Women'’s Climate Adaptation in Rural Sub-Saharan

Africa: Constraints and Research Priorities

Abstract

Sub-Saharan Africa is highly vulnerable to climate change, with rural women dis-
proportionately affected due to pre-existing gender inequalities that both increase
adaptation needs and constrain response capacities. This paper systematically re-
views empirical evidence on constraints to women’s climate adaptation in Sub-Saharan
Africa, identifies key knowledge gaps, and outlines a gender-informed research and
policy agenda. Focusing on three adaptation strategies—on-farm adaptation, income
diversification, and migration—alongside weather insurance and adaptive social pro-
tection programs as enabling instruments, the review synthesizes 206 studies identified
through a PRISMA-based search, distinguishes correlational patterns from causal ev-
idence, and classifies interventions by the strength of their empirical support. Across
strategies, women face greater adaptation barriers than men, driven by limited access
to finance and assets, insecure land tenure, restrictive gender norms, gaps in human and
social capital, and constrained access to climate information. The strongest causal ev-
idence supports interventions that improve women’s access to agricultural information
and extension, strengthen land tenure, relax capital and time constraints, and ad-
dress multiple constraints through economic inclusion and social protection programs.
Evidence remains more limited for many other approaches, including socio-emotional
skills training, digital climate services, gender-responsive insurance, and norm-changing
interventions. Important gaps persist regarding women’s migration as a climate adap-
tation strategy. By assessing the strength of evidence across interventions, this review
clarifies which gender-sensitive adaptation policies are supported by causal evidence
and where important knowledge gaps remain.
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Introduction

Sub-Saharan Africa is experiencing increasing climate variability, with extreme weather
events and shifting agricultural seasons disrupting rural livelihoods (Nicholson, 2018} [Pan-
thou et al., 2018)). Women, who make up around 40 percent of the agricultural labor force
in the region , are particularly affected by these changes (Palacios-Lopez et al., [2017). Pre-
existing gender inequalities heighten their vulnerability while restricting their ability to adopt
adaptive strategies, exacerbating poverty and widening disparities (see Box . Despite this
reality, rigorous evidence on effective interventions to support women’s climate adaptation
remains limited, particularly in low-income contexts (Feriga et al., 2025)). Market failures
and resource constraints can prevent individuals from making adaptation investments that
would otherwise improve their livelihoods, justifying policy intervention (Carleton et al.
2024)). Yet designing effective policies requires understanding which constraints matter for
women’s adaptation, and which interventions can successfully address them.

Few studies rigorously evaluate interventions explicitly designed for climate adaptation,
and even fewer assess their gendered impacts. This paper synthesizes empirical evidence
on gender-specific constraints in climate adaptation, classifying interventions by strength of
causal evidence, and identifying policy-relevant research priorities. It examines three key
adaptation strategies: on-farm adaptation, income diversification, and migration. Addition-
ally, it assesses the role of weather insurance and adaptive social protection as enabling
instruments which improve access to these strategies for vulnerable women. Given the im-
mediate and severe effects of climate change in low-income countries, this paper focuses on
adaptation strategies rather than mitigation (see Box .

The review highlights three key findings. First, women face greater barriers than men in
adopting all climate adaptation strategies, both on-farm and off-farm. While much of the
literature is correlational, emerging experimental evidence suggests these barriers explain
persistently lower adoption rates by women across all adaptation strategies.

Second, this paper identifies gender-specific constraints to climate adaptation that go be-



yond those faced by men. For on-farm adaptation, women’s constraints include land tenure
insecurity, limited access to climate information and formal agricultural networks, and higher
risk aversion due to economic vulnerability and structural factors. Household responsibil-
ities further constrain their engagement in off-farm activities, reducing opportunities for
income diversification and migration in response to climate shocks. These challenges are
exacerbated by low expected returns, limited resources, and restricted bargaining power.
Limited information contributes to women’s low uptake of weather insurance, compounded
by their greater idiosyncratic risks such as health shocks linked to fertility and childcare, and
their role as ‘shock absorbers’, which lead them to prioritize emergency savings. The effec-
tiveness of adaptive social protection in supporting women’s climate resilience depends on
how well programs address gendered constraints, including mobility restrictions, bargaining
power imbalances, and domestic responsibilities. These constraints are multi-dimensional
and intersecting, and may require interventions that address multiple barriers simultane-
ously rather than single constraints. Although constraints vary across household structures
and regional contexts, we find in this evidence review that the evidence base is currently too
thin to draw stylized facts that can robustly account for these variations. We propose some
broad conclusions that will require more empirical work to fully represent the intersectional
nature of the constraints that women face.

Third, we classify interventions promoting women’s adoption of strategies by the strength
of the causal evidence in support of their effectiveness within a comprehensive evidence
map. Interventions are categorized as credible (established causal evidence), emerging (lim-
ited causal evidence), or frontier (conceptually promising but empirically underexplored).
Interventions with credible causal evidence of effectiveness include targeted delivery of infor-
mation on climate-adaptive agricultural practices and technologies, formalized land tenure
programs, cash transfers and public works, multi-faceted adaptive social protection programs,
and childcare services. Socio-emotional skills training and joint spouse training are emerg-

ing as effective interventions but require further experimental research. Some interventions



are conceptually promising but remain empirically underexplored, such as digital climate
information services, gender-responsive weather insurance, and norm-changing approaches.
This evidence map identifies critical gaps between policy needs and rigorous evaluation,
highlighting priority areas for future research.

Significant knowledge gaps remain for a comprehensive understanding of gender dynamics
in climate change adaptation. The causal effects of climate information on women’s risk-
taking behavior and adaptation decisions are still under-examined. Further research is also
needed on how time constraints, household structure and intra-household dynamics influence
women’s participation in off-farm employment, and on the role of gender norms and land
tenure insecurity in shaping women’s migration decisions. Additionally, little is known about
the adaptive capacity of women left behind when men migrate. Household-level agricultural
data often obscure intra-household inequalities, limiting our understanding of the extent to
which women are constrained in their adoption of climate-adaptive technologies on the plots
they manage.!

This paper contributes to the literature by synthesizing the available evidence on gen-
dered constraints to climate adaptation in Sub-Saharan Africa and proposing a research
agenda for the field. Existing systematic reviews cover a single adaptation strategy, such
as on-farm adaptation (Gupta et al., 2026 or adaptive social protection (Hidrobo et al.
2026)), are global in scope (Ningombam et al., 2026|) or focus on a single country (e.g., Zenda
and Rudolphl [2024)). In this paper, we extend the current literature on women’s adaptive
choices and capacity in four main ways: i) we bring together in a single study the main
adaptation strategies available to rural households, both on- and off-farm, along with the
enabling instruments that support them, ii) we focus on Sub-Saharan Africa and systemati-
cally distinguish descriptive, quasi-experimental, and experimental evidence, allowing us to
assess the strength of the causal evidence behind each constraint and intervention, iii) we
map policy options into those proven effective, those requiring further research, and those

at the knowledge frontier, iv) we compile the main knowledge gaps and propose a research



agenda for the field of development economics.

The remainder of the paper is organized as follows. We present our conceptual framework
and literature review strategy in Section [I, We review the evidence on gender gaps in the
adoption of three adaptive strategies: on-farm adaptation (Section , income diversifica-
tion (Section [3) and migration (Section . We highlight the key challenges that must be
overcome for weather insurance (Section [5)) and adaptive social protection (Section [6)) to be
effective enabling instruments. For each strategy and instrument, we assess the evidence on
gender disparities in adoption and constraints faced by women, and highlight causal studies
when they are available, as well as interventions that shed light on gender-specific barriers.
We present in Section |7 an evidence map reviewing experimental evidence on interventions
seeking to address the key constraints previously identified for each adaptation strategy. We

outline priority research questions in Section [§| before concluding.



Box 1. Gender gaps in vulnerability to climate change

Climate change disproportionately affects women, exacerbating pre-existing gender in-
equalities in health, safety, livelihoods, and agricultural productivity. In Sub-Saharan
Africa, women contribute significantly to agricultural labor yet face lower productivity
due to limited access to inputs, land, and market opportunities (Kilic et al., [2015; |Aguilar|
et al., 2015; Alik-Lagrange et al., 2025). Women smallholder farmers experience substan-
tially larger productivity losses from extreme heat than men (Wu et al.l|2026)), experience
higher food insecurity following climate shocks (Kakota et al. [2011; [Zakari et al) [2014;
Hiibler et al., 2025) and increased maternal and infant health risks from rising tempera-
tures (Grace et al. [2015; |Abional, [2023).2

Climate shocks also heighten gender-based violence risks (Brownl, 2008). Droughts and
floods increase intimate partner violence (Cools et al., 2020; Abiona and Koppensteiner,
2016)), sexual exploitation (UNHCR) [2022), and feminicide (Miguel, [2005). Droughts can
also increase transactional sex as a coping strategy among young unmarried women and
raise HIV prevalence (Treibich et al., [2022). Drought-induced income shocks raise child
marriage rates (Corno et all, 2020} [Hotte and Marazyan| 2020, [Andriano and Behrman,
, increasing fertility and adverse health outcomes and undermining women’s educa-
tion, labor force participation and agency.

Economically, climate shocks increase women’s unpaid domestic and care work and re-
strict their education and labor market participation (Kakota et al., [2011; Moshoeshoe]
. Women’s responsibilities, such as fetching water, expand in response to
climate stressors and they are more likely than men to exit employment
and struggle to re-enter the workforce post-shock (Erman et al., 2021). Female-headed
household income is more vulnerable to rainfall shocks than male-headed households,
even after accounting for income differences (Flatg et al., [2017)).

Furthermore, girls are more likely than boys to be withdrawn from school to contribute to
domestic duties, exacerbating gender disparities in education (Bjorkman-Nyqvist} 2013;
Babugural, 2008).

1 Methods

1.1 Conceptual framework
Scope of the review

Responses to climate change operate at two levels. Mitigation addresses the causes, reducing
greenhouse gas emissions to slow global warming. Adaptation addresses the consequences,

and is defined as “adjustment in natural or human systems in response to actual or expected



Box 2. Why focus on climate adaptation (rather than mitigation)?

Climate change and poverty are deeply interconnected, as climate shocks threaten to push
millions into extreme poverty, particularly in Sub-Saharan Africa, where agriculture re-
mains highly climate-sensitive (Rozenberg and Hallegatte, 2015). Despite contributing
minimally to global CO2 emissions (IPCC| 2022), the region faces disproportionate vul-
nerability due to its reliance on rain-fed agriculture, limited economic diversification, and
constrained adaptive capacity.

While global mitigation efforts are critical for limiting long-term climate change, adap-
tation is the more immediate and pressing priority for low-income countries that already
experience severe climate shocks. Unlike mitigation, which focuses on reducing emissions,
adaptation directly enhances resilience by enabling households and communities to adjust
to climate change’s inevitable consequences. Strengthening adaptive capacity is particu-
larly urgent for women who are disproportionately affected by climate shocks, not only
as a matter of equity but also as a necessary condition for both poverty reduction and
sustainable development in climate-vulnerable regions.?

climatic stimuli or their effects, which moderates harm or exploits beneficial opportunities”
(IPCC\ 2007). This paper focuses on adaptation which is where rural households in Sub-
Saharan Africa bear the most immediate costs. Broader macro policies, such as green jobs
and sustainability initiatives, are excluded, as are responses of downstream consumers of
agricultural products.

More specifically, we focus on rural Sub-Saharan Africa, where agriculture, which is
highly vulnerable to climate variability, remains the main source of livelihoods (World Bank,
2019). This regional focus also allows us to examine gender differences in constraints to
adaptation in a relatively coherent set of institutional and agricultural contexts. Climate
change affects these households through both gradual changes such as rising temperatures
and more erratic rainfall patterns, and more frequent climate shocks, including droughts and
floods (Auffhammer et al., 2013)). Even accounting for farmers’ adjustments, climate change
is projected to impose substantial losses on staple crop production globally, with some of
the largest damages in Sub-Saharan Africa (Hultgren et al., 2025)). These changes require
households to adjust how they produce, earn income, and manage risk.*

Adaptive responses can be placed along a continuum according to both their timing



and their purpose (Auffhammer, 2018; Rao et al., 2020; Call et al.| 2019). At one end are
coping strategies, which provide immediate responses to realized shocks. One example is
forced migration due to an extreme flood that led to a destruction of housing and capital
or last resort sale of livestock. In the middle are risk-management strategies, which reduce
households’ exposure to future climatic risks and help them absorb shocks when they occur.
Managing water use over time to cope with increasingly irregular rainfall is an example of a
medium-term strategy: irrigation is a widespread adaptation strategy to drying conditions
but it can also strain aquifers and increase soil salinity in the long run (Taylor, 2026)). At
the other end are long-term adjustment strategies, which help households adapt to changing
climatic trends and reduce their vulnerability over time. These include sustainable agricul-
tural practice switching or long-term, planned, migration to optimize one’s income. These
categories overlap as an intervention may serve different purposes depending on the context,

the timing of adoption, and the objectives of the households.

Household strategies and enabling instruments

We focus on three strategies representing the main ways rural households respond to climate
change in Sub-Saharan Africa, and two enabling instruments, which facilitate the adop-
tion of adaptation strategies. The strategies are on-farm adaptation, income diversification
and migration, the latter two being off-farm. These strategies encompass the main choices
households make when climate risks increase: changing agricultural techniques and prac-
tices, diversifying sources of income, or shifting labor to other activities or locations. While
classifications of strategies vary, these are commonly cited in the literature (Rao et al., 2020}
Call et al., 2019; [Rahut et al., [2021; Sani and Chalchisal [2016). We chose to organize the
paper along those three adaptation strategies to best structure the evidence around binding
constraints to their adoption.

On-farm adaptation strategies are long-term changes in farming technologies and prac-

tices that make agricultural production more resilient to climate change and reduce farmers’



vulnerability to climate variability and change. It overlaps with the concept of Climate-Smart
Agriculture (CSA) which was originally defined by the FAO around three pillars: sustainably
increasing productivity, strengthening resilience and adaptation, and, where possible, reduc-
ing greenhouse gas emissions (Food and Organization, 2010). CSA is the most commonly
used terminology in the empirical literature on agricultural adaptation in Sub-Saharan Africa
reviewed in this paper but we adopt a broader approach and use the term on-farm adap-
tation which is inclusive of CSA and other frameworks such as agroecology or conservation
agriculture.?

Income diversification lies between risk management and long-term adjustment. Diver-
sifying income sources reduces dependence on climate-sensitive agriculture over time while
also providing a buffer against the loss of agricultural income.

Migration is present on the whole continuum. Temporary and seasonal migration fol-
lowing climatic shocks often represents a coping response, while planned migration that
permanently diversifies household livelihoods is closer to an adaptation strategy. Many
forms of migration fall somewhere in between, serving both risk-management and long-term
adjustment objectives. Migration can also be conceptualized as a form of income diversifica-
tion, but the set of constraints affecting migratory choices is sufficiently distinct to warrant
separate considerations.

These strategies are closely intertwined. Income diversification can relax liquidity con-
straints and in turn enable migration or agricultural investments. Migration may reduce
dependence on agriculture while simultaneously allowing to invest more in new technologies
or practices on the farm.

Two enabling instruments are also included in this review: weather insurance and adap-
tive social protection. Both of these instruments, one private, market-based, and the other
offered through public policy, support households in adopting adaptation strategies.

Weather insurance is both a risk-management tool and a private market-based enabling

instrument that enables adaptation. By protecting households against climatic shocks it



facilitates longer-term adaptation. For example, it can encourage farmers to adopt climate-
adaptive technologies by reducing production risk (Mobarak and Rosenzweig) 2012; |Karlan
et al., 2014)). It can also reduce the need for migrating following a shock by mitigating its
negative effects on production.

Adaptive social protection also helps households adapt to climate change (Rao et al.|
2020)). It relies on public policy rather than individual household decisions. Cash transfers,
public works programmes and economic inclusion programmes can relax financial constraints,
reduce risk, help build productive assets and strengthen human capital, allowing households
to invest in other adaptation strategies that may otherwise not be accessible to them. It is
therefore an enabling policy instrument that can facilitate other forms of adaptation. We
thus incorporate adaptive social protection in our review, focusing on the extent to which
programme design helps women overcome the constraints that limit their adoption of other
adaptation strategies.

Adoption is an essential pathway to household resilience and welfare: it helps stabilize
incomes, smooth consumption, and protect food security when climatic shocks materialize
(e.g., |Okumu et al., 2025; Pan et all [2018; Wegenast et al., 2026). Our review focuses on
the constraints that limit women’s adoption, the necessary first step along this pathway.

For each strategy, we review the evidence on how adoption is challenged by constraints.
The constraints were selected based on theory and scholarship, and are organized into three
main groups: i) human, social, and financial capital, which covers resources and capacities,
including skills, information, networks, finance and assets, ii) contextual factors, norms and
institutions, including gender norms and intra-household dynamics, and iii) strategy-specific
constraints, such as risk aversion for on-farm adaptation or basis and uninsured risk for
insurance.

Figure in Appendix summarizes this conceptual framework and the structure
of the review: gender-specific constraints operate through women’s adaptive capacity to

shape both the adoption of the three household strategies and access to the two enabling
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instruments, which ultimately build household resilience and welfare.

Our gender lens

This review asks whether women face different constraints than men in adopting climate
adaptation strategies, and if so, what strategies and policies are effective at addressing
them. Women are not assumed to be inherently more vulnerable than men, or to respond
to climate change in fundamentally different ways. Women’s agency and role in agricultural
food production is central (Malapit et al., 2020); they are adapting to climate change in
many ways, and are neither victims nor heroes of the climate adaptation challenge of the
times (Rao et al 2020). Rather, we examine whether structural inequalities such as limited
access to education and capital or legal and normative barriers affect women’s ability to
adopt adaptation strategies.

Two additional points are worth noting. First, women are not a homogeneous group. The
constraints they face vary with age, marital status, education, wealth, household composition
and local social norms (Rao et al., 2020; [Yimam and Holvoet, 2024). Although relatively few
studies explicitly take an intersectional approach, we highlight these differences whenever the
evidence allows. Second, the literature does not always approach gender in the same way.
Some studies, mostly older, descriptive, work compare female- and male-headed households,
while most recent studies, especially experimental, approach gender by taking individual
women and men (sometimes within the same household) as the unit of analysis. Constraints
to resource access and decision-making responsibilities may differ substantially between those
two approaches, which may capture different mechanisms. Unless explicitly mentioned, the

studies cited take individual women and men as the unit of analysis.

1.2 PRISMA

This review follows the Preferred Reporting Items for Systematic Reviews and Meta-Analyses

(PRISMA) framework. The complete PRISMA flow diagram is reported in Appendix
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(Figure . The review synthesizes descriptive and causal evidence on gender differences in
climate change adaptation, distinguishing between descriptive studies documenting gender
gaps and studies providing causal evidence, further differentiating quasi-experimental and
experimental designs.

Search strategy - We systematically searched the Web of Science and Scopus databases
using the same Boolean search string, adapted to each database’s syntax, which com-
bines three blocks of terms. The first block captures gender (e.g., gender®, wom?n, fe-
mal*, widow*, intra-household, “bargaining power” ); the second captures agriculture and the
Sub-Saharan African context (e.g., agricultur®, farm*, rural, smallholder*®, pastoral*, “sub-
saharan” | africa™®, together with the names of individual Sub-Saharan African countries and
sahel™); the third captures climate change and adaptation, either directly (e.g., “climate

* o«

change”, “climate variability”, adaptat®, drought*, “climate shock™”

, “climate information”)
or through the adaptation strategies and enabling instruments reviewed in this paper (e.g.,
“weather insurance”, “index insurance”, “cash transfer®”, “social protection”, “land tenure”,
“technology adoption”, “livelihood diversif*” | “savings group™”, microfinance). A record had
to match at least one term in each of the three blocks to be retrieved. The complete queries
for both databases are reported in Appendix After removing duplicates, the search
yielded 23,401 unique records.

Screening process - Title and abstract screening was performed using ASReview LAB,
an active-learning systematic review tool that iteratively prioritizes the records most likely
to be relevant based on reviewer feedback. Records were classified as either relevant or
not relevant. Following current recommendations for active-learning screening, screening
was stopped after 150 consecutively screened non-relevant records, indicating a negligible
probability of identifying additional relevant studies. A total of 1,125 records were screened,
of which 276 were classified as relevant and 849 as not relevant, while 22,276 records remained
unscreened.

Eligibility criteria - Studies classified as relevant were subsequently assessed manually.
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Eligible studies were required to focus on (i) gender, (ii) climate change, climate variability, or
adaptation, (iii) Sub-Saharan Africa, and to have (iv) sufficiently credible empirical evidence.
This process resulted in 76 eligible studies identified through the database search.

Citation searching - We complemented the database search through iterative backward
and forward citation tracking (snowballing), starting from the studies deemed eligible after
the manual assessment. Citation searching was conducted over four iterative rounds until
no additional relevant studies were identified. Studies identified through citation searching
were screened using the same Al-assisted procedure and subsequently reviewed manually.
This process yielded 80 additional eligible studies. Finally, we supplemented the review with
50 additional studies identified through complementary search strategies, including gray
literature, unpublished manuscripts, and studies outside the predefined search scope that
provided relevant information on mechanisms or comparative evidence. Overall, the final
review includes 206 studies. Table [A1]summarizes the composition of the evidence reviewed

in Sections 2] to [7, by adaptation strategy and study methods.

2 On-farm adaptation

On-farm adaptation is critical for reducing food insecurity among smallholder farmers facing
unpredictable climate patterns. However, changing agricultural technologies and practices
to adapt to climate change can be risky, and the potential consumption risks of failure
can deter farmers from adoption. A study in Ethiopia shows that these high risks can
perpetuate poverty by trapping farmers in a low technology, low risk cycle (Dercon and
Christiaensen, 2011)). In Malawi, climate-induced poverty traps confine poorer households
to low-value maize cultivation, preventing adoption of improved inputs (Sesmero et al., 2018]).
Barriers to on-farm adaptation include resource constraints, small farm sizes, limited access
to credit, markets and knowledge, as well as land tenure insecurity (Descheemaeker et al.|

2016; Mersha and Dugumal, 2019, Huyer et al., 2024). We begin by documenting the extent
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of gender disparities in the adoption of on-farm adaptation before examining the constraints

that produce these gaps.

Gender disparities in adoption rates

Cross-sectional evidence from Sub-Saharan Africa documents persistent gender gaps in on-
farm adaptation, with men consistently adopting at higher rates than women. These dis-
parities arise both within households (between women and men farmers managing separate
plots) and between households, with male-headed households more likely to invest in mod-
ern technologies. A comprehensive review confirms that women lag behind men in adopting
high-yielding varieties and agricultural technologies (Doss, 2001), with high variability across
contexts. Some descriptive research reports higher adoption rates of water conservation and
crop diversification among female-headed households in South Africa, Zambia and Zimbabwe
(Nhemachena and Hassan|, 2007)) and greater intercropping among households with more fe-
male members (Benin et all [2005). However, many studies from Uganda, Ghana, Nigeria,
Burundi, Malawi, or Ethiopia, show higher adoption of irrigation, modern inputs, soil con-
servation, improved crop varieties, or tree planting among male-headed households and men
plot managers (Nabikolo et al., 2012; |Adzawla et al| |2019; Arimi and Olajide, 2016; [Nchanji
et all [2023; Magreta et al.l [2026; Deressa et al., 2009; (Gebrehiwot and Veen) 2013} [Rufe
et al. 2026; Tufa et al., [2022)). Multi-country panel evidence from Kenya, Uganda, and
Senegal shows that men adopt higher-return modern technologies (e.g., chemical fertilizers,
improved varieties, drought-tolerant livestock) while women favor low-risk traditional prac-
tices like water harvesting and cover cropping (Hailemariam et al., 2024). The literature
suggests that binding resource and information constraints limit women’s adoption of new
technologies and practices to adapt to climate change, and that when these barriers are re-
moved, women may be equally or more likely than men to adopt them (Huyer et al., 2024]).
These patterns appear to reflect structural barriers rather than differences in inherent prefer-

ence, a point we return to in the discussion of risk aversion below. In addition, a study from
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Kenya finds that the welfare returns to adoption of CSA may be higher for female-headed
households, confirming the high potential of removing these barriers (Okumu et al.; 2025)).6

The next section examines these constraints in detail.

Box 3. Gendered crop specialization

Across Africa, agricultural labor is gendered, with men primarily cultivating cash and
export crops while women grow subsistence crops (Croppenstedt et al., [2013). Women’s
focus on lower-risk, lower-return crops supports household food security during climate
shocks (Duflo|, 2003; |Lovo and Veronesi, 2019) but limits their market access, reinforcing
poverty traps and constraining investments in adaptation strategies. In Uganda, |Agamile
et al.| (2021) find that drought-induced labor shifts alter household crop allocation. As
men seek off-farm work, women increase farm labor and reallocate land from subsistence
to cash crops. However, restrictive gender norms continue to limit women’s engagement in
income-generating agriculture, constraining long-term adaptation despite their potential
preference for commercial crops.

Women’s constraints to on-farm adaptation
Information on climate change and weather forecasts

Limited access to information is a major barrier to women’s on-farm adaptation (Quisumb-
ing and Pandolfelli, 2010). Reliable climate information can correct misperceptions (Box ,
update beliefs, and reduce uncertainty surrounding agricultural investments (Burlig et al.|
2024)), with experimental evidence from Benin showing that weather information provision
causally improves agricultural outcomes (Yegbemey et al., |2023). However, systematic re-
views note that rigorous causal evidence on Climate Information Services (CIS) impacts
remains scarce (McKune et al., 2018).

Women face additional barriers to CIS, which provide timely weather updates, especially
in rainfed agricultural systems (Roudier et al., [2014; Tall et al. 2018; |Autio et al., 2021}
Fikadu et al., [2024)). In Kenya, intra-household survey data show gender gaps in access to

climate information services: men more often receive early warning and advisory services
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associated with greater on-farm adaptation, while women primarily access basic forecasts
with no significant impact, resulting in unequal access to actionable information (Ngigi and
Muange, 2022).” Gender gaps in digital access, costs, information interpretability, and trust
further constrain women'’s effective use of CIS (Partey et al., 2020; Henriksson et al. 2021}
Antwi-Agyei et al) [2021). Household power dynamics also mediate impacts of CIS access:
experimental evidence from Zambia shows that providing forecasts to both spouses shifts
joint investment decisions toward greater preference alignment between spouses (Kramer
et al., 2023a).

Overall, women’s limited adoption of climate-smart agriculture and other climate-resilient
technologies and practices reflects constraints to accessing information, as well as compound-
ing constraints that limit their acting upon received information, including digital exclusion,
climate misperceptions, and intrahousehold decision-making. Yet little is known about in-
terventions that effectively expand women’s access to CIS or enable action on received in-

formation.

Box 4. Climate change perception and adaptation

Climate change perception is often assumed to facilitate adaptation, as farmers who rec-
ognize climate risks may be more likely to seek information and adopt adaptive practices,
though causal evidence for this mechanism remains limited. Observational studies docu-
ment associations between education, farming experience, climate perception, and adap-
tation behavior (Maddison, 2007} [Ishaya and Abajel [2008; Tambo, 2013), though these
correlations do not establish causality. Cross-sectional evidence from Ghana and Kenya
suggests links between climate risk perception and use of climate information services
(Partey et al., |2020; Ngigi and Muange, 2022)). Few studies examine gender differences.
In Senegal, qualitative evidence suggests that limited risk perception may contribute to
low uptake of climate information among both women and men (Diouf et al.; 2019).
However, rigorous causal evidence on whether climate perception influences information-
seeking behavior and adaptation—and whether these relationships differ by gender—is
lacking.

16



Information on agricultural technologies

Unequal access to information on agricultural technologies is a major barrier to women'’s
on-farm adaptation, particularly for costly innovations. While many studies examine the
impact of information interventions on agricultural technology adoption (Hanna et al., 2014}
Emerick and Dar| [2020; Glennerster and Suri, 2018} Barrett et al., [2022)), few assess gender-
specific effects. Experimental evidence from Niger shows that information is a more binding
constraint than liquidity or credit (Aker and Jack, 2023): training on demi-lunes, a land
restoration technique, significantly increased adoption; although women adopted at lower
rates than men, they still achieved substantial gains despite land ownership and financial
constraints. An experiment in Uganda confirms that providing women farmers with extension
services and agricultural inputs significantly increases the adoption of a new biofortified crop,
effects not replicated by credit or insurance alone (Buehren et al., [2025)).

Agricultural extension and advisory services represent a critical mechanism for delivering
climate-adaptive technologies to farmers, and therefore play a central role in women’s on-
farm adaptation (Gupta et al.,[2026)).® Panel data across four sub-Saharan African countries
show that women’s participation as extension recipients and farm co-managers substantially
increases agricultural income and resilience to weather shocks (Azzarri and Nico, 2022)). How-
ever, mobility constraints, time poverty, and gender biases in service delivery limit women’s
access, with cross-sectional evidence documenting disproportionate support to men farm-
ers by both public and private organizations across nine East and West African countries
(Perez et al.| |2015; Ifeanyi-obi and Tolumoyi, [2025). Regression discontinuity evidence from
a large-scale extension program targeting women farmers in Uganda demonstrates that these
information constraints have real consequences for women’s adoption of improved agricul-
tural practices and adaptive capacity: women offered access to extension services adopted
improved cultivation methods, achieved better food security, and modified their shock-coping
strategies, with gains operating primarily through improved access to information and train-

ing (Pan et al., 2018).
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Studies also highlight the importance of intra-household dynamics in benefiting from
information: training both spouses together can enhance women’s participation and farm
outcomes in some contexts, such as milk production in Mozambique (Johnson et al., |2015)
and rubber farming in Céte d’Ivoire (Donald et al.|[2022), while in others women benefit more
when trained without their husbands (Lecoutere et al., 2023). However, an RCT in Ethiopia
suggests that improving women'’s access to information alone may not be sufficient to increase
technology adoption in the presence of intra-household bargaining constraints. While jointly
targeting both spouses through video-mediated extension significantly increased women’s
access to extension services and technical knowledge, it generated no additional gains in
household technology adoption relative to targeting the household head alone (Abate et al.l
2023). While more work is needed on the interaction of intra-household dynamics, access to
information, and on-farm adaptation, the evidence strongly supports lack of information on

new adaptive technologies and practices as a constraint to women’s adoption.

Social networks

Social networks play a critical role in the diffusion of agricultural technologies. Causal evi-
dence demonstrates that social networks facilitate the diffusion of information and foster so-
cial learning, as farmers observe and learn from peers about the effectiveness and profitability
of agricultural practices (Conley and Udry} 2010; Krishnan and Patnam, 2014; Emerick and
Dar}, [2020). Despite the established importance of social networks for technology diffusion,
descriptive studies suggest that women face systematic barriers to accessing these networks.
Cross-sectional evidence documents gender gaps in group membership and formal network
participation across Sub-Saharan Africa, with men more likely to join agricultural coopera-
tives and hold leadership positions (World Bank 2010; Katungi et al., 2008; Meinzen-Dick
et al., 2014)). These disparities in network access may limit women’s ability to obtain reliable
climate information (Gumucio et al., [2020)) and learn about climate-adaptive practices from

peers. Existing evidence is largely descriptive and focuses primarily on women’s access to
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climate information and CIS through these networks (Gumucio et al., |2020; |Sprout], 2022)).

Beyond network access, descriptive studies suggest that the quality of women’s participa-
tion—including the presence of other women in groups and supportive group dynamics—may
influence their on-farm adaptation (Gotschi et al., 2008; |Dikito-Wachtmeister, 2001). One
RCT in Kenya demonstrates that women’s attendance at community meetings increases
when organizations actively emphasize their participation and schedule meetings at con-
venient times (Leino, 2007)), but this does not translate into downstream positive impacts
on water source maintenance. There remains limited causal evidence on how to increase
women’s participation in formal agricultural networks and on whether gender inequalities in
access to agricultural social networks, both formal (e.g., cooperatives and water user asso-
ciations) and informal farmer-to-farmer networks, constrain women’s on-farm adaptation in

Sub-Saharan Africa.

Education

Education is hypothesized to enhance farmers’ adaptive capacity by improving their ability
to interpret climate data, assess risks, and implement appropriate strategies (Striessnig et al.|
2013; |Cinner et al., 2018]). Both formal education and traditional ecological knowledge con-
tribute to these capacities: formal education may enhance the timing of technology adoption
(Weir and Knight), [2004), while traditional knowledge provides place-based understanding of
ecological systems and adaptive practices (Aswani et al., 2018; McCarter, 2011)).

Women in Sub-Saharan Africa generally have lower educational attainment than men
(Shapiro, [2012; Shapiro and Tenikue, [2017)), which may constrain their adaptive capacity,
though rigorous causal evidence testing this mechanism is lacking. Descriptive evidence
from Kenya suggests that formal education may influence how pastoral women assess cli-
mate risks. In a participatory simulation activity, women with formal education exhibited
more risk-averse behavior when making livestock decisions during simulated drought con-

ditions compared to women without formal education (Walker et al., 2022). However, this
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observational study cannot establish whether education causally influences risk perception
due to potential confounding factors. Rigorous causal evidence on how educational dispari-

ties affect women’s on-farm adaptation in Sub-Saharan Africa represents a critical research

gap.

Access to financial services

Women face systematic exclusion from formal financial services, limiting their access to
credit, savings, and insurance (Morsy, 2020; [Balana et al., 2022; Ebabu et al., [2026; Koud-
jom and Lokonon| 2023)). These financial instruments are hypothesized to facilitate invest-
ment in costly climate-adaptive technologies. However, causal evidence on the role of credit
constraints in limiting on-farm adaptation—particularly for women—remains mixed and
limited. Recent experimental studies examining credit access and agricultural technology
adoption find modest and heterogeneous effects (Karlan et al., 2014)). Yet these studies are
largely gender-blind, examining household-level effects without disaggregating by gender or
examining intra-household dynamics. |Aker and Jack (2023) find that in Niger, informa-
tion constraints may be more binding than financial constraints in adopting the demi-lunes
agricultural practice. In Zambia, a recent study finds that these constraints may be com-
plementary rather than competing: participation in village savings and loan associations is
associated with higher CSA adoption among women, with most of the association operating
through improved access to agricultural information rather than through relaxed credit con-
straints (Mwalupaso et al., 2025). Whether women’s greater exclusion from financial services
causally constrains their on-farm adaptation, and what is the optimal bundle of interventions

to address complementary constraints remains an open question.

Land and asset ownership

Women'’s limited property and contractual rights over land, water, and natural resources

restrict their ability to implement on-farm adaptations. Secure land tenure is theorized to
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encourage long-term agricultural investments, including in climate-resilient technologies and
practices, and systematic reviews find that tenure security influences farmers’ adaptation
decisions and increases agricultural investment and productivity (Holden and Ghebru, 2016}
Lawry et al., 2017; [Murken and Gornott], 2022). Yet in Sub-Saharan Africa, women have
substantially weaker land ownership and formal tenure security than men. In cross-sectional
data, only 13% of women report sole land ownership versus 36% of men, reflecting both
discriminatory statutory laws and restrictive customary systems granting land access only
through male relatives (Gaddis et all 2018; Doss, 2018} Mutangadural, 2007)).

Empirical work demonstrates that land tenure insecurity directly limits women’s adoption
of climate-adaptive investments. Within-household analyses in Ghana and Malawi show that
women with weaker tenure shorten fallow periods to avoid displacement, reducing soil fertility
(Goldstein and Udry, 2008; [Lovol 2016|). Experimental and quasi-experimental evidence
additionally indicates that interventions strengthening women’s land rights increase climate-
resilient investments, including through spousal co-titling in Uganda (Cherchi et al., 2019)),
land formalization in Rwanda (Ali et al.,2014) and land tenure security in Benin (Goldstein
et al., 2015). Beyond adoption, matched difference-in-differences evidence from Tanzania
links joint land ownership to improved household food security following extreme weather
(Wegenast et al., 2026). Overall, there is strong evidence that strengthening women’s land
tenure security increases on-farm adaptation.

While most evidence concerns land tenure, similar mechanisms may operate for other
productive agricultural assets. A randomized controlled trial in Kenya allocating irrigation
pumps directly to women strengthened women’s decision-making power and increased irriga-
tion adoption, suggesting that direct ownership of productive assets can facilitate women’s

on-farm adaptation (Dyer and Shapirol 2023).
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Risk aversion

While the economic literature has typically concluded that women are more risk averse than
men, more recent studies have nuanced this finding, suggesting that observed differences in
women’s decision-making may in large part be attributable to context, differences in risk
assessment, and structural constraints rather than intrinsic risk preferences (Nelson, 2015;
Sarin and Wieland,, 2016} Hillesland, [2019; |Crosetto and Filippin, [2023; Dilmaghani, 2021]).

Risk preferences—whether intrinsic or shaped by structural constraints—influence land
use decisions (Chavas et al., 2010), agricultural choices (Adger et al., [2008; Charness et al.,
2013), and adaptation strategies (Tam and McDaniels, 2013). Farmers exhibiting more cau-
tious decision-making tend to use fewer inputs, invest less in new technologies, and prioritize
lower-risk, lower-return strategies (Molua, 2011)). Risk aversion is associated with lower
adoption of productivity-enhancing agricultural inputs among women, as observed in lower
fertilizer use among women farmers in Ethiopia and Kenya and limited technology adop-
tion by female-headed households in Cameroon (Kebede, 2022; Sheremenko and Magnan),
2015; [Molual, |2011). However, disentangling the effects of risk preferences from structural
constraints such as limited access to credit, information, and secure land tenure remains chal-
lenging, making it difficult to determine whether these patterns reflect intrinsic risk aversion

or rational responses to binding constraints.

3 Income Diversification

Why use income diversification as an adaptive strategy to weather shocks? Diversifying
livelihoods helps rural households smooth income, manage risks (Macours, 2012; [Macours
et al., 2022; Banerjee et al., 2021} Ellis, 2005)), and adapt to severe climatic changes, especially
in low-income countries (Howden et al., 2008). While on-farm adaptation strategies focus on
boosting agricultural output and minimizing crop losses (Di Falco and Chavas, 2008), non-

farm diversification generates income through wage labor and self-employment. Farmers
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frequently rely on non-farm wage jobs as an adaptive strategy to weather shocks and climate
change (Chuang, [2019; Asfaw et al., [2014; Bertoni et al., 2016} Asravor, [2017)).

Income diversification is a key lever for women’s economic empowerment in Africa and
a critical tool for limiting the impact of climate change on their well-being. By increasing
income, reducing risk, and enhancing autonomy, diversification may be particularly beneficial
for rural women, who face lower agricultural productivity due to limited access to inputs
(Croppenstedt et al., |2013; |Quisumbing et all 2014). In addition, transitioning to off-
farm activities can strengthen married women’s bargaining power within the household, as
suggested by evidence of a positive correlation between diversification, commercialization,
and household decision-making in Ethiopia, Kenya, and Tanzania (Tavenner and Crane,

2019).

Gender disparities in adoption rates

Both qualitative and experimental evidence reveals gender differences in income diversifica-
tion strategies. Likely due to higher exposure to structural constraints, such as lower access
to education, capital, and information, gender norms and legal and institutional factors,
women tend to choose long-term, ex-ante risk management approaches. For example, in
Ghana, experimental evidence shows women prefer long-term investment in non-farm activ-
ities over farming, a preference influenced by gender stereotypes around skills (Kramer and
Lambrecht|, 2019). Despite this preference, income diversification remains male-dominated,
with participation of women and female-headed households varying greatly across contexts
and sociodemographic characteristics (Van den Broeck and Kilic, 2019; |Khan and Morrissey),
2020; [Eriksen et al.l [2005; |Coulibaly et al., 2017; Kakota et al.| [2011; [Hesselberg and Yaro),
2006; |Asravor, [2017). Marital status, for example, plays a role; a study from Tanzania finds
that divorced women diversify income sources more than married or widowed women but

still less than men (Van Aelst and Holvoet, [2016)).
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Women’s constraints to income diversification
Education and skills

Unequal access to education can limit women’s ability to adopt new income-generating strate-

gies, particularly those requiring specialized skills or knowledge. In Sub-Saharan Africa,

women are, on average, less educated than men (Shapiro and Tenikue, 2017)), and constraints

such as time and resource limitations prevent them from acquiring training necessary to en-
gage in non-agricultural livelihoods.
Gaps in formal education restrict women’s opportunities to develop the managerial, en-

trepreneurial and technical skills needed to establish and run non-farm businesses (Duflo,

2012; |(Gannon et al. 2022), a critical constraint when climate shocks reduce agricultural

returns and necessitate income diversification (Sen Chakrabortyl [2026). A recent review of

causal evidence confirms that addressing gaps in human capital through training can improve
business outcomes for women-led businesses (Ubfal, 2026). Experimental evidence demon-

strates the effectiveness of building business and socio-emotional skills to enhance women’s

business performance (Campos et al.,[2017; |Alibhai et al., 2019; McKenzie and Puerto, 2021;

Bossuroy and Vaillant], 2025) and shows combining cash grants, mentoring, and asset trans-

fers with training programs can increase self-employment (Brudevold-Newman et al., [2024;

\Campos et al., [2025; Bossuroy et al., 2022; Dammert and Nansamba, 2023).

For skills training to effectively increase women’s participation in adaptive off-farm activ-

ities, barriers to accessing training must be addressed (Gannon et al. 2022). These include

mobility restrictions (Perez et all |2015; [Singh and Belwal, [2008; [Mersha and Sriram) [2019),

time constraints due to household responsibilities (Arbache et al. 2010; |Jost et al., [2015),

lack of familial financial support (Cho et al. 2013), and spousal permission often required

to attend training programs (Nyantakyi-Frimpong| 2019; [World Bank, 2014)). Overall, while

research demonstrates that low skills constrains women’s capacity for non-farm income di-

versification, most studies don’t look at income diversification explicitly as a strategy to
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adapt to climate change.

Capital

Women face significant barriers to financial services, including credit and insurance, which
are essential for initiating and sustaining diverse income activities. In Niger, [Bossuroy et al.
(2022) find that capital is a binding constraint, as a lump-sum cash grant, combined with
other productive inclusion interventions, increased the number of income sources for women.
Experimental evidence from Malawi and Zambia further supports this, showing that multi-
faceted economic inclusion programs that include a capital injection increase women’s like-
lihood of diversifying economic activities (Botea et al., 2023; Bedi et al., 2025). Taken
together, these findings provide robust evidence that capital constraints significantly limit

women’s ability to diversify income sources.

Land and asset ownership

Ownership of and control over assets play a crucial role in shaping livelihood opportunities
available to women. Gender inequalities in asset ownership (Doss|, 2001;|Meinzen et al., 2013)),
particularly in land access, significantly hinder women’s ability to use income diversification
as a climate adaptation strategy. For example, formal land ownership, which enhances tenure
security, allows women to retain land and livestock while pursuing off-farm income generating
opportunities (Goldstein and Udry, 2008)). Experimental and quasi-experimental evidence
supports this link: a land title registration program in Ghana increased women’s engagement
in non-farm activities (Agyei-Holmes et al.,|2020)), while an RCT in Burkina Faso showed that
strengthening women’s control over assets expanded their income-generating opportunities

(van den Bold et al., |2015)).
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Time use

The heavy workload of women, who are primarily responsible for specific agricultural tasks
such as subsistence farming, and most, if not all, domestic chores and caregiving, consistently
limits their ability to engage in income diversification across diverse contexts (see also Box
on gendered crop specialization). In addition to subsistence farming, women are respon-
sible for water and firewood collection, food preparation, childcare, and healthcare—tasks
that often follow rigid schedules, unlike men’s more flexible routines (Kakota et al., 2011]).
Many of these responsibilities depend on natural resources, and climate change-induced re-
source depletion further increases women’s labor burden, reducing both the time and energy
available for income-generating activities (Ribeiro and Chauque, 2010; Nelson et al., 2002;
Eriksen et al., |2005). Experimental evidence highlights the impact of alleviating women’s
time constraints on income diversification. In Burkina Faso, providing mobile childcare ser-
vices through a public works program increases women’s ability to engage in alternative
income-generating activities (Ajayi et al., [2022). Similarly, an RCT in the Democratic Re-
public of Congo found that community-based childcare centers significantly boost women’s
engagement in commercial agriculture, processing, and wage work (Donald et al. 2023).
While these two studies establish a causal link between alleviating women’s time constraints
and engaging in income diversification, they do not directly address the question of diversi-
fication as climate adaptation strategy. In addition, little is known on how time constraints
differentially affect women living in households with a husband, co-wives, or children, versus

non-married women.

Intra-household dynamics, gender norms and occupational choice

Underlying the time and labor constraints discussed in the previous section, gender norms
shape acceptable economic activities for women and men (Jayachandran, 2015), restrict-
ing women’s income diversification opportunities. Experimental evidence demonstrates that

these norms causally constrain women’s diversification and that interventions can relax these
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constraints. In Niger, a large RCT testing psychosocial interventions (among others), includ-
ing community discussions on gender norms and support for women’s economic participation,
significantly increased women’s diversification (Bossuroy et al., 2022)). The intervention in-
creased household income by expanding women’s engagement in off-farm enterprises, both at
the extensive and intensive margin, demonstrating that addressing restrictive gender norms
can substantially expand women’s economic opportunities.

Marital status and prevailing household structures further influence women’s agency,
decision-making and intra-household bargaining power (Duflo, 2012), and thus their ability
to diversify income-generating activities. In Kenya, women need male household heads’
consent to undertake certain activities, such as tree felling (Eriksen, 1999). In Burkina Faso,
polygamous women are more likely than monogamous women to engage in independent
income-generating activities (Guirkinger et al., |2021)). Household structure likely influences
which constraints are most binding. Married women may have better access to information,
while divorced, widowed, or women in polygamous households may have greater autonomy
to diversify income, as observed in rural Tanzania and Burkina Faso (Guirkinger et al.|
2021}, Van Aelst and Holvoet, [2016)). Causal evidence on the role of household structure and
intra-household dynamics in women’s income diversification as a climate adaptive strategy

remains scarce.

4 Migration

Climate-induced migration varies in distance and duration, from international and rural-
urban migration (Marchiori et al. 2012; Cattaneo and Peri, 2016; Cattaneo et all 2019}
Missirian and Schlenker, 2017)) to shorter-distance rural-rural movements (Dillon et al.| 2011}
Henderson et al., 2017} [Defrance et al., 2022; | Mueller et al. [2014; Gittard, 2024), and can be
permanent, seasonal, voluntary, or imposed. It may serve as a planned household strategy,

a last-resort survival mechanism, or a complement or substitute for on-farm and off-farm
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adaptation.

Labor migration can be strategic or anticipatory, as remittances alleviate financial con-
straints, facilitating local adaptation and innovation adoption, and thus complement other
on- and off-farm adaptation strategies. However, when local adaptation strategies fail,
migration becomes a last-resort strategy and high migration costs may restrict resource-
constrained households to short-distance movement or prevent migration entirely, trapping

them in climate-affected areas.

Gender disparities in adoption rates

Evidence from Sub-Saharan Africa suggests that rural-urban labor migration in response
to weather extremes is predominantly male-driven. Men migrate strategically to diversify
income and send back remittances, while women use migration as a short-term coping mech-
anism and are typically more vulnerable when doing so (Henry et al., [2004; Dillon et al.
2011; Djoudi and Brockhaus| [2011; |Gray and Mueller, |2012; Thiede and Gray, 2017), a
pattern also documented in South Asia (Mueller et al., 2014; Morten, 2019).

Migration patterns vary by context. For example, a study in Burkina Faso finds that
women migrate mainly for family reasons (e.g., marriage, separation), whereas men under-
take long-distance moves for economic opportunities, such as agricultural expansion (Henry
et al. [2004). In Ethiopia, severe droughts increase men’s labor migration—particularly
among land-poor households—while reducing women’s marriage-related mobility, suggesting
that households postpone marriages during adverse climatic conditions (Gray and Mueller],
2012). In Mali, Findley (1994) observes that women and children relied on short-cycle circu-
lar migration to cope with the 1983-1985 drought, while long-distance, permanent migration
was mainly undertaken by resource-connected young men. In Malawi, quasi-experimental
evidence finds no increase in marriage-related migration among adolescent girls following
drought, but does document higher work-related migration among children, consistent with

child labor as a coping strategy (Becerra-Valbuena and Millock, [2021). In Nigeria, droughts
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typically lead to male migration, but the presence of girls in the household or a male house-
hold head increases the likelihood of women migrating (Dillon et al., [2011), indicating that

household structure also influences women’s migratory behavior.

Women’s constraints to migration
Expected returns

Women’s underrepresentation in climate-induced migration may stem from lower expected
returns. Since remittances drive migration decisions (Marchiori et al., 2012; Henderson et al.|
2017)), households may be reluctant to send women if their returns are lower or more un-
certain than men’s. Across Sub-Saharan Africa, women’s lower education and skills reduce
their employability in destination areas, as supported by experimental evidence (Ashraf
et al., 2020). Migration often requires adapting through skills acquisition, and education
is a key driver of climate-induced migration (Defrance et al. [2022; Baez et al., |2017; Git-
tard, |2024). However, we know very little about whether improving women’s education and
technical skills translates into greater participation in climate-induced, strategic migration,
reflecting the broader lack of gender-specific evidence on climate-related migration (Irbik]
2022)). In addition, women entrepreneurs often earn lower profits and returns to capital than
men, making them less viable candidates for strategic labor migration as a household-level
income diversification strategy (de Mel et al., 2008; Berge et al.,|2015; Bernhardt et al., 2018;
Carranza et al., 2018).

Evidence on the returns to rural-urban migration in response to climate change is mixed;
while longitudinal evidence from Kenya suggests minimal gains (Hamory et al., [2020) signifi-
cant benefits documented in other low-income contexts have yet to be rigorously established
in Sub-Saharan Africa (Baysan et al., 2024; Pulido and Swiecki, |2019; Imbert and Papp),
2020; |[Lagakos et al.| [2022). Migration can lead to uncertain outcomes, as migrants often
face integration challenges due to skill mismatches and labor productivity gaps (Bryan and

Morten, 2019; Harris and Todaro|, 1970). Uncertainty in migration returns may be more
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restrictive for women, who experience higher unemployment and lower earnings than men.
More research is needed to assess how lower returns to climate migration and higher
uncertainty around those returns affect women’s ability and decision to migrate as an adap-

tation strategy.

Social networks

Women typically engage in small, community-based, informal groups, while men tend to
have stronger ties to formal networks beyond their local communities (Perez et all 2015;
Westermann et al., 2005, [Huyer, [2016). Migrant networks at destination play a crucial
role in shaping migration patterns by reducing migration costs, such as in the Mexico-
US migration channel (McKenzie and Rapoport|, [2010)), facilitating economic and social
integration, expanding job opportunities (Patel and Vella, [2007; |Drever and Hoffmeister),
2008), and providing material support, information and assistance (Mazzucato, [2009; |Chort
et al 2012). However, the extent to which women’s limited formal networks constrain

climate-induced migration in Sub-Saharan Africa remains unexplored.

Liquidity and wealth

Migration is costly, with fixed costs posing significant barriers, especially for low-income
households (IOM, 2018). Women typically face greater liquidity constraints than men, limit-
ing their ability to finance migration (Marchetta et al., [2021). Expenses include transporta-
tion, relocation, and higher urban living costs. One study outside of Sub-Saharan Africa
found that subsidizing bus tickets increased rural-urban migration (Bryan et al., 2014)), but
there is no evidence for the region about how liquidity and wealth constraints affect women’s

migration decisions or the impact of easing these constraints.
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Land tenure insecurity and mobility

Women'’s greater land tenure insecurity may discourage their migration, as remote monitoring
of plots increases the risk of expropriation. In Ghana, women shorten fallow periods to avoid
losing uncultivated land (Goldstein and Udry, 2008), potentially limiting their ability to
migrate. However, no causal link has been established between women'’s fear of expropriation
and restricted climate-induced migration (Goldstein and Udry}, 2008)). In Benin, a large-
scale RCT found that land demarcation improved women’s mobility, enabling them to shift
production from secure to less secure land outside the village (Goldstein et al., 2015). In
addition, in Cote d’Ivoire, restrictive land tenure laws limit migrants’ land rights (Fenske),
2009; Colin and Ayouz, 2006), further constraining women’s mobility after climate shocks.
These findings suggest that land tenure insecurity acts as a key barrier to women’s climate-

induced migration, but more work is needed to establish a direct causal link.

Gender roles

Gender norms defining the expected roles and suitable activities for men and women (Jay-
achandran) 2015) may limit women’s ability to take up migratory opportunities as an adapta-
tion strategy, in particular for married women with children. As primary caregivers, women
often cannot leave children behind or migrate with them. Following adverse climatic events,
they typically take on the dual responsibilities of caregiver and shock absorber, managing
subsistence crops (see Box , preparing meals and fetching water—tasks that become more
time-intensive due to rainfall deficits and resource scarcity (Bjorkman-Nyqvist, |2013} Ribeiro
and Chauque, [2010; Babugural, 2008). These responsibilities limit women’s mobility, confin-
ing them to the household. Male-dominated migration further increases women’s domestic
workload when men leave, reinforcing their immobility (Djoudi and Brockhaus, 2011)).
Women also have limited decision-making power in determining who migrates, when, and
where, as seen in East Africa (Abebe,|2014). By contrast, men’s migration can, in some cases,

empower women by increasing their control over household resources and decision-making,
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enabling them to engage in traditionally male-dominated activities (Agamile et al., 2021]).
However, few studies causally examine the relative importance of mechanisms through which
gender norms may limit women’s ability to migrate as a climate adaptation strategy.
While the previous discussion focuses on women left behind, evidence on female migrants
points to a related but distinct dynamics: climate shocks may reshape gender gaps in labor
market outcomes among migrant households after settlement. Evidence from West African
migrants in Cote d’Ivoire shows that climate shocks at destination increase migrant women’s
labor force participation relative to men’s, primarily through low-quality informal employ-
ment, suggesting a coping response rather than a durable improvement in women’s economic

position (Elmallakh and Wodon, 2025).

Risks of violence

Climate-induced migrants face numerous risks during their journey and at destination, par-
ticularly in irregular migration, including physical and sexual violence, forced labor, finan-
cial exploitation, trafficking, and even death (Reuveny and Moore, [2009; Tacoli, 2009; Black
et al., 2013; [McKenzie and Yang, 2015; IOM| 2018; Bah et al.; 2023)), and can be exposed
to conflict due to tensions with host populations (Reuveny and Moore, |2009; Frohlich and
Brzoska, [2015; McGuirk and Nunn|,2024; [Thoenig et al., 2020). Women migrants face height-
ened risks of sexual and gender-based violence, often citing lack of safe shelter as a major
concern following climatic events (Brown, 2008 [Mitchell et al.,[2007). Climate-induced mass
migration frequently leads to resettlement in urban slums or camps, where women and chil-
dren are particularly vulnerable to violence and trafficking (Verma et al., 2011)). Despite
these risks, the extent to which migration dangers influence women’s decision to migrate as
an adaptation strategy remains understudied.

Information campaigns have expanded to raise awareness about the risks of irregular
migration, particularly from Africa to Europe, where smuggling networks often misinform

migrants (Geiger and Pécoud, 2019) but evidence on their effectiveness is limited. Peer-to-
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peer information has been shown to increase risk awareness and reduce irregular migration

intentions in Senegal (Tjaden and Dunsch, [2021). However, the role of (mis)information in

shaping women’s migration decisions remains largely unexplored.

5 Weather Insurance

Weather insurance is a risk management tool that can help rural households manage the eco-
nomic consequences of climate extremes by providing payouts based on measurable weather
indices. In Sub-Saharan Africa, various types—such as rainfall, index-based, livestock, crop,
parametric, and catastrophic insurance—address specific risks, including agricultural losses,

extreme weather events and livestock mortality, thereby enhancing resilience and adaptation

(Platteau et al., 2017; Kolomal, 2014)). These products offer financial protection, encourage

agricultural investment (Sundar and Ramakrishnan| 2013; Hill and Robles, 2011)), promote

risk-taking (Mobarak and Rosenzweig), 2012} Dercon et al., |2014; Karlan et al., 2014), and

improve welfare (de Nicolal 2015a)). Farmers benefit from reduced contract disputes through

exogenous weather station data (Devereux and Guenther, |2009) and faster payouts (Greatrex

2015). Experimental evidence shows that weather insurance increases yields and im-

proves food security management during climate shocks (Delavallade et al., 2026; Dercon|

et al 2014; Barnett, 2014; Karlan et al., 2014).

Despite its benefits, adoption of weather insurance products remains extremely low in

Africa (Cole et al., |2013; [Hill and Viceiszaj, 2012)). Key barriers include basis risk—the im-

perfect correlation between payouts and actual losses due to rainfall variability (de Nicola,

2015b; Dicko et al. 2014)—as well as cost-protection trade-offs (Berg et al., [2009; [Koloma,

2014)), poor understanding of insurance concepts (Tadesse et al., 2015), financial constraints

(Belissa et al. [2019), risk preferences (Mude and Barrett] 2012), subjective expectations

(Mude et al., [2010), trust issues, and liquidity limitations (Cole et al. 2013). Demand in-

creases with payout experience, adverse conditions, and training (Dercon et al., 2014; Karlan|
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et al|, 2014; [Mobarak and Rosenzweig, |2012), while insufficient stakeholder cooperation and
farmer involvement in product design further hinder uptake (Muller, 2012; William et al.,

2018).

Gender disparities in adoption rates

A limited experimental literature points to women in Sub-Saharan Africa adopting weather
insurance at lower rates than men (Delavallade et al., 2026). Most studies focus on willing-
ness to pay (WTP) rather than actual adoption. In Burkina Faso, male-headed households
have higher WTP amounts than female-headed households (William et al.| [2018). Choice
experiments in Bangladesh show significant aversion to insurance among women farmers
(Akter et al., |2016)), while randomized trials in Senegal and Burkina Faso reveal lower adop-
tion rates among women, who prioritize emergency savings due to higher exposure to life
cycle risks (Delavallade et al., 2026). A literature review by [Timu and Kramer| (2023)) shows
that agricultural insurance products are rarely designed with gender-specific needs in mind,
limiting their accessibility and benefits for women. There is also very little evidence on
the heterogeneous impacts of weather insurance on women and men; one study in Ethiopia
finds agricultural insurance to be an effective strategy in helping poor women farmers cope
with climate-related shocks (Timu et al., 2023). We next review the evidence on binding

constraints to adoption of agricultural insurance.

Women’s constraints to adoption of insurance
Information and financial literacy

Limited financial literacy and information gaps—driven by lower education, restricted net-
works, and limited agency—may significantly constrain women’s adoption of weather insur-
ance in Africa. In Ethiopia, |Tadesse et al.| (2015]) find that most rural households misunder-

stand crop insurance, with 64% viewing it as a financial tool primarily designed for wealthier
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individuals, akin to motor insurance. In Burkina Faso, a study based on a participatory
design shows that information and income are key determinants of weather insurance de-
mand, with male-headed households exhibiting higher WTP than female-headed households
(William et al., [2018)). An experiment by |Arteaga et al.| (2026) in Kenya finds that refram-
ing insurance benefits in more relatable terms increases women’s uptake, further supporting
the information constraint. On the other hand, a randomized comparison of extension de-
livery formats for a bundled rainfall-indexed credit-insurance product in Kenya providing
animated brochures alongside standard face-to-face training significantly increased product
comprehension, with larger gains for women than men. However, these improvements in
women’s understanding did not translate into a narrowing of the gender gap in WTP, which
remained significantly lower for women across all extension formats (Timu et al., 2024)).
More work is needed on the extent to which addressing the information constraint is suffi-
cient to increase women’s take-up of weather insurance or needs to be combined with other

interventions.

Control over land and assets

Women’s land tenure insecurity is multidimensional, encompassing ownership, control, and
management rights (Doss and Meinzen-Dick|, |2020). Systematic reviews suggest associations
between land tenure and agricultural investment behavior (Murken and Gornott), 2022)),
which may have implications for adoption of risk management tools like weather insurance.
Secure land rights may enhance the perceived value of insurance by reducing uncertainties
related to land loss relative to climate-related risks. In places where formal land titles may
be required for insurance access -such as Ghana for instance (Otsuki and Jasaw), |2017)- this
constraint could be particularly binding for women.

A WTP experiment in Kenya found higher demand when payouts were deposited directly
into beneficiaries’ mobile money accounts, suggesting that lack of direct financial control may

hinder women’s adoption of agricultural insurance (Kramer et al.;|2023b)). Married women in
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households with unequal control over assets may be particularly affected by this constraint.
However, there is limited causal evidence on how restricted asset and land ownership directly

and indirectly affects women’s uptake of weather insurance.

Trust in financial institutions

Women’s lower trust in financial institutions may pose substantial constraints for their

adoption of weather insurance in Sub-Saharan Africa.’

This constraint is supported by
quantitative evidence from a study by |Akter et al. (2016)) conducted in Bangladesh, which
used a choice experiment to assess WTP for hypothetical insurance products. The research
found that women farmers displayed significant aversion towards insurance products, and
this aversion was primarily attributed to gender disparities in the level of trust in insurance
institutions. Importantly, this reluctance was not explained by differences in risk and time
preferences, decision-making power, or specific attributes of the insurance product. Sugges-
tive evidence from Kenya indicates that women may be more likely to take up insurance
when insurance agents are also women, potentially overcoming the lack of trust constraint

(Cecchi et al., 2021). However, there is a lack of both descriptive and causal evidence on

how women’s distrust in financial institutions hinders their uptake of weather insurance in

Sub-Saharan Africa.

Uninsured and basis risk

Delavallade et al.| (2026) find lower adoption of index-based agricultural insurance among
women farmers in Senegal and Burkina Faso. In standard weather index insurance, basis risk
arises when the weather index does not accurately capture plot-level crop losses, so farmers
may experience losses without receiving a payout. Women may face additional uninsured
risks related to pregnancy, childbirth, and caregiving responsibilities. In their randomized
experiment, women invested 30% less than men in index-based insurance, a gap not explained

by differences in land size, crop type, shock history, or remittance income. The authors argue

36



that the limited coverage of risks disproportionately borne by women may help explain this
gap.

Alternative insurance designs can reduce conventional basis risk. For example, picture-
based insurance uses plot-level images to assess crop damage, reducing reliance on spatially
coarse weather indices. Experimental evidence from Kenya shows that replacing weather
index-based insurance with picture-based insurance substantially increases take-up, particu-
larly among women and farmers in drought-prone areas (Kramer et al., 2025). Experimental
evidence on insurance contracts explicitly designed to address women’s uninsured life cycle

risks or combining insurance with complementary services however remains scarce (Timu

and Kramer, [2023)).

6 Adaptive Social Protection

Adaptive social protection programs, such as cash transfers, public works, and economic
inclusion programs, are a key policy lever to help vulnerable households cope with climate
shocks in the short term and facilitate individuals’ access to longer-term private adaptation
strategies by alleviating financial constraints (Hidrobo et al.,|2026)). Without these programs,
extreme poverty and market failures often prevent households from investing in market-
based interventions, such as improved farming techniques or weather insurance, or adopting
individual strategies such as investing in off-farm businesses.

While women are often the primary beneficiaries of adaptive social protection programs
in Sub-Saharan Africa—72% of all Social Safety Nets included in a systematic review for
low- and middle-income countries targeted women (Peterman et al., 2024)—they still face
specific barriers that limit their ability to fully access and benefit from these programs,

thereby constraining their uptake of adaptation strategies.
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Gender norms and domestic responsibilities

Gender norms around caregiving responsibilities intensify in the face of climate shocks, fur-
ther restricting women and female-headed households’ ability to benefit from adaptive social
protection (Kakota et al., [2011} |Sorenson et al., 2011; [Moshoeshoe et al., 2021)). Accommo-
dating maternal and caregiving needs is crucial to ensure program accessibility. In Ghana,
providing on-site childcare and sanitation facilities, along with flexible employment condi-
tions, increased women’s participation in public works programs (Dadzie and Ofei-Aboagye),
2021). Similarly, in Burkina Faso, providing affordable childcare for public works beneficia-

ries significantly improved women’s well-being and resilience (Ajayi et al., [2022).

Safety and mobility

Gender norms around mobility and safety concerns further hinder women’s participation
in adaptive social protection programs. For instance, while the Central African Republic’s
Londo public works program improved shock resilience for both men and women, its asset
transfer component—a bicycle given to beneficiaries—only increased men’s mobility, fail-
ing to address gender norms restricting women’s movement (Alik-Lagrange et all 2023)).
Innovations such as mobile money transfers offer potential solutions. A program in Niger
demonstrated that mobile transfers reduced travel distances and increased women’s bargain-

ing power within households compared to traditional cash transfers (Aker et al., [2016)).

Bargaining power and financial autonomy

While the gender of cash transfer recipients does not significantly impact household well-
being and resilience (Akresh et al.; 2016; Benhassine et al. 2015), gender-targeted transfers
have been effective in increasing women’s income and strengthening their intra-household
bargaining power (Bastagli et al., 2016). However, recent empirical evidence from a lab-in-

the-field in Nigeria suggests that cash transfers to women increase their demand for agency
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but do not change the intra-household balance of power enough to allow them to express it
publicly (Bakhtiar et al., 2024). Gains in women’s agency, if not in their bargaining power,
have led to increased investments in traditionally female-dominated areas such as human
capital, children’s nutrition, and clothing (Fafchamps et al., 2014). However, these pro-
grams have not consistently translated into productive capital accumulation or investments
in women’s entrepreneurial activities (Duflo, 2012; |Duflo and Udry, 2004; Bernhardt et al.
2019; [Friedson-Ridenour and Pierotti, [2019).1° In the context of climate adaptation, women
may lack financial autonomy to invest in resilience-enhancing activities, such as on-farm
adaptation or diversified livelihoods, due to intra-household pressures and gendered finan-
cial obligations (e.g. the kin tax) that prioritize their partner’s or family’s needs over their
own income-generating opportunities (Andrews et al., 2011; Peterman and Gilligan) 2019)).
For example, Liberia’s Cash for Work Temporary Employment Project showed that while
women allocated a higher proportion of their public works income to farm investments, men
diversified their investments more broadly, suggesting a limited impact on income diversifi-

cation for women (Andrews et al., [2011)).

Structural and institutional barriers

Even when women access adaptive social protection, their benefits are often constrained
by structural inefficiencies such as decision-making dynamics at the local level. Local au-
thorities, where women often have limited voice and influence, may prioritize projects that
predominantly benefit men, reducing the overall impact of adaptive social protection on
women (Jordan et al., [2021)).

Addressing these multifaceted challenges requires gender-sensitive program design, in-
cluding adjustments in operational features to directly address the constraints faced by
women in both economic and complementary programming components. Reviews suggest
that targeting women and incorporating gender-sensitive operational features, such as liter-

acy support, flexible program requirements, proximity-based service delivery, and childcare
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facilities, and further adopting gender-transformative approaches are essential for ensuring
that adaptive social protection programs effectively strengthen women’s agency, decision-
making power, and control over resources (Bastagli et al., 2016} |Gavrilovic et al., 2022}
Peterman et al., [2024). These dimensions of women’s empowerment may in turn strengthen

women’s capacity to adapt to climate change (Kihoro et al., 2026)).

7 Intervention Evidence Map

Despite the critical role that women can play in adapting to climate change and the significant
opportunities that their inclusion in adaptation strategies presents, this paper highlights
numerous constraints that still hinder women’s ability to implement adaptation strategies
both on and off the farm. This section presents an evidence map (Table [1)) of interventions
that may increase the adoption of each of the three strategies identified in the paper as
well as enhance the reach and impact of the two enabling instruments that are weather
insurance and adaptive social protection. For each strategy, policy options are proposed or
identified along with the current strength of the evidence in support of that intervention.
The categories used to grade the evidence are defined as follows: credible indicates that
more than one impact evaluation from Sub-Saharan Africa demonstrates consistent, positive
impacts of an intervention; emerging indicates that just one impact evaluation (from Sub-
Saharan Africa) shows positive impacts or multiple impact evaluations show mixed or not
exclusively positive results; frontier indicates that there are no impact evaluations showing
strong positive impacts, but other nonexperimental evidence suggests that the intervention
could address the given constraint. Papers cited in the map are exclusively those with
experimental or quasi-experimental evidence for Sub-Saharan Africa.

The evidence map is organized by policy objective. Figure in Appendix [B| addi-
tionally summarizes it by the constraint each option targets, mirroring the structure of our

conceptual framework (Figure [Al]). First, credible evidence is concentrated in a small set
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of interventions: agricultural information delivered by female extension agents, cash trans-
fers and economic inclusion packages, childcare provision, and land titling. Second, entire
areas remain almost untested: no intervention directly promoting women’s climate-induced
migration has been rigorously evaluated in Sub-Saharan Africa, and interventions explicitly
designed to shift gender norms such as community norm-changing programs, female men-

torship, or quotas in welfare decision-making, remain entirely at the frontier. Table [I| below

details each option, the underlying studies and the direction of their estimated effects.

Table 1: Evidence Map
Policy Objective Policy Options Main Conclusion State of
Evidence

On-farm adaptation
Promoting women’s access Providing digital devices to Digital devices facilitate access to information, Frontier
to information on climate women!! especially for women whose access to Climate
change Information Services (CIS) is restricted due to

reliance on traditional media such as radio.
Increasing women’s access Formal and informal training Training sessions, by providing technical advice = Emerging
to information on new on climate-adaptive and filling knowledge gaps and skills, increase
technologies technologies and practices women’s adoption of new agricultural

technologies ((Aker and Jackl 2023)) 1).

Information and Phone-based extension improved agricultural Emerging

Communication
Technology-based extension

programs

outcomes more than traditional extension alone

in Niger (Aker and Ksoll, 2016|1).12
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Policy Objective Policy Options Main Conclusion State of
Evidence
Providing women with Strengthening women’s access to extension Emerging

agricultural inputs along with
information and extension

support

services increases their use of modern inputs in

Ethiopia (Buehren et al| [2019/1). In Uganda,

providing extension together with inputs
increased women’s adoption of a new

climate-resilient crop, while credit or insurance

alone did not (Buehren et al.| [2025; extension

and inputs T, credit or insurance alone —). In

Mali, providing free fertilizer to women rice

farmers increased output but not profits
2013} production T, profits —).

Training programs led by

female extension agents

Women farmers are more likely to adopt new Credible
practices and make decisions in the household

when trainings are delivered by female extension

agents (Kondylis et al [2016| 1; [Lecoutere et al.

|2023| N |BenYishay and Mobarakl, |2019| .

Increasing women’s
participation in
agricultural social

networks

Structuring social groups to fit
women’s time constraints, e.g.

women-friendly scheduling

Women’s attendance at community meetings Emerging
increases when organizations actively prioritize

women’s participation and schedule meetings at

times convenient for them

participation 1), although these gains did not

translate into downstream improvements in water

source maintenance (—).

Gender quotas in leadership
within agricultural social

groups

Building on evidence from climate governance Emerging
1), gender quotas in leadership

positions within agricultural social groups can

address the barriers created by male dominance,

strengthen women’s voices and increase their

active participation in these groups.

All-women social groups

All-women social groups, such as micro-credit Frontier
groups, savings groups, self-help groups, health

groups or innovation platforms, could

significantly boost women’s on-farm adaptation

by offering a space for peer learning and

collective action.
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Policy Objective Policy Options Main Conclusion State of

Evidence

Increasing long term Land titling formalization The formalization and strengthening of women’s Credible

investment incentives land tenure leads to increased investments in

conservation agricultural practices (Ali et al.)
2014] 1; [Goldstein et al., [2015| 1; [Cherchi et al.

-

Direct provision of productive A randomized trial in Kenya allocating irrigation Emerging
assets to women pumps directly to women strengthened their

decision-making power and increased irrigation

adoption qDyer and Shapiro} |2023| .

Addressing Delivering CIS to both Providing forecast information to the couple Emerging
intra-household spouses together helps them agree on investment decisions

constraints to on-farm (Kramer et al} [2023a] 1) and increases women’s

adaptation voice in agricultural decision-making within the

household (IKramer and Timu} |2023| 7).

Training programs targeting Including both spouses in agricultural extension Emerging
both spouses training increases women’s participation in

decision-making and improves planning by

reducing frictions (Lecoutere et al.} [2023|1;

[Donald et al [2022|1). However, jointly targeting

both spouses through video-mediated extension
in Ethiopia increased women’s access to
information and technical knowledge
1) without generating additional

gains in household technology adoption relative

to targeting the household head alone ().

Income Diversification

Unlocking women’s access Cash transfers and public Consumption support increases income Credible
to capital and ownership work programs diversification, especially among women
of assets (Alik-Lagrange et al.l [2023|1; |[Natali et al.)
1)
Economic inclusion packages Multifaceted packages with capital injection Credible
with capital injection increase women’s income diversification

(Bossuroy et al.,|2022| 1; [Botea et al., 2023 1;

P o
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Policy Objective Policy Options

Main Conclusion State of

Evidence

Land titling formalization

Strengthening women’s control over assets such  Emerging
as land can expand their income-generating

opportunities by increasing women’s

decision-making power (van den Bold et al.

g

Alleviating women’s skills Socio-emotional skills training

and social norms

Socio-emotional skills trainings increase women  Emerging

farmers’ participation in non-farm activities

constraints qBossuroy et al.l, |2022| T |Boxho et al.} |2025| .
Information and The provision of mobile phones, and learning how Emerging
Communication Technology  to use them, increases women’s crop
provision diversification (IAker and Ksoll} |2016| .
Community norm-changing Community level norm-changing interventions, Frontier
interventions such as edutainment interventions and facilitated
community discussions, could promote women’s
involvement in off-farm and non-farm activities.
Trainings and interventions Female role models and mentors can challenge Frontier
led by female mentors gender norms regarding sectoral choices, while
also expanding women’s networks and boosting
their confidence to enter higher-return,
male-dominated sectors.
Relaxing women'’s time Engaging men to increase Gender-transformative trainings that engage men Frontier
constraints participation in house and to participate more in domestic chores can help
care work alleviate women’s time constraints and increase
their ability to diversify income sources.
Childcare services Childcare access can allow mothers to move from Credible
lower-wage jobs with flexible schedules to
higher-paying jobs, and facilitate greater income
diversification (Ajayi et al.} [2022|1; [Donald et al.l
2023/ 71).
Migration
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Policy Objective Policy Options Main Conclusion State of

Evidence
Promoting women’s labor Information session on Migrants’ networks lower migration costs and Frontier
relocation women’s integration in ease integration. Information sessions on migrant
migrant networks networks for women could facilitate both social
and economic integration.
Land titling formalization Insecurity in women’s land tenure can discourage Emerging
migration due to the heightened expropriation
risks. Strengthening women’s land tenure
security encourages them to shift production
from secure land to less secure areas outside the
village (Goldstein et al., 2015/ 1) and could
enhance their ability to migrate.
Relaxing women’s Subsidized transportation for Subsidizing transportation costs for women could Frontier
financial constraints seasonal migration or cash lower their financial barriers to migration by
transfers reducing expenses.
Reducing women’s risk of Information campaigns Information campaigns that outline the dangers Frontier
violence of climate-induced migration, compare risky

versus safer pathways, and specifically address
the risks faced by women could reduce their

insecurity and reluctance to migrate.

Peer-to-peer transmission and A peer-to-peer information campaign in Senegal Emerging

role models increased awareness of migration risks and
reduced intentions to migrate irregularly (Tjaden|
and Dunsch| |2021]1). Whether such campaigns

can support women'’s safe climate-induced

migration remains untested.

‘Weather Insurance

Increasing women’s Training sessions on weather A gender-inclusive extension brochure Emerging
knowledge and insurance and financial significantly improved women’s comprehension of
understanding of literacy a bundled insurance-credit product

insurance products comprehension 1), although these gains did

not translate into a narrowing of the gender gap

in willingness to pay (—).
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Policy Objective Policy Options Main Conclusion State of

Evidence

Women insurance agents Involving women as actors of the insurance value Frontier
chain, for example by having female extension
workers enroll farmers in insurance schemes,
could increase women’s take-up of the products

by improving trust and accessibility.

Framing insurance products in Changing the way insurance products are framed Emerging
terms of benefits to women to emphasize the benefits for women, for example
by changing units of insurance sold in terms of

number of household members at risk, can boost

demand for insurance (IArteaga et al.l, |2026P.

Tailoring products to Reducing basis risk through  Replacing weather index-based insurance with Emerging

women’s needs picture-based insurance picture-based insurance increases take-up,

particularly among women (IKramer et al.l, |2025|).

Designing insurance products Designing insurance products that address risks Frontier
that cover women’s life cycle disproportionately borne by women, such as
risks vulnerabilities related to their life cycle risks,

could increase their adoption of weather

insurance.

Designing insurance products Developing insurance products that take into Frontier
that account for women’s lack account women’s land tenure insecurity could
of land tenure security increase their uptake of weather insurance as

land tenure is often a prerequisite for insurance

enrollment.
Combining insurance with Paying insurance payouts directly on women’s Emerging
mobile money personal mobile money accounts increases their

willingness to pay for agricultural insurance

quamer et al.l, |2023b| 1).

Adaptive Social Protection

Making adaptive social Gender-sensitive provisions in Accompanying public works programs with Emerging
protection work better for public works programs gender-sensitive provisions, such as flexible hours,
women childcare support, and safe transportation, could

improve women'’s participation and adoption of

on- and off-farm diversification (Ajayi et al.,
2022] 1).
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Policy Objective Policy Options Main Conclusion State of

Evidence

Mobile delivery of cash Delivering cash transfers via mobile money in Emerging
transfers Niger reduced travel and waiting costs for women

recipients and increased their intra-household

bargaining power relative to physical cash

distribution (Aker et al.| 2016 1).

Quotas for women in public  Strengthening women’s voice and leadership in ~ Frontier
welfare decision-making designing and allocating public welfare programs,
such as implementing quotas for women in
decision-making bodies, could enhance

gender-inclusive policymaking.

Leveraging adaptive social Climate adaptive interventions Adding climate-adaptive interventions to Frontier
protection for women’s in economic inclusion economic inclusion packages and cash transfers
climate adaptation packages and/or cash transfers could enhance women’s climate resilience.
Cash transfers framed for Framing cash transfers as part of climate Frontier
climate adaptation adaptation strategies could enhance their

effectiveness in building resilience for women.

Notes: Policy objectives group options by policy goal. Arrows report the direction of each study’s estimated
impact on the row’s policy objective: 1 statistically significant positive impact, — no significant effect, |
significant adverse effect. Arrows are reported only for experimental and quasi-experimental studies from
Sub-Saharan Africa; frontier rows have no such studies, and their conclusions are hypotheses formulated

from theory and the descriptive evidence reviewed in the text.

8 Priority Research Questions

This section identifies key under-researched areas critical to understanding and addressing
barriers to women’s climate adaptation. These questions are derived from the preceding anal-
ysis and are organized in Table [2| by adaptation strategy and enabling instrument; colour
markers identify the constraint group each question addresses, echoing the conceptual frame-
work (Figure and the gaps identified in the evidence map (Figure . An extended

discussion of these questions, organized by adaptation strategy, is provided in Appendix [C]
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Three cross-cutting priorities emerge. First, the interaction between climate information,
perceptions, and risk preferences in shaping women’s on-farm adaptation remains largely un-
explored: women’s more cautious decision-making could prove an opportunity rather than
a barrier if accurate information can channel it toward protective, long-term practices. Sec-
ond, migration stands out as the least understood strategy: interventions addressing women’s
constraints to climate-induced migration remain almost entirely unevaluated in Sub-Saharan
Africa. Third, across the two enabling instruments, the open question is no longer whether
gender-sensitive design matters, but which design features translate into women’s adoption

of adaptation strategies, and at what cost.

Table 2: Priority research questions, by adaptation strategy, enabling instrument, and con-
straint

Constraint Priority research question

On-farm adaptation

Climate information Do gender differences in climate-change perceptions shape adaptation
decisions, and does improving women’s access to climate information

services translate into greater adoption of climate-adaptive practices?

Social networks Do gender gaps in access to formal and informal agricultural networks
constrain women’s on-farm adaptation, and which forms of group

organization overcome these barriers and women’s time constraints?

Land & productive To what extent does land tenure insecurity shape women’s willingness to
assets undertake long-term on-farm investments, such as fallowing or

conservation agriculture?

Risk preferences Is women’s more cautious decision-making, often attributed to risk
aversion, a barrier or an opportunity for the adoption of protective
long-term practices, and can accurate information on climate change and

technologies leverage it?

Income diversification
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Constraint

Priority research question

Time & care

responsibilities

Gender norms &

bargaining

To what extent do time and care constraints limit women’s engagement
in off-farm activities, and can interventions that relax them, including
engaging men in domestic and care work, expand women’s income

diversification?

How do intra-household dynamics across household structures
(monogamous, polygamous, female-headed) shape women’s agency and

ability to diversify income in response to climate change?

Migration

Education & skills

Social networks

Financial capital

Land & productive

assets

Gender norms &

bargaining

Safety & trust

Can skills training and economic inclusion programs raise women’s
expected returns to migration, and thereby their participation in

strategic labor migration?

Does women’s limited access to migrant networks deter climate-induced
migration, and can facilitating their social and economic integration at

destination improve their migration outcomes?

Does easing women’s liquidity constraints, through for instance
transport subsidies or cash transfers, increase their ability to migrate in

response to climate shocks?

Does the fear of expropriation reduce women’s climate-induced
migration, and does strengthening land tenure security relax this

constraint?

How do norms around caregiving and intra-household decision-making
restrict women’s migration, and does male out-migration ultimately

burden or empower the women left behind?
Do safety risks and (mis)information about migration dangers deter
women’s migration, and can targeted information campaigns make

migration a safer and viable adaptation strategy for women?

Weather insurance
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Constraint

Priority research question

Information &

financial literacy

Product design &

trust

Is relaxing women’s information and financial-literacy constraints
sufficient to raise their take-up of weather insurance, or must

information be bundled with complementary interventions?

Do insurance products designed around women'’s risk profiles — covering
life-cycle risks, accommodating land tenure insecurity, or delivered by

women agents — close the gender gap in take-up?

Adaptive social protection

Financial capital

Time & care

responsibilities

Gender norms &

Which complements to cash transfers and economic inclusion packages
(eg. savings instruments, financial training, or bundled climate-adaptive
components) are most cost-effective in supporting women’s adaptation

investments and preventing maladaptive coping?

Which gender-sensitive design features such as flexible hours, childcare
provision, or safe transportation, most increase women’s participation

in, and benefits from, adaptive social protection?

Does strengthening women’s voice in program governance,for example

bargaining through quotas in welfare decision-making bodies, make adaptive social
protection more responsive to women'’s constraints?
Constraint groups: 1 Human, social & financial capital Contextual factors, norms & institutions

Strategy-specific constraints

Notes: Colour markers identify the three constraint groups of the conceptual framework (Figure [A1]).

Beyond these headline questions, several design-level questions merit attention: whether
joint spousal training can improve household decision-making around who migrates; whether
insurance products can cover crops grown on leased land or deliver payouts through mobile
money; whether linking cash transfers to early warning systems and anticipatory action

strengthens women’s resilience; and how the timing and digital delivery of transfers shape

women’s allocation toward adaptation investments rather than short-term consumption.
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9 Summary and Discussion

This paper reviews the evidence on gender-specific constraints to climate adaptation across
three key strategies and two enabling instruments in Sub-Saharan Africa, identifies inter-
ventions that effectively address these barriers, and proposes a research agenda. Women
face greater barriers than men when adapting to climate change, both on-farm and off-farm.
While some constraints are strategy-specific, others are common across adaptation strategies.
The latter include women’s financial limitations and restricted control over assets, gender
norms that position them as primary caregivers and shock absorbers, and constraints on
women’s accumulation of human and social capital.

Five key constraints emerge. Limited access to credit, savings, and insurance products
prevents women from investing in adaptation measures, safeguarding assets, and using sav-
ings or remittances to smooth consumption and reduce food insecurity. Insecure land tenure
and limited control over productive assets reduce women’s ability to invest in agriculture, di-
versify livelihoods, and migrate. While strong causal evidence links tenure insecurity to lower
adoption of climate-resilient technologies and practices, its role in shaping women’s uptake of
insurance and other long-term adaptation strategies remains underexplored. Gender norms
that designate women as primary caregivers, shock absorbers, and subsistence crop providers
limit their time and flexibility for adaptation strategies including on-farm adaptation, crop
selection, migration, and income diversification. Addressing these norms requires engaging
men, improving childcare access, and promoting norm-changing interventions. Limited ac-
cess to accurate climate and technology information increases uncertainty about the returns
to on-farm adaptive investments and weather insurance, constraining adoption. Further
research is needed on how information provision shapes women’s climate perception and
adoption of long-term adaptation strategies. Women’s limited access to education and skills
training reduces their ability to adapt on and off the farm. Gender gaps in social capital
further restrict women’s access to information, which impedes their ability to migrate or

engage in more sustainable on-farm and off-farm activities. There is a significant gap in
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the literature on how social networks and gendered barriers to information diffusion impact
women’s access to agricultural and climate adaptation knowledge.

The empirical evidence on interventions that address women’s constraints to climate
adaptation is still scant, especially in Sub-Saharan Africa. Based on the available literature,
we classify interventions into three categories: credible, emerging, and frontier, reflecting
the strength of causal evidence supporting their effectiveness to guide policy and research
prioritization. Across adaptation strategies, most interventions with credible evidence are
not necessarily gender-specific, such as strengthened land tenure for on-farm investments,
cash transfers and public works programs, or multi-faceted economic inclusion interventions,
which jointly alleviate financial, skills, time and network constraints. Agricultural informa-
tion delivery through female extension agents and childcare services also have been credibly
shown to consistently improve women’s adoption of adaptation strategies. Emerging in-
terventions in support of off-farm adaptation, such as socio-emotional skills training, joint
spousal training, and land titling, show promise but remain supported by more limited or
mixed causal evidence, and require further rigorous evaluation before scaling. These interven-
tions address constraints related to agency and asset security, which are central to women’s
adaptation decisions, particularly their ability to engage in non-farm activities. Frontier
interventions, including digital climate information services, gender-responsive weather in-
surance, social network strengthening, and norm-changing initiatives, remain poorly doc-
umented despite strong conceptual relevance. Future research should rigorously evaluate
these interventions, especially examining gender-responsive designs, with careful attention
to context, household structure, and gendered power dynamics. Interventions that address
restrictive gender norms and strengthen women’s intra-household bargaining power repre-
sent a critical priority, including community-level norm change and strategies that engage
men in shifting norms around decision-making, housework, and caregiving. Evaluations of
adaptation interventions should systematically adopt an intersectional lens, accounting not

only for the structural barriers women face, but also for heterogeneity across household
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arrangements and context-specific vulnerabilities. Across all adaptation strategies and en-
abling instruments, evidence remains highly context-specific, with intrahousehold dynamics,
social norms, and institutional settings playing critical roles in shaping adaptation outcomes.

By its multifaceted nature, adaptive social protection plays a crucial role in alleviating si-
multaneous constraints that hinder the most vulnerable women’s ability to access sustainable
adaptation strategies. However, despite being the primary recipients of many social protec-
tion programs, women face persistent barriers, including limited financial autonomy, mo-
bility constraints, and caregiving responsibilities, that restrict their ability to fully leverage
these programs for climate adaptation. Addressing these gender-specific constraints through
targeted program design, such as mobile transfers, childcare support, and gender-sensitive
operational adjustments, is essential to enhancing women’s adaptive capacity. Further re-
search is needed to establish which operational features are the most cost-effective in making
adaptive social protection work for women, and causal links between social protection and
women’s adoption of adaptive strategies, particularly in the African context.

Migration remains the least understood and most gender-differentiated climate adapta-
tion strategy for women in Sub-Saharan Africa. While male migration is often framed as a
strategic response to climate change, women’s migration frequently reflects short-term cop-
ing rather than long-term adaptation and is more constrained by liquidity, expected returns,
land tenure insecurity, safety risks, and limited social networks. Yet rigorous causal evi-
dence is scarce. Priority research areas include identifying interventions that relax women’s
liquidity and mobility constraints, assessing how land tenure security and social networks
shape migration decisions, and evaluating whether migration can serve as a viable and safe
long-term adaptation strategy for women rather than merely a distress response.

Overall, the evidence reviewed here shows the need for both climate adaptation policies
and future research to pay closer attention to the intersecting financial, informational, and

normative constraints shaping women’s adaptation choices.

53



Endnotes

!The LSMS-ISA surveys are a notable exception. They collect plot-level data which provide gender-
disaggregated indicators at the plot-manager level, critical for identifying barriers to women’s agricultural
productivity.

2Gender-sensitive adaptation strengthens household resilience, as constraints faced by women in rural
couples can weaken the entire family’s ability to cope with climate shocks. Since household decisions are
often joint endeavors, addressing women’s adaptation barriers not only empowers them but also promotes
inclusive decision-making and efficient resource allocation across the household.

3Estimates indicate that Sub-Saharan Africa will require $15 billion annually for agriculture and food
system adaptation, while the cost of inaction could be more than 10 times higher, surpassing $200 billion
annually (Ijjasz-Vasquez et al., [2021)).

4While the review focuses on evidence from Sub-Saharan Africa, we occasionally draw on studies from
other regions when the regional literature is too limited to draw conclusions. We clearly indicate when a
study is set outside the region, and use such evidence to motivate future research questions rather than to
draw conclusions about Sub-Saharan Africa.

5Various frameworks exist and are relevant, such as CSA, conservation agriculture, regenerative agricul-
ture or sustainable intensification (Arakelyan et al. |2017: |Zenda and Rudolph| 2024)). These approaches
are sometimes presented as competing policy frameworks, and the boundaries between them are not always
clear. We do not propose to compare or oppose them here, and instead adopt the broader terminology of
“on-farm adaptation” which includes all of the above.

6See also Box 3

"Early warning systems provide alerts on extreme climate events such as droughts and floods, whereas
weather forecasts consist of short-term predictions.

8 Agricultural extension and advisory services range from agent-based recommendations on crop manage-
ment and harvesting technologies to labor-saving practices and climate adaptation strategies.

9Lower trust is not an intrinsic gender trait but rather the result of structural inequalities and weak
rule-of-law which favors men (on this topic, see for example, |Ashraf et al.| (2019)).

10The effectiveness of such support mechanisms may also depend on regional cultural and household norms,
which shape women’s roles in decision-making, mobility, and control over resources. For example, practices
common in West Africa’s polygamous households may influence intrahousehold bargaining dynamics differ-
ently than in monogamous Southern African settings.

HDigital devices include smartphones and tablets.
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12For reviews of ICT-based extension and mobile phone-enabled services for smallholder farmers, see |[Aker

(2011) and Baumuller| (2018]).
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A Methods

A.1 Conceptual Framework

Figure Al: Conceptual Framework: Gendered Constraints to Climate Adaptation in Rural
Sub-Saharan Africa
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Notes: The figure summarizes the conceptual framework and the structure of the review. Gender-specific constraints (right),
organized into the three groups used throughout the paper, erode women’s adaptive capacity—their ability to access, choose,
and implement adaptation responses—which in turn shapes both the adoption of the three household adaptation strategies
(Sections to and access to the two enabling instruments (Sections |5 and @ Vertical double arrows indicate that
strategies are interlinked and can complement or substitute for one another. Adoption of strategies ultimately builds
household resilience and welfare. Constraints are reviewed within each strategy and instrument section; the same three
constraint groups organize the evidence gap map (Figure and the research questions (Table.
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A.2 Database search strategy

A.2.1 PRISMA flow diagram

Figure A2: PRISMA Flow Diagram of the Literature Search and Study Selection Process
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Studies identified by other methods (n = 50)

Identified from the authors' knowledge of the field
and from hand-searching. Institutional grey literature,
manuscripts unpublished at the time of the search, and
studies outside the search scope cited as mechanism or
comparative evidence. Each documented individually.

Total studies included in the review
n =206

systematic search (n = 156) + other methods (n = 50)

Notes: The diagram follows the visual conventions of the PRISMA 2020 R package (Haddaway et al.l 2022). Records not
screened after the active-learning stopping criterion was reached are reported separately rather than classified as exclusions, in

accordance with reporting recommendations for active-learning systematic reviews.

A.2.2 Technical details of the screening procedure

Screening model. Web of Science and Scopus were searched using the same Boolean
search string (below), with discipline-specific filters applied within each database using their

native classification systems. Title and abstract screening in ASReview LAB used the ELAS
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u4 model (TF-IDF feature extraction with a linear support vector machine), initialized with
54 previously labelled records. Reasons for exclusion at the eligibility stage are mutually

exclusive, with each report assigned a single primary reason for exclusion.

Citation searching. At each of the four rounds, newly included studies were used as
seeds for the next iteration until no additional eligible studies were identified. Records
already screened in previous stages or rounds were removed before screening, and candidate
records were ranked using the same active-learning model and assessed against the same

mutually exclusive exclusion criteria.

Counting rule. Studies were counted only once at the study level and attributed to the
first search strategy through which they were identified (databases, then citation searching,
then other methods). Working-paper and published versions of the same study were merged
and counted as a single study. Studies identified through complementary strategies were

documented individually.

A.3 Search string

The review was based on systematic searches conducted in the Web of Science and Scopus
databases. The search string combined three blocks of terms—(i) gender, (ii) agriculture
and the Sub-Saharan African context, and (iii) climate change and adaptation-related inter-

ventions. The complete Web of Science query was:

TS=( ( gender* OR wom?n OR femal* OR wife OR wives OR widow* OR intra-household

OR intrahousehold OR ¢‘bargaining power’’ )
AND

( agricultur* OR farm* OR rural OR crop* OR livestock* OR smallholder* OR harvest*
OR irrigat* OR village* OR pastoral* OR °‘sub-saharan’’ OR africa* OR angola OR
benin OR botswana OR ¢ ‘burkina faso’’ OR burundi OR cameroon OR ¢‘cape verde’’ OR

‘‘central african republic’’ OR chad OR comoros OR congo OR ivoire OR ‘‘ivory coast’’
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OR djibouti OR eritrea OR eswatini OR ethiopia OR gabon OR gambia OR ghana OR guinea

OR kenya OR lesotho OR liberia OR madagascar OR malawi OR mali OR mauritania OR
mauritius OR mozambique OR namibia OR niger OR nigeria OR rwanda OR senegal OR ¢ ‘sierra
leone’’ OR somalia OR ‘‘south africa’’ OR ‘‘south sudan’’ OR sudan OR tanzania OR

togo OR uganda OR zambia OR zimbabwe OR sahel* )
AND

( ( “‘climate change’’ OR ‘‘climate variability’’ OR ‘‘climate change adaptation’’
OR adaptat* OR ‘‘weather shock*’’ OR ‘‘climate shock*’’ OR ‘‘climate risk’’ OR ‘‘climate
information’’ OR ‘‘climate servicex’’ OR drought* OR ‘‘rainfall shock*’’ OR ‘‘environmental

shock*’’ OR ‘‘global warming’’ )
OR

( ‘‘agricultural extension’’ OR ‘‘extension servicex’’ OR ‘‘extension agent*’’ OR
‘‘climate information’’ OR ‘‘climate service*’’ OR ‘‘weather forecast*’’ OR ‘‘weather
insurance’’ OR ‘‘weather index insurance’’ OR ‘‘index insurance’’ OR ‘‘crop insurance’’
OR ‘‘basis risk’’ OR ‘‘cash transfer*’’ OR ‘‘social protection’’ OR ‘‘safety netx’’

OR ¢ ‘public works’’ OR ‘graduation program*’’ OR ‘‘anti-poverty program*’’ OR ‘‘asset
transferx’’ OR ‘‘input subsid*’’ OR ‘‘land tenure’’ OR ‘‘land right*’’ OR ‘property
right*’’ OR ‘‘tenure security’’ OR ‘‘land titling’’ OR ‘‘technology adoption’’ OR
‘‘“improved seedx*’’ OR ‘‘improved variet*’’ OR ‘‘crop diversif*’’ OR ‘‘livelihood
diversif*’’ OR ¢ ‘off-farm’’ OR ‘‘non-farm income’’ OR ‘‘business training’’ OR ¢ ‘personal
initiative’’ OR ‘‘savings group*’’ OR ‘‘financial inclusion’’ OR ‘‘credit constraintx*’’
OR ‘‘risk preferencex’’ OR ‘‘risk avers*’’ OR microfinance OR microcredit OR microenterprisex

) ) )

An equivalent query, adapted to the Scopus syntax, was used for the Scopus database;

both queries are provided verbatim in the replication package.

A.4 Composition of the reviewed evidence

Table |A1| summarizes the composition of the gender-focused evidence reviewed in Sections
to[7, by adaptation strategy and study design. The table counts only studies providing evi-

dence on gender differences, gender-specific constraints, or gendered impacts in the context
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of climate change, climate variability, or adaptation; the broader gender-blind literature—for
instance on the demand for and impacts of weather insurance—is discussed as background
in the text but not counted here. The small number of studies for weather insurance and
adaptive social protection thus reflects a substantive finding of this review: these literatures
are sizable but remain largely gender-blind. Study designs are classified according to their
characterization in the manuscript: experimental (randomized controlled trials and field
or lab-in-the-field experiments), quasi-experimental (instrumental variables, regression dis-
continuity, difference-in-differences, matching), descriptive and correlational (cross-sectional,

panel, and qualitative studies without causal identification), and reviews and syntheses.

Table A1l: Composition of the reviewed gender-focused evidence, by adaptation strategy and
study design

Causal
Quasi- Descriptive & Reviews &
Experimental experimental correlational  syntheses Total
On-farm adaptation 16 9 41 9 75
Income diversification 16 2 19 7 44
Migration 6 9 9 6 30
Weather insurance 6 0 3 1 10
Adaptive social protection 8 0 6 3 17
Distinct studies 50 17 74 24 165

Notes: The table counts the studies cited as evidence on gender differences, constraints, or interventions in the
context of climate adaptation in Sections 2-6 and in the intervention evidence map (Section 7); gender-blind,
background, definitional, and purely methodological citations are excluded. Designs follow each study’s
characterization in the text or, for studies cited only in the evidence map, their research design. Studies informing
several strategies are counted in each relevant row but only once among distinct studies (nine studies appear in
more than one row). Seven of the 165 studies are set outside Sub-Saharan Africa and are cited to motivate research
directions where regional evidence is unavailable.

B Evidence Map

Figure summarizes the evidence map of Table [I] by the constraint each policy option
targets rather than by policy objective. This visual summary makes the cross-cutting nature
of constraints directly visible—the same constraint often binds across several strategies—and

identifies at a glance where rigorous evidence exists, where it is only emerging, and where
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none is available.

Figure A3: Evidence Gap Map: Interventions Addressing Women’s Constraints to Climate
Adaptation in Sub-Saharan Africa

On-farm adaptation Income diversification Migration Weather insurance Adaptive social protection
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Notes: Each circle represents a policy option listed in Table |1 Rows identify the constraint targeted, grouped into the three
categories of the conceptual framework; columns identify the adaptation strategy or enabling instrument promoted. Color
indicates the strength of the causal evidence: credible (dark blue), emerging (light blue), or frontier (hollow), as defined in the
text. Among credible options, circle size indicates the number of supporting experimental or quasi-experimental studies
conducted in Sub-Saharan Africa; emerging and frontier options are displayed at fixed sizes. Hatched cells identify
constraint-strategy combinations for which the reviewed literature does not document a binding constraint. Empty cells
identify constraints examined by the review for a given strategy but for which no rigorously evaluated intervention was found;
these research gaps motivate the questions presented in Table |2] Policy options addressing multiple constraints or evaluated

across multiple strategies appear in each relevant cell. Evidence classifications are therefore outcome-specific.

C Priority Research Questions

This section identifies key under-researched areas critical to understanding and addressing
barriers to women’s climate adaptation. While not exhaustive, these questions are derived

from the preceding analysis and are organized by adaptation strategy.
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On-farm adaptation

How do risk aversion, preferences, and climate information interact? There is now a large
literature on gender differences in the adoption of climate-adaptive practices. What remains
much less understood is how women’s preferences for long-term strategies, their typically
higher risk aversion, and their access and exposure to information about climate change
and agricultural technologies interact to influence their adoption decisions. Further causal
analysis is needed to better understand women’s perceptions and choices of sustainable
agricultural practices. Lack of information on climate change and sustainable technologies,
combined with higher risk aversion, limits their on-farm adaptation. However, risk aversion
could also potentially translates into a higher preference for long-term strategies that are
protective against the effects of climate change and extreme climatic events. Providing
accurate information on the benefits of sustainable strategies could therefore represent an
opportunity for increased adoption among women. However, little is known on how these
constraints interact with each other. Key questions that should be explored in priority
to better understand how to increase women’s on-farm adaptation include: Does women’s
higher risk aversion represent an opportunity, rather than just a barrier, for increasing their
adoption of climate-adaptive practices? If so, can delivering accurate information on climate
change and technologies leverage this opportunity?

How best to address women’s limited access to climate information? While climate change
perceptions have been widely studied, much less is known about how women perceive climate
change as a long-term phenomenon which requires adaptation, especially in particularly
exposed regions of Sub-Saharan Africa, how these perceptions differ from men’s, and whether
changing them translates into greater adoption of climate-adaptive practices. More causal
evidence is needed on whether access to accurate climate information can change those
perceptions and ultimately adaptation decisions. What interventions are most effective at
improving women’s access to climate information services?

What role do social networks play in on-farm adaptation? Improving women’s adoption
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of sustainable agricultural practices depends on a comprehensive understanding of knowledge
diffusion within social networks and strategies to overcome barriers to learning and training.
This includes elucidating the impact of male dominance in agricultural social structures on
women’s engagement and accessibility within these networks. What are effective approaches
to social groups organization that overcome gender barriers and time constraints, thereby

facilitating women’s long-term adoption of sustainable agricultural practices?

Income Diversification

Which gender norms hinder women’s participation in income diversification? To what extent
does lack of time hinder women’s engagement in off-farm activities? Can engaging men to
increase their share of housework be effective in increasing women’s income diversification?
To what extent does women’s lack of decision-making power within the household affect
their decisions to diversify income sources for climate change adaptation? There is a need to
better understand in which contexts different constraints are more binding for women. For
instance, married women may access more information and resources through their husbands,
while divorced, widowed, or women in polygamous marriages might have greater decision-
making autonomy. How do intra-household dynamics within various household structures
influence women’s agency and ability to diversify their income in response to climate change,

considering both their time and labor constraints and their decision-making power?

Migration

Which interventions can improve women’s returns to migration? Can interventions that
address gender disparities in migration outcomes, such as skills training or economic inclusion
programs designed for women, help them overcome lower returns and limited decision-making
power, ultimately increasing their participation in labor migration?

How best to overcome the liquidity constraint? Migration is a costly adaptation strategy,

and women, who often experience greater liquidity constraints than men, encounter higher
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barriers to pursuing this option. Does easing women’s financial constraints, such as subsidiz-
ing transportation costs, increase their likelihood of migrating in response to climate shocks,
particularly in Sub-Saharan Africa?

What role do social networks play? There is limited understanding of how restricted ac-
cess to social networks deters women’s climate-induced migration. Migrants’ networks lower
migration costs and aid integration, while limited networks discourage women from migrat-
ing. Can interventions such as information sessions that facilitate the social and economic
integration of women migrants who lack social networks at their destination improve their
migration outcomes?

To what extent does women’s land tenure insecurity reduce their willingness to migrate
after climate shocks? While there are established causal links between women’s fear of
expropriation and their reduced ability to monitor their plots remotely, the link has not
been formally established with limited climate-induced migration.

What is the role of gender norms in limiting women’s climate-induced migration? There
is a lack of causal estimation to comprehensively understand how factors such as women’s
role as caregivers and shock absorbers, and their limited participation in intra-household
decision-making, influence and restrict women’s migration following adverse climate events.
Experimental designs are needed to assess whether economic inclusion programs that take
into account women’s time allocation and household roles can improve their opportunities
in climate-induced migration. Empirical studies are needed to assess whether addressing
gender imbalances in bargaining power through joint training for wives and husbands can
improve decision-making around who in the household migrates, and potentially increase
women’s migratory prospects.

What is the impact of male migration on women’s adaptive capacity? The male domi-
nance in climate-induced migration restricts women’s ability to migrate and increases their
household tasks and responsibilities. However, this shift can also empower women by giving

them greater control over household resources, enabling them to take on leadership roles
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and engage in traditionally male-dominated activities. Further empirical and causal analysis
is therefore needed to understand whether and how male migration in response to adverse
weather events may mitigate or exacerbate gender inequalities in climate change adaptation.
To what extent does male migration create a burden on women’s labor load, relative to the

increase in empowerment afforded by men’s absence?

Weather Insurance

Which insurance products work for women? There is currently little evidence on alternative
insurance products that are designed to work for women and to increase women’s take-
up. Do combined weather insurance products that also cover women’s life cycle risks, such
as pregnancy and their children’s health events, increase women’s uptake and use of such
products? Do insurance products that also address women’s lack of land tenure security,
such as offering coverage for crops grown on leased or borrowed land, increase their uptake
compared to traditional insurance options? More empirical evidence is also needed on the
design of insurance parameters, such as how benefits are paid out.

What are effective ways to deliver information on insurance products to women in Sub-
Saharan Africa? What types of trainings and communication products can alleviate women’s
information and literacy constraint? Does subsidizing access to training sessions on insur-
ance products, through covering transportation costs for example, increase women’s par-
ticipation and ultimate take-up of products? Would increasing access to information on
weather insurance and its efficiency increase women’s uptake by increasing their trust in
financial institutions and products and reducing inaccurate beliefs? More evidence is needed
on the effect of “women-friendly” framing of insurance products and on the extent to which
feminizing insurance institutions might alleviate women’s reluctance to enroll in insurance
schemes. These questions are particularly relevant in Sub-Saharan Africa, where only few
farmers have access to agricultural insurance and women still face significant barriers to

financial services. How does improving women’s access to climate adaptation information
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increase their take-up of weather insurance by increasing the relevance of the product to

their needs, given their typically higher risk aversion?

Adaptive Social Protection

How to enhance women’s participation and decision-making in adaptive social protection?
Which program design elements enhance women’s participation and retention in adaptive
social protection schemes? Empirical evidence is needed to assess the impact of gender-
sensitive provisions—such as flexible work hours, childcare support, and safe transporta-
tion—on women’s ability to engage in public works programs and other adaptive social
protection interventions. To what extent do mobility constraints and domestic responsi-
bilities limit women’s ability to benefit from adaptive social protection? Further research
should examine the role of gender norms and intra-household decision-making in shaping
women’s uptake and use of adaptive social protection, as well as potential interventions to
relax these constraints. What mechanisms can strengthen women’s leadership and decision-
making power in adaptive social protection programs? Investigating the impact of female
representation in welfare decision-making bodies and participatory governance mechanisms
could help ensure that social protection programs are designed to effectively address women’s
needs.

What are the most effective complements to economic inclusion packages for supporting
women’s climate resilience? Research should explore which additional components—such
as financial training, access to savings mechanisms, or bundled climate-adaptive interven-
tions—are most cost-effective in promoting women’s investments in sustainable adaptation
strategies. How can adaptive social protection prevent maladaptive coping strategies among
women and girls? Evidence is needed on the effectiveness of social protection in reducing
harmful climate-induced responses—such as child marriage, school dropout, or reduced labor
market participation—and promoting sustainable adaptation pathways.

How can adaptive social protection facilitate women’s access to climate risk management
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tools? More evidence is needed on how linking cash transfers and economic inclusion pro-
grams to early warning systems, weather insurance, and anticipatory action can enhance
women’s resilience to climate shocks. How can digital payment systems and financial train-
ing improve the long-term resilience benefits of cash transfers for women? More research is
required to determine whether and how innovations such as mobile money, early payment
options, and financial literacy training influence women’s ability to allocate transfers toward

adaptation investments rather than short-term consumption.
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