018. “Gender, Weather Shocks and Welfare: 

Evidence from Malawi.” The Journal of Development Studies 54 (2): 271–91. 

https://doi.org/10.1080/00220388.2017.1283016. 

Asfaw, Solomon, Antonio Scognamillo, Gloria Di Caprera, Nicholas Sitko, and Adriana 

Ignaciuk. 2019. “Heterogeneous Impact of Livelihood Diversification on Household Welfare: 

Cross-Country Evidence from Sub-Saharan Africa.” World Development 117 (May): 278–95. 

https://doi.org/10.1016/j.worlddev.2019.01.017. 

Ashley, Holly, Nicole Kenton, and Angela Milligan. 2013. “Tools for Supporting Sustainable 

Natural Resource Management and Livelihoods.” IIED. 

https://pubs.iied.org/sites/default/files/pdfs/migrate/14620IIED.pdf. 

Ashraf, Usman. 2022. “Participation and Exclusion in Mega Tree-Planting Projects.” London: 

IIED. 

Asrat, Paulos, and Belay Simane. 2018. “Farmers’ Perception of Climate Change and 

Adaptation Strategies in the Dabus Watershed, North-West Ethiopia.” Ecological Processes 

7 (1): 7. https://doi.org/10.1186/s13717-018-0118-8. 

Assan, Elsie, Murari Suvedi, Laura Schmitt Olabisi, and Andrea Allen. 2018. “Coping with and 

Adapting to Climate Change: A Gender Perspective from Smallholder Farming in Ghana.” 

Environments 5 (8): 86. https://doi.org/10.3390/environments5080086. 

Atteridge, Aaron, and Elise Remling. 2018. “Is Adaptation Reducing Vulnerability or 

Redistributing It?” WIREs Climate Change 9 (1): e500. https://doi.org/10.1002/wcc.500. 

Ault, Toby R. 2020. “On the Essentials of Drought in a Changing Climate.” Science 368 

(6488): 256–60. https://doi.org/10.1126/science.aaz5492. 

Ayana, Geleta Fekadu, Tebarek Lika Megento, and Fekadu Gurmessa Kussa. 2021. “The 

Extent of Livelihood Diversification on the Determinants of Livelihood Diversification in 

Assosa Wereda, Western Ethiopia.” GeoJournal, February. https://doi.org/10.1007/s10708-

021-10379-5. 

Aydin, Can, Cigdem Tarhan, Ahmet Selcuk Ozgur, and Vahap Tecim. 2016. “Improving 

Disaster Resilience Using Mobile Based Disaster Management System.” Procedia 

Technology, 9th International Conference Interdisciplinarity in Engineering, INTER-ENG 

2015, 8-9 October 2015, Tirgu Mures, Romania, 22 (January): 382–90. 

https://doi.org/10.1016/j.protcy.2016.01.027. 



255 
 

Ayers, Jessica, and Tim Forsyth. 2009. Community-Based Adaptation to Climate Change. 

Participatory Learning and Action. London: IIED. https://pubs.iied.org/14573iied. 

Azhar, Gulrez Shah, Dileep Mavalankar, Amruta Nori-Sarma, Ajit Rajiva, Priya Dutta, Anjali 

Jaiswal, Perry Sheffield, Kim Knowlton, and Jeremy J. Hess. 2014. “Heat-Related Mortality in 

India: Excess All-Cause Mortality Associated with the 2010 Ahmedabad Heat Wave.” PLoS 

ONE 9 (3): e91831. https://doi.org/10.1371/journal.pone.0091831. 

Badstue, Lone, Anouka van Eerdewijk, Katrine Danielsen, Mahlet Hailemariam, and 

Elizabeth Mukewa. 2020. “How Local Gender Norms and Intra-Household Dynamics Shape 

Women’s Demand for Laborsaving Technologies: Insights from Maize-Based Livelihoods in 

Ethiopia and Kenya.” Gender, Technology and Development 24 (3): 341–61. 

https://doi.org/10.1080/09718524.2020.1830339. 

Baker, Rachel E. 2020. “Climate Change Drives Increase in Modeled HIV Prevalence.” 

Climatic Change 163 (1): 237–52. https://doi.org/10.1007/s10584-020-02753-y. 

Bakker, Karen. 2010. “The Limits of ‘Neoliberal Natures’: Debating Green Neoliberalism.” 

Progress in Human Geography 34 (6): 715–35. https://doi.org/10.1177/0309132510376849. 

Bakker, Stefan, Gary Haq, Karl Peet, Sudhir Gota, Nikola Medimorec, Alice Yiu, Gail Jennings, 

and John Rogers. 2019. “Low-Carbon Quick Wins: Integrating Short-Term Sustainable 

Transport Options in Climate Policy in Low-Income Countries.” Sustainability 11 (16): 4369. 

https://doi.org/10.3390/su11164369. 

Balbus, John, Peter Berry, Meagan Brettle, Shalini Jagnarine-Azan, Agnes Soares, Ciro 

Ugarte, Linda Varangu, and Elena Villalobos Prats. 2016. “Enhancing the Sustainability and 

Climate Resiliency of Health Care Facilities: A Comparison of Initiatives and Toolkits.” 

Revista Panamericana de Salud Pública 40 (September): 174–80. 

Balikoowa, Kenneth, Goretie Nabanoga, David Tumusiime, and Michael Mbogga. 2019. 

“Gender Differentiated Vulnerability to Climate Change in Eastern Uganda.” Climate and 

Development 11 (February): 1–11. https://doi.org/10.1080/17565529.2019.1580555. 

Banerjee, Rakesh, and Riddhi Maharaj. 2020. “Heat, Infant Mortality, and Adaptation: 

Evidence from India.” Journal of Development Economics 143 (March): 102378. 

https://doi.org/10.1016/j.jdeveco.2019.102378. 

Banwell, Nicola, Shannon Rutherford, Brendan Mackey, and Cordia Chu. 2018. “Towards 

Improved Linkage of Disaster Risk Reduction and Climate Change Adaptation in Health: A 

Review.” International Journal of Environmental Research and Public Health 15 (4): 793. 

https://doi.org/10.3390/ijerph15040793. 

Barnes, Michele L., Peng Wang, Joshua E. Cinner, Nicholas A. J. Graham, Angela M. 

Guerrero, Lorien Jasny, Jacqueline Lau, Sarah R. Sutcliffe, and Jessica Zamborain-Mason. 



256 
 

2020. “Social Determinants of Adaptive and Transformative Responses to Climate Change.” 

Nature Climate Change 10 (9): 823–28. https://doi.org/10.1038/s41558-020-0871-4. 

Barnett, Jon, Saffron O’Neill, Steve Waller, and Sarah Rogers. 2013. “Reducing the Risk of 

Maladaptation in Response to Sea-Level Rise and Urban Water Scarcity.” In Successful 

Adaptation to Climate Change: Linking Science and Policy in a Rapidly Changing World, 

edited by Susanne C. Moser and Maxwell T. Boykoff, 37–49. Abingdon, Oxon New York: 

Routledge/Taylor & Francis Group. 

Barraclough, Lilian. 2022. “Examining the Experiences of Politically Active Youth in Mi’kma’ki 

with Climate Grief.” Master of Science, Halifax, Nova Scotia: Dalhousie University. 

https://DalSpace.library.dal.ca//handle/10222/81790. 

Basu, Rupa, Hong. Chen, De-Kun Li, and Lyndsay A. Avalos. 2017. “The Impact of Maternal 

Factors on the Association between Temperature and Preterm Delivery.” Environmental 

Research 154 (April): 109–14. https://doi.org/10.1016/j.envres.2016.12.017. 

Basu, Rupa, Lyndsay Gavin, Dharshani Pearson, Keita Ebisu, and Brian Malig. 2018. 

“Examining the Association Between Apparent Temperature and Mental Health-Related 

Emergency Room Visits in California.” American Journal of Epidemiology 187 (4): 726–35. 

https://doi.org/10.1093/aje/kwx295. 

Bekkar, Bruce, Susan Pacheco, Rupa Basu, and Nathaniel DeNicola. 2020. “Association of 

Air Pollution and Heat Exposure With Preterm Birth, Low Birth Weight, and Stillbirth in the 

US.” JAMA Network Open 3 (6): e208243. 

https://doi.org/10.1001/jamanetworkopen.2020.8243. 

Bele, Mekou Y., Anne M. Tiani, Olufunso A. Somorin, and Denis J. Sonwa. 2013. “Exploring 

Vulnerability and Adaptation to Climate Change of Communities in the Forest Zone of 

Cameroon.” Climatic Change 119 (3): 875–89. https://doi.org/10.1007/s10584-013-0738-z. 

Benkenstein, Alex, Romy Chevallier, Desirée Kosciulek, Ditebogo Lebea, and Kiara Worth. 

2020. “Youth Climate Advocacy.” South African Institute of International Affairs (SAIIA). 

https://www.africaportal.org/publications/youth-climate-advocacy/. 

Bensch, Gunther, Marc Jeuland, and Jörg Peters. 2021. “Efficient Biomass Cooking in Africa 

for Climate Change Mitigation and Development.” One Earth 4 (6): 879–90. 

https://doi.org/10.1016/j.oneear.2021.05.015. 

Bentz, Julia, and Karen O’Brien. 2019. “ART FOR CHANGE: Transformative Learning and 

Youth Empowerment in a Changing Climate.” Edited by Alastair Iles and Manjana Milkoreit. 

Elementa: Science of the Anthropocene 7 (December): 52. 

https://doi.org/10.1525/elementa.390. 



257 
 

Berrueta, Victor M., Montserrat Serrano-Medrano, Carlos García-Bustamante, Marta Astier, 

and Omar R. Masera. 2017. “Promoting Sustainable Local Development of Rural 

Communities and Mitigating Climate Change: The Case of Mexico’s Patsari Improved 

Cookstove Project.” Climatic Change 140 (1): 63–77. https://doi.org/10.1007/s10584-015-

1523-y. 

Beyene, Abebe, Randy Bluffstone, Zenebe Gebreegzhiaber, Peter Martinsson, Alemu 

Mekonnen, and Ferdinand Vieider. 2015. Do Improved Biomass Cookstoves Reduce 

Fuelwood Consumption and Carbon Emissions? Evidence from Rural Ethiopia Using a 

Randomized Treatment Trial with Electronic Monitoring. Policy Research Working Papers. 

The World Bank. https://doi.org/10.1596/1813-9450-7324. 

Beyene, Abebe D., Randall Bluffstone, Sahan Dissanayake, Zenebe Gebreegziabher, Peter 

Martinsson, Alemu Mekonnen, and Michael Toman. 2015. Can Improved Biomass 

Cookstoves Contribute to REDD+ in Low-Income Countries? Evidence from a Controlled 

Cooking Test Trial with Randomized Behavioral Treatments. Policy Research Working 

Papers. The World Bank. https://doi.org/10.1596/1813-9450-7394. 

Bezu, Sosina, Teferi Demissie, Degnet Abebaw, Catherine Mungai, Seble Samuel, Radeny 

Maren, Sophia Huyer, and Dawit Solomon. 2020. “Climate Change, Agriculture and 

International Migration Nexus: African Youth Perspective.” Working Paper 324. 

Wageningen, the Netherlands: CGIAR Research Program on Climate Change, Agriculture 

and Food Security. 

https://cgspace.cgiar.org/bitstream/handle/10568/110278/Climate%20Migration%20Worki

ng%20Paper%20Final.pdf?sequence=1&isAllowed=y. 

Bhadwal, Suruchi, Ghanashyam Sharma, Ganesh Gorti, and Sudeshna Maya Sen. 2019. 

“Livelihoods, Gender and Climate Change in the Eastern Himalayas.” Environmental 

Development, Conceptualizing and Contextualizing Gendered Vulnerabilities to Climate 

Variability in the Hindu Kush Himalayan Region, 31 (September): 68–77. 

https://doi.org/10.1016/j.envdev.2019.04.008. 

Bharadwaj, Ritu. 2022. “Firm Foundations for Child-Centred Climate Resilience.” Briefing 

Paper. London: IIED. http://pubs.iied.org/20766iied. 

Bharadwaj, Ritu, Devanshu Chakravarti, and N Karthikeyan. 2022. “Child-Centred 

Community-Based Adaptation in Bangladesh.” Working Paper. London: IIED. 

https://pubs.iied.org/20776iied. 

Bharadwaj, Ritu, Nikhil Raj, N Karthikeyan, Roopashree Shanker, Johnson Topno, and 

Daljeet Kaur. 2022. “Social Protection and Informal Job Market Reform for Tackling the 

Climate Migration Nexus.” Working Paper. London: IIED. https://pubs.iied.org/21121iied. 



258 
 

Bikomeye, Jean C., Caitlin S. Rublee, and Kirsten M. M. Beyer. 2021. “Positive Externalities of 

Climate Change Mitigation and Adaptation for Human Health: A Review and Conceptual 

Framework for Public Health Research.” International Journal of Environmental Research 

and Public Health 18 (5): 2481. https://doi.org/10.3390/ijerph18052481. 

Birkmann, J., O. D. Cardona, M. L. Carreño, A. H. Barbat, M. Pelling, S. Schneiderbauer, S. 

Kienberger, et al. 2013. “Framing Vulnerability, Risk and Societal Responses: The MOVE 

Framework.” Natural Hazards 67 (2): 193–211. https://doi.org/10.1007/s11069-013-0558-5. 

Biswas, Bhabananda, Fangjie Qi, Jayanta Kumar Biswas, Ayanka Wijayawardena, 

Muhammad Atikul Islam Khan, and Ravi Naidu. 2018. “The Fate of Chemical Pollutants with 

Soil Properties and Processes in the Climate Change Paradigm—A Review.” Soil Systems 2 

(3): 51. https://doi.org/10.3390/soilsystems2030051. 

Blom, Sylvia, Ariel Ortiz-Bobea, and John Hoddinott. 2022. “Heat Exposure and Child 

Nutrition: Evidence from West Africa.” Journal of Environmental Economics and 

Management 115 (September): 102698. https://doi.org/10.1016/j.jeem.2022.102698. 

Blue Ventures. 2022. “Community Health.” Blue Ventures. 2022. 

https://blueventures.org/what-we-do/beyond-fishing/community-health/. 

Boas, Ingrid, Nine de Pater, and Basundhara Tripathy Furlong. 2022. “Moving beyond 

Stereotypes: The Role of Gender in the Environmental Change and Human Mobility Nexus.” 

Climate and Development 0 (0): 1–9. https://doi.org/10.1080/17565529.2022.2032565. 

Bogdan, Olga, C. Chungu McPherlain, and Seulgi Yoon. 2019. “Gendered Impacts of 

Weather and Climate: Evidence from Asia, Pacific and Africa.” World Meteorological 

Organization. 

https://library.wmo.int/index.php?lvl=notice_display&id=21623#.Yz3pKnbMJyx. 

Bolton, Laura. 2021. “Climate and Environment Learning Resource Guide.” Institute of 

Development Studies (IDS). https://doi.org/10.19088/K4D.2021.060. 

Borgå, Katrine, Melissa A. McKinney, Heli Routti, Kim J. Fernie, Julia Giebichenstein, Ingeborg 

Hallanger, and Derek C. G. Muir. 2022. “The Influence of Global Climate Change on 

Accumulation and Toxicity of Persistent Organic Pollutants and Chemicals of Emerging 

Concern in Arctic Food Webs.” Environmental Science: Processes & Impacts. 

https://doi.org/10.1039/D1EM00469G. 

Bose-O’Reilly, Stephan, Hein Daanen, Katharina Deering, Nicola Gerrett, Maud Maria 

Theresia Elisabeth Huynen, Jason Lee, Stefan Karrasch, et al. 2021. “COVID-19 and Heat 

Waves: New Challenges for Healthcare Systems.” Environmental Research 198 (July): 

111153. https://doi.org/10.1016/j.envres.2021.111153. 



259 
 

Bowman, Benjamin. 2020. “‘They Don’t Quite Understand the Importance of What We’re 

Doing Today’: The Young People’s Climate Strikes as Subaltern Activism.” Sustainable Earth 

3 (1): 16. https://doi.org/10.1186/s42055-020-00038-x. 

Boyer, A. E., S.S. Meijer, and M. Gilligan. 2020. “Advancing Gender in the Environment: 

Exploring the Triple Nexus of Gender Inequality, State Fragility, and Climate Vulnerability.” 

Washington, DC: IUCN & USAID. 

Brand, Christian, Evi Dons, Esther Anaya-Boig, Ione Avila-Palencia, Anna Clark, Audrey de 

Nazelle, Mireia Gascon, et al. 2021. “The Climate Change Mitigation Effects of Daily Active 

Travel in Cities.” Transportation Research Part D: Transport and Environment 93 (April): 

102764. https://doi.org/10.1016/j.trd.2021.102764. 

Braun, Yvonne A. 2020. “Environmental Change, Risk and Vulnerability: Poverty, Food 

Insecurity and HIV/AIDS amid Infrastructural Development and Climate Change in Southern 

Africa.” Cambridge Journal of Regions, Economy and Society 13 (2): 267–91. 

https://doi.org/10.1093/cjres/rsaa008. 

Brauw, Alan de, Berber Kramer, and Mike Murphy. 2021. “Migration, Labor and Women’s 

Empowerment: Evidence from an Agricultural Value Chain in Bangladesh.” World 

Development 142 (June): 105445. https://doi.org/10.1016/j.worlddev.2021.105445. 

Brezina, Tadej, Ulrich Leth, and Helmut Lemmerer. 2020. “Mental Barriers in Planning for 

Cycling.” In The Politics of Cycling Infrastructure: Spaces and (In)Equality, edited by Cox 

Peter and Koglin Till. Policy Press. 

Brickell, Katherine, Laurie Parsons, Nithya Natarajan, and Sopheak Chann. 2018. “Blood 

Bricks: Untold Stories of Modern Slavery and Climate Change from Cambodia.” 

https://opendocs.ids.ac.uk/opendocs/handle/20.500.12413/15985. 

Brodie, Nicola, and Elizabeth A. Silberholz. 2021. “Progress in Understanding Climate 

Change’s Effects on Children and Youth.” Current Opinion in Pediatrics 33 (6): 684–90. 

https://doi.org/10.1097/MOP.0000000000001078. 

Brody, Alyson, Justina Demetriades, and Emily Esplen. 2008. “Gender and Climate Change: 

Mapping the Linkages -  A Scoping Study on Knowledge and Gaps.” Scoping Study. Brighton, 

United Kingdom: Institute of Development Studies. 

http://www.adequations.org/IMG/pdf/GenderAndClimateChange.pdf. 

Broeckhoven, Nicky, and An Cliquet. 2015. “Gender and Ecological Restoration: Time to 

Connect the Dots.” Restoration Ecology 23 (6): 729–36. https://doi.org/10.1111/rec.12270. 

Brooks, Nick, and W. Neil Adger. 2005. “Assessing and Enhancing Adaptive Capacity.” In 

Adaptation Policy Frameworks for Climate Change: Developing Strategies, Policies, and 

Measures, edited by Ian Burton, Bo Lim, Erika Spanger-Siegfried, Elizabeth L. Malone, and 



260 
 

Saleemul Huq, 165–81. Technical Paper 7. Cambridge, UK ; New York: Cambridge University 

Press. 

Brown, H.C. Peach. 2011. “Gender, Climate Change and REDD+ in the Congo Basin Forests 

of Central Africa.” The International Forestry Review 13 (2): 163–76. 

Brown, Katrina. 2014. “Global Environmental Change I: A Social Turn for Resilience?” 

Progress in Human Geography 38 (1): 107–17. https://doi.org/10.1177/0309132513498837. 

Bryan, Elizabeth, Sophie Theis, Jowel Choufani, Alessandro De Pinto, Ruth Meinzen-Dick, 

and Claudia Ringler. 2017. “Gender-Sensitive, Climate-Smart Agriculture for Improved 

Nutrition in Africa South of the Sahara.” 0 ed. Washington, DC: International Food Policy 

Research Institute. https://doi.org/10.2499/9780896292949_09. 

Bryson, Julia M., Kaitlin Patterson, Lea Berrang-Ford, Shuaib Lwasa, Didacus B. Namanya, 

Sabastian Twesigomwe, Charity Kesande, James D. Ford, Indigenous Health Adaptation to 

Climate Change Research Team, and Sherilee L. Harper. 2021. “Seasonality, Climate 

Change, and Food Security during Pregnancy among Indigenous and Non-Indigenous 

Women in Rural Uganda: Implications for Maternal-Infant Health.” PLOS ONE 16 (3): 

e0247198. https://doi.org/10.1371/journal.pone.0247198. 

Buchanan, Astri, Maureen G. Reed, and Gun Lidestav. 2016. “What’s Counted as a Reindeer 

Herder? Gender and the Adaptive Capacity of Sami Reindeer Herding Communities in 

Sweden.” Ambio 45 (3): 352–62. https://doi.org/10.1007/s13280-016-0834-1. 

Buechler, Stephanie. 2016. “Gendered Vulnerabilities and Grassroots Adaptation Initiatives 

in Home Gardens and Small Orchards in Northwest Mexico.” Ambio 45 (3): 322–34. 

https://doi.org/10.1007/s13280-016-0832-3. 

Burke, Marshall, Felipe González, Patrick Baylis, Sam Heft-Neal, Ceren Baysan, Sanjay Basu, 

and Solomon Hsiang. 2018. “Higher Temperatures Increase Suicide Rates in the United 

States and Mexico.” Nature Climate Change 8 (8): 723–29. https://doi.org/10.1038/s41558-

018-0222-x. 

Burke, Susie E. L., Ann V. Sanson, and Judith Van Hoorn. 2018. “The Psychological Effects of 

Climate Change on Children.” Current Psychiatry Reports 20 (5): 35. 

https://doi.org/10.1007/s11920-018-0896-9. 

Burke, Susie, Ann V. Sanson, and Judith Van Hoorn. 2018. “The Psychological Effects of 

Climate Change on Children.” Current Psychiatry Reports 20 (5): 35. 

https://doi.org/10.1007/s11920-018-0896-9. 

Campbell, Bruce M., Sonja J. Vermeulen, Pramod K. Aggarwal, Caitlin Corner-Dolloff, Evan 

Girvetz, Ana Maria Loboguerrero, Julian Ramirez-Villegas, et al. 2016. “Reducing Risks to 



261 
 

Food Security from Climate Change.” Global Food Security, 2nd International Global Food 

Security Conference, 11 (December): 34–43. https://doi.org/10.1016/j.gfs.2016.06.002. 

Campbell-Lendrum, Diarmid, Lucien Manga, Magaran Bagayoko, and Johannes 

Sommerfeld. 2015. “Climate Change and Vector-Borne Diseases: What Are the Implications 

for Public Health Research and Policy?” Philosophical Transactions of the Royal Society B: 

Biological Sciences 370 (1665): 20130552. https://doi.org/10.1098/rstb.2013.0552. 

Caniglia, Ellen C., Jasmyn Abrams, Modiegi Diseko, Gloria Mayondi, Judith Mabuta, Joseph 

Makhema, Mompati Mmalane, et al. 2021. “Seasonality of Adverse Birth Outcomes in 

Women with and without HIV in a Representative Birth Outcomes Surveillance Study in 

Botswana.” BMJ Open 11 (9): e045882. https://doi.org/10.1136/bmjopen-2020-045882. 

Cannon, Clare E. B., and Eric K. Chu. 2021. “Gender, Sexuality, and Feminist Critiques in 

Energy Research: A Review and Call for Transversal Thinking.” Energy Research & Social 

Science 75 (May): 102005. https://doi.org/10.1016/j.erss.2021.102005. 

Cappelli, Federica, Valeria Costantini, and Davide Consoli. 2021. “The Trap of Climate 

Change-Induced ‘Natural’ Disasters and Inequality.” Global Environmental Change 70 

(September): 102329. https://doi.org/10.1016/j.gloenvcha.2021.102329. 

CARE International. 2014. “Gender-Sensitive Climate Vulnerability and Capacity Anaylsis 

(GCVCA): Practitioners Guide.” CARE Inernational. https://careclimatechange.org/wp-

content/uploads/2019/06/GCVCA_Practitioners-Guide-FINAL-July-2014.pdf. 

Care International, Vietnam. 2015. “Planning for Resilience: A Practitioner’s Manual to 

Support Community Based Adaptation to Climate Change.” Hanoi: CARE International in 

Vietnam. https://careclimatechange.org/wp-content/uploads/2016/03/Planning-for-

Resilience-EN.pdf. 

Carolan-Olah, Mary, and Dorota Frankowska. 2014. “High Environmental Temperature and 

Preterm Birth: A Review of the Evidence.” Midwifery 30 (1): 50–59. 

https://doi.org/10.1016/j.midw.2013.01.011. 

Carranza, Marissa, and Meredith T. Niles. 2019. “Smallholder Farmers Spend Credit 

Primarily on Food: Gender Differences and Food Security Implications in a Changing 

Climate.” Frontiers in Sustainable Food Systems 3. 

https://www.frontiersin.org/article/10.3389/fsufs.2019.00056. 

Carré, Julie, Nicolas Gatimel, Jessika Moreau, Jean Parinaud, and Roger Léandri. 2017. “Does 

Air Pollution Play a Role in Infertility?: A Systematic Review.” Environmental Health 16 (1): 

82. https://doi.org/10.1186/s12940-017-0291-8. 



262 
 

Casey, Gregory, Soheil Shayegh, Juan Moreno-Cruz, Martin Bunzl, Oded Galor, and Ken 

Caldeira. 2019. “The Impact of Climate Change on Fertility.” Environmental Research Letters 

14 (5): 054007. https://doi.org/10.1088/1748-9326/ab0843. 

Castañeda Carney, Itza, Laura Sabater, Cate Owren, and A.E. Boyer. 2020. Gender-Based 

Violence and Environment Linkages: The Violence of Inequality. Edited by Jamie Wen. 

Gland, Switzerland: IUCN, International Union for Conservation of Nature. 

https://doi.org/10.2305/IUCN.CH.2020.03.en. 

Castro, Joan, and Enrique Hernandez. 2015. “Linking Sexual and Reproductive Health and 

Rights, Population, Health, Environment and Climate Change Initiatives: A Scoping Study on 

Women and Fishers in the Philippines.” PATH Foundation Philippines, Inc. and Asian-Pacific 

Resource and Research Centre for Women (ARROW). 

https://doi.org/10.1163/9789004322714_cclc_2016-0184-012. 

Catalán-Vázquez, Minerva, Rosario Fernández-Plata, David Martínez-Briseño, Blanca 

Pelcastre-Villafuerte, Horacio Riojas-Rodríguez, Laura Suárez-González, Rogelio Pérez-

Padilla, and Astrid Schilmann. 2018. “Factors That Enable or Limit the Sustained Use of 

Improved Firewood Cookstoves: Qualitative Findings Eight Years after an Intervention in 

Rural Mexico.” PLOS ONE 13 (2): e0193238. https://doi.org/10.1371/journal.pone.0193238. 

Cattell, Jasper. 2021. “‘Change Is Coming’: Imagined Futures, Optimism and Pessimism 

Among Youth Climate Protesters.” Canadian Journal of Family and Youth / Le Journal 

Canadien de Famille et de La Jeunesse 13 (1): 1–17. https://doi.org/10.29173/cjfy29598. 

CDC. 2022. “Climate Effects on Health.” 2022. 

https://www.cdc.gov/climateandhealth/effects/default.htm. 

Cecelski, Elizabeth, and Soma Dutta. 2011. Mainstreaming Gender in Energy Projects: A 

Practical Handbook. Practical Action and ENERGIA. https://ppp.worldbank.org/public-

private-

partnership/sites/ppp.worldbank.org/files/documents/Energia_Mainstreaming_gender_in_e

nergy_projects_A_practical_Hand_book.pdf. 

Chagutah, Tigere. 2013. “Land Tenure Insecurity, Vulnerability to Climate-Induced Disaster 

and Opportunities for Redress in Southern Africa : Original Research.” Jamba : Journal of 

Disaster Risk Studies 5 (2): 1–8. https://doi.org/10.4102/jamba.v5i2.79. 

Chang, Kelly M., Jeremy J. Hess, John M. Balbus, Jonathan J. Buonocore, David A. Cleveland, 

Maggie L. Grabow, Roni Neff, et al. 2017. “Ancillary Health Effects of Climate Mitigation 

Scenarios as Drivers of Policy Uptake: A Review of Air Quality, Transportation and Diet Co-

Benefits Modeling Studies.” Environmental Research Letters 12 (11): 113001. 

https://doi.org/10.1088/1748-9326/aa8f7b. 



263 
 

Chant, Sylvia, and Caroline Sweetman. 2012. “Fixing Women or Fixing the World? ‘Smart 

Economics’, Efficiency Approaches, and Gender Equality in Development.” Gender & 

Development 20 (3): 517–29. https://doi.org/10.1080/13552074.2012.731812. 

Charlson, Fiona, Suhailah Ali, Tarik Benmarhnia, Madeleine Pearl, Alessandro Massazza, 

Jura Augustinavicius, and James G. Scott. 2021. “Climate Change and Mental Health: A 

Scoping Review.” International Journal of Environmental Research and Public Health 18 (9): 

4486. https://doi.org/10.3390/ijerph18094486. 

Chauhan, Dharmistha. 2021. “Training Manual on Gender and Climate Change Resilience.” 

Kuala Lumpur and Bangkok: The Asian-Pacific Resource and Research Centre for Women 

(ARROW) and UN Women Regional Office for Asia and the Pacific. https://arrow.org.my/wp-

content/uploads/2021/08/Empower-Training-Manual_GCCR-compressed.pdf. 

Chen, Lie Hong, Synnove F. Knutsen, David Shavlik, W. Lawrence Beeson, Floyd Petersen, 

Mark Ghamsary, and David Abbey. 2005. “The Association between Fatal Coronary Heart 

Disease and Ambient Particulate Air Pollution: Are Females at Greater Risk?” Environmental 

Health Perspectives 113 (12): 1723–29. https://doi.org/10.1289/ehp.8190. 

Chen, Shuquan, Rohini Bagrodia, Charlotte C. Pfeffer, Laura Meli, and George A. Bonanno. 

2020. “Anxiety and Resilience in the Face of Natural Disasters Associated with Climate 

Change: A Review and Methodological Critique.” Journal of Anxiety Disorders 76 

(December): 102297. https://doi.org/10.1016/j.janxdis.2020.102297. 

Chersich, Matthew F. 2019. “Will Global Warming Undo the Hard-Won Gains of Prevention 

of Mother-to-Child Transmission of HIV?” South African Medical Journal 109 (5): 287–88. 

https://doi.org/10.7196/SAMJ.2019.v109i5.13988. 

Chersich, Matthew F., F. Scorgie, C. Y. Wright, S. Mullick, A. Mathee, J. Hess, M. Richter, and 

H. Rees. 2019. “Climate Change and Adolescents in South Africa : The Role of Youth 

Activism and the Health Sector in Safeguarding Adolescents’ Health and Education.” South 

African Medical Journal 109 (9): 615–19. https://doi.org/10.7196/SAMJ.2019.v109i9.14327. 

Chersich, Matthew F., Callum Patrick Swift, Ian Edelstein, Greg Breetzke, Fiona Scorgie, 

Francois Schutte, and Caradee Y. Wright. 2019. “Violence in Hot Weather : Will Climate 

Change Exacerbate Rates of Violence in South Africa?” South African Medical Journal 109 

(7): 447–49. https://doi.org/10.7196/SAMJ.2019.v109i7.14134. 

Chibueze, Ezinne C., Veronika Tirado, Katharina da Silva Lopes, Olukunmi O. Balogun, Yo 

Takemoto, Toshiyuki Swa, Amarjargal Dagvadorj, et al. 2017. “Zika Virus Infection in 

Pregnancy: A Systematic Review of Disease Course and Complications.” Reproductive 

Health 14 (1): 28. https://doi.org/10.1186/s12978-017-0285-6. 



264 
 

Chidakwa, Patience, Clifford Mabhena, Blessing Mucherera, Joyline Chikuni, and Chipo 

Mudavanhu. 2020. “Women’s Vulnerability to Climate Change: Gender-Skewed Implications 

on Agro-Based Livelihoods in Rural Zvishavane, Zimbabwe.” Indian Journal of Gender 

Studies 27 (2): 259–81. https://doi.org/10.1177/0971521520910969. 

Chingarande, Dominica, Sophia Huyer, Silvia Lanzarini, Jackline N. Makokha, Winifred 

Masiko, Catherine Mungai, Jemimah Njuki, et al. 2020. “Background Paper on 

Mainstreaming Gender into National Adaptation Planning and Implementation in Sub-

Saharan Africa.” Working Paper. CGIAR Research Program on Climate Change, Agriculture 

and Food Security. https://cgspace.cgiar.org/handle/10568/110699. 

Chiotha, Sosten, Patrick J Likongwe, Willie Sagona, Gibson Y Mphepo, Michael Likoswe, 

Mathews D Tsirizeni, and Asafu Chijere. 2017. “Lake Chilwa Basin Climate Change 

Adaptation Programme: Impact 2010 – 2017.” Zomba, Malawi: LEAD SEA Publications. 

Choden, Kunzang, Rodney J. Keenan, and Craig R. Nitschke. 2020. “An Approach for 

Assessing Adaptive Capacity to Climate Change in Resource Dependent Communities in the 

Nikachu Watershed, Bhutan.” Ecological Indicators 114 (July): 106293. 

https://doi.org/10.1016/j.ecolind.2020.106293. 

Cianconi, Paolo, Sophia Betrò, and Luigi Janiri. 2020. “The Impact of Climate Change on 

Mental Health: A Systematic Descriptive Review.” Frontiers in Psychiatry 11. 

https://www.frontiersin.org/article/10.3389/fpsyt.2020.00074. 

Cimellaro, Gian Paolo, Chris Renschler, Andrei M. Reinhorn, and Lucy Arendt. 2016. 

“PEOPLES: A Framework for Evaluating Resilience.” Journal of Structural Engineering 142 

(10): 04016063. https://doi.org/10.1061/(ASCE)ST.1943-541X.0001514. 

Cinner, Joshua E., and Örjan Bodin. 2010. “Livelihood Diversification in Tropical Coastal 

Communities: A Network-Based Approach to Analyzing ‘Livelihood Landscapes.’” PLOS ONE 

5 (8): e11999. https://doi.org/10.1371/journal.pone.0011999. 

Clayton, Susan, and Bryan T. Karazsia. 2020. “Development and Validation of a Measure of 

Climate Change Anxiety.” Journal of Environmental Psychology 69 (June): 101434. 

https://doi.org/10.1016/j.jenvp.2020.101434. 

Clemens, Vera, Eckart von Hirschhausen, and Jörg M. Fegert. 2022. “Report of the 

Intergovernmental Panel on Climate Change: Implications for the Mental Health Policy of 

Children and Adolescents in Europe—a Scoping Review.” European Child & Adolescent 

Psychiatry 31 (5): 701–13. https://doi.org/10.1007/s00787-020-01615-3. 

Cohen, Philippa J., Sarah Lawless, Michelle Dyer, Miranda Morgan, Enly Saeni, Helen Teioli, 

and Paula Kantor. 2016. “Understanding Adaptive Capacity and Capacity to Innovate in 



265 
 

Social–Ecological Systems: Applying a Gender Lens.” Ambio 45 (3): 309–21. 

https://doi.org/10.1007/s13280-016-0831-4. 

Collins, Andrea. 2018. “Saying All the Right Things? Gendered Discourse in Climate-Smart 

Agriculture.” The Journal of Peasant Studies 45 (1): 175–91. 

https://doi.org/10.1080/03066150.2017.1377187. 

Comtesse, Hannah, Verena Ertl, Sophie M. C. Hengst, Rita Rosner, and Geert E. Smid. 2021. 

“Ecological Grief as a Response to Environmental Change: A Mental Health Risk or 

Functional Response?” International Journal of Environmental Research and Public Health 

18 (2): 734. https://doi.org/10.3390/ijerph18020734. 

Conservation International. 2015. “Lessons Learned: Gender + Natural Resources.” 

Infographic. https://www.conservation.org/docs/default-source/publication-pdfs/ci-gender-

field-demonstration-projects.pdf?sfvrsn=d1a2e5e_3. 

———. 2019. “Integrating Gender and Social Equity into Conservation Programming.” 

Conservation International. https://www.conservation.org/docs/default-source/publication-

pdfs/integrating-gender-and-social-equity-into-conservation-programming-

2019.pdf?sfvrsn=6b8e5c33_2. 

———. 2020. “Gender-Based Violence: Recognizing and Responding to Gender-Based 

Violence (GBV) in Community Conservation.” https://www.conservation.org/docs/default-

source/publication-pdfs/guidelines_gender-based-violence.pdf?sfvrsn=236c2593_2. 

Cook, Nathan J., Tara Grillos, and Krister P. Andersson. 2019. “Gender Quotas Increase the 

Equality and Effectiveness of Climate Policy Interventions.” Nature Climate Change 9 (4): 

330–34. https://doi.org/10.1038/s41558-019-0438-4. 

Cools, Sara, Martin Flatø, and Andreas Kotsadam. 2020. “Rainfall Shocks and Intimate 

Partner Violence in Sub-Saharan Africa.” Journal of Peace Research 57 (3): 377–90. 

https://doi.org/10.1177/0022343319880252. 

Corno, Lucia, Nicole Hildebrandt, and Alessandra Voena. 2017. “Age of Marriage, Weather 

Shocks, and the Direction of Marriage Payments.” Working Paper 23604. Working Paper 

Series. National Bureau of Economic Research. https://doi.org/10.3386/w23604. 

Cornwall, Andrea, Elizabeth Harrison, and Ann Whitehead. 2007. “Gender Myths and 

Feminist Fables: The Struggle for Interpretive Power in Gender and Development.” 

Development and Change 38 (1): 1–20. https://doi.org/10.1111/j.1467-7660.2007.00400.x. 

Cunsolo, Ashlee, and Neville R. Ellis. 2018. “Ecological Grief as a Mental Health Response to 

Climate Change-Related Loss.” Nature Climate Change 8 (4): 275–81. 

https://doi.org/10.1038/s41558-018-0092-2. 



266 
 

Cunsolo, Ashlee, Sherilee L. Harper, Kelton Minor, Katie Hayes, Kimberly G. Williams, and 

Courtney Howard. 2020. “Ecological Grief and Anxiety: The Start of a Healthy Response to 

Climate Change?” The Lancet Planetary Health 4 (7): e261–63. 

https://doi.org/10.1016/S2542-5196(20)30144-3. 

Currie, Janet, and Maya Rossin-Slater. 2013. “Weathering the Storm: Hurricanes and Birth 

Outcomes.” Journal of Health Economics 32 (3): 487–503. 

https://doi.org/10.1016/j.jhealeco.2013.01.004. 

Curtis, Sarah, Alistair Fair, Jonathan Wistow, Dimitri V. Val, and Katie Oven. 2017. “Impact of 

Extreme Weather Events and Climate Change for Health and Social Care Systems.” 

Environmental Health 16 (1): 128. https://doi.org/10.1186/s12940-017-0324-3. 

Cutter-Mackenzie, Amy, and David Rousell. 2019. “Education for What? Shaping the Field of 

Climate Change Education with Children and Young People as Co-Researchers.” Children’s 

Geographies 17 (1): 90–104. https://doi.org/10.1080/14733285.2018.1467556. 

CVI. 2022. “Home.” Climate Vulnerability Index (CVI). 2022. https://www.jcu.edu.au/cvi-

heritage. 

Daalen, Kim van, Laura Jung, Roopa Dhatt, and Alexandra L Phelan. 2020. “Climate Change 

and Gender-Based Health Disparities.” The Lancet Planetary Health 4 (2): e44–45. 

https://doi.org/10.1016/S2542-5196(20)30001-2. 

D’agnes, Leona, Heather D’agnes, J. Brad Schwartz, Maria Lourdes Amarillo, and Joan 

Castro. 2010. “Integrated Management of Coastal Resources and Human Health Yields 

Added Value: A Comparative Study in Palawan (Philippines).” Environmental Conservation 

37 (4): 398–409. https://doi.org/10.1017/S0376892910000779. 

Dalugoda, Yohani, Jyothi Kuppa, Hai Phung, Shannon Rutherford, and Dung Phung. 2022. 

“Effect of Elevated Ambient Temperature on Maternal, Foetal, and Neonatal Outcomes: A 

Scoping Review.” International Journal of Environmental Research and Public Health 19 (3): 

1771. https://doi.org/10.3390/ijerph19031771. 

Danielsen, Katrine, Franz F. Wong, Dana McLachlin, and Silvia Sarapura. 2018. “Typologies 

of Change: A Gender Synthesis of Canadian International Food Security Research Fund 

Projects.” Amsterdam: Royal Tropical Institute (KIT). https://idl-bnc-

idrc.dspacedirect.org/bitstream/handle/10625/57120/IDL-

57120.pdf?sequence=2&isAllowed=y. 

Dankelman, Irene. 2016. “Action Not Words: Confronting Gender Inequality through 

Climate Change Action and Disaster Risk Reduction in Asia.” Bangkok, Thailand: UN 

Women. 



267 
 

https://asiapacific.unwomen.org/sites/default/files/Field%20Office%20ESEAsia/Docs/Public

ations/2017/04/CCDRR_130317-s.pdf. 

Das, Saudamini, and Arup Mitra. 2021. “Does Climate Change Perception Make Livelihood 

Diversification More Effective? Evidence from the Consumption Mobility Study of Rural 

Households.” Working Paper Number 425. Delhi, India: Institute for Economic Growth. 

Dasgupta, Shouro, and Elizabeth J. Z. Robinson. 2021. “Improving Food Policies for a 

Climate Insecure World: Evidence from Ethiopia.” National Institute Economic Review 258: 

66–82. https://doi.org/10.1017/nie.2021.35. 

Datar, Ashlesha, Jenny Liu, Sebastian Linnemayr, and Chad Stecher. 2013. “The Impact of 

Natural Disasters on Child Health and Investments in Rural India.” Social Science & 

Medicine 76 (January): 83–91. https://doi.org/10.1016/j.socscimed.2012.10.008. 

Davies, Anna R., and Stephan Hügel. 2021. “Just Adapt: Engaging Disadvantaged Young 

People in Planning for Climate Adaptation.” Politics and Governance 9 (2): 100–111. 

Davis, Jason. 2017. “Fertility after Natural Disaster: Hurricane Mitch in Nicaragua.” 

Population and Environment 38 (4): 448–64. https://doi.org/10.1007/s11111-017-0271-5. 

Dazé, Angie, and Clare Church. 2019. “Toolkit for a Gender-Responsive Process to 

Formulate and Implement National Adaptation Plans (NAPs).” Winipeg, Canada: NAP Global 

Network and UNFCCC. 

De Pinto, Alessandro, Elizabeth Bryan, and Noora Aberman. 2020. “Synthesis of Climate 

Change, Gender, Youth and Nutrition Issues in Ghana.” CGIAR. 

https://cgspace.cgiar.org/bitstream/handle/10568/107382/IFAD_Ghana_Situation%20Analy

sis.pdf. 

De Pinto, Alessandro, Greg Seymour, Elizabeth Bryan, and Prapti Bhandari. 2020. “Women’s 

Empowerment and Farmland Allocations in Bangladesh: Evidence of a Possible Pathway to 

Crop Diversification.” Climatic Change 163 (2): 1025–43. https://doi.org/10.1007/s10584-

020-02925-w. 

Deb, Apurba Krishna, and C. Emdad Haque. 2016. “Livelihood Diversification as a Climate 

Change Coping Strategy Adopted by Small-Scale Fishers of Bangladesh.” In Climate Change 

Adaptation, Resilience and Hazards, edited by Walter Leal Filho, Haruna Musa, Gina Cavan, 

Paul O’Hare, and Julia Seixas, 345–68. Climate Change Management. Cham: Springer 

International Publishing. https://doi.org/10.1007/978-3-319-39880-8_21. 

Deering, Karl. 2019. “Gender Transformative Adaptation: From Good Practice to Better 

Policy.” Care. https://careclimatechange.org/wp-content/uploads/2019/06/Gender-

Transformative-Adaptation_Publication_FINAL.pdf. 



268 
 

DeFranco, Emily, William Moravec, Fan Xu, Eric Hall, Monir Hossain, Erin N. Haynes, Louis 

Muglia, and Aimin Chen. 2016. “Exposure to Airborne Particulate Matter during Pregnancy 

Is Associated with Preterm Birth: A Population-Based Cohort Study.” Environmental Health 

15 (1): 6. https://doi.org/10.1186/s12940-016-0094-3. 

Dejene, Melisew, and Logan Cochrane. 2022. “Safety Nets as a Means of Tackling Chronic 

Food Insecurity in Rural Southern Ethiopia: What Is Constraining Programme 

Contributions?” Canadian Journal of Development Studies / Revue Canadienne d’études Du 

Développement 43 (2): 157–75. https://doi.org/10.1080/02255189.2021.1914559. 

Deol, Taran. 2022. “There Is a Link between Heat and Mental Health; and Climate Change Is 

Making It More Pronounced.” Down to Earth, 2022. 

https://www.downtoearth.org.in/news/health/there-is-a-link-between-heat-and-mental-

health-and-climate-change-is-making-it-more-pronounced-

82559?utm_source=Mailer&amp;utm_medium=Email&amp;utm_campaign=Down%20To%2

0Earth-5189. 

Derr, Victoria, Louise Chawla, and Mara Mintzer. 2018. Placemaking with Children and 

Youth: Participatory Practices for Planning Sustainable Communities. New Village Press. 

Deryng, Delphine, Declan Conway, Navin Ramankutty, Jeff Price, and Rachel Warren. 2014. 

“Global Crop Yield Response to Extreme Heat Stress under Multiple Climate Change 

Futures.” Environmental Research Letters 9 (3): 034011. https://doi.org/10.1088/1748-

9326/9/3/034011. 

Desai, Zalak, and Ying Zhang. 2021. “Climate Change and Women’s Health: A Scoping 

Review.” GeoHealth 5 (9): e2021GH000386. https://doi.org/10.1029/2021GH000386. 

Devonald, Megan, Nicola Jones, Abreham Iyasu Gebru, and Workneh Yadete. 2022. 

“Rethinking Climate Change through a Gender and Adolescent Lens in Ethiopia.” Climate 

and Development 0 (0): 1–11. https://doi.org/10.1080/17565529.2022.2032568. 

Di Renzo, Gian Carlo, Jeanne A. Conry, Jennifer Blake, Mark S. DeFrancesco, Nathaniel 

DeNicola, James N. Martin, Kelly A. McCue, et al. 2015. “International Federation of 

Gynecology and Obstetrics Opinion on Reproductive Health Impacts of Exposure to Toxic 

Environmental Chemicals.” International Journal of Gynecology & Obstetrics 131 (3): 219–

25. https://doi.org/10.1016/j.ijgo.2015.09.002. 

Díaz, Sandra Myrna, Josef Settele, Eduardo Brondízio, Hien Ngo, Maximilien Guèze, John 

Agard, Almut Arneth, et al. 2019. The Global Assessment Report on Biodiversity and 

Ecosystem Services: Summary for Policy Makers. Intergovernmental Science-Policy 

Platform on Biodiversity and Ecosystem Services. 

https://ri.conicet.gov.ar/handle/11336/116171. 



269 
 

Dickin, Sarah, Lisa Segnestam, and Mariam Sou Dakouré. 2021. “Women’s Vulnerability to 

Climate-Related Risks to Household Water Security in Centre-East, Burkina Faso.” Climate 

and Development 13 (5): 443–53. https://doi.org/10.1080/17565529.2020.1790335. 

Dietz, William H., and Sydney Pryor. 2022. “How Can We Act to Mitigate the Global 

Syndemic of Obesity, Undernutrition, and Climate Change?” Current Obesity Reports, 

February. https://doi.org/10.1007/s13679-021-00464-8. 

Dinkelman, Taryn. 2015. “Long Run Health Repercussions of Drought Shocks: Evidence 

from South African Homelands.” National Bureau of Economic Research, NBER Working 

Paper Series, , 47. 

Dissanayake, Sahan, Abebe Damte Beyene, Randall Bluffstone, Zenebe Gebreegziabher, 

Gilbert Kiggundu, Shannon H. Kooser, Peter Martinsson, Alemu Mekonnen, and Michael 

Toman. 2018. “Improved Cook Stoves for Climate Change Mitigation? Evidence of Values, 

Preferences and Carbon Savings from a Choice Experiment in Ethiopia.” SSRN Scholarly 

Paper 3238338. Rochester, NY: Social Science Research Network. 

https://papers.ssrn.com/abstract=3238338. 

Dodson, Jenna C., Patrícia Dérer, Philip Cafaro, and Frank Götmark. 2020. “Population 

Growth and Climate Change: Addressing the Overlooked Threat Multiplier.” Science of The 

Total Environment 748 (December): 141346. 

https://doi.org/10.1016/j.scitotenv.2020.141346. 

Doocy, Shannon, Amy Daniels, Sarah Murray, and Thomas D. Kirsch. 2013. “The Human 

Impact of Floods: A Historical Review of Events 1980-2009 and Systematic Literature 

Review.” PLOS Currents Disasters, April. 

https://doi.org/10.1371/currents.dis.f4deb457904936b07c09daa98ee8171a. 

Doorn, Neelke. 2017. “Resilience Indicators: Opportunities for Including Distributive Justice 

Concerns in Disaster Management.” Journal of Risk Research 20 (6): 711–31. 

https://doi.org/10.1080/13669877.2015.1100662. 

Doubleday, Kalli F. 2020. “Tigers and ‘Good Indian Wives’: Feminist Political Ecology 

Exposing the Gender-Based Violence of Human–Wildlife Conflict in Rajasthan, India.” 

Annals of the American Association of Geographers 110 (5): 1521–39. 

https://doi.org/10.1080/24694452.2020.1723396. 

Downey, Laura E., Matthew Harris, Stephen Jan, Marisa Miraldo, David Peiris, and Kent 

Buse. 2021. “Global Health System Resilience Is in Everyone’s Interest.” BMJ 375 

(December): n3043. https://doi.org/10.1136/bmj.n3043. 

Doyle, Julie. 2020. “Creative Communication Approaches to Youth Climate Engagement: 

Using Speculative Fiction and Participatory Play to Facilitate Young People’s 



270 
 

Multidimensional Engagement With Climate Change.” International Journal of 

Communication 14 (0): 24. 

Droesch, Andrew Crane, Pradeep Kurukulasuriya, Andre Mershon, Katiella Mai, Dale 

Rankine, and Alejandro Santos. 2008. “A Guide to the Vulnerability Reduction Assessment.” 

UNDP. 

Dube, Thulani, Sharon Intauno, Philani Moyo, and Keith Phiri. 2017. “The Gender-

Differentiated Impacts of Climate Change on Rural Livelihoods Labour Requirements in 

Southern Zimbabwe.” Journal of Human Ecology 58 (1–2): 48–56. 

https://doi.org/10.1080/09709274.2017.1316958. 

Duffy, Colm, Greg Toth, John Cullinan, Una Murray, and Charles Spillane. 2021. “Climate 

Smart Agriculture Extension: Gender Disparities in Agroforestry Knowledge Acquisition.” 

Climate and Development 13 (1): 21–33. https://doi.org/10.1080/17565529.2020.1715912. 

Dunlop, Lynda, Lucy Atkinson, Joshua Edward Stubbs, and Maria Turkenburg-van Diepen. 

2021. “The Role of Schools and Teachers in Nurturing and Responding to Climate Crisis 

Activism.” Children’s Geographies 19 (3): 291–99. 

https://doi.org/10.1080/14733285.2020.1828827. 

Dunne, Daisy. 2020. “Mapped: How Climate Change Disproportionately Affects Women’s 

Health.” Carbon Brief. October 29, 2020. https://www.carbonbrief.org/mapped-how-

climate-change-disproportionately-affects-womens-health. 

Dupar, Mairi, and Patricia Velasco. 2021. “Advancing Gender Equality and Climate Action: A 

Practical Guide to Setting Targets and Monitoring Progress.” Cape Town: Climate and 

Development Knowledge Network. https://wrd.unwomen.org/practice/listing-

toolbox/advancing-gender-equality-and-climate-action-practical-guide-setting. 

Eastin, Joshua. 2018. “Climate Change and Gender Equality in Developing States.” World 

Development 107 (July): 289–305. https://doi.org/10.1016/j.worlddev.2018.02.021. 

Ebi, Kristie L., and Kathryn Bowen. 2016. “Extreme Events as Sources of Health 

Vulnerability: Drought as an Example.” Weather and Climate Extremes, Observed and 

Projected (Longer-term) Changes in Weather and Climate Extremes, 11 (March): 95–102. 

https://doi.org/10.1016/j.wace.2015.10.001. 

Ebi, Kristie L., Christopher Boyer, Kathryn J. Bowen, Howard Frumkin, and Jeremy Hess. 

2018. “Monitoring and Evaluation Indicators for Climate Change-Related Health Impacts, 

Risks, Adaptation, and Resilience.” International Journal of Environmental Research and 

Public Health 15 (9): 1943. https://doi.org/10.3390/ijerph15091943. 



271 
 

Ebi, Kristie L, Anthony Capon, Peter Berry, Carolyn Broderick, Richard de Dear, George 

Havenith, Yasushi Honda, et al. 2021. “Hot Weather and Heat Extremes: Health Risks.” The 

Lancet 398 (10301): 698–708. https://doi.org/10.1016/S0140-6736(21)01208-3. 

Ebi, Kristie L., and Jan C. Semenza. 2008. “Community-Based Adaptation to the Health 

Impacts of Climate Change.” American Journal of Preventive Medicine, Theme Issue: 

Climate Change and the Health of the Public, 35 (5): 501–7. 

https://doi.org/10.1016/j.amepre.2008.08.018. 

Edney, Jessica M., Sari Kovats, Veronique Filippi, and Britt Nakstad. 2022. “A Systematic 

Review of Hot Weather Impacts on Infant Feeding Practices in Low-and Middle-Income 

Countries.” Frontiers in Pediatrics 10. 

https://www.frontiersin.org/articles/10.3389/fped.2022.930348. 

Eerdewijk, Anouka van, Yngve Bråten, and Katrine Danielsen. 2021. “Integration of Gender 

Equality and Social Inclusion Considerations into CLARE: The ‘what’ and the ’How.” Scoping 

Study. KIT Royal Tropical Institute. https://idl-bnc-

idrc.dspacedirect.org/bitstream/handle/10625/60798/IDL-60798.pdf?sequence=2. 

Eerdewijk, Anouka van, and Katrine Danielsen. 2015. “Gender Matters in Farm Power.” KIT 

Royal Tropical Institute. https://www.kit.nl/wp-

content/uploads/2018/08/551bcea41f1f2_Gender-Matters-in-Farm-Power-final-150227-AE-

KD.pdf. 

EmPower. 2022. “Renewable Energy: Powering Equality for a Green Recovery.” 2022. 

https://www.empowerforclimate.org/en/resources/i/n/f/infographics-renewable-energy-

powering-equality-for-a-green-recovery. 

Engelman, Robert, and David Johnson. 2019. Removing Barriers to Family Planning, 

Empowering Sustainable Environmental Conservation: A Background Paper and Call for 

Action. Margaret Pyke Trust. https://margaretpyke.org/wp-content/uploads/2021/01/C1-

Removing-Barriers.pdf. 

Enkhmaa, Davaasambuu, Nicole Warburton, Badrakh Javzandulam, Jadambajav Uyanga, 

Yarinpil Khishigsuren, Sereeter Lodoysamba, Shonkuuz Enkhtur, and David Warburton. 

2014. “Seasonal Ambient Air Pollution Correlates Strongly with Spontaneous Abortion in 

Mongolia.” BMC Pregnancy and Childbirth 14 (1): 146. https://doi.org/10.1186/1471-2393-

14-146. 

Ergas, Christina, Patrick Trent Greiner, Julius Alexander McGee, and Matthew Thomas 

Clement. 2021. “Does Gender Climate Influence Climate Change? The Multidimensionality 

of Gender Equality and Its Countervailing Effects on the Carbon Intensity of Well-Being.” 

Sustainability 13 (7): 3956. https://doi.org/10.3390/su13073956. 



272 
 

Eriksen, Siri H., Andrea J. Nightingale, and Hallie Eakin. 2015. “Reframing Adaptation: The 

Political Nature of Climate Change Adaptation.” Global Environmental Change 35 

(November): 523–33. https://doi.org/10.1016/j.gloenvcha.2015.09.014. 

Eriksen, Siri, E. Lisa F. Schipper, Morgan Scoville-Simonds, Katharine Vincent, Hans Nicolai 

Adam, Nick Brooks, Brian Harding, et al. 2021. “Adaptation Interventions and Their Effect 

on Vulnerability in Developing Countries: Help, Hindrance or Irrelevance?” World 

Development 141 (May): 105383. https://doi.org/10.1016/j.worlddev.2020.105383. 

Erman, Alvina, Sophie Anne De Vries Robbé, Stephan Fabian Thies, Kayenat Kabir, and Mirai 

Maruou. 2021. “Gender Dimensions of Disaster Risk and Resilience.” The World Bank. 

https://openknowledge.worldbank.org/bitstream/handle/10986/35202/Gender-

Dimensions-of-Disaster-Risk-and-Resilience-Existing-

Evidence.pdf?sequence=1&isAllowed=y. 

Esplin, Emily D., Jennifer R. Marlon, Anthony Leiserowitz, and Peter D. Howe. 2019. “‘Can 

You Take the Heat?’ Heat-Induced Health Symptoms Are Associated with Protective 

Behaviors.” Weather, Climate, and Society 11 (2): 401–17. https://doi.org/10.1175/WCAS-D-

18-0035.1. 

Evertsen, Kathinka Fossum, and Kees van der Geest. 2020. “Gender, Environment and 

Migration in Bangladesh.” Climate and Development 12 (1): 12–22. 

https://doi.org/10.1080/17565529.2019.1596059. 

Fan, Yingling. 2017. “Household Structure and Gender Differences in Travel Time: 

Spouse/Partner Presence, Parenthood, and Breadwinner Status.” Transportation 44 (2): 

271–91. https://doi.org/10.1007/s11116-015-9637-7. 

FAO. 2012. “Regional Fisheries Livelihoods Programme for South and Southeast Asia (RFLP): 

Regional Workshop on Lessons Learned and Best Practices: Post-Harvest; Livelihoods 

Enhancement and Diversification; and Gender Mainstreaming.” Bangkok, Thailand: FAO. 

https://www.fao.org/3/ar471e/ar471e.pdf. 

———. 2017a. “Climate-Smart Agriculture Sourcebook.” Summary Second Edition. Rome, 

Italy: Food and Agriculture Organization of the United Nations. 

———. 2017b. “The Theory of Change for CSA: A Guide to Evidence-Based National 

Implementation.” Climate Smart Agriculture Sourcebook, Food and Agriculture 

Organization of the United Nations. 2017. https://www.fao.org/climate-smart-agriculture-

sourcebook/enabling-frameworks/module-c10-evidence-based-implementation/c10-

overview/en/. 



273 
 

———. 2018. “Tackling Climate Change through Rural Women’s Empowerment.” Rome, 

Italy: Food and Agriculture Organization of the United Nations. 

https://www.fao.org/3/ca0178en/CA0178EN.pdf. 

Farnworth, Cathy Rozel, Trần Thu Hà, Björn Ole Sander, Eva Wollenberg, Nicoline C. de 

Haan, and Shawn McGuire. 2017. “Incorporating Gender into Low-Emission Development: A 

Case Study from Vietnam.” Gender, Technology and Development 21 (1–2): 5–30. 

https://doi.org/10.1080/09718524.2017.1385314. 

Fedele, Giacomo, Camila I. Donatti, Celia A. Harvey, Lee Hannah, and David G. Hole. 2019. 

“Transformative Adaptation to Climate Change for Sustainable Social-Ecological Systems.” 

Environmental Science & Policy 101 (November): 116–25. 

https://doi.org/10.1016/j.envsci.2019.07.001. 

File, Dramani J.M., and Emmanuel Kanchebe Derbile. 2020. “Sunshine, Temperature and 

Wind: Community Risk Assessment of Climate Change, Indigenous Knowledge and Climate 

Change Adaptation Planning in Ghana.” International Journal of Climate Change Strategies 

and Management 12 (1): 22–38. https://doi.org/10.1108/IJCCSM-04-2019-0023. 

Fischer, Gundula, Akosua Darkwah, Judith Kamoto, Jessica Kampanje-Phiri, Philip 

Grabowski, and Ida Djenontin. 2021. “Sustainable Agricultural Intensification and Gender-

Biased Land Tenure Systems: An Exploration and Conceptualization of Interactions.” 

International Journal of Agricultural Sustainability 19 (5–6): 403–22. 

https://doi.org/10.1080/14735903.2020.1791425. 

Flanagan, Barry E., Edward W. Gregory, Elaine J Hallisey, Janet L. Heitgerd, and Brian Lewis. 

2011. “A Social Vulnerability Index for Disaster Management.” Journal of Homeland Security 

and Emergency Management 8 (1). https://doi.org/10.2202/1547-7355.1792. 

Flatø, Martin, Raya Muttarak, and André Pelser. 2017. “Women, Weather, and Woes: The 

Triangular Dynamics of Female-Headed Households, Economic Vulnerability, and Climate 

Variability in South Africa.” World Development 90 (February): 41–62. 

https://doi.org/10.1016/j.worlddev.2016.08.015. 

Flotemersch, Joseph E., Samantha M. Shattuck, Kelsey B. Aho, Clayton E. Cox, and Maryann 

R. Cairns. 2019. “Factors Influencing Social Demands of Aquatic Ecosystems.” Ecology and 

Society : A Journal of Integrative Science for Resilience and Sustainability 24 (4): 1–9. 

https://doi.org/10.5751/ES-11165-240409. 

Fluck, Viviane Lucia. 2017. “Participatory Communication and Community Resilience: A Case 

Study of Humanitarian Radio in the Philippines after Typhoon Haiyan.” Doctoral, University 

of East Anglia. https://ueaeprints.uea.ac.uk/id/eprint/64256/. 



274 
 

Fox-Kirk, Wendy, Rita A. Gardiner, Hayley Finn, and Jennifer Chisholm. 2020. 

“Genderwashing: The Myth of Equality.” Human Resource Development International 23 (5): 

586–97. https://doi.org/10.1080/13678868.2020.1801065. 

Franks, Phil, Francesca Booker, and Dilys Roe. 2018. “Understanding and Assessing Equity 

in Protected Area Conservation: A Matter of Governance, Rights, Social Impacts and Human 

Wellbeing.” London, United Kingdom: IIED. 

Franks, Phil, and Katie Schreckenberg. 2016. “Advancing Equity in Protected Area 

Conservation.” IIED Briefing. London, United Kingdom: IIED. 

https://onlinelibrary.wiley.com/doi/10.1111/cobi.12568. 

Frenova, Svetlana. 2020. “Climate Finance Allocation Practices to Support Gender 

Responsive Energy Transitions: GCF Case-Study.” In Engendering the Energy Transition, 

edited by Joy Clancy, Gül Özerol, Nthabiseng Mohlakoana, Mariëlle Feenstra, and Lillian Sol 

Cueva, 189–221. Cham: Springer International Publishing. https://doi.org/10.1007/978-3-

030-43513-4_9. 

Fröhlich, Christiane, and Giovanna Gioli. 2015. “Gender, Conflict, and Global Environmental 

Change.” Peace Review 27 (2): 137–46. https://doi.org/10.1080/10402659.2015.1037609. 

Fry, Lucia, and Philippa Lei. 2021. “A Greener, Fairer Future: Why Leaders Need to Invest in 

Climate and Girls’ Education.” Malala Fund. https://www.ungei.org/sites/default/files/2021-

03/Girls-Education-Climate-Report-2021-eng.pdf. 

FSIN. 2014. “A Common Analytical Model for Resilience Measurement.” Technical Series. 

Food Security Information Network. 

https://www.fsinplatform.org/sites/default/files/paragraphs/documents/FSIN_TechnicalSeri

es_2.pdf. 

Fuente, Alejandro de la. 2007. “Climate Shocks and Their Impact on Assets.” Occaisional 

Report. Fighting Climate Change: Human Solidarity in a Divided World. Human 

Development Report Office. 

https://hdr.undp.org/sites/default/files/de_la_fuente_alejandro_2007b_0.pdf. 

Funes, Yessenia. 2022. “How Reproductive Justice Is Climate Justice.” Atmos, July 25, 2022. 

https://atmos.earth/abortion-climate-justice-reproductive-justice/. 

Galway, Lindsay P., Thomas Beery, Kelsey Jones-Casey, and Kirsti Tasala. 2019. “Mapping 

the Solastalgia Literature: A Scoping Review Study.” International Journal of Environmental 

Research and Public Health 16 (15): 2662. https://doi.org/10.3390/ijerph16152662. 

Ganguli, Nilanjana. 2021. “Investigating Gender Aspects of the Health Impacts of Climate 

Change in the Lake Chilwa Basin, Malawi.” Master of Science, Toronto: York University. 



275 
 

García, María Alejandra, Natalie Orentlicher, Jennifer Twyman, Anton Eitzinger, and Osana 

Bonilla. 2019. “Reflection on the Use of Mobile Phones for Monitoring Gender Indicators 

Related to Climate-Smart Agriculture Practices.” Working Paper CIAT Publication No. 487. 

International Center for Tropical Agriculture (CIAT). 

https://cgspace.cgiar.org/bitstream/handle/10568/106120/REFLECTION_ON_THE_USE_OF_

MOBILE_PHONES_FOR_MONITORING_GENDER_INDICATORS_RELATED_TO_CSA_PRACTICES-

hd_comp.pdf?sequence=2&isAllowed=y. 

Gardezi, Maaz, Semhar Michael, Ryan Stock, Sumit Vij, Ayorinde Ogunyiola, and Asif 

Ishtiaque. 2022. “Prioritizing Climate-Smart Agriculture: An Organizational and Temporal 

Review.” WIREs Climate Change 13 (2): e755. https://doi.org/10.1002/wcc.755. 

Gartaula, Hom, Tek B. Sapkota, Arun Khatri-Chhetri, Gokul Prasad, and Lone Badstue. 2020. 

“Gendered Impacts of Greenhouse Gas Mitigation Options for Rice Cultivation in India.” 

Climatic Change 163 (2): 1045–63. https://doi.org/10.1007/s10584-020-02941-w. 

Gartrell, Alexandra, Emma Calgaro, George Goddard, and Ngin Saorath. 2020. “Disaster 

Experiences of Women with Disabilities: Barriers and Opportunities for Disability Inclusive 

Disaster Risk Reduction in Cambodia.” Global Environmental Change 64 (September): 

102134. https://doi.org/10.1016/j.gloenvcha.2020.102134. 

Gaskins, Audrey J., Jaime E. Hart, Lidia Mínguez-Alarcón, Jorge E. Chavarro, Francine Laden, 

Brent A. Coull, Jennifer B. Ford, Irene Souter, and Russ Hauser. 2018. “Residential Proximity 

to Major Roadways and Traffic in Relation to Outcomes of in Vitro Fertilization.” 

Environment International 115 (June): 239–46. https://doi.org/10.1016/j.envint.2018.03.029. 

Gasparri, Giulia, Mohamed Eissa, David Imbago-Jácome, and Bhavya Nandini. 2022. 

“Climate Emergency: How Should COP27 Do Better for Adolescents and Young People?” 

BMJ 376 (March): o816. https://doi.org/10.1136/bmj.o816. 

Gasparri, Giulia, Omnia El Omrani, Rachael Hinton, David Imbago, Heeta Lakhani, Anshu 

Mohan, William Yeung, and Flavia Bustreo. 2021. “Children, Adolescents, and Youth 

Pioneering a Human Rights-Based Approach to Climate Change.” Health and Human Rights 

23 (2): 95–108. 

Gemert, Frederik van, Corina de Jong, Bruce Kirenga, Patrick Musinguzi, Shamim Buteme, 

Talant Sooronbaev, Aizhamal Tabyshova, et al. 2019. “Effects of Implementing Improved 

Cookstoves and Heaters to Reduce Household Air Pollution: A FRESH AIR Study.” European 

Respiratory Journal 54 (suppl 63). https://doi.org/10.1183/13993003.congress-

2019.OA5148. 

“Gender in Conservation and Climate Policy.” 2019. Nature Climate Change 9 (4): 255–255. 

https://doi.org/10.1038/s41558-019-0448-2. 



276 
 

GenderCC. 2021. “The Gender Assessment and Monitoring of Adaptation and Mitigation 

(GAMMA) Methodology: A Practical Handbook on Gender and Urban Climate Policy.” Berlin, 

Germany: GenderCC-Women for Climate Justice. 

https://www.gendercc.net/fileadmin/inhalte/dokumente/8_Resources/2021-

gendercc_GAMMA-vers1-1.pdf. 

GFDRR. 2017. “Gender Action Plan 2016-2021.” GFDRR 17th Consultative Group Meeting. 

Global Facility for Disaster Reduction and Recovery. 

Gil Solá, Ana. 2016. “Constructing Work Travel Inequalities: The Role of Household Gender 

Contracts.” Journal of Transport Geography 53 (May): 32–40. 

https://doi.org/10.1016/j.jtrangeo.2016.04.007. 

Gislason, Maya K., Angel M. Kennedy, and Stephanie M. Witham. 2021. “The Interplay 

between Social and Ecological Determinants of Mental Health for Children and Youth in the 

Climate Crisis.” International Journal of Environmental Research and Public Health 18 (9): 

4573. https://doi.org/10.3390/ijerph18094573. 

Gitau, James K., Jane Mutune, Cecilia Sundberg, Ruth Mendum, and Mary Njenga. 2019. 

“Implications on Livelihoods and the Environment of Uptake of Gasifier Cook Stoves among 

Kenya’s Rural Households.” Applied Sciences 9 (6): 1205. 

https://doi.org/10.3390/app9061205. 

Giudice, Linda C., Erlidia F. Llamas-Clark, Nathaniel DeNicola, Santosh Pandipati, Marya G. 

Zlatnik, Ditas Cristina D. Decena, Tracey J. Woodruff, Jeanne A. Conry, and the FIGO 

Committee on Climate Change and Toxic Environmental Exposures. 2021. “Climate Change, 

Women’s Health, and the Role of Obstetricians and Gynecologists in Leadership.” 

International Journal of Gynecology & Obstetrics 155 (3): 345–56. 

https://doi.org/10.1002/ijgo.13958. 

Glazebrook, Tricia, Samantha Noll, and Emmanuela Opoku. 2020. “Gender Matters: Climate 

Change, Gender Bias, and Women’s Farming in the Global South and North.” Agriculture 10 

(7): 267. https://doi.org/10.3390/agriculture10070267. 

Gołasa, Piotr, Marcin Wysokiński, Wioletta Bieńkowska-Gołasa, Piotr Gradziuk, Magdalena 

Golonko, Barbara Gradziuk, Agnieszka Siedlecka, and Arkadiusz Gromada. 2021. “Sources 

of Greenhouse Gas Emissions in Agriculture, with Particular Emphasis on Emissions from 

Energy Used.” Energies 14 (13): 3784. https://doi.org/10.3390/en14133784. 

Gonda, Noémi. 2016. “Climate Change, ‘Technology’ and Gender: ‘Adapting Women’ to 

Climate Change with Cooking Stoves and Water Reservoirs.” Gender, Technology and 

Development 20 (2): 149–68. https://doi.org/10.1177/0971852416639786. 



277 
 

———. 2019. “Re-Politicizing the Gender and Climate Change Debate: The Potential of 

Feminist Political Ecology to Engage with Power in Action in Adaptation Policies and 

Projects in Nicaragua.” Geoforum 106 (November): 87–96. 

https://doi.org/10.1016/j.geoforum.2019.07.020. 

Gosnell, Hannah, Nicholas Gill, and Michelle Voyer. 2019. “Transformational Adaptation on 

the Farm: Processes of Change and Persistence in Transitions to ‘Climate-Smart’ 

Regenerative Agriculture.” Global Environmental Change 59 (November): 101965. 

https://doi.org/10.1016/j.gloenvcha.2019.101965. 

Grant, Beth, and Robert Case. 2022. “Picture This: Investigating Mental Health Impacts of 

Climate Change on Youth Using a Photovoice Intervention.” Educação, Sociedade & 

Culturas 62 (July). https://doi.org/10.24840/esc.vi62.264. 

Guinto, Renzo R., Joshua Joel F. Cahatol, Kris Yvan Mari S. Lazaro, and Anna Flora Natividad 

Cruz Salazar. 2022. “Pathways Linking Climate Change and HIV/AIDS: An Updated 

Conceptual Framework and Implications for the Philippines.” The Journal of Climate Change 

and Health 6 (May): 100106. https://doi.org/10.1016/j.joclim.2021.100106. 

Gunnsteinsson, Snaebjorn, Achyuta Adhvaryu, Parul Christian, Alain Labrique, Jonathan 

Sugimoto, Abu Ahmed Shamim, and Keith West. 2019. “Protecting Infants from Natural 

Disasters: The Case of Vitamin A Supplementation and a Tornado in Bangladesh.” NBER 

Working Papers Series. Cambridge, MA: National Bureau of Economic Research. 

https://doi.org/10.3386/w25969. 

Ha, Sandie, Hui Hu, Dikea Roussos-Ross, Kan Haidong, Jeffrey Roth, and Xiaohui Xu. 2014. 

“The Effects of Air Pollution on Adverse Birth Outcomes.” Environmental Research, Linking 

Exposure and Health in Environmental Public Health Tracking, 134 (October): 198–204. 

https://doi.org/10.1016/j.envres.2014.08.002. 

Ha, Sandie, Danping Liu, Yeyi Zhu, Sung Soo Kim, Seth Sherman, and Pauline Mendola. 

2017. “Ambient Temperature and Early Delivery of Singleton Pregnancies.” Environmental 

Health Perspectives 125 (3): 453–59. https://doi.org/10.1289/EHP97. 

Habib, Nusrat, Mohammad Alauddin, Rob Cramb, and Peter Rankin. 2022. “A Differential 

Analysis for Men and Women’s Determinants of Livelihood Diversification in Rural Rain-Fed 

Region of Pakistan: An Ordered Logit Model (OLOGIT) Approach.” Social Sciences & 

Humanities Open 5 (1): 100257. https://doi.org/10.1016/j.ssaho.2022.100257. 

Habibi, Peymaneh, Gholamreza Moradi, Habibollah Dehghan, Amirhossein Moradi, and 

Ahad Heydari. 2021. “The Impacts of Climate Change on Occupational Heat Strain in 

Outdoor Workers: A Systematic Review.” Urban Climate 36 (March): 100770. 

https://doi.org/10.1016/j.uclim.2021.100770. 



278 
 

Habtezion, Senay. 2016. “Gender and Climate Change: Gender and Climate Finance.” Policy 

Brief. UNDP. 

———. 2017. “Gender, Climate Change and Food Security.” Policy Brief. UNDP. 

https://www.undp.org/publications/gender-climate-change-and-food-security. 

Hadibarata, Tony, Risky Ayu Kristanti, and Ahmed Hossam Mahmoud. 2019. “Occurrence of 

Endocrine-Disrupting Chemicals (EDCs) in River Water and Sediment of the Mahakam 

River.” Journal of Water and Health 18 (1): 38–47. https://doi.org/10.2166/wh.2019.100. 

Hahn, Micah B., Anne M. Riederer, and Stanley O. Foster. 2009. “The Livelihood 

Vulnerability Index: A Pragmatic Approach to Assessing Risks from Climate Variability and 

Change—A Case Study in Mozambique.” Global Environmental Change 19 (1): 74–88. 

https://doi.org/10.1016/j.gloenvcha.2008.11.002. 

Haines, Andy, and Kristie Ebi. 2019. “The Imperative for Climate Action to Protect Health.” 

New England Journal of Medicine 380 (3): 263–73. https://doi.org/10.1056/NEJMra1807873. 

Haldane, Victoria, and Garrett T Morgan. 2021. “From Resilient to Transilient Health 

Systems: The Deep Transformation of Health Systems in Response to the COVID-19 

Pandemic.” Health Policy and Planning 36 (1): 134–35. 

https://doi.org/10.1093/heapol/czaa169. 

Hallegatte, Stéphane. 2009. “Strategies to Adapt to an Uncertain Climate Change.” Global 

Environmental Change, Traditional Peoples and Climate Change, 19 (2): 240–47. 

https://doi.org/10.1016/j.gloenvcha.2008.12.003. 

Hambling, Tammy, Philip Weinstein, and David Slaney. 2011. “A Review of Frameworks for 

Developing Environmental Health Indicators for Climate Change and Health.” International 

Journal of Environmental Research and Public Health 8 (7): 2854–75. 

https://doi.org/10.3390/ijerph8072854. 

Hanefeld, Johanna, Susannah Mayhew, Helena Legido-Quigley, Frederick Martineau, Marina 

Karanikolos, Karl Blanchet, Marco Liverani, Esther Yei Mokuwa, Gillian McKay, and Dina 

Balabanova. 2018. “Towards an Understanding of Resilience: Responding to Health 

Systems Shocks.” Health Policy and Planning 33 (3): 355–67. 

https://doi.org/10.1093/heapol/czx183. 

Hardee, Karen, Kristen P. Patterson, Anika Schenck-Fontaine, Sebastiaan Hess, Craig 

Leisher, Clive Mutunga, Cheryl Margoluis, and Cara Honzak. 2018. “Family Planning and 

Resilience: Associations Found in a Population, Health, and Environment (PHE) Project in 

Western Tanzania.” Population and Environment 40 (2): 204–38. 

https://doi.org/10.1007/s11111-018-0310-x. 



279 
 

Harville, EW, X Xiong, and P Buekens. 2010. “Disasters and Perinatal Health: A Systematic 

Review.” Obstetrical & Gynecological Survey 65 (11): 713–28. 

https://doi.org/10.1097/OGX.0b013e31820eddbe. 

Hassan, Shazia, Wajeeha Ghias, and Tatheer Fatima. 2018. “Climate Change Risk Perception 

and Youth Mainstreaming: Challenges and Policy Recommendations.” Earth Systems and 

Environment 2 (3): 515–23. https://doi.org/10.1007/s41748-018-0058-6. 

Hawken, Paul. 2017. Drawdown: The Most Comprehensive Plan Ever Proposed to Reverse 

Global Warming. Penguin. drawdown.org. 

Haynes, Katharine, and Thomas M. Tanner. 2015. “Empowering Young People and 

Strengthening Resilience: Youth-Centred Participatory Video as a Tool for Climate Change 

Adaptation and Disaster Risk Reduction.” Children’s Geographies 13 (3): 357–71. 

https://doi.org/10.1080/14733285.2013.848599. 

Hayward, Gemma, and Sonja Ayeb-Karlsson. 2021. “‘Seeing with Empty Eyes’: A Systems 

Approach to Understand Climate Change and Mental Health in Bangladesh.” Climatic 

Change 165 (1): 29. https://doi.org/10.1007/s10584-021-03053-9. 

He, Jian-Rong, Yu Liu, Xiao-Yan Xia, Wen-Jun Ma, Hua-Liang Lin, Hai-Dong Kan, Jin-Hua Lu, et 

al. 2016. “Ambient Temperature and the Risk of Preterm Birth in Guangzhou, China (2001–

2011).” Environmental Health Perspectives 124 (7): 1100–1106. 

https://doi.org/10.1289/ehp.1509778. 

Heft-Neal, Sam, Anne Driscoll, Wei Yang, Gary Shaw, and Marshall Burke. 2022. 

“Associations between Wildfire Smoke Exposure during Pregnancy and Risk of Preterm 

Birth in California.” Environmental Research 203 (January): 111872. 

https://doi.org/10.1016/j.envres.2021.111872. 

Hejnowicz, Adam P., Hilary Kennedy, Murray A. Rudd, and Mark R. Huxham. 2015. 

“Harnessing the Climate Mitigation, Conservation and Poverty Alleviation Potential of 

Seagrasses: Prospects for Developing Blue Carbon Initiatives and Payment for Ecosystem 

Service Programmes.” Frontiers in Marine Science 2. 

https://www.frontiersin.org/article/10.3389/fmars.2015.00032. 

Helldén, Daniel, Camilla Andersson, Maria Nilsson, Kristie L Ebi, Peter Friberg, and Tobias 

Alfvén. 2021a. “Climate Change and Child Health: A Scoping Review and an Expanded 

Conceptual Framework.” The Lancet Planetary Health 5 (3): e164–75. 

https://doi.org/10.1016/S2542-5196(20)30274-6. 

———. 2021b. “Climate Change and Child Health: A Scoping Review and an Expanded 

Conceptual Framework.” The Lancet Planetary Health 5 (3): e164–75. 

https://doi.org/10.1016/S2542-5196(20)30274-6. 



280 
 

Hellin, Jon, and Eleanor Fisher. 2019. “The Achilles Heel of Climate-Smart Agriculture.” 

Nature Climate Change 9 (7): 493–94. https://doi.org/10.1038/s41558-019-0515-8. 

Hémono, Rebecca, Laura Packel, Emmyson Gatare, Laura Baringer, Nicole Ippoliti, Sandra I. 

McCoy, and Rebecca Hope. 2022. “Digital Self-Care for Improved Access to Family Planning 

and Reproductive Health Services among Adolescents in Rwanda: Preliminary Findings 

from a Pilot Study of CyberRwanda.” Sexual and Reproductive Health Matters 29 (3): 

2110671. https://doi.org/10.1080/26410397.2022.2110671. 

Hendrickson Lohmeier, Jill, Shanna Rose Thompson, Robert F. Chen, and Stephen Mishol. 

2021. “Youth as Climate Change Messengers: A Picture Is Worth a Thousand Words.” 

Science Communication 43 (6): 814–23. https://doi.org/10.1177/10755470211044825. 

Highet, Catherine, Hannah Skelly, and Alexandra Tyers. 2017. “Gender and Information 

Communication Technology (ICT) Survey Toolkit.” Washington, D.C.: USAID and FHI360. 

https://www.usaid.gov/sites/default/files/documents/15396/Gender_and_ICT_Toolkit.pdf. 

Hilmert, Clayton J., Lexi Kvasnicka-Gates, Ai Ni Teoh, Konrad Bresin, and Siri Fiebiger. 2016. 

“Major Flood Related Strains and Pregnancy Outcomes.” Health Psychology 35 (11): 1189–

96. https://doi.org/10.1037/hea0000386. 

Hoang, Hung Gia. 2020. “Vietnamese Smallholders’ Perspectives on Causes, Indicators and 

Determinants of Climate Change: Implication for Adaptation Strategies.” Climatic Change 

162 (3): 1127–42. https://doi.org/10.1007/s10584-020-02827-x. 

Hoegh-Guldberg, Ove, Ken Caldeira, Thierry Chopin, Steve Gaines, Peter Haugan, Mark 

Hemer, Jennifer Howard, et al. 2019. “The Ocean as a Solution to Climate Change: Five 

Opportunities for Action.” Washington, D.C.: World Resources Institute. 

http://www.oceanpanel.org/climate. 

Holz-Rau, Christian, and Joachim Scheiner. 2019. “Land-Use and Transport Planning – A 

Field of Complex Cause-Impact Relationships. Thoughts on Transport Growth, Greenhouse 

Gas Emissions and the Built Environment.” Transport Policy 74 (February): 127–37. 

https://doi.org/10.1016/j.tranpol.2018.12.004. 

Hossain, M. S., and A. K. Majumder. 2018. “Impact of Climate Change on Agricultural 

Production and Food Security: A Review on Coastal Regions of Bangladesh.” International 

Journal of Agricultural Research, Innovation and Technology 8 (1): 62–69. 

https://doi.org/10.3329/ijarit.v8i1.38230. 

Hottle, Ryan. 2015. “Women-Led Agroforestry and Clean Cookstoves in Honduras: Field 

Evaluation of Farmer-Led Gender-Transformative Strategies for Low Emissions Agriculture.” 

Working Paper Number 125. Copenhagen, Denmark: CGIAR Research Program on Climate 

Change, Agriculture and Food Security. https://hdl.handle.net/10568/69448. 



281 
 

Houston, J. Brian. 2015. “Bouncing Forward: Assessing Advances in Community Resilience 

Assessment, Intervention, and Theory to Guide Future Work.” American Behavioral Scientist 

59 (2): 175–80. https://doi.org/10.1177/0002764214550294. 

Hrabok, Marianne, Aaron Delorme, and Vincent I. O. Agyapong. 2020. “Threats to Mental 

Health and Well-Being Associated with Climate Change.” Journal of Anxiety Disorders 76 

(December): 102295. https://doi.org/10.1016/j.janxdis.2020.102295. 

Hu, Zihan, and Teng Li. 2019. “Too Hot to Handle: The Effects of High Temperatures during 

Pregnancy on Adult Welfare Outcomes.” Journal of Environmental Economics and 

Management 94 (March): 236–53. https://doi.org/10.1016/j.jeem.2019.01.006. 

Huang, Kaixing, Hong Zhao, Jikun Huang, Jinxia Wang, and Christopher Findlay. 2020. “The 

Impact of Climate Change on the Labor Allocation: Empirical Evidence from China.” Journal 

of Environmental Economics and Management 104 (November): 102376. 

https://doi.org/10.1016/j.jeem.2020.102376. 

Hudson, Paul, My Pham, and Philip Bubeck. 2019. “An Evaluation and Monetary 

Assessment of the Impact of Flooding on Subjective Well-Being across Genders in Vietnam.” 

Climate and Development 11 (7): 623–37. https://doi.org/10.1080/17565529.2019.1579698. 

Hussain, Javed. 2015. “Understanding Climate Change Impact on Women’s Reproductive 

Health: Post Disaster Interventions in Sindh Province.” Scoping Study. Asian-Pacific 

Resource and Research Centre for Women (ARROW). https://arrow.org.my/wp-

content/uploads/2016/05/Climate-Change-and-SRHR-Scoping-Study_Pakistan.pdf. 

Huyer, Sophia, Mariola Acosta, Tatiana Gumucio, and Jasmin Irisha Jim Ilham. 2020. “Can 

We Turn the Tide? Confronting Gender Inequality in Climate Policy.” Gender & 

Development 28 (3): 571–91. https://doi.org/10.1080/13552074.2020.1836817. 

Huyer, Sophia, and Samuel Partey. 2020. “Weathering the Storm or Storming the Norms? 

Moving Gender Equality Forward in Climate-Resilient Agriculture.” Climatic Change 158 (1): 

1–12. https://doi.org/10.1007/s10584-019-02612-5. 

Huyer, Sophia, Elizabeth Simelton, Nitya Chanana, and Annet Abenyako Mulema. 2021. 

“Expanding Opportunities: Scaling Up Gender and Social Inclusion in Climate-Resilient 

Agriculture.” AICCRA Info Note. Accelerating Impacts of CGIAR Climate Research for Africa 

(AICCRA). https://cgspace.cgiar.org/bitstream/handle/10568/114223/AICCRA%20Info-Note-

GSIScaling.pdf?sequence=1&isAllowed=y. 

Hwong, Alison R, Margaret Wang, Hammad Khan, D Nyasha Chagwedera, Adrienne 

Grzenda, Benjamin Doty, Tami Benton, Jonathan Alpert, Diana Clarke, and Wilson M 

Compton. 2022. “Climate Change and Mental Health Research Methods, Gaps, and 



282 
 

Priorities: A Scoping Review.” The Lancet Planetary Health 6 (3): e281–91. 

https://doi.org/10.1016/S2542-5196(22)00012-2. 

Ide, Tobias, Marisa O. Ensor, Virginie Le Masson, and Susanne Kozak. 2021. “Gender in the 

Climate-Conflict Nexus: ‘Forgotten’ Variables, Alternative Securities, and Hidden Power 

Dimensions.” Politics and Governance 9 (4): 43–52. https://doi.org/10.17645/pag.v9i4.4275. 

IFPRI. 2015. Global Nutrition Report 2015: Actions and Accountability to Advance Nutrition 

and Sustainable Development. Washington, D.C.: International Food Policy Research 

Institute (IFPRI). http://dx.doi.org/10.2499/9780896298835. 

IIED. 2012. “CRiSTAL User’s Manual.” 5. Winipeg, Canada. 

https://www.iisd.org/system/files/publications/cristal_user_manual_v5_2012.pdf. 

Iniesta-Arandia, Irene, Federica Ravera, Stephanie Buechler, Isabel Díaz-Reviriego, María E. 

Fernández-Giménez, Maureen G. Reed, Mary Thompson-Hall, et al. 2016. “A Synthesis of 

Convergent Reflections, Tensions and Silences in Linking Gender and Global Environmental 

Change Research.” Ambio 45 (3): 383–93. https://doi.org/10.1007/s13280-016-0843-0. 

Ipas. 2022. “New Research Is in: Climate Change Impacts Women’s Sexual and Reproductive 

Health.” Ipas. https://www.ipas.org/our-work/climate-justice/climate-change-impacts-

womens-sexual-and-reproductive-health/. 

IPCC. 2014. Climate Change 2014: Synthesis Report. Contribution of Working Groups I, II 

and III to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change. 

Geneva, Switzerland: Intergovernmental Panel on Climate Change. 

———. 2018. “Annex I: Glossary.” In Global Warming of 1.5°C. An IPCC Special Report on the 

Impacts of Global Warming of 1.5°C above Pre-Industrial Levels and Related Global 

Greenhouse Gas Emission Pathways, in the Context of Strengthening the Global Response 

to the Threat of Climate Change, Sustainable Development, and Efforts to Eradicate 

Poverty, edited by J.B. Robin Matthews. 

https://www.ipcc.ch/site/assets/uploads/sites/2/2019/06/SR15_AnnexI_Glossary.pdf. 

IPPF. 2021. “The Climate Crisis and Sexual and Reproductive Health and Rights.” Position 

Paper. London, United Kingdom: International Planned Parenthood Federation. 

https://www.ippf.org/sites/default/files/2021-

03/IPPF%20position%20paper%20The%20climate%20crisis%20and%20sexual%20and%20r

eproductive%20health%20and%20rights_Jan2021.pdf. 

Ippoliti, Nicole, Mireille Sekamana, Laura Baringer, and Rebecca Hope. 2021. “Using 

Human-Centered Design to Develop, Launch, and Evaluate a National Digital Health 

Platform to Improve Reproductive Health for Rwandan Youth.” Global Health: Science and 

Practice 9 (Supplement 2): S244–60. https://doi.org/10.9745/GHSP-D-21-00220. 



283 
 

Iqbal, Sehar, and Inayat Ali. 2021. “Maternal Food Insecurity in Low-Income Countries: 

Revisiting Its Causes and Consequences for Maternal and Neonatal Health.” Journal of 

Agriculture and Food Research 3 (March): 100091. 

https://doi.org/10.1016/j.jafr.2020.100091. 

Isen, Adam, Maya Rossin-Slater, and Reed Walker. 2017. “Relationship between Season of 

Birth, Temperature Exposure, and Later Life Wellbeing.” Proceedings of the National 

Academy of Sciences of the United States of America 114 (51): 13447–52. 

https://doi.org/10.1073/pnas.1702436114. 

ISPONRE. 2021. “The State of Gender Equality and Climate Change in Viet Nam.” The 

Institute of Strategy and Policy on Natural Resources and Environment, the UN 

Environment Programme, and UN Women. https://authoring.empowerforclimate.org/-

/media/images/unwomen/emp/attachments/2021/04/publication_vietnam%20report_digit

al2.pdf. 

Issa, R, C Baker, R Spooner, R Abrams, A Gopfert, M Evans, and G Aitchison. 2021. “Mapping 

the Movement for Climate Change and Health in England: A Descriptive Review and Theory 

of Change Analysis.” Perspectives in Public Health 141 (6): 328–37. 

https://doi.org/10.1177/17579139211058303. 

Jacobson, Chris, Stacy Crevello, Chanthan Chea, and Ben Jarihani. 2019. “When Is Migration 

a Maladaptive Response to Climate Change?” Regional Environmental Change 19 (1): 101–

12. https://doi.org/10.1007/s10113-018-1387-6. 

Jagoe, Kirstie, Madeleine Rossanese, Dana Charron, Jonathan Rouse, Francis Waweru, 

MaryAnne Waruguru, Samantha Delapena, Ricardo Piedrahita, Kavanaugh Livingston, and 

Julie Ipe. 2020. “Sharing the Burden: Shifts in Family Time Use, Agency and Gender 

Dynamics after Introduction of New Cookstoves in Rural Kenya.” Energy Research & Social 

Science 64 (June): 101413. https://doi.org/10.1016/j.erss.2019.101413. 

Jalais, Annu. 2021. “Bangladesh in 2020.” Asian Survey 61 (1): 194–201. 

https://doi.org/10.1525/as.2021.61.1.194. 

James, Robyn, Bridget Gibbs, Laura Whitford, Craig Leisher, Ruth Konia, and Nathalie Butt. 

2021. “Conservation and Natural Resource Management: Where Are All the Women?” Oryx 

55 (6): 860–67. https://doi.org/10.1017/S0030605320001349. 

Javadi, Dena, Jeanette Vega, Carissa Etienne, Speciosa Wandira, Yvonne Doyle, and Sania 

Nishtar. 2016. “Women Who Lead: Successes and Challenges of Five Health Leaders.” 

Health Systems & Reform 2 (3): 229–40. https://doi.org/10.1080/23288604.2016.1225471. 

Jegasothy, Ravindran, Pallav Sengupta, Sulagna Dutta, and Ravichandran Jeganathan. 2021. 

“Climate Change and Declining Fertility Rate in Malaysia: The Possible Connexions.” Journal 



284 
 

of Basic and Clinical Physiology and Pharmacology 32 (5): 911–24. 

https://doi.org/10.1515/jbcpp-2020-0236. 

Jeil, Emmanuel Bintaayi, Kabila Abass, and John Kuumuori Ganle. 2020. “‘We Are Free When 

Water Is Available’: Gendered Livelihood Implications of Sporadic Water Supply in Northern 

Ghana.” Local Environment 25 (4): 320–35. 

https://doi.org/10.1080/13549839.2020.1744118. 

Jennings, Lauren, Asha S. George, Tanya Jacobs, Karl Blanchet, and Neha S. Singh. 2019. “A 

Forgotten Group during Humanitarian Crises: A Systematic Review of Sexual and 

Reproductive Health Interventions for Young People Including Adolescents in Humanitarian 

Settings.” Conflict and Health 13 (1): 57. https://doi.org/10.1186/s13031-019-0240-y. 

Jerneck, Anne, and Lennart Olsson. 2008. “Adaptation and the Poor: Development, 

Resilience and Transition.” Climate Policy 8 (2): 170–82. 

https://doi.org/10.3763/cpol.2007.0434. 

Jeuland, Marc A., and Subhrendu K. Pattanayak. 2012. “Benefits and Costs of Improved 

Cookstoves: Assessing the Implications of Variability in Health, Forest and Climate Impacts.” 

PLOS ONE 7 (2): e30338. https://doi.org/10.1371/journal.pone.0030338. 

Jiang, Leiwen, and Brian C. O’Neill. 2017. “Global Urbanization Projections for the Shared 

Socioeconomic Pathways.” Global Environmental Change 42 (January): 193–99. 

https://doi.org/10.1016/j.gloenvcha.2015.03.008. 

Johnson, Oliver W., Jenny Yi-Chen Han, Anne-Louise Knight, Sofie Mortensen, May Thazin 

Aung, Michael Boyland, and Bernadette P. Resurrección. 2020. “Intersectionality and Energy 

Transitions: A Review of Gender, Social Equity and Low-Carbon Energy.” Energy Research & 

Social Science 70 (December): 101774. https://doi.org/10.1016/j.erss.2020.101774. 

Joseph, Laurent. 2022. “The Liability of Climate Change on Constraining Women’s Rights in 

the Southern Highlands, Tanzania: A Case of Kilolo District.” East African Journal of 

Environment and Natural Resources 5 (1): 58–74. https://doi.org/10.37284/eajenr.5.1.577. 

Jost, Christine, Florence Kyazze, Jesse Naab, Sharmind Neelormi, James Kinyangi, Robert 

Zougmore, Pramod Aggarwal, et al. 2016. “Understanding Gender Dimensions of 

Agriculture and Climate Change in Smallholder Farming Communities.” Climate and 

Development 8 (2): 133–44. https://doi.org/10.1080/17565529.2015.1050978. 

Kablan, Malan Ketcha Armand, Kouassi Dongo, and Mamadou Coulibaly. 2017. 

“Assessment of Social Vulnerability to Flood in Urban Côte d’Ivoire Using the MOVE 

Framework.” Water 9 (4): 292. https://doi.org/10.3390/w9040292. 

Kakkad, Khyati, Michelle L. Barzaga, Sylvan Wallenstein, Gulrez Shah Azhar, and Perry E. 

Sheffield. 2014. “Neonates in Ahmedabad, India, during the 2010 Heat Wave: A Climate 



285 
 

Change Adaptation Study.” Journal of Environmental and Public Health 2014 (March): 

e946875. https://doi.org/10.1155/2014/946875. 

Kamal, Abu-Hena Mostofa, Umme Umama, Shahrear Roman, and Mohammed M Khan. 

2018. “Impact of Flood on Women’s Sexual and Reproductive Health: An Empirical Evidence 

from Northern Bangladesh.” Global Journal of Medical Research 18 (5): 9. 

Kato-Wallace, Jane, Nikki van der Gaag, Gary Barker, Sofia Santos, Kate Doyle, Vidar 

Vetterfalk, Wessel van den Berg, Marina Pisklakova-Parker, Joni van de Sand, and Laxman 

Belbase. 2016. “Men, Masculinities, & Climate Change.” Discussion Paper. Washington, D.C.: 

MenEngage Global Alliance. https://promundoglobal.org/wp-

content/uploads/2016/04/Men-Masculinities-Climate-Change.pdf. 

Keenan, Rodney J. 2015. “Climate Change Impacts and Adaptation in Forest Management: A 

Review.” Annals of Forest Science 72 (2): 145–67. https://doi.org/10.1007/s13595-014-0446-

5. 

Kelman, Ilan. 2022. “Climate Change Doesn’t Have to Mean More Insect-Borne Disease.” 

360 (blog). April 6, 2022. https://360info.org/climate-change-doesnt-have-to-mean-more-

insect-borne-disease/. 

Kennedy, Jonathan, and Lawrence King. 2014. “The Political Economy of Farmers’ Suicides 

in India: Indebted Cash-Crop Farmers with Marginal Landholdings Explain State-Level 

Variation in Suicide Rates.” Globalization and Health 10 (1): 1–9. 

https://doi.org/10.1186/1744-8603-10-16. 

Kerr, Rachel Bezner, Hanson Nyantakyi-Frimpong, Laifolo Dakishoni, Esther Lupafya, Lizzie 

Shumba, Isaac Luginaah, and Sieglinde S. Snapp. 2018. “Knowledge Politics in Participatory 

Climate Change Adaptation Research on Agroecology in Malawi.” Renewable Agriculture 

and Food Systems 33 (3): 238–51. https://doi.org/10.1017/S1742170518000017. 

Khalil, Momtaj Bintay, Brent C. Jacobs, Kylie McKenna, and Natasha Kuruppu. 2020. “Female 

Contribution to Grassroots Innovation for Climate Change Adaptation in Bangladesh.” 

Climate and Development 12 (7): 664–76. https://doi.org/10.1080/17565529.2019.1676188. 

Khan, Aneire Ehmar, Pauline Franka Denise Scheelbeek, Asma Begum Shilpi, Queenie Chan, 

Sontosh Kumar Mojumder, Atiq Rahman, Andy Haines, and Paolo Vineis. 2014. “Salinity in 

Drinking Water and the Risk of (Pre)Eclampsia and Gestational Hypertension in Coastal 

Bangladesh: A Case-Control Study.” PLOS ONE 9 (9): e108715. 

https://doi.org/10.1371/journal.pone.0108715. 

Khan, Nausheen. 2015. “Bangladesh: Women’s Sexual and Reproductive Health and Rights 

(SRHR) and Climate Change: What Is the Connection?” Scoping Study. Kuala Lumpur: Asian-



286 
 

Pacific Resource and Research Centre for Women (ARROW). https://arrow.org.my/wp-

content/uploads/2016/05/Climate-Change-and-SRHR-Scoping-Study_Bangladesh.pdf. 

Khan, Shohel, and Amran Hossan. 2021. “Water-Logging and Its’ Impacts on Livelihood: A 

Study from Jashore Sadar Upazila, Jashore, Bangladesh.” Journal of Tropical Resources and 

Sustainable Science (JTRSS) 9 (1): 58–66. https://doi.org/10.47253/jtrss.v9i1.711. 

Khan, Wasif A., Sean R. Galagan, Chai Shwai Prue, Jacob Khyang, Sabeena Ahmed, Malathi 

Ram, Mohammad Shafiul Alam, et al. 2014. “Asymptomatic Plasmodium Falciparum Malaria 

in Pregnant Women in the Chittagong Hill Districts of Bangladesh.” PLOS ONE 9 (5): e98442. 

https://doi.org/10.1371/journal.pone.0098442. 

Khanna, Madhulika, and Nishtha Kochhar. 2020. “Do Marriage Markets Respond to a 

Natural Disaster? The Impact of Flooding of River Kosi in India.” SSRN Scholarly Paper 

3644052. Rochester, NY: Social Science Research Network. 

https://doi.org/10.2139/ssrn.3644052. 

Khoza, Sizwile, Dewald van Niekerk, and Livhuwani Nemakonde. 2021. “Rethinking Climate-

Smart Agriculture Adoption for Resilience-Building Among Smallholder Farmers: Gender-

Sensitive Adoption Framework.” In African Handbook of Climate Change Adaptation, edited 

by Walter Leal Filho, Nicholas Oguge, Desalegn Ayal, Lydia Adeleke, and Izael da Silva, 1–22. 

Cham: Springer International Publishing. https://doi.org/10.1007/978-3-030-42091-8_130-1. 

Khumalo, Kathryn Elizabeth, and Laurie Ann Yung. 2015. “Women, Human-Wildlife Conflict, 

and CBNRM: Hidden Impacts and Vulnerabilities in Kwandu Conservancy, Namibia.” 

Conservation and Society 13 (3): 232–43. 

Kinney, Patrick L. 2018. “Interactions of Climate Change, Air Pollution, and Human Health.” 

Current Environmental Health Reports 5 (1): 179–86. https://doi.org/10.1007/s40572-018-

0188-x. 

Kjellstrom, T., E. Oppermann, and J. K. W. Lee. 2020. “Climate Change, Occupational Heat 

Stress, Human Health, and Socioeconomic Factors.” In Handbook of Socioeconomic 

Determinants of Occupational Health: From Macro-Level to Micro-Level Evidence, edited by 

Töres Theorell, 71–89. Handbook Series in Occupational Health Sciences. Cham: Springer 

International Publishing. https://doi.org/10.1007/978-3-030-31438-5_37. 

Klausbruckner, Carmen, Lucas R. F. Henneman, Peter Rafaj, and Harold J. Annegarn. 2018. 

“Energy Policy, Air Quality, and Climate Mitigation in South Africa: The Case for Integrated 

Assessment.” In Systems Analysis Approach for Complex Global Challenges, edited by 

Priscilla Mensah, David Katerere, Sepo Hachigonta, and Andreas Roodt, 113–38. Cham: 

Springer International Publishing. https://doi.org/10.1007/978-3-319-71486-8_7. 



287 
 

Kleiber, Danika, Leila Harris, and Amanda C. J. Vincent. 2018. “Gender and Marine Protected 

Areas: A Case Study of Danajon Bank, Philippines.” Maritime Studies 17 (2): 163–75. 

https://doi.org/10.1007/s40152-018-0107-7. 

Kline, Adriane M. 2021. “Highlighting Women’s Voices in a Climate Change and Livelihood 

Narrative: A Case Study in a Rural Fiji Community.” Master of Science, Ann Arbor, Michigan: 

University of Michigan. https://deepblue.lib.umich.edu/handle/2027.42/167293. 

Kollmair, Michael, and S. Gamer. 2002. “The Sustainabile Livelihoods Approach.” Input 

paper. Zurich: Development Study Group, University of Zurich. 

https://www.alnap.org/system/files/content/resource/files/main/sla-gamper-kollmair.pdf. 

Koman, Patricia D., Kelly A. Hogan, Natalie Sampson, Rebecca Mandell, Chris M. Coombe, 

Myra M. Tetteh, Yolanda R. Hill-Ashford, et al. 2018. “Examining Joint Effects of Air Pollution 

Exposure and Social Determinants of Health in Defining ‘At-Risk’ Populations Under the 

Clean Air Act: Susceptibility of Pregnant Women to Hypertensive Disorders of Pregnancy.” 

World Medical & Health Policy 10 (1): 7–54. https://doi.org/10.1002/wmh3.257. 

Konia, Ruth, Barbara Masike, and Robyn James. 2019. “Mangoro Market Meri: Women 

Working Together to Protect Their Mangroves and Build Secure Futures for Their 

Communities.” Women in Fisheries Information Bulletin Number 30. Port Moresby, Papua 

New Guine: The Nature Conservancy. 

https://spccfpstore1.blob.core.windows.net/digitallibrary-

docs/files/c0/c0c498da308b3a926c3d3d088d34a482.pdf?sv=2015-12-

11&sr=b&sig=gQhMEoj2cRu119zU%2Bgl3mNbdrpHHVwj0Ieh44GqAC84%3D&se=2022-11-

19T14%3A46%3A06Z&sp=r&rscc=public%2C%20max-age%3D864000%2C%20max-

stale%3D86400&rsct=application%2Fpdf&rscd=inline%3B%20filename%3D%22WIF30_30_K

onia.pdf%22. 

Kotschy, Karen, Reinette Biggs, Tim Daw, Carl Folke, and Paul West. 2015. “Principle 1 - 

Maintain Diversity and Redundancy.” In Principles for Building Resilience: Sustaining 

Ecosystem Services in Social-Ecological Systems, edited by Reinette Biggs, Maja Schlüter, 

and Michael L. Schoon. Cambridge University Press. 

Krishnapriya, P. P., Maya Chandrasekaran, Marc Jeuland, and Subhrendu K. Pattanayak. 

2021. “Do Improved Cookstoves Save Time and Improve Gender Outcomes? Evidence from 

Six Developing Countries.” Energy Economics 102 (October): 105456. 

https://doi.org/10.1016/j.eneco.2021.105456. 

Kristjanson, Patricia, Elizabeth Bryan, Quinn Bernier, Jennifer Twyman, Ruth Meinzen-Dick, 

Caitlin Kieran, Claudia Ringler, Christine Jost, and Cheryl Doss. 2017. “Addressing Gender in 

Agricultural Research for Development in the Face of a Changing Climate: Where Are We 



288 
 

and Where Should We Be Going?” International Journal of Agricultural Sustainability 15 (5): 

482–500. https://doi.org/10.1080/14735903.2017.1336411. 

Kronsell, Annica, Lena Smidfelt Rosqvist, and Lena Winslott Hiselius. 2016. “Achieving 

Climate Objectives in Transport Policy by Including Women and Challenging Gender Norms: 

The Swedish Case.” International Journal of Sustainable Transportation 10 (8): 703–11. 

https://doi.org/10.1080/15568318.2015.1129653. 

Kuehn, Leeann, and Sabrina McCormick. 2017. “Heat Exposure and Maternal Health in the 

Face of Climate Change.” International Journal of Environmental Research and Public 

Health 14 (8): 853. https://doi.org/10.3390/ijerph14080853. 

Kumar, Ankit. 2018. “Justice and Politics in Energy Access for Education, Livelihoods and 

Health: How Socio-Cultural Processes Mediate the Winners and Losers.” Energy Research & 

Social Science 40 (June): 3–13. https://doi.org/10.1016/j.erss.2017.11.029. 

Kwag, Youngrin, Min-ho Kim, Shinhee Ye, Jongmin Oh, Gyeyoon Yim, Young Ju Kim, Eunji 

Kim, Semi Lee, Tai Kyung Koh, and Eunhee Ha. 2021. “The Combined Effects of Fine 

Particulate Matter and Temperature on Preterm Birth in Seoul, 2010–2016.” International 

Journal of Environmental Research and Public Health 18 (4): 1463. 

https://doi.org/10.3390/ijerph18041463. 

Kwauk, Christina. 2020. Roadblocks to Quality Education in a Time of Climate Change. Brief. 

Center for Universal Education at The Brookings Institution. Center for Universal Education 

at The Brookings Institution. https://eric.ed.gov/?id=ED607008. 

Kwauk, Christina, and Olivia Casey. 2021. “A New Green Learning Agenda: Approaches to 

Quality Education for Climate Action.” Washington, D.C.: Brookings Institution. 

https://www.brookings.edu/research/a-new-green-learning-agenda-approaches-to-quality-

education-for-climate-action/. 

Kwauk, Christina, Jessica Cooke, Elisa Hara, and Joni Pegram. 2019. “Girls’ Education in 

Climate Strategies: Opportunities for Improved Policy and Enhanced Action in Nationally 

Determined Contributions.” Working Paper 133. Global Economy and Development. 

Washington, D.C.: Brookings Institution. https://plan-

international.org/uploads/2021/12/girls-ed-in-climate-strategies-working-paper-final.pdf. 

Kwauk, Christina T., and Natalie Wyss. 2022. “Gender Equality and Climate Justice 

Programming for Youth in Low- and Middle-Income Countries: An Analysis of Gaps and 

Opportunities.” Environmental Education Research 0 (0): 1–23. 

https://doi.org/10.1080/13504622.2022.2123894. 

Laborde, David, Abdullah Mamun, Will Martin, Valeria Piñeiro, and Rob Vos. 2020. 

“Modeling the Impacts of Agricultural Support Policies on Emissions from Agriculture.” 



289 
 

Working Paper 27202. Working Paper Series. National Bureau of Economic Research. 

https://doi.org/10.3386/w27202. 

Lacey, Forrest G., Daven K. Henze, Colin J. Lee, Aaron van Donkelaar, and Randall V. Martin. 

2017. “Transient Climate and Ambient Health Impacts Due to National Solid Fuel Cookstove 

Emissions.” Proceedings of the National Academy of Sciences of the United States of 

America 114 (6): 1269–74. https://doi.org/10.1073/pnas.1612430114. 

Lai, Betty S., Rayleen Lewis, Michelle S. Livings, Annette M. La Greca, and Ann-Margaret 

Esnard. 2017. “Posttraumatic Stress Symptom Trajectories Among Children After Disaster 

Exposure: A Review.” Journal of Traumatic Stress 30 (6): 571–82. 

https://doi.org/10.1002/jts.22242. 

Lama, Phudoma, Mo Hamza, and Misse Wester. 2021. “Gendered Dimensions of Migration 

in Relation to Climate Change.” Climate and Development 13 (4): 326–36. 

https://doi.org/10.1080/17565529.2020.1772708. 

Lamichhane, Dirga Kumar, Jong-Han Leem, Ji-Young Lee, and Hwan-Cheol Kim. 2015. “A 

Meta-Analysis of Exposure to Particulate Matter and Adverse Birth Outcomes.” 

Environmental Health and Toxicology 30 (November): e2015011. 

https://doi.org/10.5620/eht.e2015011. 

Langat, Joseph, Robyn Shilland, Amrit Dencer-Brown, Mark Huxam, JG Kairo, GW Maina, C 

Wanjiru, et al. 2021. “Blue Carbon Climate Solutions in Kenya’s Climate Actions.” Policy Brief 

1. Local Roots and Global Branches. Edinburgh: Napier University. https://idl-bnc-

idrc.dspacedirect.org/bitstream/handle/10625/60626/e49afb05-5e74-4410-9582-

6d6949abe51e.pdf?sequence=1. 

Larson, Donald F., Sara Savastano, Siobhan Murray, and Amparo Palacios-López. 2016. “On 

the Determinants of Low Productivity in Maize Farming in Uganda: The Role of Markets, 

Fertilizer Use and Gender.” In In Pursuit of an African Green Revolution: Views from Rice 

and Maize Farmers’ Fields, edited by Keijiro Otsuka and Donald F. Larson, 165–82. Natural 

Resource Management and Policy. Tokyo: Springer Japan. https://doi.org/10.1007/978-4-

431-55693-0_8. 

Lau, Jacqueline D., Danika Kleiber, Sarah Lawless, and Philippa J. Cohen. 2021. “Gender 

Equality in Climate Policy and Practice Hindered by Assumptions.” Nature Climate Change 

11 (3): 186–92. https://doi.org/10.1038/s41558-021-00999-7. 

Lawrance, Emma, Rhiannon Thompson, Gianluca Fontana, and Neil Jennings. 2021. “The 

Impact of Climate Change on Mental Health and Emotional Wellbeing: Current Evidence 

and Implications for Policy and Practice.” Briefing Paper Number 36. London, United 

Kingdom: Grantham Institute. 

https://psychotraumanet.org/sites/default/files/documents/Lawrance%2C%20e.a.%2CThe%



290 
 

20impact%20of%20climate%20change%20on%20mental%20health%20and%20emotional%

20wellbeing%20-

%20current%20evidence%20and%20implications%20for%20policy%20and%20practice%20

%281%29.pdf. 

Layzell, Cecily. 2018. “Too Big to Ignore: Why Gender Matters in Malawi’s Fragile Lake 

Chilwa Basin.” WorldFish (blog). November 2, 2018. 

https://www.worldfishcenter.org/blog/too-big-ignore-why-gender-matters-malawis-fragile-

lake-chilwa-basin. 

Leach, Melissa. 2007. “Earth Mother Myths and Other Ecofeminist Fables: How a Strategic 

Notion Rose and Fell.” Development and Change 38 (1): 67–85. 

https://doi.org/10.1111/j.1467-7660.2007.00403.x. 

Leckey, Erin H., Megan K. Littrell, Christine Okochi, Ián González-Bascó, Anne Gold, and 

Samantha Rosales-Collins. 2021. “Exploring Local Environmental Change through 

Filmmaking: The Lentes En Cambio Climático Program.” The Journal of Environmental 

Education 52 (4): 207–22. https://doi.org/10.1080/00958964.2021.1949570. 

Lehmann, Ina. 2019. “When Cultural Political Economy Meets ‘Charismatic Carbon’ 

Marketing: A Gender-Sensitive View on the Limitations of Gold Standard Cookstove Offset 

Projects.” Energy Research & Social Science 55 (September): 146–54. 

https://doi.org/10.1016/j.erss.2019.05.001. 

Leisher, Craig, Gheda Temsah, Francesca Booker, Michael Day, Leah Samberg, Debra 

Prosnitz, Bina Agarwal, et al. 2016. “Does the Gender Composition of Forest and Fishery 

Management Groups Affect Resource Governance and Conservation Outcomes? A 

Systematic Map.” Environmental Evidence 5 (1): 6. https://doi.org/10.1186/s13750-016-

0057-8. 

Leon, Javier X., James Hardcastle, Robyn James, Simon Albert, Jimmy Kereseka, and Colin D. 

Woodroffe. 2015. “Supporting Local and Traditional Knowledge with Science for Adaptation 

to Climate Change: Lessons Learned from Participatory Three-Dimensional Modeling in 

BoeBoe, Solomon Islands.” Coastal Management 43 (4): 424–38. 

https://doi.org/10.1080/08920753.2015.1046808. 

Leyser-Whalen, Ophra, Sanaz Zareei Chaleshtori, and Adelle Monteblanco. 2020. “Another 

Disaster: Access to Abortion after Hurricane Harvey.” Health Care for Women International 

41 (10): 1111–27. https://doi.org/10.1080/07399332.2020.1833883. 

Li, Xiangyu, Shuqiong Huang, Anqi Jiao, Xuhao Yang, Junfeng Yun, Yuxin Wang, Xiaowei Xue, 

et al. 2017. “Association between Ambient Fine Particulate Matter and Preterm Birth or 

Term Low Birth Weight: An Updated Systematic Review and Meta-Analysis.” Environmental 

Pollution 227 (August): 596–605. https://doi.org/10.1016/j.envpol.2017.03.055. 



291 
 

Lieber, Mark, Peter Chin-Hong, Henry J. Whittle, Robert Hogg, and Sheri D. Weiser. 2021. 

“The Synergistic Relationship Between Climate Change and the HIV/AIDS Epidemic: A 

Conceptual Framework.” AIDS and Behavior 25 (7): 2266–77. 

https://doi.org/10.1007/s10461-020-03155-y. 

Lin, Shao, Ziqiang Lin, Yanqiu Ou, Aida Soim, Srishti Shrestha, Yi Lu, Scott Sheridan, et al. 

2018. “Maternal Ambient Heat Exposure during Early Pregnancy in Summer and Spring and 

Congenital Heart Defects – A Large US Population-Based, Case-Control Study.” Environment 

International 118 (September): 211–21. https://doi.org/10.1016/j.envint.2018.04.043. 

Lindgren, Samantha A. 2020. “Clean Cooking for All? A Critical Review of Behavior, 

Stakeholder Engagement, and Adoption for the Global Diffusion of Improved Cookstoves.” 

Energy Research & Social Science 68 (October): 101539. 

https://doi.org/10.1016/j.erss.2020.101539. 

Lipper, Leslie, Philip Thornton, Bruce M. Campbell, Tobias Baedeker, Ademola Braimoh, 

Martin Bwalya, Patrick Caron, et al. 2014. “Climate-Smart Agriculture for Food Security.” 

Nature Climate Change 4 (12): 1068–72. https://doi.org/10.1038/nclimate2437. 

Liu, Ann Y., Juli M. Trtanj, Erin K. Lipp, and John M. Balbus. 2021. “Toward an Integrated 

System of Climate Change and Human Health Indicators: A Conceptual Framework.” 

Climatic Change 166 (3–4): 49. https://doi.org/10.1007/s10584-021-03125-w. 

Livingstone, Deborah, Olivia Jenkins, and Isabelle Cardinal. 2021. “Women’s Economic 

Empowerment and Climate Change: A Primer.” WOW Helpdesk Guidance Note 3. United 

Kingdom Foreign, Commonwealth and Development  Office. 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_

data/file/980912/Guidance3-WEE-Climate-Change-Primer.pdf. 

Low, Andrea J., Koen Frederix, Stephen McCracken, Salome Manyau, Elizabeth Gummerson, 

Elizabeth Radin, Stefania Davia, et al. 2019. “Association between Severe Drought and HIV 

Prevention and Care Behaviors in Lesotho: A Population-Based Survey 2016–2017.” PLOS 

Medicine 16 (1): e1002727. https://doi.org/10.1371/journal.pmed.1002727. 

Lundgren, Karin, Kalev Kuklane, Chuansi Gao, and Ingvar Holmér. 2013. “Effects of Heat 

Stress on Working Populations When Facing Climate Change.” Industrial Health 51 (1): 3–15. 

https://doi.org/10.2486/indhealth.2012-0089. 

MacDonald, Joanna Petrasek, James Ford, Ashlee Cunsolo Willox, and Claudia Mitchell. 

2015. “Youth-Led Participatory Video as a Strategy to Enhance Inuit Youth Adaptive 

Capacities for Dealing with Climate Change.” Arctic 68 (4): 486–99. 

Machado, Carolina Romero, Elizabeth Stankiewicz Machado, Roger Denis Rohloff, Marina 

Azevedo, Dayse Pereira Campos, Robson Bruniera de Oliveira, and Patrícia Brasil. 2013. “Is 



292 
 

Pregnancy Associated with Severe Dengue? A Review of Data from the Rio de Janeiro 

Surveillance Information System.” PLOS Neglected Tropical Diseases 7 (5): e2217. 

https://doi.org/10.1371/journal.pntd.0002217. 

Machalaba, Catherine, Timothy A Bouley, Kelly Rose Nunziata, Assaf Anyamba, Osman Dar, 

Andrea Hurtado Epstein, William B Karesh, et al. 2021. “The Impact of Climate Change on 

Health: Reducing Risks and Increasing Resilience in the Era of COVID-19.” EcoHealth 

Alliance, London School of Hygiene & Tropical Medicine and Reckitt. 

https://www.ecohealthalliance.org/wp-content/uploads/2021/11/The-Impact-of-Climate-

Change-on-Health.pdf. 

Machalaba, Catherine, Cristina Romanelli, Peter Stoett, Sarah E. Baum, Timothy A. Bouley, 

Peter Daszak, and William B. Karesh. 2015. “Climate Change and Health: Transcending Silos 

to Find Solutions.” Annals of Global Health 81 (3): 445. 

https://doi.org/10.1016/j.aogh.2015.08.002. 

Madone, Mandina Ndona, Longo Mbenza Benjamin, Renzaho Andre, Lepira Mbompeka 

Francois, Makulo Rissassi JR, Wumba Di Mosi Roger, Ngatu Roger, et al. 2019. “Climate 

Change, Pollution, Tropical Season, Hiv-Positive, Hiv-Negative And High Frequency Of 

Hypovitaminosis D In Patients From Kinshasa, Drc.” 

http://imsear.searo.who.int/handle/123456789/184929. 

Magnan, Alexandre. 2014. “Avoiding maladaptation to climate change: towards guiding 

principles.” S.A.P.I.EN.S. Surveys and Perspectives Integrating Environment and Society, no. 

7.1 (March). https://journals.openedition.org/sapiens/1680. 

Magnan, Alexandre, E.l.f. Schipper, M. Burkett, S. Bharwani, I. Burton, S. Eriksen, F. 

Gemenne, J. Schaar, and G. Ziervogel. 2016. “Addressing the Risk of Maladaptation to 

Climate Change.” WIREs Climate Change 7 (5): 646–65. https://doi.org/10.1002/wcc.409. 

Mah, Andrea Y. J., Daniel A. Chapman, Ezra M. Markowitz, and Brian Lickel. 2020. “Coping 

with Climate Change: Three Insights for Research, Intervention, and Communication to 

Promote Adaptive Coping to Climate Change.” Journal of Anxiety Disorders 75 (October): 

102282. https://doi.org/10.1016/j.janxdis.2020.102282. 

Mahadevia, Darshini, and Deepali Advani. 2016. “Gender Differentials in Travel Pattern – 

The Case of a Mid-Sized City, Rajkot, India.” Transportation Research Part D: Transport and 

Environment 44 (May): 292–302. https://doi.org/10.1016/j.trd.2016.01.002. 

Mahalingaiah, S., J.E Hart, F. Laden, L.V. Farland, M.M. Hewlett, J. Chavarro, A. Aschengrau, 

and S.A Missmer. 2016. “Adult Air Pollution Exposure and Risk of Infertility in the Nurses’ 

Health Study II.” Human Reproduction 31 (3): 638–47. 

https://doi.org/10.1093/humrep/dev330. 



293 
 

Mahila Housing Trust. 2022. “Technology to Combat Heat Stress.” 2022. 

https://www.mahilahousingtrust.org/knowledgehub/technologies-to-combat-heat-stress/. 

Mailloux, Nicholas A., Colleen P. Henegan, Dorothy Lsoto, Kristen P. Patterson, Paul C. West, 

Jonathan A. Foley, and Jonathan A. Patz. 2021. “Climate Solutions Double as Health 

Interventions.” International Journal of Environmental Research and Public Health 18 (24): 

13339. https://doi.org/10.3390/ijerph182413339. 

Majeed, Haris, and Jonathan Lee. 2017. “The Impact of Climate Change on Youth 

Depression and Mental Health.” The Lancet Planetary Health 1 (3): e94–95. 

https://doi.org/10.1016/S2542-5196(17)30045-1. 

Mallett, Lea H., and Ruth A. Etzel. 2018. “Flooding: What Is the Impact on Pregnancy and 

Child Health?” Disasters 42 (3): 432–58. https://doi.org/10.1111/disa.12256. 

Malley, Christopher S., Johan C. I. Kuylenstierna, Harry W. Vallack, Daven K. Henze, Hannah 

Blencowe, and Mike R. Ashmore. 2017. “Preterm Birth Associated with Maternal Fine 

Particulate Matter Exposure: A Global, Regional and National Assessment.” Environment 

International 101 (April): 173–82. https://doi.org/10.1016/j.envint.2017.01.023. 

Maplecroft. 2022. “Climate Change Vulnerability Index.” Verisk Maplecroft. 2022. 

https://www.maplecroft.com/risk-indices/climate-change-vulnerability-index/. 

Markkanen, Sanna, and Annela Anger-Kraavi. 2019. “Social Impacts of Climate Change 

Mitigation Policies and Their Implications for Inequality.” Climate Policy 19 (7): 827–44. 

https://doi.org/10.1080/14693062.2019.1596873. 

Marsac, Clarisse, Stefano D’Errico, Emilie Beauchamp, and Nick Brooks. 2022. “Integrating 

Climate Futures into Evaluation.” Briefing Paper. London: IIED. 

https://www.iied.org/sites/default/files/pdfs/2022-09/21136iied.pdf. 

Martinez-Fierro, Margarita L., and Idalia Garza-Veloz. 2022. “Purplewashing and Gender 

Parity: Break the Bias,” March. https://doi.org/10.20944/preprints202203.0134.v1. 

Massazza, Alessandro, Anaïs Teyton, Fiona Charlson, Tarik Benmarhnia, and Jura L 

Augustinavicius. 2022. “Quantitative Methods for Climate Change and Mental Health 

Research: Current Trends and Future Directions.” The Lancet Planetary Health 6 (7): e613–

27. https://doi.org/10.1016/S2542-5196(22)00120-6. 

Masuda, Yuta J., Allison C. Kelly, Brian E. Robinson, Margaret B. Holland, Charles Bedford, 

Malcolm Childress, Edward T. Game, et al. 2020. “How Do Practitioners Characterize Land 

Tenure Security?” Conservation Science and Practice 2 (5): e186. 

https://doi.org/10.1111/csp2.186. 



294 
 

Matin, Nilufar, John Forrester, and Jonathan Ensor. 2018. “What Is Equitable Resilience?” 

World Development 109 (September): 197–205. 

https://doi.org/10.1016/j.worlddev.2018.04.020. 

Matine, Jorge, and Salimata Cisse. 2021. “Why We Need to Make Reproductive Justice Part 

of the Climate Conversation and Our Climate Action Plan.” Ipas (blog). November 9, 2021. 

https://www.ipas.org/news/why-we-need-to-make-reproductive-justice-part-of-the-climate-

conversation-and-our-climate-action-plan/. 

Maxwell, Deborah, Toby Pillatt, Liz Edwards, and Rachel Newman. 2019. “Applying Design 

Fiction in Primary Schools to Explore Environmental Challenges.” The Design Journal 22 

(sup1): 1481–97. https://doi.org/10.1080/14606925.2019.1594972. 

Maxwell, Janie, and Grant Blashki. 2016. “Teaching About Climate Change in Medical 

Education: An Opportunity.” Journal of Public Health Research 5 (1): 673. 

https://doi.org/10.4081/jphr.2016.673. 

McElroy, Sara, Sindana Ilango, Anna Dimitrova, Alexander Gershunov, and Tarik 

Benmarhnia. 2022. “Extreme Heat, Preterm Birth, and Stillbirth: A Global Analysis across 14 

Lower-Middle Income Countries.” Environment International 158 (January): 106902. 

https://doi.org/10.1016/j.envint.2021.106902. 

McGushin, Alice, Viola Graef, Christophe Ngendahayo, Shashank Timilsina, Shanthi 

Ameratunga, Valentina Baltag, Michelle Hays, et al. 2021. “Adolescent Well-Being and the 

Climate Crisis.” Technical Document. Adolescent Well-Being: Background Papers for Multi-

Stakeholder Consultations. Partnership for Maternal Newborn and Child Health. 

https://pmnch.who.int/resources/publications/m/item/adolescent-well-being-and-the-

climate-crisis. 

Mcleod, Elizabeth, Mae Bruton-Adams, Johannes Förster, Chiara Franco, Graham Gaines, 

Berna Gorong, Robyn James, Gabriel Posing-Kulwaum, Magdalene Tara, and Elizabeth Terk. 

2019. “Lessons From the Pacific Islands – Adapting to Climate Change by Supporting Social 

and Ecological Resilience.” Frontiers in Marine Science 6. 

https://www.frontiersin.org/article/10.3389/fmars.2019.00289. 

McMullen, Heather, Hélène Vannier Ducasse, Daniel Pope, David McCoy, Chiagozie Udeh, 

Angela Baschieri, and Daniel Schensul. 2021. “Sexual and Reproductive Health and Rights in 

National Climate Policy: A Review of 50 Nationally Determined Contribution Documents.” 

UNFPA. 

Meijer, Seline S., Delia Catacutan, Oluyede C. Ajayi, Gudeta W. Sileshi, and Maarten 

Nieuwenhuis. 2015. “The Role of Knowledge, Attitudes and Perceptions in the Uptake of 

Agricultural and Agroforestry Innovations among Smallholder Farmers in Sub-Saharan 



295 
 

Africa.” International Journal of Agricultural Sustainability 13 (1): 40–54. 

https://doi.org/10.1080/14735903.2014.912493. 

Meijer, Seline S., Gudeta W. Sileshi, Delia Catacutan, and Maarten Nieuwenhuis. 2016a. 

“Farmers and Forest Conservation in Malawi: The Disconnect between Attitudes, Intentions 

and Behaviour.” Forests, Trees and Livelihoods 25 (1): 59–77. 

https://doi.org/10.1080/14728028.2015.1087887. 

———. 2016b. “Agroforestry and Deforestation in Malawi: Inter-Linkages between 

Attitudes, Beliefs and Behaviours.” Agroforestry Systems 90 (4): 645–58. 

https://doi.org/10.1007/s10457-015-9844-4. 

Meir, Yossef Ben, Kerstin Opfer, and Ellen Hernandez. 2022. “Decentralized Renewable 

Energies and the Water-Energy-Food Nexus in Rural Morocco.” Environmental Challenges 6 

(January): 100432. https://doi.org/10.1016/j.envc.2021.100432. 

Memon, Falak Shad. 2020. “Climate Change and Violence Against Women: Study of A Flood-

Affected Population in The Rural Area of Sindh, Pakistan.” Pakistan Journal of Women’s 

Studies: Alam-e-Niswan 27 (1): 65–85. https://doi.org/10.46521/pjws.027.01.0039. 

Mendelberg, Tali, and Christopher F. Karpowitz. 2016. “Women’s Authority in Political 

Decision-Making Groups.” The Leadership Quarterly, Special Issue: Gender and Leadership, 

27 (3): 487–503. https://doi.org/10.1016/j.leaqua.2015.11.005. 

Mendenhall, Emily, and Merrill Singer. 2019. “The Global Syndemic of Obesity, 

Undernutrition, and Climate Change.” The Lancet 393 (10173): 741. 

https://doi.org/10.1016/S0140-6736(19)30310-1. 

Mendola, Pauline, Carrie Nobles, Andrew Williams, Seth Sherman, Jenna Kanner, Indulaxmi 

Seeni, and Katherine Grantz. 2019. “Air Pollution and Preterm Birth: Do Air Pollution 

Changes over Time Influence Risk in Consecutive Pregnancies among Low-Risk Women?” 

International Journal of Environmental Research and Public Health 16 (18): 3365. 

https://doi.org/10.3390/ijerph16183365. 

Mian, Lim Hwei. 2017. “Women’s Health and Climate Change.” Kuala Lumpur: Asian-Pacific 

Resource and Research Centre for Women (ARROW). 

———. 2018. “Raising the Bar on Asian Women’s SRHR in the Age of Climate Change.” Kuala 

Lumpur: Asian-Pacific Resource and Research Centre for Women (ARROW). 

Michael, Kavya, Manish Kumar Shrivastava, Arunima Hakhu, and Kavya Bajaj. 2020. “A Two-

Step Approach to Integrating Gender Justice into Mitigation Policy: Examples from India.” 

Climate Policy 20 (7): 800–814. https://doi.org/10.1080/14693062.2019.1676688. 



296 
 

Middleton, Jacqueline, Ashlee Cunsolo, Andria Jones-Bitton, Carlee J. Wright, and Sherilee L. 

Harper. 2020. “Indigenous Mental Health in a Changing Climate: A Systematic Scoping 

Review of the Global Literature.” Environmental Research Letters 15 (5): 053001. 

https://doi.org/10.1088/1748-9326/ab68a9. 

Miles-Novelo, Andreas, and Craig A. Anderson. 2019. “Climate Change and Psychology: 

Effects of Rapid Global Warming on Violence and Aggression.” Current Climate Change 

Reports 5 (1): 36–46. https://doi.org/10.1007/s40641-019-00121-2. 

Miller, Joshua D, Cassandra L Workman, Sarita V Panchang, Gretchen Sneegas, Ellis A 

Adams, Sera L Young, and Amanda L Thompson. 2021. “Water Security and Nutrition: 

Current Knowledge and Research Opportunities.” Advances in Nutrition 12 (6): 2525–39. 

https://doi.org/10.1093/advances/nmab075. 

Mohanty, Parimita, and Annette Wallgren. 2022. Gender-Responsive Renewable Energy 

Programmes: A Review of Existing Initiatives on Women’s Leadership in Renewable Energy. 

United Nations Environmental Program. https://www2.unwomen.org/-

/media/images/unwomen/emp/attachments/2022/09/gender-responsive-re-programmes-

released-2.pdf?la=en&vs=4845. 

Molder, Amanda L., Alexandra Lakind, Zoe E. Clemmons, and Kaiping Chen. 2022. “Framing 

the Global Youth Climate Movement: A Qualitative Content Analysis of Greta Thunberg’s 

Moral, Hopeful, and Motivational Framing on Instagram.” The International Journal of 

Press/Politics 27 (3): 668–95. https://doi.org/10.1177/19401612211055691. 

Molina, Grace, Fatima Molina, Thomas Tanner, and Fran Seballos. 2009. “Child-Friendly 

Participatory Research Tools.” Participatory Learning and Action 60. 

https://pubs.iied.org/sites/default/files/pdfs/migrate/G02824.pdf. 

Mondal, Manas, Anupam Biswas, Subrata Halder, Somnath Mandal, Pintu Mandal, Subhasis 

Bhattacharya, and Suman Paul. 2022. “Climate Change, Multi-Hazards and Society: An 

Empirical Study on the Coastal Community of Indian Sundarban.” Natural Hazards 

Research, April. https://doi.org/10.1016/j.nhres.2022.04.002. 

Mora, Camilo, Bénédicte Dousset, Iain R. Caldwell, Farrah E. Powell, Rollan C. Geronimo, 

Coral R. Bielecki, Chelsie W. W. Counsell, et al. 2017. “Global Risk of Deadly Heat.” Nature 

Climate Change 7 (7): 501–6. https://doi.org/10.1038/nclimate3322. 

Mora, Camilo, Tristan McKenzie, Isabella M. Gaw, Jacqueline M. Dean, Hannah von 

Hammerstein, Tabatha A. Knudson, Renee O. Setter, et al. 2022. “Over Half of Known 

Human Pathogenic Diseases Can Be Aggravated by Climate Change.” Nature Climate 

Change, August, 1–7. https://doi.org/10.1038/s41558-022-01426-1. 



297 
 

Morioka, Kate. 2016. “Time to Act on Gender, Climate Change, and Disaster Risk 

Reducation.” Bangkok, Thailand: UN Women. 

https://asiapacific.unwomen.org/sites/default/files/Field%20Office%20ESEAsia/Docs/Public

ations/2016/11/unw-time-to-act-r2-s.pdf. 

Mosley, Elizabeth A., Cortney K. Bouse, and Kelli Stidham Hall. 2015. “Water, Human Rights, 

and Reproductive Justice: Implications for Women in Detroit and Monrovia.” Environmental 

Justice 8 (3): 78–85. https://doi.org/10.1089/env.2015.0004. 

Mukeka, Joseph M., Joseph O. Ogutu, Erustus Kanga, and Eivin Røskaft. 2019. “Human-

Wildlife Conflicts and Their Correlates in Narok County, Kenya.” Global Ecology and 

Conservation 18 (April): e00620. https://doi.org/10.1016/j.gecco.2019.e00620. 

Mukherjee, Sourav, Ashok Mishra, and Kevin E. Trenberth. 2018. “Climate Change and 

Drought: A Perspective on Drought Indices.” Current Climate Change Reports 4 (2): 145–63. 

https://doi.org/10.1007/s40641-018-0098-x. 

Mulema, Annet Abenakyo, Laura Cramer, and Sophia Huyer. 2021. “Stakeholder 

Engagement in Gender and Climate Change Policy Processes: Lessons from CCAFS.” 

Working Paper No. 349. Wageningen, the Netherlands: CGIAR Research Program on 

Climate Change, Agriculture and Food Security (CCAFS). 

https://cgspace.cgiar.org/bitstream/handle/10568/112924/WP_349.pdf?sequence=1&isAllo

wed=y. 

Müller-Mahn, Detlef, Jonathan Everts, and Christiane Stephan. 2018. “Riskscapes Revisited: 

Exploring the Relationship between Risk, Space, and Practice.” Erdkunde 72 (3): 197–214. 

Muneer, Siddig El Tayeb, and El Waseilah Mukhtar Mohamed. 2003. “Adoption of Biomass 

Improved Cookstoves in a Patriarchal Society: An Example from Sudan.” Science of The 

Total Environment 307 (1): 259–66. https://doi.org/10.1016/S0048-9697(02)00541-7. 

Muralidharan, Karthik, and Nishith Prakash. 2013. “Cycling to School: Increasing Secondary 

School Enrollment for Girls in India.” Working Paper 19305. NBER Working Papers Series. 

Cambridge, MA, USA: National Bureau of Economic Research. 

https://www.nber.org/system/files/working_papers/w19305/w19305.pdf. 

Murray, Virginia, Jonathan Abrahams, Chadi Abdallah, Kanza Ahmed, Lucille Angeles, Djillali 

Benouar, Alonso Brenes Torres, et al. 2021. “Hazard Information Profiles: Supplement  to 

UNDRR-ISC Hazard Definition & Classification Review: Technical Report.” Geneva, 

Switzerland: United Nations Office for Disaster Risk Reduction (UNDRR). 

Musinguzi, Laban, Vianny Natugonza, Jackson Efitre, and Richard Ogutu-Ohwayo. 2018. 

“The Role of Gender in Improving Adaptation to Climate Change among Small-Scale 



298 
 

Fishers.” Climate and Development 10 (6): 566–76. 

https://doi.org/10.1080/17565529.2017.1372262. 

Mustafa, Daanish, Giovanna Gioli, Manzoor Memon, Meher Noshirwani, Iffat Idris, and 

Nadeem Ahmed. 2019. “Pinning down Social Vulnerability in Sindh Province, Pakistan: From 

Narratives to Numbers, and Back Again.” Disasters 43 (2): 311–35. 

https://doi.org/10.1111/disa.12315. 

Musyoki, Mumo Elijah, John Ronoh Busienei, John Kamau Gathiaka, and George Njomo 

Karuku. 2022. “Linking Farmers’ Risk Attitudes, Livelihood Diversification and Adoption of 

Climate Smart Agriculture Technologies in the Nyando Basin, South-Western Kenya.” 

Heliyon 8 (4): e09305. https://doi.org/10.1016/j.heliyon.2022.e09305. 

Mutenje, Munyaradzi Junia, Cathy Rozel Farnworth, Clare Stirling, Christian Thierfelder, 

Walter Mupangwa, and Isaiah Nyagumbo. 2019. “A Cost-Benefit Analysis of Climate-Smart 

Agriculture Options in Southern Africa: Balancing Gender and Technology.” Ecological 

Economics 163 (September): 126–37. https://doi.org/10.1016/j.ecolecon.2019.05.013. 

Mwongera, Caroline, Kelvin M. Shikuku, Jennifer Twyman, Peter Läderach, Edidah Ampaire, 

Piet Van Asten, Steve Twomlow, and Leigh A. Winowiecki. 2017. “Climate Smart Agriculture 

Rapid Appraisal (CSA-RA): A Tool for Prioritizing Context-Specific Climate Smart Agriculture 

Technologies.” Agricultural Systems 151 (February): 192–203. 

https://doi.org/10.1016/j.agsy.2016.05.009. 

Nahayo, Lamek, Lanhai Li, Gabriel Habiyaremye, Mindje Richard, Valentine Mukanyandwi, 

Egide Hakorimana, and Christophe Mupenzi. 2018. “Extent of Disaster Courses Delivery for 

the Risk Reduction in Rwanda.” International Journal of Disaster Risk Reduction 27 (March): 

127–32. https://doi.org/10.1016/j.ijdrr.2017.09.046. 

Naidoo, R., D. Gerkey, D. Hole, A. Pfaff, A. M. Ellis, C. D. Golden, D. Herrera, et al. 2019. 

“Evaluating the Impacts of Protected Areas on Human Well-Being across the Developing 

World.” Science Advances 5 (4): eaav3006. https://doi.org/10.1126/sciadv.aav3006. 

Napawan, N. Claire, Sheryl-Ann Simpson, and Brett Snyder. 2017. “Engaging Youth in 

Climate Resilience Planning with Social Media: Lessons from #OurChangingClimate.” Urban 

Planning 2 (4): 51–63. 

Nasir, Naznin, Feisal Rahman, Md. Bodrud-Doza, and Abu Sadat Moniruzzaman Khan. 2020. 

“Climate Resilience Framework of BRAC.” Dhaka, Bangladesh: Climate Change Programme, 

BRAC. https://brac.net/downloads/Resilience-Framework.pdf. 

Naswa, Prakriti. 2021. “Accelerating Gender-Responsive Climate Action Through 

Empowered CSOs – Capacity Needs Assessment in Bangladesh, Cambodia and Vietnam.” 

Kuala Lumpur and Bangkok: The Asian-Pacific Resource and Research Centre for Women 



299 
 

(ARROW) and UN Women Regional Office for Asia and the Pacific. https://arrow.org.my/wp-

content/uploads/2021/11/EmPower-Regional-Brief-PDF.pdf. 

Natarajan, Nithya, and Laurie Parsons. 2021. Climate Change in the Global Workplace: 

Labour, Adaptation and Resistance. Routledge. 

NCDM. 2021. “Guideline for Mainstreaming Gender in Inclusive Disaster Management.” 

Cambodia: National Committee for Diaster Management. https://www2.unwomen.org/-

/media/images/unwomen/emp/attachments/2022/01/ncdm%20guideline%20eng-

put%20unofficial%20translation%20on%20cover-221221.pdf?la=en&vs=4200. 

Nchu, Innocent Ngiehnu, Jude Ndzifon Kimengsi, and Gerald Kapp. 2019. “Diagnosing 

Climate Adaptation Constraints in Rural Subsistence Farming Systems in Cameroon: 

Gender and Institutional Perspectives.” Sustainability 11 (14): 3767. 

https://doi.org/10.3390/su11143767. 

Nelson, Sibyl, and Sophia Huyer. 2016. “A Gender-Responsive Approach to Climate-Smart 

Agriculture: Evidence and Guidance for Practitioners.” Limate-Smart Agriculture Practice 

Brief. Copenhagen, Denmark: CGIAR Research Program on Climate Change, Agriculture and 

Food Security (CCAFS). https://hdl.handle.net/10568/73049. 

Nelson, Sibyl, and Anne T Kuriakose. 2017. “Gender and Renewable Energy: Entry Points for 

Women’s Livelihoods.” Washington, D.C.: Climate Investment Funds. 

https://www.cif.org/sites/cif_enc/files/knowledge-documents/gender_and_re_digital.pdf. 

Neumayer, Eric, and Thomas Plümper. 2007. “The Gendered Nature of Natural Disasters: 

The Impact of Catastrophic Events on the Gender Gap in Life Expectancy, 1981–2002.” 

Annals of the Association of American Geographers 97 (3): 551–66. 

https://doi.org/10.1111/j.1467-8306.2007.00563.x. 

Newnham, Elizabeth A., Jessica Tearne, Xue Gao, Bhushan Guragain, Feng Jiao, Lajina 

Ghimire, Satchit Balsari, Emily Chan, and Jennifer Leaning. 2019. “Tailoring Disaster Risk 

Reduction for Adolescents: Qualitative Perspectives from China and Nepal.” International 

Journal of Disaster Risk Reduction 34 (March): 337–45. 

https://doi.org/10.1016/j.ijdrr.2018.12.020. 

Ng, Wei-Shiuen, and Ashley Acker. 2018. “Understanding Urban Travel Behaviour by 

Gender for Efficient and Equitable Transport Policies.” Discussion Paper 2018–01. Vol. 

2018/01. ITF Discussion Papers. Paris, France: International Transport Forum. 

https://doi.org/10.1787/eaf64f94-en. 

Nguyen, Angela-Maithy, Brian J. Malig, and Rupa Basu. 2021. “The Association between 

Ozone and Fine Particles and Mental Health-Related Emergency Department Visits in 



300 
 

California, 2005–2013.” PLOS ONE 16 (4): e0249675. 

https://doi.org/10.1371/journal.pone.0249675. 

Nicoson, Christie, Nina von Uexkull, and Anette Bringedal Houge. 2019. Overlapping 

Vulnerabilities: The Impacts of Climate Change on Humanitarian Needs - World | 

ReliefWeb. Oslo: Norwegian Red Cross. https://reliefweb.int/report/world/overlapping-

vulnerabilities-impacts-climate-change-humanitarian-needs. 

Nieuwenhuizen, Adrienne van, Kelsey Hudson, Xiaoxuan Chen, and Alison R. Hwong. 2021. 

“The Effects of Climate Change on Child and Adolescent Mental Health: Clinical 

Considerations.” Current Psychiatry Reports 23 (12): 88. https://doi.org/10.1007/s11920-

021-01296-y. 

Nightingale, Andrea J. 2015. “Challenging the Romance with Resilience: Communities, Scale, 

and Climate Change.” In Practising Feminist Political Ecologies: Moving Beyond the “Green 

Economy,” edited by Wendy Harcourt and Ingrid L. Nelson, 182–208. Bloomsbury 

Publishing. 

Niinimäki, Kirsi, Greg Peters, Helena Dahlbo, Patsy Perry, Timo Rissanen, and Alison Gwilt. 

2020. “The Environmental Price of Fast Fashion.” Nature Reviews Earth & Environment 1 (4): 

189–200. https://doi.org/10.1038/s43017-020-0039-9. 

Nkuba, Michael, Raban Chanda, Gagoitseope Mmopelwa, Edward Kato, Margaret Najjingo 

Mangheni, and David Lesolle. 2019. “The Effect of Climate Information in Pastoralists’ 

Adaptation to Climate Change: A Case Study of Rwenzori Region, Western Uganda.” 

International Journal of Climate Change Strategies and Management 11 (4): 442–64. 

https://doi.org/10.1108/IJCCSM-10-2018-0073. 

Nnoko-Mewanu, Juliana, Luciana Téllez-Chávez, and Katharina Rall. 2021. “Protect Rights 

and Advance Gender Equality to Mitigate Climate Change.” Nature Climate Change 11 (5): 

368–70. https://doi.org/10.1038/s41558-021-01043-4. 

Nobles, Jenna, Elizabeth Frankenberg, and Duncan Thomas. 2015. “The Effects of Mortality 

on Fertility: Population Dynamics After a Natural Disaster.” Demography 52 (1): 15–38. 

https://doi.org/10.1007/s13524-014-0362-1. 

Nolan, Cara, Laura Packel, Rebecca Hope, Jordan Levine, Laura Baringer, Emmyson Gatare, 

Aline Umubyeyi, et al. 2020. “Design and Impact Evaluation of a Digital Reproductive Health 

Program in Rwanda Using a Cluster Randomized Design: Study Protocol.” BMC Public 

Health 20 (1): 1701. https://doi.org/10.1186/s12889-020-09746-7. 

Norling, Johannes. 2022. “Fertility Following Natural Disasters and Epidemics in Africa.” The 

World Bank Economic Review, August, lhac011. https://doi.org/10.1093/wber/lhac011. 



301 
 

Norris, Fran H., Matthew J. Friedman, Patricia J. Watson, Christopher M. Byrne, Eolia Diaz, 

and Krzysztof Kaniasty. 2002. “60,000 Disaster Victims Speak: Part I. An Empirical Review of 

the Empirical Literature, 1981–2001.” Psychiatry: Interpersonal and Biological Processes 65 

(3): 207–39. https://doi.org/10.1521/psyc.65.3.207.20173. 

Notre Dame Global Adaptation Initiative. 2022. “Notre Dame Global Adaptation Initiative 

Country Index.” Notre Dame Global Adaptation Initiative. 2022. https://gain.nd.edu/our-

work/country-index/. 

Noyes, Pamela D., Matthew K. McElwee, Hilary D. Miller, Bryan W. Clark, Lindsey A. Van 

Tiem, Kia C. Walcott, Kyle N. Erwin, and Edward D. Levin. 2009. “The Toxicology of Climate 

Change: Environmental Contaminants in a Warming World.” Environment International 35 

(6): 971–86. https://doi.org/10.1016/j.envint.2009.02.006. 

Nyhus, Philip J. 2016. “Human–Wildlife Conflict and Coexistence.” Annual Review of 

Environment and Resources 41 (1): 143–71. https://doi.org/10.1146/annurev-environ-

110615-085634. 

O’Brien, Karen, Siri Eriksen, Lynn P. Nygaard, and Ane Schjolden. 2007. “Why Different 

Interpretations of Vulnerability Matter in Climate Change Discourses.” Climate Policy 7 (1): 

73–88. https://doi.org/10.1080/14693062.2007.9685639. 

O’Brien, Karen, Elin Selboe, and Bronwyn M. Hayward. 2018. “Exploring Youth Activism on 

Climate Change: Dutiful, Disruptive, and Dangerous Dissent.” Ecology and Society 23 (3). 

https://www.jstor.org/stable/26799169. 

Ochieng, Caroline A., Una Murray, John Owuor, and Charles Spillane. 2021. “The Forgotten 

Half: Men’s Influence over Cookstove Adoption Decisions in Northern Kenya.” Energy 

Research & Social Science 74 (April): 101913. https://doi.org/10.1016/j.erss.2021.101913. 

Octavianti, Thanti, and Chad Staddon. 2021. “A Review of 80 Assessment Tools Measuring 

Water Security.” WIREs Water 8 (3): e1516. https://doi.org/10.1002/wat2.1516. 

OECD. 2022. “Social Institutions and Gender Index.” 2022. https://www.genderindex.org/. 

Ogasawara, Kota, and Minami Yumitori. 2019. “Early-Life Exposure to Weather Shocks and 

Child Height: Evidence from Industrializing Japan.” SSM - Population Health 7 (April): 

100317. https://doi.org/10.1016/j.ssmph.2018.11.001. 

O’Hara, Corey, and Floriane Clement. 2018. “Power as Agency: A Critical Reflection on the 

Measurement of Women’s Empowerment in the Development Sector.” World Development 

106 (June): 111–23. https://doi.org/10.1016/j.worlddev.2018.02.002. 

Ojala, Maria, Ashlee Cunsolo, Charles Ogunbode, and Jacqueline Middleton. 2021. “Anxiety, 

Worry, and Grief in a Time of Environmental and Climate Crisis: A Narrative Review.” Annual 



302 
 

Review of Environment and Resources 46 (October): 35–58. 

https://doi.org/10.1146/annurev-environ-012220-022716. 

Ojo, T. O., and L. J. S. Baiyegunhi. 2021. “Climate Change Perception and Its Impact on Net 

Farm Income of Smallholder Rice Farmers in South-West, Nigeria.” Journal of Cleaner 

Production 310 (August): 127373. https://doi.org/10.1016/j.jclepro.2021.127373. 

O’Neill, Brian C., Leiwen Jiang, Samir Kc, Regina Fuchs, Shonali Pachauri, Emily K. Laidlaw, 

Tiantian Zhang, Wei Zhou, and Xiaolin Ren. 2020. “The Effect of Education on Determinants 

of Climate Change Risks.” Nature Sustainability 3 (7): 520–28. 

https://doi.org/10.1038/s41893-020-0512-y. 

O’Neill, Brian C., Elmar Kriegler, Keywan Riahi, Kristie L. Ebi, Stephane Hallegatte, Timothy R. 

Carter, Ritu Mathur, and Detlef P. van Vuuren. 2014. “A New Scenario Framework for 

Climate Change Research: The Concept of Shared Socioeconomic Pathways.” Climatic 

Change 122 (3): 387–400. https://doi.org/10.1007/s10584-013-0905-2. 

Orievulu, Kingsley Stephen, Sonja Ayeb-Karlsson, Sthembile Ngema, Kathy Baisley, Frank 

Tanser, Nothando Ngwenya, Janet Seeley, et al. 2022. “Exploring Linkages between Drought 

and HIV Treatment Adherence in Africa: A Systematic Review.” The Lancet Planetary Health 

6 (4): e359–70. https://doi.org/10.1016/S2542-5196(22)00016-X. 

Orievulu, Kingsley Stephen, and Collins C. Iwuji. 2022. “Institutional Responses to Drought 

in a High HIV Prevalence Setting in Rural South Africa.” International Journal of 

Environmental Research and Public Health 19 (1): 434. 

https://doi.org/10.3390/ijerph19010434. 

Ossebaard, Hans C, and Peter Lachman. 2021. “Climate Change, Environmental 

Sustainability and Health Care Quality.” International Journal for Quality in Health Care 33 

(1): mzaa036. https://doi.org/10.1093/intqhc/mzaa036. 

O’Sullivan, Michael, Arathi Rao, Rakesh Banerjee, Kajal Gulati, and Margaux Vinez. 2014. 

“Levelling the Field: Improving Opportunities for Women Farmers in Africa.” World Bank 

and ONE Campaign. 

https://openknowledge.worldbank.org/bitstream/handle/10986/17790/860390WP0WB0ON

0osure0date0March0180.pdf?sequence=1&isAllowed=y. 

Otto, Ilona M., Diana Reckien, Christopher P. O. Reyer, Rachel Marcus, Virginie Le Masson, 

Lindsey Jones, Andrew Norton, and Olivia Serdeczny. 2017. “Social Vulnerability to Climate 

Change: A Review of Concepts and Evidence.” Regional Environmental Change 17 (6): 1651–

62. https://doi.org/10.1007/s10113-017-1105-9. 



303 
 

Owusu, Mensah, Melissa Nursey-Bray, and Diane Rudd. 2019. “Gendered Perception and 

Vulnerability to Climate Change in Urban Slum Communities in Accra, Ghana.” Regional 

Environmental Change 19 (1): 13–25. https://doi.org/10.1007/s10113-018-1357-z. 

Oxfam. 2009. “Responding to Climate Change in Viet Nam: Opportunities for Improving 

Gender Equality.” Discussion Paper. Ha Noi, Viet Nam: Oxfam International. 

https://oxfamilibrary.openrepository.com/bitstream/handle/10546/112555/rr-responding-

climate-change-vietnam-gender-equality-040510-

enpdf;jsessionid=6603A8269F74443DFED7E6BC8F8C3512?sequence=1. 

Pachauri, Shonali, Miguel Poblete-Cazenave, Arda Aktas, and Matthew J. Gidden. 2021. 

“Clean Cooking Access May Stall under Slow Post-Pandemic Recovery and Ambitious 

Climate Mitigation without Explicit Focus.” Nature Energy 6 (11): 1009–10. 

https://doi.org/10.1038/s41560-021-00939-x. 

Pachauri, Shonali, and Narasimha D Rao. 2013. “Gender Impacts and Determinants of 

Energy Poverty: Are We Asking the Right Questions?” Current Opinion in Environmental 

Sustainability, Energy systems, 5 (2): 205–15. https://doi.org/10.1016/j.cosust.2013.04.006. 

Pacheco, Susan E. 2020. “Catastrophic Effects of Climate Change on Children’s Health Start 

before Birth.” The Journal of Clinical Investigation 130 (2): 562–64. 

https://doi.org/10.1172/JCI135005. 

Pandey, Shiva Shankar, Geoff Cockfield, and Tek Narayan Maraseni. 2016. “Assessing the 

Roles of Community Forestry in Climate Change Mitigation and Adaptation: A Case Study 

from Nepal.” Forest Ecology and Management, Special Section: Forest Management for 

Climate Change, 360 (January): 400–407. https://doi.org/10.1016/j.foreco.2015.09.040. 

Paris, Thelma, and Maria Fay Rola-Rubzen. 2018. Gender Dimension of Climate Change 

Research in Agriculture: Case Studies in Southeast Asia. CGIAR Research Program on 

Climate Change, Agriculture and Food Security. 

https://cgspace.cgiar.org/handle/10568/100189. 

Park, S. E., N. A. Marshall, E. Jakku, A. M. Dowd, S. M. Howden, E. Mendham, and A. Fleming. 

2012. “Informing Adaptation Responses to Climate Change through Theories of 

Transformation.” Global Environmental Change 22 (1): 115–26. 

https://doi.org/10.1016/j.gloenvcha.2011.10.003. 

Parry, Luke, Claudia Radel, Susana B. Adamo, Nigel Clark, Miriam Counterman, Nadia 

Flores-Yeffal, Diego Pons, Paty Romero-Lankao, and Jason Vargo. 2019. “The (in)Visible 

Health Risks of Climate Change.” Social Science & Medicine 241 (November): 112448. 

https://doi.org/10.1016/j.socscimed.2019.112448. 



304 
 

Parsons, Laurie, Sabina Lawreniuk, Sok Serey, and Joe Buckley. 2022. “Hot Trends: How the 

Global Garment Industry Shapes Climate Change Vulnerability in Cambodia.” United 

Kingdom: Royal Holloway, University of London, and University of Nottingham. 

https://pure.royalholloway.ac.uk/portal/files/45045019/Hot_Trends_Report.pdf. 

“Participatory Assessment of Climate and Disaster Risks (PACDR).” 2022. Brot Fur Die Welt. 

2022. https://pacdr.net/why-this-website/. 

Pata, Ugur Korkut. 2021. “Linking Renewable Energy, Globalization, Agriculture, CO2 

Emissions and Ecological Footprint in BRIC Countries: A Sustainability Perspective.” 

Renewable Energy 173 (August): 197–208. https://doi.org/10.1016/j.renene.2021.03.125. 

Patel, Sangram Kishor, Gopal Agrawal, Bincy Mathew, Sunita Patel, Biswajit Mohanty, and 

Abhishek Singh. 2020. “Climate Change and Women in South Asia: A Review and Future 

Policy Implications.” World Journal of Science, Technology and Sustainable Development 17 

(2): 145–66. https://doi.org/10.1108/WJSTSD-10-2018-0059. 

Pathfinder International. 2021. “Participatory Action Research with Youth to Document 

Perceived Changes Related to Family Planning, Reproductive Health, Gender Relations, and 

Leadership Among Young People in Niger.” Study Brief. https://www.pathfinder.org/wp-

content/uploads/2021/05/Niger-ULC-YPAR-Study-Brief.pdf. 

———. 2022. “Gender Equity Initiative.” 2022. https://www.pathfinder.org/gender-equity-

initiative/. 

Patrick, Hosea Olayiwola. 2021. “Climate Change and Water Insecurity in Rural 

UMkhanyakude District Municipality: An Assessment of Coping Strategies for Rural South 

Africa.” H2Open Journal 4 (1): 29–46. https://doi.org/10.2166/h2oj.2021.009. 

Patz, Jonathan A., Howard Frumkin, Tracey Holloway, Daniel J. Vimont, and Andrew Haines. 

2014. “Climate Change: Challenges and Opportunities for Global Health.” JAMA 312 (15): 

1565–80. https://doi.org/10.1001/jama.2014.13186. 

Pazderka, Hannah, Matthew R. G. Brown, Vincent I. O. Agyapong, Andrew James 

Greenshaw, Caroline Beth McDonald-Harker, Shannon Noble, Monica Mankowski, et al. 

2021. “Collective Trauma and Mental Health in Adolescents: A Retrospective Cohort Study 

of the Effects of Retraumatization.” Frontiers in Psychiatry 12. 

https://www.frontiersin.org/articles/10.3389/fpsyt.2021.682041. 

Pearl-Martinez, Rebecca, Lorena Aguilar, Francois Rogers, and Jackeline Siles. 2012. “The Art 

of Implementation: Gender Strategies Transforming National and Regional Climate Change 

Decision Making.” IUCN. https://portals.iucn.org/library/efiles/documents/2012-086.pdf. 

Pearse, Rebecca. 2017. “Gender and Climate Change.” WIREs Climate Change 8 (2): e451. 

https://doi.org/10.1002/wcc.451. 



305 
 

Pega, Frank, Sze Yan Liu, Stefan Walter, and Stefan K Lhachimi. 2015. “Unconditional Cash 

Transfers for Assistance in Humanitarian Disasters: Effect on Use of Health Services and 

Health Outcomes in Low- and Middle-Income Countries.” Edited by Cochrane Public Health 

Group. Cochrane Database of Systematic Reviews, September. 

https://doi.org/10.1002/14651858.CD011247.pub2. 

Perez, C., E. M. Jones, P. Kristjanson, L. Cramer, P. K. Thornton, W. Förch, and C. Barahona. 

2015. “How Resilient Are Farming Households and Communities to a Changing Climate in 

Africa? A Gender-Based Perspective.” Global Environmental Change 34 (September): 95–

107. https://doi.org/10.1016/j.gloenvcha.2015.06.003. 

Perry, Nicola, and Josephine Gillespie. 2019. “Restricting Spatial Lives? The Gendered 

Implications of Conservation in Cambodia’s Protected Wetlands.” Environment and 

Planning E: Nature and Space 2 (1): 73–88. https://doi.org/10.1177/2514848619827736. 

Persha, Lauren, and William Farrell. 2017. “Livelihoods Diversification Analysis (LDA) 

Literature Review.” USAID. 

Person, Bobbie, Jennifer D. Loo, Mercy Owuor, Lorraine Ogange, Maria Elena D. Jefferds, 

and Adam L. Cohen. 2012. “‘It Is Good for My Family’s Health and Cooks Food in a Way That 

My Heart Loves’: Qualitative Findings and Implications for Scaling Up an Improved 

Cookstove Project in Rural Kenya.” International Journal of Environmental Research and 

Public Health 9 (5): 1566–80. https://doi.org/10.3390/ijerph9051566. 

Phan, Loan Thi, Sue Ching Jou, and Jun-Hua Lin. 2019. “Gender Inequality and Adaptive 

Capacity: The Role of Social Capital on the Impacts of Climate Change in Vietnam.” 

Sustainability 11 (5): 1257. https://doi.org/10.3390/su11051257. 

Pirra, Miriam, Sofia Kalakou, Angela Carboni, Mariana Costa, Marco Diana, and Ana Rita 

Lynce. 2021. “A Preliminary Analysis on Gender Aspects in Transport Systems and Mobility 

Services: Presentation of a Survey Design.” Sustainability 13 (5): 2676. 

https://doi.org/10.3390/su13052676. 

Plowright, Raina K, Jamie K Reaser, Harvey Locke, Stephen J Woodley, Jonathan A Patz, 

Daniel J Becker, Gabriel Oppler, Peter J Hudson, and Gary M Tabor. 2021. “Land Use-

Induced Spillover: A Call to Action to Safeguard Environmental, Animal, and Human Health.” 

The Lancet. Planetary Health 5 (4): e237–45. https://doi.org/10.1016/S2542-5196(21)00031-

0. 

Poblete-Cazenave, Miguel, Shonali Pachauri, Edward Byers, Alessio Mastrucci, and Bas van 

Ruijven. 2021. “Global Scenarios of Household Access to Modern Energy Services under 

Climate Mitigation Policy.” Nature Energy 6 (8): 824–33. https://doi.org/10.1038/s41560-021-

00871-0. 



306 
 

Poursafa, Parinaz, Mojtaba Keikha, and Roya Kelishadi. 2015. “Systematic Review on 

Adverse Birth Outcomes of Climate Change.” Journal of Research in Medical Sciences : The 

Official Journal of Isfahan University of Medical Sciences 20 (4): 397–402. 

Prencipe, Leah, Tanja AJ Houweling, Frank van Lenthe, Tia Palermo, and Lusajo Kajula. 

2020. “Exploring Multilevel Social Determinants of Depressive Symptoms Among Tanzanian 

Adolescents: Evidence From a Cross-Sectional Study.” SSRN Scholarly Paper. Rochester, NY. 

https://doi.org/10.2139/ssrn.3734298. 

Pretty, Jules, Tim G. Benton, Zareen Pervez Bharucha, Lynn V. Dicks, Cornelia Butler Flora, 

H. Charles J. Godfray, Dave Goulson, et al. 2018. “Global Assessment of Agricultural System 

Redesign for Sustainable Intensification.” Nature Sustainability 1 (8): 441–46. 

https://doi.org/10.1038/s41893-018-0114-0. 

Pross, Camille, Jenny Yi-Chen Han, Dayoon Kim, and Sara Virgil. 2020. “Climate Change, 

Gender Equality and Human Rights in Asia: Regional Review and Promising Practices.” 

Geneva, Switzerland: UN Women. https://asiapacific.unwomen.org/en/digital-

library/publications/2021/01/climate-change-gender-equality-and-human-rights-in-asia. 

Pueyo, Ana, and Mar Maestre. 2019. “Linking Energy Access, Gender and Poverty: A Review 

of the Literature on Productive Uses of Energy.” Energy Research & Social Science 53 (July): 

170–81. https://doi.org/10.1016/j.erss.2019.02.019. 

Rahman, Mohammed M., Sate Ahmad, Ayesha S. Mahmud, Md. Hassan-uz-Zaman, Mahin 

A. Nahian, Ali Ahmed, Quamrun Nahar, and Peter K. Streatfield. 2019. “Health 

Consequences of Climate Change in Bangladesh: An Overview of the Evidence, Knowledge 

Gaps and Challenges.” WIREs Climate Change 10 (5): e601. https://doi.org/10.1002/wcc.601. 

Rana, Irfan Ahmad, and Jayant K. Routray. 2018. “Integrated Methodology for Flood Risk 

Assessment and Application in Urban Communities of Pakistan.” Natural Hazards 91 (1): 

239–66. https://doi.org/10.1007/s11069-017-3124-8. 

Randell, Heather, Clark Gray, and Kathry Grace. 2020. “Stunted from the Start: Early Life 

Weather Conditions and Child Undernutrition in Ethiopia.” Social Science & Medicine 261 

(September): 113234. https://doi.org/10.1016/j.socscimed.2020.113234. 

Rao, Nitya, Elaine T. Lawson, Wapula N. Raditloaneng, Divya Solomon, and Margaret N. 

Angula. 2019. “Gendered Vulnerabilities to Climate Change: Insights from the Semi-Arid 

Regions of Africa and Asia.” Climate and Development 11 (1): 14–26. 

https://doi.org/10.1080/17565529.2017.1372266. 

Raparthi, Kiranmayi. 2021. “Assessing the Relationship Between Urban Planning Policies, 

Gender, and Climate Change Mitigation: Regression Model Evaluation of Indian Cities.” 



307 
 

Journal of Urban Planning and Development 147 (2): 05021007. 

https://doi.org/10.1061/(ASCE)UP.1943-5444.0000677. 

Ravera, Federica, Berta Martín-López, Unai Pascual, and Adam Drucker. 2016. “The Diversity 

of Gendered Adaptation Strategies to Climate Change of Indian Farmers: A Feminist 

Intersectional Approach.” Ambio 45 (3): 335–51. https://doi.org/10.1007/s13280-016-0833-

2. 

Rees, Nicholas, Margaretha Barkhof, Jan Burdziej, Sophie Lee, and Harriet Riley. 2021. The 

Climate Crisis Is a Child Rights Crisis: Introducing the Children’s Climate Risk Index. New 

York, NY: UNICEF. https://www.unicef.org/media/105376/file/UNICEF-climate-crisis-child-

rights-crisis.pdf. 

Resurrección, Bernadette P, Beth A Bee, Irene Dankelman, Clara Mi Young Park, Mousumi 

Haldar, and Catherine P McMullen. 2019. “Gender-Transformative Climate Change 

Adaptation: Advancing Social Equity.” Background paper to the 2019 report of the Global 

Commission on Adaptation. Rotterdamn and Washington, DC: Global Commission on 

Adaptation. https://genderandsecurity.org/sites/default/files/Resurreccion_et_al_-_G-

Transformative_Climate_Change_Adaptatn_-_Advancg_Soc_Equity.pdf. 

Rezwana, Nahid, and Rachel Pain. 2021. “Gender-Based Violence before, during, and after 

Cyclones: Slow Violence and Layered Disasters.” Disasters 45 (4): 741–61. 

https://doi.org/10.1111/disa.12441. 

Richardson, Miles, Holli-Anne Passmore, Lea Barbett, Ryan Lumber, Rory Thomas, and Alex 

Hunt. 2020. “The Green Care Code: How Nature Connectedness and Simple Activities Help 

Explain pro-Nature Conservation Behaviours.” People and Nature 2 (3): 821–39. 

https://doi.org/10.1002/pan3.10117. 

Rifkin, Daniel I., Michael W. Long, and Melissa J. Perry. 2018. “Climate Change and Sleep: A 

Systematic Review of the Literature and Conceptual Framework.” Sleep Medicine Reviews 

42 (December): 3–9. https://doi.org/10.1016/j.smrv.2018.07.007. 

Ripple, William J., William R. Moomaw, Christopher Wolf, Matthew G. Betts, Beverly E. Law, 

Jillian Gregg, and Thomas M. Newsome. 2022. “Six Steps to Integrate Climate Mitigation 

with Adaptation for Social Justice.” Environmental Science & Policy 128 (February): 41–44. 

https://doi.org/10.1016/j.envsci.2021.11.007. 

Ritchie, Hannah, Jessica A. Eisma, and Alison Parker. 2021. “Sand Dams as a Potential 

Solution to Rural Water Security in Drylands: Existing Research and Future Opportunities.” 

Frontiers in Water 3. https://www.frontiersin.org/article/10.3389/frwa.2021.651954. 



308 
 

Ritchie, Jenny. 2021. “Movement from the Margins to Global Recognition: Climate Change 

Activism by Young People and in Particular Indigenous Youth.” International Studies in 

Sociology of Education 30 (1–2): 53–72. https://doi.org/10.1080/09620214.2020.1854830. 

Robinson, Brian E., Yuta J. Masuda, Allison Kelly, Margaret B. Holland, Charles Bedford, 

Malcolm Childress, Diana Fletschner, et al. 2018. “Incorporating Land Tenure Security into 

Conservation.” Conservation Letters 11 (2): e12383. https://doi.org/10.1111/conl.12383. 

Robson, Laura, Martine Holston, Caroline Savitzky, and Vik Mohan. 2017. “Integrating 

Community-Based Family Planning Services with Local Marine Conservation Initiatives in 

Southwest Madagascar: Changes in Contraceptive Use and Fertility.” Studies in Family 

Planning 48 (1): 73–82. https://doi.org/10.1111/sifp.12016. 

Rocheleau, Dianne, Barbara Thomas-Slayter, and Esther Wangari, eds. 1996. Feminist 

Political Ecology: Global Issues and Local Experience. London: Routledge. 

https://doi.org/10.4324/9780203352205. 

Rohe, Janne, Achim Schlüter, and Sebastian C. A. Ferse. 2018. “A Gender Lens on Women’s 

Harvesting Activities and Interactions with Local Marine Governance in a South Pacific 

Fishing Community.” Maritime Studies 17 (2): 155–62. https://doi.org/10.1007/s40152-018-

0106-8. 

Romanello, Marina, Alice McGushin, Claudia Di Napoli, Paul Drummond, Nick Hughes, Louis 

Jamart, Harry Kennard, et al. 2021. “The 2021 Report of the Lancet Countdown on Health 

and Climate Change: Code Red for a Healthy Future.” The Lancet, October. 

https://doi.org/10.1016/S0140-6736(21)01787-6. 

Romanello, Marina, Claudia Di Napoli, Paul Drummond, Carole Green, Harry Kennard, Pete 

Lampard, Daniel Scamman, et al. 2022. “The 2022 Report of the Lancet Countdown on 

Health and Climate Change: Health at the Mercy of Fossil Fuels.” The Lancet 0 (0). 

https://doi.org/10.1016/S0140-6736(22)01540-9. 

Romieu, Isabelle, Horacio Riojas-Rodríguez, Adriana Teresa Marrón-Mares, Astrid 

Schilmann, Rogelio Perez-Padilla, and Omar Masera. 2009. “Improved Biomass Stove 

Intervention in Rural Mexico.” American Journal of Respiratory and Critical Care Medicine 

180 (7): 649–56. https://doi.org/10.1164/rccm.200810-1556OC. 

Ronoh, Steve, JC Gaillard, and Jay Marlowe. 2017. “Children with Disabilities in Disability-

Inclusive Disaster Risk Reduction: Focussing on School Settings.” Policy Futures in Education 

15 (3): 380–88. https://doi.org/10.1177/1478210317694500. 

Roos, Eveline J. 2022. “Call for Leadership: Climate Change and the Future Health of Girls.” 

Journal of Pediatric and Adolescent Gynecology, January, S1083318821003648. 

https://doi.org/10.1016/j.jpag.2021.12.015. 



309 
 

Rosa, Ghislaine, Fiona Majorin, Sophie Boisson, Christina Barstow, Michael Johnson, Miles 

Kirby, Fidele Ngabo, Evan Thomas, and Thomas Clasen. 2014. “Assessing the Impact of 

Water Filters and Improved Cook Stoves on Drinking Water Quality and Household Air 

Pollution: A Randomised Controlled Trial in Rwanda.” PLOS ONE 9 (3): e91011. 

https://doi.org/10.1371/journal.pone.0091011. 

Rossa-Roccor, Verena, Amanda Giang, and Paul Kershaw. 2021. “Framing Climate Change 

as a Human Health Issue: Enough to Tip the Scale in Climate Policy?” The Lancet Planetary 

Health 5 (8): e553–59. https://doi.org/10.1016/S2542-5196(21)00113-3. 

Rosset, Peter M., and Maria Elena Martínez-Torres. 2012. “Rural Social Movements and 

Agroecology: Context, Theory, and Process.” Ecology and Society 17 (3). 

http://www.jstor.org/stable/26269097. 

Rother, Hanna-Andrea, Ruth A. Etzel, Mary Shelton, Jerome A. Paulson, R. Anna Hayward, 

and Linda C. Theron. 2020. “Impact of Extreme Weather Events on Sub-Saharan African 

Child and Adolescent Mental Health: A Protocol for a Systematic Review.” Atmosphere 11 

(5): 493. https://doi.org/10.3390/atmos11050493. 

Rousell, David, Thilinika Wijesinghe, Amy Cutter-Mackenzie-Knowles, and Maia Osborn. 

2021. “Digital Media, Political Affect, and a Youth to Come: Rethinking Climate Change 

Education through Deleuzian Dramatisation.” Educational Review 0 (0): 1–21. 

https://doi.org/10.1080/00131911.2021.1965959. 

Roy Chowdhury, Joyita, Yashobanta Parida, and Prarthna Agarwal Goel. 2021. “Does 

Inequality-Adjusted Human Development Reduce the Impact of Natural Disasters? A 

Gendered Perspective.” World Development 141 (May): 105394. 

https://doi.org/10.1016/j.worlddev.2021.105394. 

Rubens, Sonia L., Erika D. Felix, and Erin P. Hambrick. 2018. “A Meta-Analysis of the Impact 

of Natural Disasters on Internalizing and Externalizing Problems in Youth.” Journal of 

Traumatic Stress 31 (3): 332–41. https://doi.org/10.1002/jts.22292. 

Ryan, Sadie J., Colin J. Carlson, Blanka Tesla, Matthew H. Bonds, Calistus N. Ngonghala, Erin 

A. Mordecai, Leah R. Johnson, and Courtney C. Murdock. 2021. “Warming Temperatures 

Could Expose More than 1.3 Billion New People to Zika Virus Risk by 2050.” Global Change 

Biology 27 (1): 84–93. https://doi.org/10.1111/gcb.15384. 

Ryan, Sarah E. 2014. “Rethinking Gender and Identity in Energy Studies.” Energy Research & 

Social Science 1 (March): 96–105. https://doi.org/10.1016/j.erss.2014.02.008. 

Rylander, Charlotta, Jon Øyvind Odland, and Torkjel Manning Sandanger. 2013. “Climate 

Change and the Potential Effects on Maternal and Pregnancy Outcomes: An Assessment of 



310 
 

the Most Vulnerable – the Mother, Fetus, and Newborn Child.” Global Health Action 6. 

https://doi.org/10.3402/gha.v6i0.19538. 

Salas, Renee N., and Ashish K. Jha. 2019. “Climate Change Threatens the Achievement of 

Effective Universal Healthcare.” BMJ 366 (September): l5302. 

https://doi.org/10.1136/bmj.l5302. 

Salgueiro-Otero, Diego, and Elena Ojea. 2020. “A Better Understanding of Social-Ecological 

Systems Is Needed for Adapting Fisheries to Climate Change.” Marine Policy 122 

(December): 104123. https://doi.org/10.1016/j.marpol.2020.104123. 

Salvador, Coral, Raquel Nieto, Cristina Linares, Julio Díaz, and Luis Gimeno. 2020. “Effects of 

Droughts on Health: Diagnosis, Repercussion, and Adaptation in Vulnerable Regions under 

Climate Change. Challenges for Future Research.” Science of The Total Environment 703 

(February): 134912. https://doi.org/10.1016/j.scitotenv.2019.134912. 

Samah, Asnarulkhadi Abu, Hayrol Azril Mohamed Shaffril, and Mohd Fauzi Fadzil. 2019. 

“Comparing Adaptation Ability towards Climate Change Impacts between the Youth and the 

Older Fishermen.” Science of The Total Environment 681 (September): 524–32. 

https://doi.org/10.1016/j.scitotenv.2019.05.089. 

Sams, Ishita Shahid. 2019. “Impacts of Climate Change Induced Migration on Gender: A 

Qualitative Study from the Southwest Coastal Region of Bangladesh.” International Journal 

of Social Science Studies 7 (4): 57–68. 

Samuels, Louisa, Britt Nakstad, Nathalie Roos, Ana Bonell, Matthew F. Chersich, George 

Havenith, Stanley Luchters, et al. 2022. “Physiological Mechanisms of the Impact of Heat 

during Pregnancy and the Clinical Implications: Review of the Evidence from an Expert 

Group Meeting.” International Journal of Biometeorology, May. 

https://doi.org/10.1007/s00484-022-02301-6. 

Sanson, Ann V., Judith Van Hoorn, and Susie Burke. 2019. “Responding to the Impacts of the 

Climate Crisis on Children and Youth.” Child Development Perspectives 13 (4): 201–7. 

https://doi.org/10.1111/cdep.12342. 

Sanson, Ann V., Theodore D. Wachs, Silvia H. Koller, and Katariina Salmela-Aro. 2018. 

“Young People and Climate Change: The Role of Developmental Science.” In Developmental 

Science and Sustainable Development Goals for Children and Youth, edited by Suman 

Verma and Anne C. Petersen, 115–37. Social Indicators Research Series. Cham: Springer 

International Publishing. https://doi.org/10.1007/978-3-319-96592-5_6. 

Santos, Paulene Maria Isabelle. 2021. “Re-Envisioning Resilience: Journeys for Gender 

Equality and Climate Action.” UN Women. 



311 
 

https://asiapacific.unwomen.org/sites/default/files/2022-

05/CREA_PHOTOBOOK_LAYOUT_OPT2A_3_reduced.pdf. 

Sanz-Barbero, Belén, Cristina Linares, Carmen Vives-Cases, José Luis González, Juan José 

López-Ossorio, and Julio Díaz. 2018. “Heat Wave and the Risk of Intimate Partner Violence.” 

Science of The Total Environment 644 (December): 413–19. 

https://doi.org/10.1016/j.scitotenv.2018.06.368. 

Saunders, Matthew, Christoph Hamelmann, Ben Barr, and Phil McHale. 2017. Key Policies 

for Addressing the Social Determinants of Health and Health Inequities. Health Evidence 

Network (HEN) Synthesis Report 52. Cophenhagen: WHO Regional Office for Europe. 

Save Our Mangroves Now. 2021. “Guidance on Mangrove Indicators in the Post-2020 

Global Biodiversity Framework.” CBD Open-Ended Working Group Meeting. 

https://www.iucn.org/sites/dev/files/guidance_on_mangrove_indicators_in_post-

2020gbf_v.1_aug_2021.pdf. 

Schalatek, Liane. 2009. “Gender and Climate Finance: Double Mainstreaming for 

Sustainable Development.” Washington, D.C.: Heinrich Böll Foundation North America. 

http://www.indiaenvironmentportal.org.in/files/DoubleMainstreaming_Final.pdf. 

———. 2015. “Gender and Climate Finance.” Climate Funds Update. Washington, D.C.: 

Heinrich Böll Foundation North America. 

Schantz-Dunn, Julianna, and Nawal M Nour. 2009. “Malaria and Pregnancy: A Global Health 

Perspective.” Reviews in Obstetrics and Gynecology 2 (3): 186–92. 

Schiedek, Doris, Brita Sundelin, James W. Readman, and Robie W. Macdonald. 2007. 

“Interactions between Climate Change and Contaminants.” Marine Pollution Bulletin 54 

(12): 1845–56. https://doi.org/10.1016/j.marpolbul.2007.09.020. 

Schwarz, A, R James, HM Teioli, P Cohen, and M Morgan. 2014. “Engaging Women and Men 

in Communitybased Resource Management Processes in Solomon Islands.” Case Study 

AAS-2014-33. Penang, Malaysia: CGIAR Research Program on Aquatic Agricultural Systems. 

https://digitalarchive.worldfishcenter.org/bitstream/handle/20.500.12348/223/3791_AAS-

2014-33.pdf?sequence=1&isAllowed=y. 

Scott-Parker, Bridie, and Roselyn Kumar. 2018. “Fijian Adolescents’ Understanding and 

Evaluation of Climate Change: Implications for Enabling Effective Future Adaptation.” Asia 

Pacific Viewpoint 59 (1): 47–59. https://doi.org/10.1111/apv.12184. 

Sellers, Sam. 2016. “Gender and Climate Change: A Closer Look at Existing Evidence.” 

Global Gender and Climate Alliance. https://wedo.org/wp-content/uploads/2016/11/GGCA-

RP-FINAL.pdf. 



312 
 

Sellers, Samuel, and Kristie L. Ebi. 2018. “Climate Change and Health under the Shared 

Socioeconomic Pathway Framework.” International Journal of Environmental Research and 

Public Health 15 (1): 3. https://doi.org/10.3390/ijerph15010003. 

Serrano-Medrano, M., C. García-Bustamante, V. M. Berrueta, R. Martínez-Bravo, V. M. Ruiz-

García, A. Ghilardi, and O. Masera. 2018. “Promoting LPG, Clean Woodburning Cookstoves 

or Both? Climate Change Mitigation Implications of Integrated Household Energy Transition 

Scenarios in Rural Mexico.” Environmental Research Letters 13 (11): 115004. 

https://doi.org/10.1088/1748-9326/aad5b8. 

Serrat, Olivier. 2017. “The Sustainable Livelihoods Approach.” In Knowledge Solutions: 

Tools, Methods, and Approaches to Drive Organizational Performance, edited by Olivier 

Serrat, 21–26. Singapore: Springer. https://doi.org/10.1007/978-981-10-0983-9_5. 

Sesan, Temilade. 2012. “Navigating the Limitations of Energy Poverty: Lessons from the 

Promotion of Improved Cooking Technologies in Kenya.” Energy Policy 47 (August): 202–10. 

https://doi.org/10.1016/j.enpol.2012.04.058. 

Sesan, Temilade, Mike Clifford, Sarah Jewitt, and Charlotte Ray. 2019. “‘We Learnt That 

Being Together Would Give Us a Voice’: Gender Perspectives on the East African Improved-

Cookstove Value Chain.” Feminist Economics 25 (4): 240–66. 

https://doi.org/10.1080/13545701.2019.1657924. 

Setoguchi, Soko, Desmond Leddin, Geoffrey Metz, and M. Bishr Omary. 2022. “Climate 

Change, Health, and Health Care Systems: A Global Perspective.” Gastroenterology 162 (6): 

1549–55. https://doi.org/10.1053/j.gastro.2022.02.037. 

Shah, Ashfaq Ahmad, Zaiwu Gong, Nasir Abbas Khan, Imran Khan, Muhammad Ali, and 

Syed Asif Ali Naqvi. 2021. “Livelihood Diversification in Managing Catastrophic Risks: 

Evidence from Flood-Disaster Regions of Khyber Pakhtunkhwa Province of Pakistan.” 

Environmental Science and Pollution Research 28 (30): 40844–57. 

https://doi.org/10.1007/s11356-021-13598-y. 

Shah, Reena. 2020. “Costa Rica’s Monteverde Faces an Eco-Tourism Crisis.” Travel, May 5, 

2020. https://www.nationalgeographic.com/travel/article/costa-rica-tourism-struggles-to-

survive-during-coronavirus. 

Sharma, Gagan Deep, Muhammad Ibrahim Shah, Umer Shahzad, Mansi Jain, and Ritika 

Chopra. 2021. “Exploring the Nexus between Agriculture and Greenhouse Gas Emissions in 

BIMSTEC Region: The Role of Renewable Energy and Human Capital as Moderators.” 

Journal of Environmental Management 297 (November): 113316. 

https://doi.org/10.1016/j.jenvman.2021.113316. 



313 
 

Sharma, Vigya. 2019. “Access for Adaptation? Reviewing the Linkages between Energy, 

Disasters, and Development in India.” Energy Research & Social Science 52 (June): 10–19. 

https://doi.org/10.1016/j.erss.2019.01.025. 

Sharpe, Isobel, this link will open in a new window Link to external site, Colleen M. Davison, 

and this link will open in a new window Link to external site. 2022. “A Scoping Review of 

Climate Change, Climate-Related Disasters, and Mental Disorders among Children in Low- 

and Middle-Income Countries.” International Journal of Environmental Research and Public 

Health 19 (5): 2896. https://doi.org/10.3390/ijerph19052896. 

Shashar, Sagi, Itai Kloog, Offer Erez, Alexandra Shtein, Maayan Yitshak-Sade, Batia Sarov, 

and Lena Novack. 2020. “Temperature and Preeclampsia: Epidemiological Evidence That 

Perturbation in Maternal Heat Homeostasis Affects Pregnancy Outcome.” PLOS ONE 15 (5): 

e0232877. https://doi.org/10.1371/journal.pone.0232877. 

Shen, Maocai, Wei Huang, Ming Chen, Biao Song, Guangming Zeng, and Yaxin Zhang. 2020. 

“(Micro)Plastic Crisis: Un-Ignorable Contribution to Global Greenhouse Gas Emissions and 

Climate Change.” Journal of Cleaner Production 254 (May): 120138. 

https://doi.org/10.1016/j.jclepro.2020.120138. 

Shrestha, Subina, and Shobhakar Dhakal. 2019. “An Assessment of Potential Synergies and 

Trade-Offs between Climate Mitigation and Adaptation Policies of Nepal.” Journal of 

Environmental Management 235 (April): 535–45. 

https://doi.org/10.1016/j.jenvman.2019.01.035. 

Sikka, Tina. 2018. “Technology, Gender, and Climate Change: A Feminist Examination of 

Climate Technologies.” Societies 8 (4): 109. https://doi.org/10.3390/soc8040109. 

Simmonds, Katherine E., Julie Jenkins, Bradley White, Patrice K. Nicholas, and Jessica Bell. 

2022. “Health Impacts of Climate Change on Gender Diverse Populations: A Scoping 

Review.” Journal of Nursing Scholarship 54 (1): 81–91. https://doi.org/10.1111/jnu.12701. 

Sims, Kate. 2021. “Education, Girls’ Education and Climate Change.” K4D Emerging Issues 

Report 29. Institute of Development Studies (IDS). 

https://opendocs.ids.ac.uk/opendocs/handle/20.500.12413/16523. 

Sindall, Rebecca, Thomas Mecrow, Ana Catarina Queiroga, Christopher Boyer, William 

Koon, and Amy E Peden. 2022. “Drowning Risk and Climate Change: A State-of-the-Art 

Review.” Injury Prevention, February, injuryprev–2021–044486. 

https://doi.org/10.1136/injuryprev-2021-044486. 

Singer, Merrill. 2010. “Pathogen-Pathogen Interaction.” Virulence 1 (1): 10–18. 

https://doi.org/10.4161/viru.1.1.9933. 



314 
 

———. 2013. “Respiratory Health and Ecosyndemics in a Time of Global Warming.” Health 

Sociology Review 22 (1): 98–111. https://doi.org/10.5172/hesr.2013.22.1.98. 

Singer, Merrill, Nicola Bulled, and Thomas Leatherman. 2022. “Are There Global 

Syndemics?” Medical Anthropology 41 (1): 4–18. 

https://doi.org/10.1080/01459740.2021.2007907. 

Singh, Chandni. 2019. “Migration as a Driver of Changing Household Structures: 

Implications for Local Livelihoods and Adaptation.” Migration and Development 8 (3): 301–

19. https://doi.org/10.1080/21632324.2019.1589073. 

Singh, Chandni, Soundarya Iyer, Mark G. New, Roger Few, Bhavana Kuchimanchi, Alcade C. 

Segnon, and Daniel Morchain. 2021. “Interrogating ‘Effectiveness’ in Climate Change 

Adaptation: 11 Guiding Principles for Adaptation Research and Practice.” Climate and 

Development 0 (0): 1–15. https://doi.org/10.1080/17565529.2021.1964937. 

Singh, Sanjeet, and R. Jayaram. 2021. “Climate Finance: A Systematic Literature Review.” 

International Journal of Economic Policy in Emerging Economies 14 (5–6): 566–80. 

https://doi.org/10.1504/IJEPEE.2021.118977. 

Singh, Santosh. 2014. “The Kaleidoscope of Cooking: Understanding Cooking Behaviour and 

Stove Preferences in Rural India.” New Delhi, India: Dharma Life. 

https://dharmalife.in/assets/documents/Kaleidoscope-of-Cooking-India.pdf. 

Sirohi, Diksha, Ruqaiya Al Ramadhani, and Luke D. Knibbs. 2021. “Environmental Exposures 

to Endocrine Disrupting Chemicals (EDCs) and Their Role in Endometriosis: A Systematic 

Literature Review.” Reviews on Environmental Health 36 (1): 101–15. 

https://doi.org/10.1515/reveh-2020-0046. 

Skovdal, Morten, and Matthew C. Benwell. 2021. “Young People’s Everyday Climate Crisis 

Activism: New Terrains for Research, Analysis and Action.” Children’s Geographies 19 (3): 

259–66. https://doi.org/10.1080/14733285.2021.1924360. 

Skovdal, Morten, and Catherine Campbell. 2015. “Beyond Education: What Role Can 

Schools Play in the Support and Protection of Children in Extreme Settings?” International 

Journal of Educational Development 41 (March): 175–83. 

https://doi.org/10.1016/j.ijedudev.2015.02.005. 

Smith, Jessica M, Lauren Olosky, and Jennifer Grosman Fernández. 2021. “The Climate-

Gender- Conflict Nexus: Amplifying Women’s Contributions at the Grassroots.” Washington, 

DC: Georgetown Institute for Women, Peace and Security. 

Smith, Kirk R., Alistair Woodward, Diarmid Campbell-Lendrum, Dave D. Chadee, Yasushi 

Honda, Qiyong Liu, Jane M. Olwoch, Boris Revich, and Rainer Sauerborn. 2014. “Human 

Health: Impacts, Adaptation, and Co-Benefits.” In Climate Change 2014: Impacts, 



315 
 

Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working 

Group II to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change, 

709–54. Cambridge, UK and New York, NY, USA: Cambridge University Press. 

Smyth, Ines. 2007. “Talking of Gender: Words and Meanings in Development 

Organisations.” Development in Practice 17 (4–5): 582–88. 

https://doi.org/10.1080/09614520701469591. 

Sohrabizadeh, Sanaz, Sogand Tourani, and Hamid Reza Khankeh. 2014. “The Gender 

Analysis Tools Applied in Natural Disasters Management: A Systematic Literature Review.” 

PLoS Currents 6 (March): ecurrents.dis.5e98b6ce04a3f5f314a8462f60970aef. 

https://doi.org/10.1371/currents.dis.5e98b6ce04a3f5f314a8462f60970aef. 

Solomon, Caren G., and Regina C. LaRocque. 2019. “Climate Change — A Health 

Emergency.” New England Journal of Medicine 380 (3): 209–11. 

https://doi.org/10.1056/NEJMp1817067. 

Son, Ji-Young, Jong-Tae Lee, G. Brooke Anderson, and Michelle L. Bell. 2012. “The Impact of 

Heat Waves on Mortality in Seven Major Cities in Korea.” Environmental Health 

Perspectives 120 (4): 566–71. https://doi.org/10.1289/ehp.1103759. 

Sorensen, Cecilia, Virginia Murray, Jay Lemery, and John Balbus. 2018. “Climate Change and 

Women’s Health: Impacts and Policy Directions.” PLOS Medicine 15 (7): e1002603. 

https://doi.org/10.1371/journal.pmed.1002603. 

Sorensen, Cecilia, Sujata Saunik, Meena Sehgal, Anwesha Tewary, Mini Govindan, Jay 

Lemery, and John Balbus. 2018. “Climate Change and Women’s Health: Impacts and 

Opportunities in India.” GeoHealth 2 (10): 283–97. https://doi.org/10.1029/2018GH000163. 

Sovacool, Benjamin K. 2021. “Who Are the Victims of Low-Carbon Transitions? Towards a 

Political Ecology of Climate Change Mitigation.” Energy Research & Social Science 73 

(March): 101916. https://doi.org/10.1016/j.erss.2021.101916. 

Stapleton, Sarah Riggs. 2019. “A Case for Climate Justice Education: American Youth 

Connecting to Intragenerational Climate Injustice in Bangladesh.” Environmental Education 

Research 25 (5): 732–50. https://doi.org/10.1080/13504622.2018.1472220. 

Starrs, Ann M., Alex C. Ezeh, Gary Barker, Alaka Basu, Jane T. Bertrand, Robert Blum, Awa 

M. Coll-Seck, et al. 2018. “Accelerate Progress—Sexual and Reproductive Health and Rights 

for All: Report of the Guttmacher–Lancet Commission.” The Lancet 391 (10140): 2642–92. 

https://doi.org/10.1016/S0140-6736(18)30293-9. 

Stevenson, Andrew, Jeremy Oldfield, and Emily Ortiz. 2022. “Image and Word on the Street: 

A Reflexive, Phased Approach to Combining Participatory Visual Methods and Qualitative 

Interviews to Explore Resilience with Street Connected Young People in Guatemala City.” 



316 
 

Qualitative Research in Psychology 19 (1): 176–203. 

https://doi.org/10.1080/14780887.2018.1557769. 

Stewart, Alan E. 2021. “Psychometric Properties of the Climate Change Worry Scale.” 

International Journal of Environmental Research and Public Health 18 (2): 494. 

https://doi.org/10.3390/ijerph18020494. 

Street, Maria Elisabeth, Sabrina Angelini, Sergio Bernasconi, Ernesto Burgio, Alessandra 

Cassio, Cecilia Catellani, Francesca Cirillo, et al. 2018. “Current Knowledge on Endocrine 

Disrupting Chemicals (EDCs) from Animal Biology to Humans, from Pregnancy to 

Adulthood: Highlights from a National Italian Meeting.” International Journal of Molecular 

Sciences 19 (6): 1647. https://doi.org/10.3390/ijms19061647. 

Striessnig, Erich, Wolfgang Lutz, and Anthony Patt. 2013. “Effects of Educational Attainment 

on Climate Risk Vulnerability.” Ecology and Society 18 (1). https://doi.org/10.5751/ES-05252-

180116. 

Sugg, Margaret M., P. Grady Dixon, and Jennifer D. Runkle. 2019. “Crisis Support-Seeking 

Behavior and Temperature in the United States: Is There an Association in Young Adults 

and Adolescents?” Science of The Total Environment 669 (June): 400–411. 

https://doi.org/10.1016/j.scitotenv.2019.02.434. 

Suman, A. 2021. “Role of Renewable Energy Technologies in Climate Change Adaptation 

and Mitigation: A Brief Review from Nepal.” Renewable and Sustainable Energy Reviews 

151 (November): 111524. https://doi.org/10.1016/j.rser.2021.111524. 

Suryanto, Suryanto, and Aulia Rahman. 2019. “Application of Livelihood Vulnerability Index 

to Assess Risks for Farmers in the Sukoharjo Regency and Klaten Regency, Indonesia.” 

Jàmbá : Journal of Disaster Risk Studies 11 (1): 739. 

https://doi.org/10.4102/jamba.v11i1.739. 

Swim, Janet K., Rosemary Aviste, Michael L. Lengieza, and Carlie J. Fasano. 2022. “OK 

Boomer: A Decade of Generational Differences in Feelings about Climate Change.” Global 

Environmental Change 73 (March): 102479. 

https://doi.org/10.1016/j.gloenvcha.2022.102479. 

Swinburn, Boyd A, Vivica I Kraak, Steven Allender, Vincent J Atkins, Phillip I Baker, Jessica R 

Bogard, Hannah Brinsden, et al. 2019. “The Global Syndemic of Obesity, Undernutrition, 

and Climate Change: The Lancet Commission Report.” The Lancet 393 (10173): 791–846. 

https://doi.org/10.1016/S0140-6736(18)32822-8. 

Takasaki, Yoshito. 2017. “Do Natural Disasters Decrease the Gender Gap in Schooling?” 

World Development 94 (June): 75–89. https://doi.org/10.1016/j.worlddev.2016.12.041. 



317 
 

Tanjeela, Mumita, and Shannon Rutherford. 2018. “The Influence of Gender Relations on 

Women’s Involvement and Experience in Climate Change Adaptation Programs in 

Bangladesh.” SAGE Open 8 (4): 2158244018812620. 

https://doi.org/10.1177/2158244018812620. 

Tanner, Thomas, Rizwan Uz Zaman, Sunil Acharya, Elizabeth Gogoi, and Aditya Bahadur. 

2019. “Influencing Resilience: The Role of Policy Entrepreneurs in Mainstreaming Climate 

Adaptation.” Disasters 43 (S3): S388–411. https://doi.org/10.1111/disa.12338. 

Tanny, Nishith Zahan, M. Wakilur Rahman, and Rafiqun Nessa Ali. 2017. “Climate-Induced 

Gender Vulnerabilities in Northwestern Bangladesh.” Indian Journal of Gender Studies 24 

(3): 360–72. https://doi.org/10.1177/0971521517716808. 

Tantoh, Henry Bikwibili, Tracey T. J. M. McKay, Felix Ekwabena Donkor, and Mulala Danny 

Simatele. 2021. “Gender Roles, Implications for Water, Land, and Food Security in a 

Changing Climate: A Systematic Review.” Frontiers in Sustainable Food Systems 5. 

https://www.frontiersin.org/article/10.3389/fsufs.2021.707835. 

Tanyag, Maria, and Jacqui True. 2019. “Gender Responsive Alternatives to Climate Change: 

A Global Research Report.” ActionAid, The Huairou Commission, and Monash University. 

Tavenner, Katie, Laura Cramer, Philip Thornton, and Sophie Huyer. 2020. “From Sub-IDOs 

to Impact: A Guide to Developing Gender-Related Policy Indicators in CCAFS.” Wageningen, 

the Netherlands: CGIAR Research Program on Climate Change, Agriculture and Food 

Security (CCAFS). 

https://cgspace.cgiar.org/bitstream/handle/10568/110832/Tavenner_report.pdf?sequence=

1&isAllowed=y. 

Tavenner, Katie, and Todd A. Crane. 2022. “Hitting the Target and Missing the Point? On the 

Risks of Measuring Women’s Empowerment in Agricultural Development.” Agriculture and 

Human Values, January. https://doi.org/10.1007/s10460-021-10290-2. 

Taylor, Marcus. 2013. “Climate Change, Relational Vulnerability and Human Security: 

Rethinking Sustainable Adaptation in Agrarian Environments.” Climate and Development 5 

(4): 318–27. https://doi.org/10.1080/17565529.2013.830954. 

Teklewold, Hailemariam, Tagel Gebrehiwot, and Mintewab Bezabih. 2019. “Climate Smart 

Agricultural Practices and Gender Differentiated Nutrition Outcome: An Empirical Evidence 

from Ethiopia.” World Development 122 (October): 38–53. 

https://doi.org/10.1016/j.worlddev.2019.05.010. 

Thiery, Wim, Lukas Gudmundsson, Kristopher Bedka, Fredrick H. M. Semazzi, Stef 

Lhermitte, Patrick Willems, Nicole P. M. van Lipzig, and Sonia I. Seneviratne. 2017. “Early 



318 
 

Warnings of Hazardous Thunderstorms over Lake Victoria.” Environmental Research 

Letters 12 (7): 074012. https://doi.org/10.1088/1748-9326/aa7521. 

Thilakaratne, Ruwan A., Brian J. Malig, and Rupa Basu. 2020. “Examining the Relationship 

between Ambient Carbon Monoxide, Nitrogen Dioxide, and Mental Health-Related 

Emergency Department Visits in California, USA.” Science of The Total Environment 746 

(December): 140915. https://doi.org/10.1016/j.scitotenv.2020.140915. 

Thomas, Emma, Kremlin Wickramasinghe, Shanthi Mendis, Nia Roberts, and Charlie Foster. 

2015. “Improved Stove Interventions to Reduce Household Air Pollution in Low and Middle 

Income Countries: A Descriptive Systematic Review.” BMC Public Health 15 (1): 650. 

https://doi.org/10.1186/s12889-015-2024-7. 

Thompson-Hall, Mary, Edward R. Carr, and Unai Pascual. 2016. “Enhancing and Expanding 

Intersectional Research for Climate Change Adaptation in Agrarian Settings.” Ambio 45 (3): 

373–82. https://doi.org/10.1007/s13280-016-0827-0. 

Thoyre, Autumn. 2020. “Home Climate Change Mitigation Practices as Gendered Labor.” 

Women’s Studies International Forum 78 (January): 102314. 

https://doi.org/10.1016/j.wsif.2019.102314. 

Thurston, Alyssa Mari, Heidi Stöckl, and Meghna Ranganathan. 2021. “Natural Hazards, 

Disasters and Violence against Women and Girls: A Global Mixed-Methods Systematic 

Review.” BMJ Global Health 6 (4): e004377. https://doi.org/10.1136/bmjgh-2020-004377. 

Tickamyer, Ann R, and Siti Kusujiarti. 2020. “Riskscapes of Gender, Disaster and Climate 

Change in Indonesia.” Cambridge Journal of Regions, Economy and Society 13 (2): 233–51. 

https://doi.org/10.1093/cjres/rsaa006. 

Tiitmamerr, Nhial, Augustino Ting Mayai, and Nyathon Hoth Mai. 2017. “Land Tenure in 

South Sudan: Does It Promote Climate Change Resilience?” Policy Brief. Juba, South Sudan: 

The Sudd Institute. 

https://www.suddinstitute.org/assets/Publications/58b66aacb8b3b_LandTenureInSouthSu

danDoesItPromote_Full.pdf. 

Tolbert, Sarah, Wellard Makambo, Stephen Asuma, Altor Musema, and Benjamin 

Mugabukomeye. 2019. “The Perceived Benefits of Protected Areas in the Virunga-Bwindi 

Massif.” Environmental Conservation 46 (1): 76–83. 

https://doi.org/10.1017/S0376892918000309. 

Torre-Castro, Maricela de la. 2019. “Inclusive Management Through Gender Consideration 

in Small-Scale Fisheries: The Why and the How.” Frontiers in Marine Science 6. 

https://www.frontiersin.org/article/10.3389/fmars.2019.00156. 



319 
 

Torre-Castro, Maricela de la, Sara Fröcklin, Sanna Börjesson, Janine Okupnik, and Narriman 

S. Jiddawi. 2017. “Gender Analysis for Better Coastal Management – Increasing Our 

Understanding of Social-Ecological Seascapes.” Marine Policy 83 (September): 62–74. 

https://doi.org/10.1016/j.marpol.2017.05.015. 

Tozer, Laura, Marcus Mayr, Julie Greenwalt, Gifti Nadi, and Hens Runhaar. 2022. “Mobilizing 

Infrastructure Investments for Urban Climate Action in Africa: Enabling Factors for 

Multilevel Action.” Local Environment 0 (0): 1–15. 

https://doi.org/10.1080/13549839.2022.2100878. 

Trajber, Rachel, Catherine Walker, Victor Marchezini, Peter Kraftl, Débora Olivato, Sophie 

Hadfield-Hill, Cristiana Zara, and Shirley Fernandes Monteiro. 2019. “Promoting Climate 

Change Transformation with Young People in Brazil: Participatory Action Research through 

a Looping Approach.” Action Research 17 (1): 87–107. 

https://doi.org/10.1177/1476750319829202. 

Treichel, Pia. 2020. “Why Focus on Children: A Literature Review of Child-Centred Climate 

Change Adaptation Approaches.” The Australian Journal of Emergency Management 35 (2): 

8. 

Troncoso, Karin, Alicia Castillo, Omar Masera, and Leticia Merino. 2007. “Social Perceptions 

about a Technological Innovation for Fuelwood Cooking: Case Study in Rural Mexico.” 

Energy Policy 35 (5): 2799–2810. https://doi.org/10.1016/j.enpol.2006.12.011. 

Trott, Carlie D. 2019. “Reshaping Our World: Collaborating with Children for Community-

Based Climate Change Action.” Action Research 17 (1): 42–62. 

https://doi.org/10.1177/1476750319829209. 

Trott, Carlie D. 2020. “Children’s Constructive Climate Change Engagement: Empowering 

Awareness, Agency, and Action.” Environmental Education Research 26 (4): 532–54. 

https://doi.org/10.1080/13504622.2019.1675594. 

———. 2021a. “Youth-Led Climate Change Action: Multi-Level Effects on Children, Families, 

and Communities.” Sustainability 13 (22): 12355. https://doi.org/10.3390/su132212355. 

———. 2021b. “What Difference Does It Make? Exploring the Transformative Potential of 

Everyday Climate Crisis Activism by Children and Youth.” Children’s Geographies 19 (3): 

300–308. https://doi.org/10.1080/14733285.2020.1870663. 

Trott, Carlie D., Trevor L. Even, and Susan M. Frame. 2020. “Merging the Arts and Sciences 

for Collaborative Sustainability Action: A Methodological Framework.” Sustainability Science 

15 (4): 1067–85. https://doi.org/10.1007/s11625-020-00798-7. 

Tsegay, Bereket. 2021. “Land, Climate Change and Internal Migration among the Wolayta 

Youth of Southwest Ethiopia.” London: EU Trust Fund for Africa (Horn of Africa Window) 



320 
 

Research and Evidence Facility. https://eprints.soas.ac.uk/36912/1/Tsegay_Land-climate-

and-internal-migration-in-Ethiopia-FINAL-12.11.pdf. 

Twongyirwe, Ronald, David Mfitumukiza, Bernard Barasa, Barbara R. Naggayi, Hannington 

Odongo, Viola Nyakato, and Grace Mutoni. 2019. “Perceived Effects of Drought on 

Household Food Security in South-Western Uganda: Coping Responses and Determinants.” 

Weather and Climate Extremes 24 (June): 100201. 

https://doi.org/10.1016/j.wace.2019.100201. 

Tye, Stefanie, and Isabella Suarez. 2021. “Locally Led Climate Adaptation: What Is Needed 

to Accelerate Action and Support?” Working Paper. Washington, D.C: World Resources 

Institute. https://www.wri.org/research/locally-led-climate-adaptation-what-needed-

accelerate-action-and-support. 

Uddin, Mohsin, Redwan Ullah, and Raziur Rahman Dipto. 2021. “Assessment of the Current 

Working Condition of the Garment Workers and Determining the Importance of Labor 

Union for the Improvement of Working Condition in the RMG Industry of Bangladesh.” In 

Proceedings of the 11th Annual International Conference on Industrial Engineering and 

Operations Management, 9. Singapore. 

Uexkull, Nina von, Marco d’Errico, and Julius Jackson. 2020. “Drought, Resilience, and 

Support for Violence: Household Survey Evidence from DR Congo.” Journal of Conflict 

Resolution 64 (10): 1994–2021. https://doi.org/10.1177/0022002720923400. 

UN Women. 2016. “Leveraging Co-Benefits between Gender Equality and Climate Action for 

Sustainable Development: Mainstreaming Gender Considerations in Climate Change 

Projects.” New York: UN Women. 

https://unfccc.int/files/gender_and_climate_change/application/pdf/leveraging_cobenefits.p

df. 

———. 2021a. “Breaking Silos, Building Resilience: Listening to Women-Focused 

Organisations for Climate Action and Disaster Risk Reduction.” Report on Listening 

Sessions. https://www2.unwomen.org/-

/media/images/unwomen/emp/attachments/2021/12/listening%20session%20with%20wfo

%2011%20dec%2021_final.pdf?la=en&vs=5225. 

———. 2021b. “Intersectionality Resource Guide and Toolkit.” UN Women. 

https://wrd.unwomen.org/practice/listing-toolbox/intersectionality-resource-guide-and-

toolkit. 

———. 2022. “Youth Voices for Change: Four Young Climate Action Leaders We Admire.” 

UN Women – Headquarters. 2022. https://www.unwomen.org/en/news-stories/feature-

story/2022/02/youth-voices-for-change-four-young-climate-action-leaders-we-admire. 



321 
 

UN Women and UNEP. 2019. “Vegetable Gardens Bring Veritable Gains for Women in 

Climate-Struck Cambodia.” December 6, 2019. 

https://www.empowerforclimate.org/en/stories-and-gallery/stories/vegetable-gardens-

bring-veritable-gains-for-women-in-climate-struck-cambodia. 

UNDP. 2017. “Capacities and Vulnerabilities Assessment Framework (CVA).” UNDP. 

https://www.adaptation-

undp.org/sites/default/files/resources/6_capacities_and_vulnerabilities_assessment_frame

work_cva_framework.pdf. 

UNDP GEF. 2020. “Strengthening Climate Information and Early Warning Systems to 

Support Climate-Resilient Development in Cambodia.” 2020. https://www.adaptation-

undp.org/projects/ldcf-ews-cambodia. 

UNDRR. 2022a. “Hazard.” Terminology. 2022. https://www.undrr.org/terminology/hazard. 

———. 2022b. “Resilience.” Terminology. 2022. 

https://www.undrr.org/terminology/resilience. 

UNEP. 2020. “The Six-Sector Solution to the Climate Crisis.” UN Environment. December 7, 

2020. https://www.unep.org/interactive/six-sector-solution-climate-change/. 

UNFPA. 2018. “Reaching Pregnant Women Cut off from Care in the Aftermath of Typhoon 

Ompong.” United Nations Population Fund. 2018. https://www.unfpa.org/news/reaching-

pregnant-women-cut-care-aftermath-typhoon-ompong. 

UNHRC. 2019. “Analytical Study on Gender-Responsive Climate Action for the Full and 

Effective Enjoyment of the Rights of Women.” A/HRC/41/26. New York, NY: United Nations 

Human Rights Council. https://digitallibrary.un.org/record/3807177?ln=en. 

UNICEF. 2015. “Act Now for Tomorrow: Climate Change Digital Map.” 2015. 

http://cop21.unicef.fr/act-now-for-tomorrow/. 

Uteng, Tanu Priya, and Jeff Turner. 2019. “Addressing the Linkages between Gender and 

Transport in Low- and Middle-Income Countries.” Sustainability 11 (17): 4555. 

https://doi.org/10.3390/su11174555. 

Van Aelst, Katrien, and Nathalie Holvoet. 2016. “Intersections of Gender and Marital Status 

in Accessing Climate Change Adaptation: Evidence from Rural Tanzania.” World 

Development 79 (March): 40–50. https://doi.org/10.1016/j.worlddev.2015.11.003. 

Van Zutphen, Alissa R., Shao Lin, Barbara A. Fletcher, and Syni-An Hwang. 2012. “A 

Population-Based Case–Control Study of Extreme Summer Temperature and Birth Defects.” 

Environmental Health Perspectives 120 (10): 1443–49. 

https://doi.org/10.1289/ehp.1104671. 



322 
 

Vancamp, Pieter, Petra Spirhanzlova, Anthony Sébillot, Lucile Butruille, Jean-David Gothié, 

Sébastien Le Mével, Michelle Leemans, et al. 2021. “The Pyriproxyfen Metabolite, 4′–OH–

PPF, Disrupts Thyroid Hormone Signaling in Neural Stem Cells, Modifying 

Neurodevelopmental Genes Affected by ZIKA Virus Infection.” Environmental Pollution 285 

(September): 117654. https://doi.org/10.1016/j.envpol.2021.117654. 

Vanos, Jennifer, Daniel J. Vecellio, and Tord Kjellstrom. 2019. “Workplace Heat Exposure, 

Health Protection, and Economic Impacts: A Case Study in Canada.” American Journal of 

Industrial Medicine 62 (12): 1024–37. https://doi.org/10.1002/ajim.22966. 

Venus, Terese E., Stephanie Bilgram, Johannes Sauer, and Arun Khatri-Chettri. 2022. 

“Livelihood Vulnerability and Climate Change: A Comparative Analysis of Smallholders in 

the Indo-Gangetic Plains.” Environment, Development and Sustainability 24 (2): 1981–2009. 

https://doi.org/10.1007/s10668-021-01516-8. 

Vergunst, Francis, and Helen L. Berry. 2022. “Climate Change and Children’s Mental Health: 

A Developmental Perspective.” Clinical Psychological Science 10 (4): 767–85. 

https://doi.org/10.1177/21677026211040787. 

Vins, Holly, Jesse Bell, Shubhayu Saha, and Jeremy J. Hess. 2015. “The Mental Health 

Outcomes of Drought: A Systematic Review and Causal Process Diagram.” International 

Journal of Environmental Research and Public Health 12 (10): 13251–75. 

https://doi.org/10.3390/ijerph121013251. 

Vuuren, Detlef P. van, Elmar Kriegler, Brian C. O’Neill, Kristie L. Ebi, Keywan Riahi, Timothy 

R. Carter, Jae Edmonds, et al. 2014. “A New Scenario Framework for Climate Change 

Research: Scenario Matrix Architecture.” Climatic Change 122 (3): 373–86. 

https://doi.org/10.1007/s10584-013-0906-1. 

Walker, Catherine. 2017. “Embodying ‘the Next Generation’: Children’s Everyday 

Environmental Activism in India and England.” Contemporary Social Science 12 (1–2): 13–

26. https://doi.org/10.1080/21582041.2017.1325922. 

———. 2021. “‘Generation Z’ and ‘Second Generation’: An Agenda for Learning from Cross-

Cultural Negotiations of the Climate Crisis in the Lives of Second Generation Immigrants.” 

Children’s Geographies 19 (3): 267–74. https://doi.org/10.1080/14733285.2020.1817334. 

Walpole, Lisa, and Wade Hadwen. 2022. “Extreme Events, Loss, and Grief—an Evaluation of 

the Evolving Management of Climate Change Threats on the Great Barrier Reef.” Ecology 

and Society 27 (1). https://doi.org/10.5751/ES-12964-270137. 

Walters, Rosie. 2021. “Varieties of Gender Wash: Towards a Framework for Critiquing 

Corporate Social Responsibility in Feminist IPE.” Review of International Political Economy 0 

(0): 1–24. https://doi.org/10.1080/09692290.2021.1935295. 



323 
 

Wang, Qiong, Bing Li, Tarik Benmarhnia, Shakoor Hajat, Meng Ren, Tao Liu, Luke D. Knibbs, 

et al. 2020. “Independent and Combined Effects of Heatwaves and PM2.5 on Preterm Birth 

in Guangzhou, China: A Survival Analysis.” Environmental Health Perspectives 128 (1). 

https://doi.org/10.1289/EHP5117. 

Watts, Nick, W. Neil Adger, Paolo Agnolucci, Jason Blackstock, Peter Byass, Wenjia Cai, Sarah 

Chaytor, et al. 2015. “Health and Climate Change: Policy Responses to Protect Public 

Health.” The Lancet 386 (10006): 1861–1914. https://doi.org/10.1016/S0140-6736(15)60854-

6. 

Watts, Nick, Markus Amann, Nigel Arnell, Sonja Ayeb-Karlsson, Jessica Beagley, Kristine 

Belesova, Maxwell Boykoff, et al. 2021. “The 2020 Report of The Lancet Countdown on 

Health and Climate Change: Responding to Converging Crises.” The Lancet 397 (10269): 

129–70. https://doi.org/10.1016/S0140-6736(20)32290-X. 

Watts, Nick, Markus Amann, Nigel Arnell, Sonja Ayeb-Karlsson, Kristine Belesova, Maxwell 

Boykoff, Peter Byass, et al. 2019. “The 2019 Report of The Lancet Countdown on Health and 

Climate Change: Ensuring That the Health of a Child Born Today Is Not Defined by a 

Changing Climate.” The Lancet 394 (10211): 1836–78. https://doi.org/10.1016/S0140-

6736(19)32596-6. 

WECF. 2016. Gender Just Climate Solutions. 2nd ed. Women Engage for a Common Future. 

https://womengenderclimate.org/wp-content/uploads/2016/12/ENG-

WGCSolutionsPublFINALWEB.pdf. 

———. 2018. Gender Just Climate Solutions. 4th ed. Women Engage for a Common Future. 

https://womengenderclimate.org/wp-content/uploads/2020/11/2018-report-EN.pdf. 

Werners, Saskia E., Russell M. Wise, James R. A. Butler, Edmond Totin, and Katharine 

Vincent. 2021. “Adaptation Pathways: A Review of Approaches and a Learning Framework.” 

Environmental Science & Policy 116 (February): 266–75. 

https://doi.org/10.1016/j.envsci.2020.11.003. 

Westerman, Kame. 2021. “Unpacking the Perceived Benefits and Costs of Integrating 

Gender into Conservation Projects: Voices of Conservation Field Practitioners.” Oryx 55 (6): 

853–59. https://doi.org/10.1017/S0030605320001295. 

WHO. 2020. WHO Guidance for Climate Resilient and Environmentally Sustainable Health 

Care Facilities. Geneva: World Health Organization. https://www.who.int/publications-

detail-redirect/9789240012226. 

———. 2021a. 2021 WHO Health and Climate Change Survey Report. Geneva: World Health 

Organization. https://www.who.int/publications-detail-redirect/9789240038509. 



324 
 

———. 2021b. Checklists to Assess Vulnerabilities in Health Care Facilities in the Context of 

Climate Change. Geneva: World Health Organization. 

https://apps.who.int/iris/handle/10665/340656. 

———. 2021c. “Climate Change and Health.” Fact Sheet. 2021. https://www.who.int/news-

room/fact-sheets/detail/climate-change-and-health. 

Wielk, Emily, and Alecea Standlee. 2021. “Fighting for Their Future: An Exploratory Study of 

Online Community Building in the Youth Climate Change Movement.” Qualitative Sociology 

Review 17 (2): 22–37. https://doi.org/10.18778/1733-8077.17.2.02. 

Williams, Sara, Lindsey J. McEwen, and Nevil Quinn. 2017. “As the Climate Changes: 

Intergenerational Action-Based Learning in Relation to Flood Education.” The Journal of 

Environmental Education 48 (3): 154–71. https://doi.org/10.1080/00958964.2016.1256261. 

Windfeld, Emma J., James D. Ford, Lea Berrang-Ford, and Graham McDowell. 2019. “How 

Do Community-Level Climate Change Vulnerability Assessments Treat Future Vulnerability 

and Integrate Diverse Datasets? A Review of the Literature.” Environmental Reviews 27 (4): 

427–34. https://doi.org/10.1139/er-2018-0102. 

Wisner, Benjamin. 2016. “Vulnerability as Concept, Model, Metric, and Tool.” In Oxford 

Research Encyclopedia of Natural Hazard Science. 

https://doi.org/10.1093/acrefore/9780199389407.013.25. 

Wollenberg, Eva, Meryl Richards, Pete Smith, Petr Havlík, Michael Obersteiner, Francesco N. 

Tubiello, Martin Herold, et al. 2016. “Reducing Emissions from Agriculture to Meet the 2 °C 

Target.” Global Change Biology 22 (12): 3859–64. https://doi.org/10.1111/gcb.13340. 

Women Deliver. 2021. “The Link between Climate Change and Sexual and Reproductive 

Health and Rights: An Evidence Review.” https://womendeliver.org/wp-

content/uploads/2021/02/Climate-Change-Report.pdf. 

Wong, Franz F., Dana McLachlin, Silvia Sarapura, and Katrine Danielsen. 2018. “Lessons 

Learned Synthesis Paper: Gender Integration  and the Canadian International Food Security 

Research Fund.” Amsterdam: Royal Tropical Institute (KIT). https://idl-bnc-

idrc.dspacedirect.org/bitstream/handle/10625/57119/IDL-

57119.pdf?sequence=2&isAllowed=y. 

Wong, Sam. 2016. “Can Climate Finance Contribute to Gender Equity in Developing 

Countries?” Journal of International Development 28 (3): 428–44. 

https://doi.org/10.1002/jid.3212. 

World Bank. 2018. “Methodological Guidance: Climate Change and Health Diagnostic - A 

Country-Based Approach for Assessing Risks and Investing in Climate-Smart Health 

Systems.” Investing in Climate Change and Health Series. Washington, D.C.: World Bank 



325 
 

Group and WHO. 

https://documents1.worldbank.org/curated/en/552631515568426482/pdf/122328-WP-

PUBLIC-WorldBankClimateChangeandHealthDiagnosticMethodologyJan.pdf. 

———. 2022. “Results in Resilience : Informing and Driving Resilience Building at the DRM-

FCV Nexus in South Sudan.” Results in Resilience Series. Washington, D.C: World Bank 

Group. https://documents.worldbank.org/en/publication/documents-

reports/documentdetail/099224105052224937/idu07f57dafb04f73041c908b2b05335b2a14

ca6. 

World Health Organization. 2014. Gender, Climate Change, and Health. Geneva: World 

Health Organization. https://apps.who.int/iris/handle/10665/324835. 

———. 2021. Climate Change and Health Vulnerability and Adaptation Assessment. 

Geneva, Switzerland: World Health Organization. 

Wrigley-Asante, Charlotte, Kwadwo Owusu, Irene S. Egyir, and Tom Mboya Owiyo. 2019. 

“Gender Dimensions of Climate Change Adaptation Practices: The Experiences of 

Smallholder Crop Farmers in the Transition Zone of Ghana.” African Geographical Review 

38 (2): 126–39. https://doi.org/10.1080/19376812.2017.1340168. 

Wu, Judy, Gaelen Snell, and Hasina Samji. 2020. “Climate Anxiety in Young People: A Call to 

Action.” The Lancet Planetary Health 4 (10): e435–36. https://doi.org/10.1016/S2542-

5196(20)30223-0. 

Xue, Tao, Tong Zhu, Guannan Geng, and Qiang Zhang. 2019. “Association between 

Pregnancy Loss and Ambient PM2·5 Using Survey Data in Africa: A Longitudinal Case-

Control Study, 1998–2016.” The Lancet Planetary Health 3 (5): e219-ee225. 

https://doi.org/10.1016/S2542-5196(19)30047-6. 

Yadav, Punam, Naomi Saville, Abriti Arjyal, Sushil Baral, Patty Kostkova, and Maureen 

Fordham. 2021. “A Feminist Vision for Transformative Change to Disaster Risk Reduction 

Policies and Practices.” International Journal of Disaster Risk Reduction 54 (February): 

102026. https://doi.org/10.1016/j.ijdrr.2020.102026. 

YLabs. 2022a. “Cityzens for Clean Air.” YLabs. 2022. 

https://www.ylabsglobal.org/work/all/cityzens-for-clean-air. 

———. 2022b. “CyberRwanda.” YLabs. 2022. 

https://www.ylabsglobal.org/work/all/cyberrwanda. 

———. 2022c. “Taageero Cash.” YLabs. 2022. https://www.ylabsglobal.org/work/all/tackling-

barriers-to-cva. 



326 
 

Yoshida, Keina, Hannah Bond, and Helen Kezie-Nwoha. 2021. “Defending the Future: 

Gender, Conflict, and Environmental Peace.” London School of Economics Centre for 

Women, Peace and Security, Gender Action for Peace and Security. 

http://eprints.lse.ac.uk/110308/1/Yoshida_defending_the_future_published.pdf. 

Yu, Wuyue, and Michael Weitzman. 2021. “Climate Change, Air Pollution, and Children’s 

Mental Health.” Journal of Applied Research on Children: Informing Policy for Children at 

Risk 12 (1): 24. 

Zagheni, Emilio, Raya Muttarak, and Erich Striessnig. 2016. “Differential mortality patterns 

from hydro-meteorological disasters: Evidence from cause-of-death data by age and sex.” 

Vienna Yearbook of Population Research 2015: 47–70. 

https://doi.org/10.1553/populationyearbook2015s47. 

Zeeshan, Afsheen, and Muhammad Bashir Khan. 2019. “Promoting Gender Sensitivity: 

Disaster Risk Reduction in Pakistan.” Pakistan Journal of Women’s Studies: Alam-e-Niswan 

26 (2): 31–44. https://doi.org/10.46521/pjws.026.02.0006. 

Zhang, Yunquan, Chuanhua Yu, and Lu Wang. 2017. “Temperature Exposure during 

Pregnancy and Birth Outcomes: An Updated Systematic Review of Epidemiological 

Evidence.” Environmental Pollution 225 (June): 700–712. 

https://doi.org/10.1016/j.envpol.2017.02.066. 

Zulu, Leo C., Ida N. S. Djenontin, Akosua Darkwah, Judith Kamoto, Jessica Kampanje-Phiri, 

Gundula Fischer, Philip Grabowski, and Irene Egyir. 2021. “Realizing Inclusive SAI: 

Contextualizing Indicators to Better Evaluate Gender and Intergenerational Inequity in SAI 

Processes and Outcomes – Cases from Southern and Western Africa.” International Journal 

of Agricultural Sustainability 19 (5–6): 376–402. 

https://doi.org/10.1080/14735903.2020.1737356. 

 

  



327 
 

 


