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Abstract

The ability of businesses to adapt effectively to climate change is highly
influenced by the external business enabling environment. Constraints to
adaptive capacity are experienced by small and medium enterprises (SMEs)
across sub-Saharan Africa, regardless of the gender of the business owner.
However, gender is a critical social cleavage through which differences in
adaptive capacity manifest and in Africa most entrepreneurs are women. We
conduct a systematic review to synthesize existing knowledge on differential
vulnerability of female entrepreneurs in Africa to climate risk, in relation to
their sensitivity to extreme climate events and their adaptive capacity. We
synthesize this literature using a vulnerability analysis approach that situates
vulnerability and adaptive capacity within the context of the wider climate
risk framework denoted in the IPCC Fifth Assessment Report. In doing so,
we identify gendered barriers and enablers to private sector adaptation and
suggest women entrepreneurs face a “triple differential vulnerability” to cli-
mate change, wherein they: (1) are often more sensitive to climate risk, as a
result of their concentration in certain sectors and types of enterprises
(e.g., micro SMEs in the agricultural sector in remote regions); (2) face addi-
tional barriers to adaptation in the business environment, including access to
finance, technologies, (climate and adaptation) information and supportive
policies; and (3) are also often concurrently on the frontline of managing cli-
mate risk at household levels. Since various forms of inequality often create
compounding experiences of discrimination and vulnerability, we pay partic-
ular attention to how factors of differential vulnerability intersect, amplify,
and reproduce.
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1 | INTRODUCTION

It is increasingly recognized that the majority of the decisions and adjustments needed to adapt to climate change will
be undertaken by private actors: Individuals, households, and firms. The Intergovernmental Panel on Climate Change's
(IPCC) Fifth Assessment report (ARS5) highlights the private sector as critical to progress on adaptation (“medium evi-
dence, high agreement”; IPCC, 2014a). In sub-Saharan Africa (referred to as “Africa” in this article), the private sector
is dominated by micro, small and medium enterprises (SMEs). These businesses are considered at high risk from cli-
mate change (Crick, Gannon, et al., 2018). Many SMEs are concentrated in agricultural production, which is very
exposed to and dependent on climatic variability and change. However, research has shown that even fairly moderate
changes in climate conditions can produce significant, but under-recognized, consequences for SMEs that cascade
across a range of urban and rural sectors (Gannon et al., 2018; Siderius et al., 2018).

To some extent, private sector actors will innovate in response to changing climatic impacts and pressures, by
adopting measures to reduce costs, manage their internal exposure to risks, minimize disruption to their operations and
maximize opportunities where they arise (cf., Mendelsohn, 2012). As such, an emerging body of literature has explored
the processes through which businesses institute strategies to manage climate risk—and realize opportunities—within
their own operations; what Pauw and Pegels (2013, p. 258) label “domestic private sector adaptation”. In developing
countries, this literature is particularly focused on the adaptation that occurs within agricultural production and the
adjustments that farmers make to their production systems (e.g., Jost et al., 2016; Kom et al., 2020; Kurukulasuriya
et al., 2011; Muchuru & Nhamo, 2019; Nelson & Stathers, 2009). However, more recent empirical enquiry has observed
private sector actors from a range of other sectors and positions within value chains taking adaptation actions; such as
scaling up or down activities to reduce losses or exploit opportunities, making adjustments to their workforce size and
hours of operation, selling or acquiring business assets, and building new business relationships, in order to respond to
expected or experienced climate risks (Canevari-Luzardo, 2019a; Carabine & Simonet, 2018; Crick, Eskander,
et al., 2018; Gannon et al., 2018).

Such adaptation is often referred to as “autonomous adaptation,” to distinguish it from adaptation actions taken by
the public sector, or through the directed intervention of a public agency (Fankhauser, 2017; Smith et al., 1996). Yet,
autonomous adaptation can be constrained or enabled by social, economic, cultural, and political factors that serve as
barriers and enablers to adaptation. Businesses need to have the incentives, resources, knowledge, and skills to adapt to
climate change and their ability to adapt effectively is highly influenced by the external business enabling environment
(Crick, Eskander, et al., 2018).

In Africa, the ability of SMEs to cope with climate risks is often constrained by multiple barriers in business
enabling environments (Crick, Gannon, et al., 2018; Stenek et al., 2013). These constraints to adaptive capacity are
experienced regardless of the gender of the business owner (Bardasi et al., 2007; Crick et al., 2016; Dougherty-Choux
et al., 2015). However, barriers to adaptation—and, conversely, access to adaptation knowledge and resources—are
highly socially differentiated, shaped by social roles, entitlements (Kelly & Adger, 2000 cf., Sen, 1981), and broader vul-
nerabilities that reflect and reproduce inequalities. Literature therefore emphasizes that the capacity to adapt to climate
change is unequal across and within societies (Thomas et al., 2019).

Gender—and its surrounded socially constructed meanings, behaviors, characteristics, responsibilities, and
barriers—is a critical social cleavage through which these differences in adaptive capacity manifest, influencing key
dimensions of the roles and resources that women and men in different social contexts, are allowed, able, or expected,
to occupy and access (Carr & Thompson, 2014; Terry, 2009). Studies have observed gender differences in private sector
adaptation behaviors, particularly within agricultural settings (e.g., Codjoe et al., 2012; Jost et al., 2016; Molua, 2011).
Yet, studies of factors shaping gendered dimensions of vulnerability to climate change have focused mostly at individ-
ual, household, community and farm-levels (e.g., Daoud, 2021; Nabikolo et al., 2012), with more limited explicit atten-
tion given to vulnerability within business environments and within activities that are not directly related to resources
and assets directly impacted by climate (i.e., crops or livestock).
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In response to this gap, in this article we conduct a systematic literature review to synthesize existing knowledge on
differential vulnerability of female-entrepreneurs to climate risk in Africa, in relation to their sensitivity to extreme cli-
mate events and their adaptive capacity. We synthesize the literature selected for review through a vulnerability analy-
sis that situates vulnerability and adaptive capacity within the context of the wider climate risk framework denoted in
IPCC AR5 (IPCC, 2014a). We include small-scale agricultural producers and pastoralists within our definition of entre-
preneur (cf., Canevari-Luzardo, 2019a, 2019b; Carabine & Simonet, 2018; Gannon et al., 2020). However, to keep our
review focused on the elements of the business environment required for adaptation to climate change by entrepre-
neurs in rural and urban, and agricultural and nonagricultural, SMEs in Africa, we structure this vulnerability analysis
through the framework of enabling conditions required to support SME adaptation to climate change developed in
Crick, Gannon, et al. (2018).

Through our analysis we suggest women entrepreneurs face a “triple differential vulnerability” to climate change
wherein they: (1) are often more sensitive to climate risk, as a result of their concentration in certain sectors and types
of enterprises (e.g., micro SMEs in the agricultural sector in remote regions); (2) face additional barriers to adaptation
in the business environment; and (3) are also often on the frontline of managing climate risk at household levels.

In the sections that follow, first, we outline our motivations for this review; identifying literature which suggests
women's entrepreneurship is fundamental to equitable, climate-resilient development and adaptation, while highlight-
ing the need to treat women as a deeply heterogeneous group. We then introduce the conceptual framework and our
approach to literature sampling, before conducting our vulnerability analysis. Through this review, we pay particular
attention to how factors of gender differential vulnerability interconnect, amplify, and reproduce.

2 | UNLOCKING CLIMATE RESILIENT DEVELOPMENT THROUGH
FEMALE ENTREPRENEURSHIP

2.1 | The strategic role of female entrepreneurs in upscaling resilience and adaptation

Literature on gender and adaptation tends to position women as both especially vulnerable to climate change and espe-
cially valuable to adaptation; advancing women's empowerment as an underexploited tool in the promotion of resil-
ience. Literature has, for example, linked female representation among decision makers to more effective climate policy
(Mavisakalyan & Tarverdi, 2019). Meanwhile, resilience literatures have highlighted development economics literatures
which associate gender equality and economic inclusion with progress in macro development and resilience indicators,
such as Gross Domestic Product (GDP) growth (Baten & de Pleijt, 2018; Klasen & Lamanna, 2009), agricultural produc-
tivity (FAO, 2011; Quisumbing et al., 2014), and sustainable development (Adegbite & Machethe, 2020).

At the micro-level, literatures have positioned female entrepreneurship as fundamental to broader resilience
through the understanding that women often make relatively higher contributions to family and social welfare than
men. Women's businesses make important and wide-ranging contributions to key value chains (Carabine &
Simonet, 2018) and to the provision of goods and services that support wider private sector development and adaptation
(Gannon et al., 2021). Yet women are traditionally responsible for food security and household management and are
often “necessity entrepreneurs” (Welsh et al., 2013, p. 2); driven to start businesses to support themselves and their fam-
ilies (Halkias et al., 2011; Isaga, 2019; Mazonde & Carmichael, 2016). As such, a number of studies indicate that women
often invest more in their families and in their community's resilience and more efficiently allocate returns from SMEs
to the most critical household assets, including health, education, and food security (e.g., Dedehouanou & Araar, 2020).

Literature has also emphasized that women's unique responsibilities and roles in households, communities, and
economies position them well for finding solutions to changing socio-climatic risks and identifying adaptive livelihood
strategies (Agarwal, 2009; Antwi, 2020; Babagura, 2010; Enarson, 2013; Twyman et al, 2014; Umeh &
Nwachukwu, 2019). These literatures focus on the different “situated knowledges” (cf., Haraway, 1991) and expertise
that women often bring to adaptation, as a result of their unique positions within societies; such as their role in family
life (e.g., Peake, 2016) and their high dependence on environmental resources (Caretta, 2014). Much of this literature is
founded on classic participation rationales, which suggest that inclusion of different knowledges, experiences, and
values in adaptation action supports innovation and more robust solutions. However, in some instances, this literature
further suggests that women's specific knowledges can lead to them pursuing comparably more sustainable, equitable
or effective adaptation actions than men. Djoudi and Brockhaus (2011), for example, suggest women in livestock-
dependent communities in northern Mali have a long-term perspective in their adaptation preferences, focused on
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household educational investments and decreasing livelihood dependency on natural resources, which could release
ecosystem pressures. Kom et al. (2020), meanwhile, find households headed by female farmers in South Africa are more
likely to employ new crops and diversification in response to climate variability and change. Notably these literatures
link women's skills in the field of climate change adaptation to their historical fight for social justice, historical exclu-
sion and social disadvantage (Enarson, 2013; Smucker & Wangui, 2016).

2.2 | Understanding vulnerability and adaptive capacity of female entrepreneurs
through an intersectional approach

Narratives surrounding the strategic role of women as agents of adaptation are useful in the development of more criti-
cal gender analyses that go beyond persistent problematic categorizations of women as marginalized, vulnerable and
disempowered (Carr & Thompson, 2014). These literatures also speak to the important role for women's
entrepreneurship—and thus adaptation within women's businesses—in upscaling equitable climate resilient develop-
ment. Presenting these characteristics as universal qualities of “being female,” however, risks reducing an incredibly
diverse dimension of identity and misrepresenting the varied causes of vulnerability to climate change (Ahmed
et al., 2016; Carr & Thompson, 2014; Fisher & Carr, 2015; Kaijser & Kronsell, 2014). The geographies, economies, social
structures, and activities that women in Africa are involved in are diverse (Rao, Lawson, et al., 2019) and thus, as Good-
rich et al. (2019, p. 9) writes, “not all women or all men are equally vulnerable”. Instead, the influence of gender on vul-
nerability must be understood with reference to the way in which gender as a social category interacts in different
contexts with multiple other dimensions of identity and social difference, such as age, ethnicity, literacy, income, mari-
tal status, social capital, livelihood, class, and caste (Rao et al., 2021; Rao, Mishra, et al., 2019).

In this landscape, the critical feminist concept of intersectionality, first introduced by Crenshaw (1989), provides a
helpful framing in which to situate our analysis. Intersectionality emphasizes that the many constraints and opportuni-
ties that people face from climate variability and change emerge through the intersections of diverse and multiple iden-
tity categories and contextual conditions to which different social responsibilities, opportunities, barriers, and
expectations are attached (Osborne, 2015). An intersectional approach therefore recognizes that gendered experiences
are an outcome of gendered interactions with other concurrent forms of inequality, which can compound vulnerabil-
ities and which are often not just the sum of their parts. Here we prioritize identification and analysis of the gender-
specific factors that shape differential vulnerability and adaptive capacity in entrepreneurship in Africa (cf., Kaijser &
Kronsell, 2014). However, we recognize the broader intersectional landscape within which gender differential vulnera-
bility in entrepreneurship sits, including through our vulnerability analysis framework, outlined below, which supports
exploration of the ways in which gender interacts with multiple dimensions of vulnerability and which could be built
on in future research to, more explicitly, expand and connect our analysis to other factors conditioning intersectional
vulnerability.

3 | CONCEPTUAL FRAMEWORK AND APPROACH TO LITERATURE
SAMPLING

3.1 | A vulnerability analysis

Vulnerability analyses are often used in development research to synthesize primary or secondary datasets to assess vul-
nerability (e.g., Verhage et al., 2018), or to create a vulnerability index for a given population or specific geographical
area (e.g., Adu et al., 2018). In contrast, we apply the vulnerability analysis concept in a literature review to examine
existing knowledge on how gender shapes differentiated vulnerabilities to climate risk among female entrepreneurs
across Africa. The vulnerability concept was updated through the IPCC's ARS5. Defined as the “propensity or predisposi-
tion to be adversely affected” (IPCC, 2014a, p. 179), the concept is a function of sensitivity of people to climate impacts
and of their capacity to prepare for and respond to them (their adaptive and coping capacity). Differential vulnerability,
meanwhile, considers the way in which vulnerability varies within populations exposed to the same climate stressors
(Carr & Thompson, 2014).

To conduct our vulnerability assessment, we take inspiration from the risk assessment framework produced by GIZ
and EURAC (2017). Like AR5, it situates vulnerability within the broader climate risk landscape and clarifies the
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relationship between risk concepts: The risk that female entrepreneurs in Africa are subject to is an outcome of the
interaction between the presence of climatic hazards and the exposure and vulnerability of female entrepreneurs in the
face of climate change. Through an impact chain approach, it also provides a framework that we apply to represent
cause-and-effect relationships that shape how different risk and vulnerability factors interact and intersect.

3.2 | Analyzing vulnerability of female entrepreneurs to climate risk through the
business environment

We structure our vulnerability analysis through the framework of enabling conditions for private sector adaptation,
identified in Crick, Gannon, et al. (2018). With a focus on SMEs, this framework synthesizes key “building blocks” of
business enabling environments for private sector adaptation, which are summarized through four interdependent cate-
gories: The policy, institutional, and regulatory environment; the financial environment; infrastructure, markets, and
information communication technologies (ICT); and data, information, and capacity development. Together with more
specific elements identified within the framework, these building blocks are designed as an organizing mechanism to
identify the key elements of business enabling environments required for SMEs to adapt to climate change, character-
ized in existing literature." In our article, they serve as themes to structure our analysis of gender differential vulnerabil-
ity and review of the selected literature.

Given the importance of informal institutions and social norms in female entrepreneurship in Africa and of socio-
cultural norms in shaping gender differential vulnerability (Badstue, Elias, et al., 2020; Diop et al., 2018; Etim &
Iwu, 2019; Ojediran & Anderson, 2020), we supplement the “policies and institutions” building block in Crick, Gannon,
et al. (2018) with additional, specific consideration of the way in which the analyzed literature identifies informal insti-
tutions and socio-cultural norms to shape vulnerability of female entrepreneurs to climate risk. We also explicitly
broaden the technology focus identified in the Crick, Gannon, et al. (2018) framework beyond ICT, to include the
breadth of technologies that may be necessary for adaptation (including improved agricultural inputs, alternative
energy sources, water storage technology, etc.). In Figure 1, we illustrate the way in which we integrate and conceptual-
ize IPCC ARS5 definitions of vulnerability, the GIZ risk assessment framework and the framework of enabling condi-
tions for private sector adaptation in Crick, Gannon, et al. (2018).

3.3 | Approach to literature sampling

The literature review was underpinned by a systematic approach. In October 2020, the database Scopus was used to
conduct the literature search. Key search terms on gender, adaptation, and entrepreneurship,” based on the research
questions, were refined during preliminary searches. The literature search was restricted to articles published between
2009 and 2020 and articles were screened for relevance using their title, abstract, introduction, and conclusion.

This review methodology risked missing relevant literatures for at least three reasons. First, within adaptation and
resilience literatures, many economic actors in Africa are not well recognized as entrepreneurs and businesses (Gannon
et al., 2020). For example, small-scale agricultural producers and pastoralists, who constitute the majority of entrepre-
neurs in SSA (Dougherty-Choux et al., 2015; International Labour Organisation, 2015), are often not referred to within
the literature using terminology of “entrepreneurship” or “business.” As a second terminological challenge, adaptive
behavior may be described and explored through related, but broader, terminology, such as ‘innovation’. Third, most
barriers to adaptation are not climate specific (Biesbroek et al., 2013) and sustainable private sector adaptation requires
many structural deficits within general business environments to be addressed, alongside conditions that support
climate-specific adaptive capacity (Carter et al., 2019; Crick, Gannon, et al., 2018). Previous literature on private sector
adaptation has therefore helpfully drawn insights from a much larger, yet generally independent, literature on enabling
environments for private sector development.

To help respond to these gaps, we extended our review through a snowballing technique wherein, through citations
within and of our existing corpus of articles, we purposively identified and sampled additional literatures that consider
gendered dimensions of the elements of business enabling environments identified within the Crick, Gannon, et al.
(2018) (2018 framework (e.g., access to markets, access to climate information). This approach allowed us to incorporate
gray and practitioner literatures and to expand our coverage to more literature from African authors. Given the breadth
of terminology used to explore the themes within our review (e.g., farm women, women farmers, innovation capacity,
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The potential occurrence of a natural or The presence of people; livelihoods; species or

human-induced physical event or trend that . ecosystems; environmental functions, services,

may cause loss, injury, or damage. and resources; infrastructure; or economic,
. social, or cultural assets in places and settings

that could be adversely affected.

M | ) \
@ VUInerublllty The propensity or predisposition to be adversely affected. Vulnerability
encompasses a variety of concepts and elements including sensitivity

or susceptibility to harm and lack of capacity to cope and adapt.

' Sensitivity Adaptive capacity
The degree to which a system or species The ability of systems, institutions, humans and
is affected, either adversely or beneficially, other organisms to adjust to potential damage,
by climate variability or change. to take advantage of opportunities, or to

respond to consequences.

Building blocks of enabling environments for private sector adaptation

-
Policies and institutions Data and information
e Institutional and governance arrangements e Knowledge, capacity development,
e Regulatory framework and policies and training
e Informal institutions and socio-cultural norms e Data and information

e N
Infrastructure, markets and technology Financial environment
e Infrastructure and markets e Economic and financial incentives
e Information and communication technologies e Availability and cost of finance
e Other adaptation technologies

4 ?

|mPClC'tS Effects on natural and human systems due to the interaction of
climate changes or hazardous climate events occurring within a specific
time period and the vulnerability of an exposed society or system.

4

The potential for consequences where something of value is at
stake and where the outcome is uncertain. Risk results from the {
interaction of vulnerability, exposure, and hazard.

~N

FIGURE 1 The vulnerability analysis conceptual framework. This figure, adapted from the approach to risk analysis outlined in GIZ
and EURAC (2017) defines the key concepts employed in our vulnerability analysis and identifies the relationships between them. It also
clarifies the way in which the building blocks of enabling environments for private sector adaptation identified in Crick, Gannon, et al.
(2018) are integrated as organizing themes within the vulnerability analysis. Definitions are adapted from the glossary from the IPCC
Working Group II Fifth Assessment Report (IPCC, 2014b).

resilience, sustainability), it is notable however, that there are related bodies of literature that consider gendered inter-
actions with factors that shape business-level adaptative capacity that will inevitably have been missed, or only partially
included, by this approach. These could be used to widen the scope of this review by future authors.



GANNON ET AL. WIREs _Wl L EY 7 of 23

Key interactions between different aspects of risk, that were suggested within the analyzed literature to influence
gender differential vulnerability in entrepreneurship, were mapped in Figure 2, using the impact chain approach identi-
fied in GIZ and EURAC (2017). To situate the review within the full range of risk concepts (hazard, exposure, etc.), we
also drew insights from major synthetic reports for the region, such as the IPCC ARS.

4 | RESULTS

The primary dimensions of differential vulnerability to climate risk, identified or proposed through the literature
review—and their connections to the wider risk landscape—are summarized within our conceptual framework in
Figure 2. We discuss each aspect in turn, drawing from the literature identified during the review.

4.1 | Climatic hazards

Africa’s size and diversity of climate conditions, often with high spatial and temporal variability, alongside limited
observations, make it difficult to generalize about the behavior and impacts of hazards. Climate models describe a com-
plex and diverse set of potential climate outcomes for Africa, as multiple, incompletely understood, atmospheric and
oceanic processes lead to uncertainty in the detail of future climate. Comprehensive analysis of groups (ensembles) of
global (CMIP5 and CMIP6) and regional (CORDEX and CORE) climate model rainfall projections show limited consis-
tency between ensembles in projections of seasonal mean rainfall and large spread between model results, which often
show opposite signs in the direction of projected change (Dosio et al., 2021). Nevertheless, increases in aspects of cli-
mate variability are ongoing and likely to continue in the future, alongside possibly long-term shifts in climate charac-
teristics, including areas of wetting and drying (Niang et al., 2014). Consistent patterns across ensembles include a
decrease in the frequency of daily rainfall events, higher maximum rainfall intensities in all regions during the wet sea-
son and an increase in the length of dry spells over southern Africa and the Ethiopian Highlands (Dosio et al., 2021).
Observed warming over land in Africa has also increased during the last 50-100 years and is very likely to continue,
including higher frequency and intensity of heat waves (Niang et al., 2014).

4.2 | Exposure

There is evidence to suggest that female entrepreneurs are particularly exposed to climate risk, shaped by the roles
and responsibilities that they occupy. Socio-cultural norms and gendered barriers to entrepreneurship influence
the sectors and types of businesses in which women tend to be concentrated (Bardasi et al., 2007; ILO, 2015;
Mugabi, 2014). These vary by region and across rural and urban settings. Nevertheless, in Africa most entrepre-
neurs are women (World Bank, 2019). These entrepreneurs are concentrated in smaller SMEs (i.bid) and they are
often dependent on climatically-sensitive natural resources and engaged in highly climatically exposed sectors,
such as agriculture, livestock, fishing, trading, and processing (Diop et al., 2018; Kakota et al., 2011; UN
Women, 2018).

Much of the existing evidence on gender-differential exposure to climate risks, identified in this review, comes from
context-specific case studies that are difficult to generalize from. Nevertheless, there is evidence that suggests that some
women are more likely to be exposed to climate risks through the geographies that they occupy. Research has found,
for example, that in some areas women are more likely to be confined to more marginal and degraded agricultural land
which is less resilient to climate shock (Djoudi & Brockhaus, 2011; Gnisci, 2016; Gurung et al.,, 2011; Rossi &
Lambrou, 2008) and be more likely to settle in flood-prone areas (Davies, 2017).

Evidence also suggests that as gender roles are renegotiated under changing climatic conditions, new forms of expo-
sure are being produced, as women take on new responsibilities, including agricultural responsibilities, previously affili-
ated with men (see e.g., Djoudi & Brockhaus, 2011). At times of climate stress, men in agricultural activities generally
also have more flexibility to move between regions to find work and nutritional opportunities, where women often
remain with families in hard hit rural areas (e.g., Newborne & Gansaonré, 2017). Meanwhile, the literature analyzed in
this review identifies other context-specific factors shaping gendered exposure to climate risks in different regions. For
example, in some areas of Africa women raise more climatically sensitive crops than men (Arndt & Tarp, 2000;
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FIGURE 2

A vulnerability analysis of female entrepreneurs to climate risk based on analyzed literature. Uni-directional relationships

(Element A affects B, but B does not affect A) are indicated with a uni-directional arrow, and bi-directional relationships (Element A

affects B, and B affects A) are indicated with a bi-directional arrow.

Carr, 2008). As women are often the producers and procurers of food, water, fuel and other natural resources for their
families, women and girls are also often on the frontline of exposure to climate impacts at the household level (Atela

et al., 2018).
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4.3 | Potential impacts

A large literature now documents the effects of climate variability and extremes on livelihoods in Africa. As was
reflected in the sample of articles analyzed in this research, these literatures have most often focused on agricultural
and livestock production in rural areas. However, the envelope of hazard frequency and intensity is changing, and
because of rapid rates of urbanization, infrastructure development, and evolving livelihood systems, so too are the path-
ways by which these hazards impact natural resources and society (Niang et al., 2014). In this context, literatures are
increasingly documenting new landscapes of exposure for private sector entrepreneurs and pathways of indirect as well
as direct climate impacts for urban and rural business. The El Nifio event in 2015/16, for example, was associated with
flooding in eastern Africa and drought in southern Africa, impacting among other things hydropower generation and
electricity and water supply. This resulted in damage to business assets and the ability of SMEs within the capital cities
of Lusaka, Gaborone, and Nairobi to maintain production activities, provide services and fulfill obligations to customers
and financial institutions (Gannon et al., 2018).

Figure 2 illustrates some important ways in which impacts, manifesting through gendered experiences of differen-
tial vulnerability and exposure, are highlighted within the analyzed literature. These include degraded resources and
new governance systems that further marginalize women from accessing them (Atela et al., 2018; Djoudi &
Brockhaus, 2011; Jost et al., 2016); reduced business productivity, losses to business assets, and losses to financial and
social status (Atela et al., 2018; Jost et al., 2016); social impacts on health and family structures (Kakota et al., 2011;
Nelson & Stathers, 2009; Neumayer & Pliimper, 2007; UN Women, 2018); and changing gender roles (Babagura, 2010;
Rao, Lawson, et al., 2019) that increase women's domestic and household burdens (Djoudi & Brockhaus, 2011; Jost
et al., 2016), and increase the likelihood of girls dropping out of school (Chigwanda, 2016).

4.4 | Vulnerability
44.1 | Policies and institutions

In recent decades, declarations of political commitment to promote gender equality have emerged at national and inter-
national levels (Moser & Moser, 2005; Sweetman, 2012) and most governments and development institutions have
adopted gender mainstreaming policies with stated aims to identify and counteract gender-based biases (Woodford-
Berger, 2004). Following the understanding that underrepresentation of women in key decision-making processes
impedes gender-responsive policy, commitments have emerged among governments and donors to improve gender rep-
resentation in decision-making, as well as in broader public spaces and institutions (Chingarande et al., 2020;
OECD, 2014). Development and adaptation institutions and programs also often directly design and support targeted
actions that seek to support gender equality.

Ado et al. (2019) link gender mainstreaming to female-led households in the Aguie district of Niger having better
access to public services. Mersha and Sriram (2019) also find women entrepreneurs in Ethiopia benefit more than men
from government funding and other community-based programs. Effectiveness of gender mainstreaming in policy
(Ampaire et al., 2020; Huyer et al., 2020; Nhamo, 2014; Sweetman, 2012) and development programing (Mannell, 2012;
Wendoh & Wallace, 2005) nevertheless varies. Formal law treats men and women equally in their pursuit of economic
activities in only three African countries (South Africa, Zimbabwe, and Rwanda), while in some countries laws deny
women the right to register a business, sign a contract, open a bank account or own or inherit property (World
Bank, 2018, see also Desjardins & St-Onge, 2009; N'Diaye, 2014; Olomola, 2013). Gaps between gender-sensitive policy,
and implementation and enforcement of that policy, have been widely reported (e.g., Atela et al., 2018; Diop
et al., 2022; Singh & Belwal, 2008) and representation of women in politics and adaptation and development planning
remains far from parity across Africa’® (International IDEA, 2021). There are also often additional financial barriers to
reaching more vulnerable groups with development and adaptation programs, partnerships and interventions, which
additionally challenge commitments around gender targeting for female entrepreneurs (Gannon et al., 2021).

The specific and diverse needs of women as economic and adaptation actors have also often been overlooked
through blanket approaches to the design of enabling policies, programs, products and services, that fail to consider the
diverse nature of private sector actors and their activities within their design (Gannon et al., 2020; Stevenson & St-
Onge, 2005). Research suggests, for example, that private sector adaptation policies have tended to focus primarily on
the needs of larger and formal businesses (Crick et al., 2016), with less consideration given to smaller enterprises in the
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informal (unregistered) sector, where most female entrepreneurs often operate (Bardasi et al., 2007; World Bank, 2019).
The support and supervision structures that do exist for women entrepreneurs, meanwhile, are often concentrated in
large urban centers, such as capitals, excluding women in rural areas from access (Diop et al., 2018). These factors exac-
erbate structural disadvantages faced by many of the poorest female entrepreneurs and further restrict many women
entrepreneurs from accessing public-sector services, safeguards and new market and finance opportunities that can sup-
port adaptation (Carabine & Simonet, 2018). Empirical case studies of perceptions of the business environment among
female entrepreneurs have echoed these findings. Limited female representation was identified as a constraint for
growth of female entrepreneurship by women in Ethiopia (Singh & Belwal, 2008), for example. While female entrepre-
neurs in the Narok region of Kenya identified aspects of the enterprise and adaptation policy environment which they
felt were poorly designed for their particular needs (Atela et al., 2018).

Gendered vulnerability to climate change in entrepreneurship is also conditioned by powerful informal institutions
and socio-cultural norms at household, business and community levels. These affect all aspects of women entrepre-
neurs' access to enabling conditions within the business environment by shaping the activities and resources that entre-
preneurs, in different social contexts, are allowed, able, or expected to engage in and access. At household levels, the
burden of caring for children, running internal family affairs, and meeting household livelihood needs, most often falls
on women (Kakota et al., 2011; UN Women, 2018). As such, some research has begun to suggest that women often
experience concurrent pressures of managing climate risk at household, as well as SME, levels and, at times of climate
stress, their experience of vulnerability occurs simultaneously at business and household levels (Atela et al., 2018 cf.,
Mazonde & Carmichael, 2016). These climate risks can manifest in interconnected ways (ibid); particularly since
women often establish enterprises with the aim of providing for the household (Aspaas, 1998; Diop et al., 2018;
Isaga, 2019). The need to balance business and household responsibilities, meanwhile, can present a high opportunity
cost, in terms of reducing the time available for women to invest in business development (Donald et al., 2018;
McFerson, 2010; Mersha & Sriram, 2019), or to identify and execute strategies to build resilience to climate risk within
their SMEs (Atela et al., 2018; see also Porter, 2011).

Women's access to resources, as well as their ability to make decisions about the management of these resources
that reflect their adaptation needs, is also often socially restricted at household and community levels (Daoud, 2021;
Djoudi & Brockhaus, 2011; Perez et al., 2015; Smucker & Wangui, 2016, see also Badstue, Petesch, et al., 2020;
Patel, 2020). This includes land and other natural resources, which women are often strongly dependent on for their
entrepreneurship activities and which may become degraded or scarce in response to climatic pressures. Despite being
the primary cultivators, women own just 13% agricultural land globally (UN Women, 2018). These gaps in land owner-
ship can restrict a range of business activities that shape vulnerability. For example, SMEs without land tenure may find
it challenging to form market linkages and partnerships with other larger companies that prefer to work with busi-
nesses with secure entitlements and the accompanying legislative protection and resource security that this can offer
(Atela et al., 2018).

Discrimination also occurs in business environments more broadly and prevailing narratives of business success
and risk are often inherently gendered (Brindley, 2005; Marshall et al., 2017). Almost 60% of Ethiopian female entrepre-
neurs surveyed in Singh and Belwal (2008), for example, reported a lack of cooperation from other business parties,
such as banks, suppliers and marketing intermediaries, and in Stevenson and St-Onge (2005), women entrepreneurs in
Kenya, Tanzania, and Ethiopia reported difficulty negotiating rent prices. Gendered social roles, educational trends,
and labor market experiences influence the sectors in which even wealthier women tend to specialize and start busi-
nesses in Africa (Mugabi, 2014; Singh & Belwal, 2008). Similarly, gender norms around mobility and seclusion often
prevent women from migrating to access employment opportunities, markets and resources (Desjardins & St-
Onge, 2009; Porter, 2011). Alongside other cultural and religious norms—such as around the clothes, responsibilities,
and behaviors expected from women—these factors are likely to limit opportunities for women to grow, diversify and
adapt business models in response to climatic stimuli, to build new business linkages or to make quick decisions,
including, as found by Habtezion (2016), at times of emergency. They are also likely to be factors contributing to female
entrepreneurs being overwhelmingly confined to smaller, informal SMEs in a more limited range of sectors (Briére
et al., 2021; World Bank, 2019).

Women's groups and other forms of collective action and collaboration through formal and informal social net-
works and cooperatives play an important role in supporting female entrepreneurs in the face of the multiple and con-
current social and economic challenges they experience. This extends into climate change adaptation action, where
informal institutions such as women's groups are used to share knowledge on adaptation; identify new opportunities to
diversify activities; build market linkages; access extension services; initiate group-based adaptation and resource
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management practices (e.g., water harvesting, tree planning); organize informal access to credit; and pool resources to
facilitate the introduction of new climate resilient technologies (Agol et al., 2021; Gumucio et al., 2020; Mussema &
Yirga, 2020; Ngigi et al., 2017). Research has suggested, however, that those who are best able to maximize the opportu-
nities of these networks are those that benefit from a wider suite of broader enabling factors, such as higher educational
attainment (Atela et al., 2018). The resources mobilized through women's groups are also not always sufficient to safe-
guard women against climate shocks (ibid).

4.4.2 | Financial environment

Finance is a key enabling factor for firm-level investment in adaptation (Crick, Gannon, et al., 2018; Crick, Eskander,
et al., 2018; Stenek et al., 2013) and limited access to financial resources constrains all sorts of business investment and
adaptation behavior for women. Studies show finance can limit, for example, female farmers' capacities to hire labor
during peak agricultural activities, to access markets and to adopt improved inputs and technologies (Adegbite &
Machethe, 2020; Anyoha et al., 2015). Research in Cameroon also found women to be more likely to opt for low-cost
adaptation options (Molua, 2011).

Poverty, in its multidimensional forms, affects women disproportionately across Africa (UN Women, 2018) and this
trend is reflected in the enterprise landscape. Women's businesses are smaller (Bardasi et al., 2011). They have lower
levels of business capital—including equipment, inventory, and property—and smaller workforces than their male
counterparts (World Bank, 2019). And, across Africa, women entrepreneurs earn lower profits than men (ibid.), experi-
ence slower growth (Nichter & Goldmark, 2009) and consider access to finance to be a major barrier to operating their
SMEs (Beck & Cull, 2014; Isaga, 2019; Singh & Belwal, 2008).

As Figure 2 illustrates, the reasons for this are manifold and interconnected with the breadth of vulnerabilities
across the enterprise landscape. However, to understand women's differential capacity to invest in business develop-
ment and climate change adaptation measures, it is particularly notable that: Women's livelihood options are generally
more limited than men's and women are often excluded from more profitable activities and concentrated in lower-
growth sectors (Eriksen et al., 2005; World Bank, 2019); female entrepreneurs start from a lower base, having less start-
up and investment capital (Bardasi et al., 2011); women farmers experience lower productivity than their male counter-
parts (Kilic et al., 2015; World Bank, 2014); women can find it harder to access markets that command higher prices for
products (Mandipaka, 2014); unequal bargaining power at the household and family level can restrict women's control
of financial resources and assets, even within their own business activities (Nordman & Vaillant, 2014; Otoo
et al., 2011; Rao, 2019); and evidence suggests women may be more likely to prefer, or feel more pressure, to divert busi-
ness funds and loans toward other household and family needs (ibid).

Female entrepreneurs also experience broader financial exclusion, with gender gaps in financial inclusion grow-
ing in some countries (Duflo & Udry, 2004; Fafchamps et al., 2014; Rao, 2019). Research in Nigeria demonstrated the
positive effects access to savings mechanisms can have on business investment (Adegbite & Machethe, 2020). How-
ever, women in Africa—particularly those that are older, or poorer, or in rural areas—are less likely to hold a formal
bank account, or mobile money account (Adegbite & Machethe, 2020; Dupas & Robinson, 2013; Patel, 2020) and
business account ownership is low (Dermirgiic-Kunt et al., 2018). Access to credit, meanwhile, remains a barrier in
business environments across Africa. And while the gender gap in access to formal credit shows some signs of having
improved in recent years, with the micro-finance industry playing an important role in reducing disparities
(International Trade Centre, 2018), the share of women receiving loans remains lower (Aterido et al., 2011). The
loans women entrepreneurs receive are also smaller (Dermirgiic-Kunt et al., 2018) and are thus harder to use
productively.

Multiple interacting reasons for this differential in access to credit are identified in the selected literature. First,
available finance—including climate finance—is often not well-tailored to women's businesses. Women are underrepre-
sented in finance and climate change decision-making fora, meaning women's roles as economic actors—and their pri-
orities and needs—are more marginal in the development of financing mechanisms (World Bank, 2019). As a result,
the ability of female entrepreneurs to access and benefit from finance opportunities is often constrained by a lack of
awareness of the specific barriers to accessing finance experienced by women (Aguilar et al., 2009). Carabine and Sim-
onet (2018) highlight, for example, that many new streams of international climate finance for the private sector have
not recognized the diversity in type, size, and formality of private sector actors, which has closed down access to these
funds for smallholder farmers, where women predominate.
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Second, control of a smaller asset base and more limited savings, reduces the ability of female entrepreneurs to pro-
vide collateral and to access large enough loans to invest in adaptation (World Bank, 2019). Since property rights are
often the most acceptable collateral to guarantee loans from financial institutions, gaps in land ownership are particu-
larly restrictive (ibid). Third, socio-cultural norms and broader gender-based discrimination—perhaps founded on ste-
reotypes of business owners being male, of women being less capable of economic success and of women having
reduced capacity to repay loans—also constrain the financial environment (Djoudi & Brockhaus, 2011; FAO, 2011;
Olomola, 2013).

The terms on which women receive loans can also be less favorable: In some countries, for example, women have a
greater need than men to present collateral (Aguilar et al., 2009; Stevenson & St-Onge, 2005), pay higher interest rates,
or receive loans with shorter maturities (Demirgiic-Kunt et al., 2008; Olomola, 2013; World Bank, 2019). Among a sur-
vey of female entrepreneurs in Addis Ababa, almost 60 percent of respondents reported a lack of cooperation from insti-
tutions such as banks, suppliers and marketing intermediaries (Singh & Belwal, 2008). Women may also experience
greater transaction costs from securing loans (due in part to the relative size of their loans) (Aguilar et al., 2009) and
may struggle to access financing from regulated banks as a result of complexities navigating the application process
itself and high levels of financial illiteracy (Epo, 2012; Ngoasong & Kimbu, 2019).

4.4.3 | Data, information and capacity development

Private sector adaptation requires access to a wide range of skills, data, and information. These range from business
and financial literacy skills, to climate information across a range of time scales, and awareness of adaptation and resil-
ience opportunities and risks (Crick, Gannon, et al., 2018; Stenek et al., 2013). Such knowledge and skill development
can be acquired from multiple sources, including through formal education, business and social networks, national and
regional government (e.g., weather forecasting services from national meteorological departments and agricultural
extension services) and NGOs (see, e.g., McKune et al., 2018).

Evidence suggests that women experience wide and persistent gaps across many of these knowledge and skill
domains and in accessing data and information for adaptation, which can have profound implications on their ability
to navigate adaptation and business decision-making and to choose optimal adaptation strategies. This begins from
childhood, where education of boys is often prioritized at family levels, meaning girls are more likely to be out of school
than boys (UN Women, 2018). Combined with other customary traditions, such as expectations surrounding early mar-
riage and motherhood (Desjardins & St-Onge, 2009; UN Women, 2018), this has led to a clear education gender gap in
Africa (The GEM Report, 2020). Gaps in formal education act alongside entrenched gender biases to mean women have
reduced opportunities to develop management, entrepreneurship and technical skills (Diouf et al., 2019; Partey
et al., 2018; Roncoli et al., 2009). These include financial literacy and the ability to form supportive business relation-
ships, which can be essential for adaptation within business networks and value chains (Mckenzie & Woodruff, 2015;
Mersha & Sriram, 2019). They can also shape gender differences in the ability to interpret and use climate and adapta-
tion information (Nciizah & Wakindiki, 2015; Nelson & Stathers, 2009).

The material selected for this review also highlights wide ranging reasons that women can be disadvantaged in their
access to information for adaptation, including climate information. These include cultural norms—as well as personal
safety risks from traveling outside of their home in some areas—that can prevent women from participating in spaces
where they may acquire this information first-hand. Their more limited mobility to travel within and between regions,
for example, means in some studies women have been found to be less likely to attend trainings and observe climate
resilient practices directly (Mersha & Sriram, 2019; Perez et al., 2015; Singh & Belwal, 2008). Women also often have
less time available to attend trainings due to their household responsibilities (Arbache et al., 2010; Jost et al., 2016) and
they may have to seek permission from their spouses to attend (Nyantakyi-Frimpong, 2019; World Bank, 2014). They
may not be able to interact effectively with male extension agents and other actors due to cultural norms of seclusion
(Bernier et al., 2013; Jost et al., 2016; see also Porter, 2011). They can also find it harder to access large and diverse
social and business networks, which support access to new information and the acquisition of new business and adapta-
tion skills (Mayoux, 1995; Nyantakyi-Frimpong, 2019; World Bank, 2014).

Men and women also often have very different adaptation information needs for reasons including: Their different
roles within societies; the different sectors and activities in which their economic activities are concentrated; their dif-
ferent risk exposure; and their different perceptions, values and adaptation preferences (Gumucio et al., 2020;
Habtemariam et al., 2016; Jost et al., 2016; Kom et al., 2020; Koyenikan & Anozie, 2017; Molua, 2011). This can include
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differences in needs relating to the nature of the information required, the timing when information is needed and the
format and medium through which information can best be communicated and accessed (Fafchamps, 2001; World
Bank, 2019). Access to tailored climate information influences the adaptation strategies that private sector actors under-
take to minimize harm to their activities and maximize opportunities (Carr & Onzere, 2018; Diouf et al., 2019;
Henriksson et al., 2021; Twyman et al., 2014). Yet gender biases mean climate information and extension services are
often not designed for, or effectively targeted at women (Archer, 2003; Henriksson et al., 2021). Where gender-sensitive
services are developed, they are often hampered by oversimplified framings of women as a homogenous group, and
only address some women's needs (Demetriades & Esplen, 2008; Henriksson et al., 2021; Twyman et al., 2014).

444 | Infrastructure, markets and technology

Infrastructure, markets, and technologies are key aspects of business enabling environments for adaptation. Deficient
infrastructure, including power, transportation, water, and telecommunications, is a key constraint to the development
and growth of SMEs in Africa (Carr et al., 2016). This can limit opportunities to access adaptation information and
cause major disruption to business activities at times of climate stress (AfDB, 2013; APPG, 2015; Gannon et al., 2018;
Nellemann et al., 2011; Page & Soderbom, 2015). Limited access to markets can prevent businesses from innovating
and developing—or accessing—new, more climate resilient products or services, or forming new adaptation partner-
ships (Nyasimi et al., 2017). Meanwhile, without access to adaptation technologies—such as climate-smart agricultural
inputs and equipment, water recycling technologies and flood defenses—adaptation options will always be limited.
These dimensions of enabling business environments are also often mutually dependent: Poor quality transportation
and communication infrastructure, for example, can limit opportunities to access markets for new products and services
and to access improved inputs and technologies (Gannon et al., 2021).

Wide-ranging gender gaps can again be identified across all of these dimensions of business enabling conditions.
More than half of urban women live in slums where they frequently lack access to clean water, sanitation, reliable elec-
tricity supply, durable housing, and sufficient living areas (AfDB, 2018). Alongside an inability to afford adequate pre-
mises for their business (UN Women, 2018), for many women this likely limits the time, space and resources available
for creative and productive practice. Meanwhile, gender—at times compounded by age and wealth—can shape entre-
preneurs’ ability to access markets (e.g., Jost et al., 2016; Porter, 2011; Stevenson & St-Onge, 2005). Alongside the earlier
discussed social norms restricting mobility, women are, for example, less able to manage the high transaction costs of
participating in larger markets which, in rural areas, are often long distances away (ibid).

Women also often have more restricted access to a range of technologies that can support adaptation. Women,
for example, have unequal access to and uptake of a variety of productive and climate smart inputs (Adegbite &
Machethe, 2020; Carr & Hartl, 2018; Huyer, 2016) while mobile phone ownership, and internet access, is also
higher among men, which can, for example, limit access to weather and climate information (Doss, 2014;
Fisher & Carr, 2015; Gumucio et al., 2020; Huyer et al., 2021; Peterman et al., 2010; World Bank, 2014). Core
drivers of differences in access to technologies identified in the sampled literature are addressed through the other
building blocks of enabling business environments. Women entrepreneurs have less time and fewer resources and
capital to invest in technologies, and male entrepreneurs have accordingly been found to show higher engage-
ment in adaptation strategies that are more capital and labor intensive (Coulibaly et al., 2017; UN Women, 2018;
Wesolowski et al., 2012; World Bank, 2019). A lack of power to make decisions about climate change within their
own business, as well as insecurity and absence of land tenure can also weaken women's ability (Jost et al., 2016;
Kakota et al., 2011; Molua, 2011) and incentive (Bernier et al., 2013; Fisher & Carr, 2015) to make long-term
investments.

Women's barriers to mobility and exclusion from some business networks and training can also reduce their expo-
sure to new technologies (Bezabih et al., 2016; Olsen et al., 2010; Smucker & Wangui, 2016; World Bank, 2014). Simi-
larly, enabling policies and programs, often reproduce assumptions that technology users are male (Aguilar et al., 2009;
Carr & Hartl, 2018; Jost et al., 2016) and fail to reflect the context, motivations and power structures in which actors
take adaptation decisions (e.g., (Carr & Thompson, 2014). The example in Atela et al. (2018) of mobile bee-hives that
are used to support mobility in response to climate trends and which are often too heavy for women to carry, highlights
the way in which even fairly simple inputs and technologies could be designed in ways that are more responsive to
women's needs.
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5 | DISCUSSION AND CONCLUSIONS

This article suggests women entrepreneurs in Africa experience a “triple differential vulnerability” to climate change,
wherein they (1) are often more sensitive to climate risk as a result of their concentration in certain sectors, activities
and types of enterprise (e.g., micro SMEs in agricultural production in remote regions); (2) face additional barriers to
adaptation across policy, institutional, regulatory and financial environments and in accessing supportive infrastruc-
ture, markets and technology, data, information, and training; and (3) are also on the frontline of managing climate risk
at household levels.

The impact chains in Figure 2 illustrate that as gendered dimensions of vulnerability, exposure and impacts inter-
act with climate change, they create pathways of compounding vulnerabilities, reinforced through complex interac-
tions and feedback loops. For example, where women struggle to participate in larger markets, they may have less
interaction with other value chain actors (Adegbite & Machethe, 2020). This can further limit their access to markets,
information and finance for adaptation (Triki & Faye, 2018). In parallel, gender norms mean climate stress—and
adaptation—can increase women's entrepreneurs’ workload (Jost et al., 2016), which may reduce the amount of time
available for women to invest in their businesses (Kakota et al., 2011). These factors may combine to reduce the
financial resources female entrepreneurs have available to invest in adaptation and thus make them more vulnerable
to future shocks (Adegbite & Machethe, 2020), which—when they occur—may further erode adaptive capacity.
Figure 2 therefore illustrates the potential for climate change to entrench and reinforce existing inequalities and to
further undermine the adaptive capacity of female entrepreneurs across Africa. From this, three clear lessons can be
gleaned.

First, interactions across vulnerabilities reinforce the need for an intersectional approach to adaptation policy, that
positions gender within the heterogeneity of gender identities and the multiple other dimensions of identity and social
difference that shape vulnerability. Only through creating space to examine the multiplicities of these interactions can
we understand the depths of gendered vulnerabilities and identify the particular challenges and unique adaptation
needs facing the most vulnerable female entrepreneurs. This suggests that, while policy—and indeed sometimes
literature—tend to homogenize women as a single category, a “one size fits all” approach will not work. Instead, if pol-
icy interventions are to inclusively target that population's needs, decision makers and development practitioners will
need to focus on identifying context-specific assemblages of vulnerabilities within target populations. Methodological
innovation to support and include intersectional approaches in vulnerability analysis and interventions will also be
required, since we currently have limited tools to address this challenge in research or policy domains or within vulner-
ability assessments and indices (see e.g., Acosta et al., 2021; Chaplin et al., 2019; Kaijser & Kronsell, 2014; Ravera
et al., 2016; Van Aelst & Holvoet, 2016).

Second, compounding vulnerabilities emphasize the need for an integrated approach to building gender-sensitive
enabling environments for private sector adaptation. This will require gender inequalities to be addressed across many
structural deficits within business environments (such as limited access to markets, finance and transport, and commu-
nication infrastructure) as well as in the development of conditions that support climate-specific adaptive capacity (such
as access to climate information services). Overcoming these barriers to adaptation will support the growth, develop-
ment, and resilience of female entrepreneurship more broadly.

Third, the interaction between gendered vulnerability, exposure to climatic hazards and increasing climate variabil-
ity in Africa determine not only the potential impacts on women entrepreneurs, but also the risks for society overall
from failing to account for the diverse and specific needs of women in business and adaptation environments. Current
adaptation and development trajectories risk gender differentiated vulnerabilities further undermining adaptive capac-
ity under hazard exposure, and risk climate change entrenching and increasing existing gender inequalities in entrepre-
neurship and beyond. They also risk limiting opportunities for women to contribute to equitable adaptation pathways
and threaten commitments to equitable development under the 2030 Agenda for Sustainable Development and the
African Union's Agenda 2063.

As we move forward and aim to reorient these trajectories, this review suggests some notable gaps in the literature on
gender, entrepreneurship, and adaptation. Of particular note, the evidence we found in the sample of literature included
within our review was concentrated in agricultural production and was sparse among businesses at other stages of agricul-
tural value chains and within other sectors. We believe this reflects trends across literature more broadly. Since these busi-
nesses also experience significant, but under-recognized indirect climate impacts (Gannon et al., 2018), expanding this
evidence base should be a priority for further research. Additionally, most of the studies that we identified, that focused
specifically on gender and firm-level adaptation, are qualitative case studies; the external validity of which is often difficult
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to assess. As a result, in many instances, the interlinkages captured in Figure 2 constitute tentative hypotheses, that sug-
gest how gendered vulnerabilities may interact and enmesh in wider settings, and which future research can investigate,
test, and elaborate. Notably, greater sex-disaggregation in SME survey data, which has previously been a limiting factor in
quantitative and econometric analysis (GBA, 2016), can support these endeavors.

We suggest future research should also more closely explore the links between adaptation in female-led enterprise
and within households since, although a gender lens highlights connections between business and household level
resilience, we found surprisingly little analysis of these interactions within the sample of literature that we reviewed. It
is additionally notable that during this review, we found very limited existing research focused on male-specific experi-
ence of vulnerability in firm-level adaptation, despite men also experiencing gender-specific climate impacts and vul-
nerabilities; for example, as a result of migrating, taking out loans, or the pressure of being majority income earners.
This review also reaffirms the need for greater integration of the private sector adaptation literature with other litera-
tures, such as those on private sector development and livelihoods. Indeed, we expect that extending this review to
these literatures could deepen insights under each of the four building blocks analyzed in this article.

Despite these gaps, some clear directions for enhancing the adaptive capacity of female entrepreneurs have emerged
from this review. Particularly, it is clear that policies, programs, products, and services need to be designed in the context
of the diverse and specific needs of a wider range of female entrepreneurs and their different activities, adaptation
responses, modes of production, and ways of doing business. Business finance opportunities especially need to be broad-
ened to more inclusively target women and their varied circumstances; for example, being made accessible to informal
enterprises, individual producers, women's collectives and producer cooperatives, as well as those with more restricted
access to formal land ownership. With increasing emphasis on mobilizing the private sector in adaptation action (what
Pauw and Pegels (2013, p. 258) call “the private sector for adaptation”), companies too need to be supported to develop
equitable business linkages and partnerships with a wider range of other businesses, including with those that do not have
the formal land entitlements that larger companies, seeking legislative protection, and resource security, often require.

The failure to account for the diverse and specific characteristics and needs of women in business and adaptation
environments to date has arisen, in part, as a result of the voices, aspirations, and capabilities of female entrepreneurs
not yet being clearly articulated in public policy, legislative, and investment domains and women not having the power
to shape development and adaptation provision according to their own specific needs and realities. Moving forward,
women need to be at the heart of adaptation and entrepreneurship planning. This will require critical examination of
the forums that represent women. Informal institutions such as women's groups and producer cooperatives, particu-
larly, are increasingly positioned as important platforms for building capacities in climate adaptation and they are used
by government and nongovernmental institutions to provide services such as agricultural extension and training ser-
vices. However, these groups risk reproducing local power dynamics and their effective mobilization will require learn-
ing from literatures which have highlighted the challenges of ensuring equitable participation in local institutional
arrangements and the potential for localized adaptation and development planning responses to reproduce existing pol-
itics of exclusion, subordination and vulnerability (e.g., Eriksen et al., 2015; Eriksen et al., 2021; Sovacool et al., 2015;
Tanner & Allouche, 2011). In a policy and research landscape, where female entrepreneurship is often cast as a tool
through which to not only empower women, but also to address broader resilience agendas, such actions will be funda-
mental to making adaptation work for women, and not just making women work for adaptation.
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ENDNOTES

! These broad categories demonstrate notable overlap with dimensions of adaptive capacity identified by the IPCC and
in the GIZ Risk Assessment Framework. They also crosscut the three main drivers of vulnerability identified by Adger
(2006): Resource availability, resource distribution, and regulatory institutions.

2 Adapt* AND Wom?n OR gender* OR female AND Climate change AND Entrepreneur* OR business OR enterprise.

* Although it is notable that there has been increasing political participation among African women and 15 countries in

Africa demonstrate female representation in national parliaments that surpasses the global average (UN
Women, 2018).
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