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Abstract

Climate change is increasing challenges in the agricultural sector for smallholder farm-
ers. A key element in successful formulation of adaptation strategies is the analysis of vul-
nerability to climate change. This study examines smallholder farmers’ contextual vulner-
ability to climate change through their perceived vulnerability and focuses on gendered
narratives and power structures in the Taita Hills, Kenya. The key methods are semi-struc-
tured interviews (N=28) and a critical discourse analysis. The collected data consists of
two-headed household interviews, single-headed household interviews, and key inform-
ant interviews with different stakeholders from the agriculture sector. Results indicate that
contextual vulnerability can form a baseline for understanding individuals’ possibilities to
adapt to changing environmental and climatic conditions. Outcome vulnerability analysis,
that treats vulnerability as an endpoint output following mitigation actions, offers highly
relevant information, but it is not alone enough for understanding the challenges and pos-
sibilities of climate change adaptation. Women and men farmers’ coping and adaptation
response strategies did not differ notably, which supports the criticism of the gendered
nature of vulnerability discourse. Differences in strategies appeared to be more linked in
intersectional aspects between farmers in single-headed and two-headed households. Fur-
thermore, the vulnerable women narrative did not reflect women farmers’ agency and
centrality in the agriculture sector. The discourse of climate change adaptation should be
corrected towards addressing structural challenges that can place people in a vulnerable
position within diverse contextual conditions and intersecting attributes.
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1 Introduction

Africa faces profound vulnerability to climate variability and change. By 2030, as many
as 118 million people in Africa, grappling with extreme poverty, are expected to be
exposed to the harsh realities of droughts, floods, and extreme heat (Shepherd et al.
2013; World Meteorological Organization 2021). This underlines the critical necessity
for vulnerability assessments to inform effective intervention measures.

1.1 The significance of vulnerability assessment

Vulnerability assessments are pivotal in measuring the current real-world challenges
experienced by individuals, particularly in sectors like agriculture, which constitutes the
primary source of livelihood for smallholder farmers in East Africa. These individu-
als are confronting climate and environmental changes driven by anthropogenic drivers
like land conversion. Assessing vulnerability to climate change serves to guide policy
formulation with the goal of reducing exposure and sensitivity to associated risks (Fiis-
sel and Klein 2006). Furthermore, it aids in understanding the root causes of vulner-
ability, pinpointing the most marginalized groups, and enhancing coping and adaptation
strategies.

1.2 Outcome and contextual vulnerability

Vulnerability and climate change are concepts that are deeply embedded in political
agendas, concealed power structures, and discursive violence that often frame pos-
sible beneficiaries as model adaptation subjects (Mikulewicz 2020). O’Brien et al.
(2007) distinguish between two interpretations of vulnerability within different climate
change discourses: outcome vulnerability and contextual vulnerability. Outcome vulner-
ability, associated with a scientific framing, adopts a linear approach that concentrates
on impacts and responses. It treats vulnerability as the endpoint output following all
actions aimed at mitigating the impact.

In contrast, contextual vulnerability, linked to a human-security framing, consid-
ers a spectrum of socio-economic, ecological, technological, and institutional factors
and processes contributing to individuals’ or societies’ incapacity to cope with external
pressures and changes, such as climate change (Hopkins 2015). Despite its importance,
the concept of contextual vulnerability has been relatively overlooked in mainstream
climate science and policy discourse. Correcting this imbalance could foster a more
comprehensive understanding of the unequal impacts of climate change on individuals
and societies (O’Brien et al. 2007).

Putting a stronger emphasis on contextual vulnerability may facilitate the generation
of new knowledge on non-climatic factors and processes that influence the degree of
perceived vulnerability to climate change. Furthermore, this approach can enrich more
socially oriented policies (Okpara et al. 2016) and support transformational adaptation
(Eriksen et al. 2015).
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1.3 Narrow framing of vulnerability

In the climate change and vulnerability discourse, the predominant focus has often been
on environmental threats and material impacts. This has led to a prevailing technocratic
approach that tends to oversimplify social aspects (Fosado Centeno 2020; Kehler and
Birchall 2021) while largely overlooking the intricacies of social structures in inequality.

Following this, vulnerability assessments associated with climate change predominantly
adopt the concept of outcome vulnerability (O’Brien et al. 2007). Such assessments pri-
marily address environmental hazards and adaptive capacity, neglecting the broader struc-
tural and historical inequalities that can impede the ability to cope with and adapt to chang-
ing conditions.

1.4 Gender perspective on vulnerability

Within the discourse of vulnerability, gender discussions often center on the portrayal of
women only as vulnerable, typically linked to maternal roles (Fosado Centeno 2020). This
narrative, however, leaves other perspectives and experiences for a lesser attention. Women
farmers, due to their disadvantaged position (Denton 2002; Glazebrook et al. 2020), are
often portrayed in stereotypical ways, either as victims or virtuous fighters against climate
(Fosado Centeno 2020; Arora-Jonsson 2011), rather than as active participants in agricul-
ture. Furthermore, the discourse overlooks intersectionality that considers the intragroup
differences and multiple axes of identity that impacts the farmers relationship to power
(Osborne 2015).

This study analyses the narrative of vulnerable women in the context of climate change
vulnerability discourse and contrasts them with the perceived vulnerability of smallholder
farmers. Our analysis contributes to feminist political ecology by critically examining the
gender-environment nexus within vulnerability assessments. Furthermore, it aims to ana-
lyse the perceived vulnerability between two-headed households and single-headed house-
holds consisting of for example unmarried, widowed, and divorced participants, thus aim-
ing to offer an insight point beyond mere gender binary. It also broadens the evidence base
by shedding light on the disparities between lived experiences and the narratives that often
underpin vulnerability assessments and adaptation interventions.

1.5 Study scope and objectives

In practice, the results of this study will support better framing of climate change vulner-
ability assessments. We conducted a gender analysis of smallholder farmers’ contextual
vulnerability to investigate the roles of social and human capital, social networks, and
agency in explaining individual farmers’ preferred coping and adaptation strategies in
response to climate change in the Taita Hills of Taita Taveta County in southeast Kenya.
Our study aims to expose biases in the existing narratives and scrutinizes the constructed
discourses of the chosen conceptual framing at various scales. To this end, we pose the
following research questions on framing contextual vulnerability, and bridging local and
global discourses:

(1) How does the framing of contextual vulnerability explain perceived vulnerability when

analyzing the gendered strategies and opportunities for farmers to adapt to climate
change in the Taita Hills, Kenya?
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(2) Why do possible disconnections emerge between local and global discourses on con-
textual vulnerability, and how can the findings be harnessed in future assessments?

2 Conceptual frameworks
2.1 Gender and climate change discourse

Scholars emphasize that due to the gendered nature of resource use, access, control, and
knowledge, environmental and agricultural changes affect the livelihoods of women and
men differently (Dankelman 2010; Fontana 2010; Kakota et al. 2011; MacGregor 2010;
Sultana 2013). Even as agro-ecological conditions degrade under the influence of climate
change, tasks such as fetching fresh water and firewood, as well as the primary responsibil-
ity for farming, continue to predominantly fall on women (Dankelman 2010; Fontana 2010;
Jost et al. 2016; Sultana 2013). However, the dominant focus of climate change research
has revolved around the material impacts on agriculture, particularly in the context of miti-
gation and adaptation practices and technologies.

The discourse surrounding gender and climate change often relies on gender-disag-
gregated categories of 'men’ and 'women,” with the in-written assumption of vulnerable
women and less vulnerable men (Macgregor 2010; Thompson-Hall et al. 2016). Describ-
ing women solely as victims or virtuous actors in the face of climate change can lead to
over-reliance on women’s unpaid labor in mitigation and adaptation interventions. This
’'women-only’ narrative creates a problematic image of women as both victims and solu-
tions, inadvertently increasing their workload without due recognition (Nelson et al. 2002;
Dankelman 2010; Sultana 2013; Jost et al. 2016).

This biased discourse significantly influences how vulnerability is framed and assessed.
When considering gender within the vulnerability framework, two key approaches emerge:
linear or structuring relation, which tends to promote interventions that aim at equalizing
the impacts of climate change on both men and women, and another viewing gender as a
process, which enables a deeper examination of the underlying dynamics between gender,
the environment, and other social aspects (Nightingale 2006).

Besides viewing gender as a process, a key component in addressing the binary perspec-
tive in climate change adaptation and vulnerability is intersectionality. Intersectionality
acknowledges that a farmer whether woman or man, may belong to multiple disadvantaged
groups or identities that complicate their experiences and add compounding effects to vul-
nerability (Crenshaw 1991, Osborne 2015).

2.2 Conceptual frameworks for climate vulnerability assessment

Climate vulnerability assessments typically involve evaluating exposure, sensitivity, and
adaptive capacity (Fiissel and Klein 2006; Joakim et al. 2015; Adger 2006; Gallopin 2006;
Miller et al. 2010; Engle 2011; Goodrich et al. 2019; Fellmann 2012). This straightfor-
ward approach of conceptualising the key components often proves challenging in practi-
cal implementation and when conducting vulnerability assessments (Ionescu et al. 2009).
Furthermore, the utilization of the outcome vulnerability framing in various scientific dis-
courses can lead to significant variations in the content and methodological approaches of
vulnerability assessments (Bisaro et al. 2010). To address some of the inherent ambiguities
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in the vulnerability framework, we focus on components that construct individuals’ adap-
tive capacity.

2.3 The contextual vulnerability framework

Utilising the contextual vulnerability framework allows us to concentrate on two critical
contexts that influence individuals’ ability to respond and adapt to climate change. The
first context of ecology encompasses elements of vulnerability assessments often explored
through exposure and sensitivity analyses (see Fig. 1). Exposure and sensitivity are pivotal
factors determining society’s resilience to change and its ability to return to its original
state through various coping strategies (Gallopin 2006; Parry et al. 2007).

The second context involves social elements of adaptive capacity, including human cap-
ital, social capital, social networks, and agency. These elements strengthen existing coping
and adaptation strategies. By framing vulnerability predominantly within a social context,
we argue that even when exposure and sensitivity levels appear similar, adaptive capacity
elements will dictate whether an individual can embrace more durable adaptation strategies
alongside short-term coping measures (see Fig. 1).

2.4 Key components of adaptive capacity

In vulnerability assessments, adaptive capacity depicts individuals’ ability to respond to
changing climatic conditions, which impact agricultural practices (Van Aelst and Holvoet
2018). Coping strategies aim to address immediate challenges, while adaptation measures
take a more proactive stance by seeking to mitigate potential negative effects.

To assess adaptive capacity, the analysis is typically broken down into several elements,
including social capital, social networks, human capital, and agency (Mohan and Mohan
2002; Wagenaar 2014; Adger 2003; MacGillivray 2018). Adaptive capacity is a composite
of human, social, natural, physical, and financial capital (Nelson et al. 2007; Carney 1998).

Climate change and climate variability

Exposure ’ «— Sensitivity coping
Strategies

| level of
Context | vulnerability

social capital |social networks
— |Adaptive capacity
agency

human capital

adaptation

context 2 J J

Fig. 1 Conceptualising contextual vulnerability. Context 1 exemplifies two connected elements, the bio-
physical (exposure) and sensitivity (resource dependence), which define possibilities to adapt shorter-term
coping strategies. Context 2 covers aspects of adaptive capacity, which can enable longer-term adaptation.
Climate change and variability, exposure, sensitivity and adaptive capacity conflated together form the level
of vulnerability to climate change
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This study primarily explores adaptive capacity through the lenses of social and human
capital.

2.4.1 Social capital and networks

Social capital reflects a society’s characteristics and abilities. It consists of networks
built on trust, reciprocity, and other social norms (Mohan and Mohan 2002; Adger 2003;
MacGillivray 2018). However, its benefits are constrained by wealth and resources, often
leading to connections within the same economic group (MacGillivray 2018). Most stud-
ies on social capital make a distinction between bridging/bonding social networks (Patulny
and Svendsen 2007). Bridging networks are outward looking and consisting of heterog-
enous social groups, while bonding networks are inward looking with a tendency to rein-
force exclusive identities and homogenous groups (ibid., citing Putnam 2000).

2.4.2 Human capital

Human capital refers to an individual’s characteristics, including skills and competencies
(Mohan and Mohan 2002). This study reflects societal aspects through farmers’ social net-
works, varying from neighboring farmers to government-organized meetings. Social capi-
tal encompasses common beliefs, past experiences, and norms, all of which play a pivotal
role in an individual’s decision-making process regarding adaptation and coping strategies
(Whitfield 2015; MacGillivray 2018). Knowledge and the ability to implement actions
based on human capital refer to an individual’s characteristics, but access to information
can alter according to an individual’s position in society and their assets (Whitfield 2015;
Hohenthal et al. 2018).

2.4.3 Agency

Human capital and agency are closely interlinked since actors utilize their human capital
(i.e. individual characteristics) to exercise their agency. The exercise of agency is shaped
by an individual’s attributes and societal structures, and it is closely related to the concept
of empowerment (Wagenaar 2014; Ibrahim and Alkire 2007).

2.4.4 Gender and agency in adaptive capacity

Intra-household decision-making reflects social norms, which can create gender-specific
opportunities to pursue new adaptation approaches (S. Nelson and Huyer 2016). It’s com-
monly argued in vulnerability assessments that women are often excluded from decision-
making processes, while gender sensitivity tends to be formed by limited gender-disaggre-
gated data, overlooking the nuances of how gender influences power dynamics (Ulrichs
et al. 2015; Eriksen et al. 2021; Remling and Persson 2014).

Decision-making and intra-household bargaining reflect an individual’s ability to par-
ticipate in society and pursue their goals (Ibrahim and Alkire 2007). Challenges in adapta-
tion may, in some cases, stem from the disconnect between decision-making and related
institutional factors (Bisaro et al. 2010). As social norms and institutional factors vary in
scale and by geographical location, we study the contextual vulnerability through a case
study of the Taita Hills, Kenya.
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3 Study context: Taita Taveta County
3.1 Geographic and climatic features

The Taita Hills, situated in the northernmost region of the Eastern Arc Mountain range,
constitute a distinct topographical area within Taita Taveta County in southeast Kenya
(Fig. 2). Taita Taveta County’s topography ranges from 600 to 2200 m above sea level, and
the region experiences a bimodal rainfall pattern, with the long rainy season occurring in
March/May-June and the shorter rainy season in October—December.

3.2 Demographics and economic activities

As of 2019, Taita Taveta County had a population of 340,671 (Kenya National Bureau
of Statistics 2019a). The most prominent ethnic groups in the region are the Wataita and
Wataveta (Bravman 1998). Rain-fed agriculture serves as the primary economic activity in
the county, employing nearly 70 percent of the population (Boitt et al. 2015; County Gov-
ernment of Taita Taveta 2018).

3.3 Gender dynamics in agriculture

Traditionally, Taita women were not granted land ownership or inheritance rights, contrib-
uting to the establishment of a patriarchal society that reinforced male dominance (Mkangi
1983). While the Kenyan constitution guarantees the rights of both men and women to own
land, land inheritance practices in the region still favor men (Kenya LO 2013; Schiirmann
et al. 2020).

Major land cover types
—— Major roads
Intens ive agriculture

Rsngeland

I Focests

Waterbodies

Fig.2 Locating Kenya, Taita Taveta County and the Taita Hills. When reading from left to right, the grey
area indicates the location of the following smaller-scale area. Sources: Africover Multipurpose Land
Cover Databases for Kenya (FAO 2000) and Base Map for Africa (Map Library, 2019)
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Regardless of the land ownership situation, women in Taita Taveta County have his-
torically played more labor-intensive roles in agriculture and household chores, with
a lower socio-cultural status (Mkangi 1983). The division of labor within the Taita
community has been culturally defined, with men responsible for clearing the land and
women handling cultivation and harvesting (Vogt and Wiesenhuetter 2001).

Recent trends, including men out-migration due to employment opportunities, have
led to a higher percentage of women-headed households in Taita Taveta County (Smith
2008). Despite this shift, men are still commonly recognized as the heads of households
and the primary earners from farming, even when women are de facto responsible for
farming activities (ibid.).

3.4 Case study locations

The case study was conducted in four locations within Taita Taveta County, Kenya:
Wundanyi, Mgange, Ngerenyi, and Werugha (see Fig. 3). Wundanyi, situated at 1400 m
above sea level (m.a.s.l.), represents a more urban environment with a population of
14,509. In contrast, Mgange (1800 m.a.s.l., 9028 inhabitants), Ngerenyi (1600 m.a.s.1.,
3836 inhabitants), and Werugha (1800 m.a.s.l., 8913 inhabitants) are located in rural
areas of the Taita Hills (Kenya National Bureau of Statistics 2019b).

-

Taita Taveta | ) P\ : % 7 i
Gy e ¢ \ o i Case study locations
§| == Tertiary roads

| —— Minor roads

o

IS ]

Werugha S B ‘ A Highest peak

W\

D

Fig.3 Case study locations of Wundanyi, Werugha, Mgange and Ngerenyi. Sources: Sentinel 2 median
composite for 2019 processed using Google Earth Engine, ALOS Global Digital Surface Model ‘ALOS
World 3D—30 m’” (Japan Aerospace Exploration Agency 2015) and map data © OpenStreetMap contribu-
tors (2019)
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3.4.1 Agro-ecological zones

These locations share fairly similar agro-ecological zones, including the semi-humid
maize and marginal cotton zone, as well as the humid wheat/maize — pyrethrum zone
(Jaetzold et al. 2012). Agriculture predominantly consists of small-scale terraced farm-
ing due to the region’s varied topography. Notably, Mgange is partially situated in the
rain shadow side of the Taita Hills, receiving less rainfall compared to the other three
locations (Pellikka et al. 2013).

Smallholder farmers in the area cultivate staple crops such as maize (Zea mays),
common beans (Phaseolus vulgaris L.), kale/cabbage (Brassica spp.), macadamia (Mac-
adamia tetraphylla), bananas (Musa spp.), cassava (Manihot esculenta), potatoes (Sola-
num tuberosum) and avocados (Persea americana).

3.4.2 Climate challenges and agricultural development

Climate change and variability have adversely impacted food production in the Taita
Hills due to erratic rainfall patterns and extreme climatic events like droughts and floods
(Boitt et al. 2015). Increasing temperatures have also exacerbated crop pest infestations
and led to the arrival of new harmful insect species, causing crop losses and decreased
agricultural productivity (Mwalusepo et al. 2015).

In addition to climatic challenges, factors like population growth, expansion of
agricultural lands, and increasing demand for climate-resilient farming practices are
contributing to the complex agricultural landscape in the region (Maeda et al. 2010).
Without effective responses, this could lead to growing food insecurity and significant
socio-economic challenges (Boitt et al. 2015).

3.4.3 Support and interventions

Smallholder farmers in the Taita Hills receive agricultural extension services, guidance,
and training from the Ministry of Agriculture, as well as from private providers such as
agrochemical companies (Autio et al. 2021). Agricultural higher education is locally
available at Taita Taveta University. Moreover, both government agencies, parastatals,
and various Kenyan and international NGOs have implemented climate change adapta-
tion interventions in the county. These interventions include climate-smart agricultural
training programs, beekeeping initiatives, and the creation of farm ponds, all aimed at
sensitizing farmers to adaptive strategies.

4 Methods

We employed a post-structuralist approach to assess smallholder farmers’ vulnerability
to climate change. This approach focuses on discursive structures and content-related
knowledge, challenging dominant narratives and social constructions, including gender
roles and norms, within the vulnerability discourse (Abrahams and Carr 2017). Through
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concentration on the individuals’ experiences and perceptions of the world, this study
contributes to the discourse on climate change vulnerability.

4.1 Data collection

Primary data were gathered through 28 semi-structured household interviews, including
17 women and 11 men, as well as seven key informant interviews, comprising four women
and three men. These interviews took place in the Taita Hills, Kenya, in February 2018.
The household interviews involved 12 two-headed households (THHs), in which both men
and women farmers were interviewed (23 in total), and five interviews with women from
single-headed households (SHHs), which were analyzed separately due to their distinct
socio-economic conditions.

4.2 Participant demographics

In THHs, women respondents’ ages ranged from 20 to 68 years, while men respondents’
ages ranged from 30 to 80 years. In SHHs, women respondents were between 31 and
80 years old. All respondents in THHs had completed primary school education, with most
men and half of the women having completed secondary education. In SHHs, women’s
education levels were generally lower.

In addition to earning income from agriculture, a few men were also employed off-farm
or received pensions, typically working as casual laborers or in construction and masonry.
Land sizes among the respondents varied between 0.2 and 4 hectares (ha), with an average
size of 1 ha. It is essential to note that land size did not necessarily reflect individual land
ownership, as many households reported sharing land with parents or siblings.

The heads of the household, along with their spouses, were considered the decision-
makers for agricultural practices. Additionally, farming had to be the primary source of
employment for at least one of the spouses. The key informant interviews included experts
in the agriculture sector, such as those working for the county, non-governmental organiza-
tions (NGOs), or involved in agriculture-related research.

4.3 Interview structure

Semi-structured interview questions covered topics related to gender roles in agriculture,
self-assessment of vulnerability, and evaluation of adaptive capacity. These questions were
based on theoretical conceptualizations and similar research (Alkire et al. 2013; Bikketi
et al. 2016; Singh et al. 2016; Anderson et al. 2017; Ngigi et al. 2017; Wangui and Smucker
2018), and the Climate Risk Profile of Taita Taveta report (MoALF 2016). The interview
structure was tested and refined by local research assistants and interpreters familiar with
farming conditions in Taita Taveta County.

4.4 Sampling and interview procedure
4.4.1 Household interviews

Household interviews were conducted in two rounds: first with women, facilitated by a
woman interpreter, and then with men, facilitated by a man interpreter. This approach
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allowed for the inclusion of both women’s and men’s perspectives on vulnerability to cli-
mate change and gendered roles in agriculture. Households were selected from similar
agro-ecological zones, using semi-random sampling within 500 m of the main tarmac and
gravel roads.

4.4.2 Key informant interviews

For key informant interviews, we selected participants from each of the four villages (Wun-
danyi, Mgange, Ngerenyi, and Werugha) based on the relevance of their backgrounds.
A total of seven key informant interviews were conducted, involving three men and four
women. The key informants included four county agriculture extension officers, two agri-
culture-related researchers, and one NGO representative. Key informant interviews pro-
vided supplementary data to deepen our understanding of farmers’ contextual vulnerability.

4.5 Data analysis

The interview data underwent a coding process using theory-based etic codes to establish
categories and subcategories (see Fig. 4). Subsequently, we engaged in cyclical coding,
leading to the creation of descriptive codes and meta-codes, which formed the foundation
for a comparative and relational gender analysis. The codes were further organized into
clusters and analyzed using queries (see e.g. Saldana 2011). This analysis allowed us to
identify patterns and frequencies within responses and explore interconnections among the
data.

5 Results
5.1 Social capital and social networks

Our findings indicate that social capital among smallholder farmers in the Taita Hills
encompasses information sharing, reciprocity, exchange, and trust (see Table 1). Reciproc-
ity and exchange emphasize the importance of collective problem-solving and mutual sup-
port within various social groups, including family, friends, neighbors, informal farmers’
collectives, and registered cooperatives. Both women and men in the community recognize
the value of social groups, although some individuals face barriers to participation, such as
registration fees and issues related to fund mismanagement.

5.1.1 Gendered perspectives on social capital and social networks

Among women, participation in social groups was primarily motivated by access to loans,
followed by access to information (Table 2). These groups provided opportunities to
enhance income levels, participate in training, and foster mutual support. Women inter-
viewed predominantly engaged in bonding networks, often preferring women-only groups
(homogenous) or groups with familiar individuals such as friends and neighbors. For men,
the most significant driver for joining social groups was access to markets, followed by
access to information and loans. Men’s social networks were more diverse, typically bridg-
ing (heterogeneous) networks. The reasons for not participating in social groups showed
slight variations between women and men (Table 2).
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[ Contextual Vulnerability ]

[Social networks] [ Social capital ] [ Human capital ] [ Agency ]

[ ] I [ [

Bonding | [ Bridging ] [ Adaptive capacity ] f Decision-making ] [ Confidence
Spouse: wife/husband Social croups ability to act individual teaching others /
Family Co-operatives long-term changes consult sharing information
Friends Organisations trying something new own skills
Neighbours

Importance of social Importance of income Authority
networks

| | L

[ Sharing information and / or resources ]

T Importance of Individuals’
. . information characteristic
[ Reciprocity and trust ] SEEHIBHES
Social groups Coping strategies Conﬁgglrllce alz(;tln E‘on'ﬁ'dencg]‘abouti 18
(C=20, Q=128) (C=8. Q=165) own skills (Q=31) speaking in public (Q=18)
| I
N
Decision making Sharing information
(C=14, Q=77) (C=10, Q=53)
J
Organisation (Q=13) Difficultics (Q=32) Consult cach other (Q=17) Neighbours (Q=16)
Neighbours” group (Q=9) Passive coping (Q=30) Alone (Q=16) Friends (Q=15)
Starting own group (Q=6) Trying something new (Q=30) Difficulties in DM (Q=14) Family (Q=10)
Seclf-help group (Q=5) Traditional knowledge (Q=14) Consult family (Q=7)
Strengthening the income level (Q=22) Information (Q=12) Consult neighbours (Q=7)
Does not participate (Q=20) With husband (Q=7)
No diflicultics (Q=6)
With wife (Q=3)
Husband decides (Q=3)

Fig.4 Representation of different layers of the coding process (C=code, Q =quotation)

It is worth noting that young women who did not engage in social groups tended to
downplay their involvement in farming when questioned directly. Age appeared to be a
significant factor influencing women’s confidence in their own skills and knowledge. In
contrast, both young and older men demonstrate confidence in their farming roles.

5.1.2 Perspectives from single-headed households (SHHs)

In the case of SHHSs, only one respondent reported participation in a social group, specifi-
cally a women’s self-help group established for access to loans and financial stability. How-
ever, she noted that the group’s potential success was hindered by members’ inability to
make membership payments. All SHH respondents acknowledged the usefulness of social
groups and expressed interest in participating, but they faced obstacles due to unaffordable
registration fees (Table 3). For SHHs, bonding networks dominated due to their homog-
enous nature, with social capital and social networks taking a secondary role compared to
human capital.
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Table 3 Illustrative farmer quotes of the negative experiences related to social groups (SHHs)

‘Woman farmer (f26): ‘In order to participate, you need to have some money. You cannot be in the group
with empty buckets. In the group, there are always contributions that you have to pay. But according to
me, [ have nothing’

Woman farmer (f25): ‘I cannot afford the registration fees, and also there are some groups that usually just
take your money. You are saving money in the group, and they take it and won’t give it back to you’

‘Woman farmer (f28): ‘I am in the women’s self-help group, but it is not very successful because people
who have been given loans are not repaying them back so it is hard for each member to continue in the
group’

5.1.3 Implications for contextual vulnerability

The limited accessibility of social groups among SHHs highlights the intersectionality of
contextual vulnerability and constraints within the powers structures and governance of
social institutions, which has potential implications for interventions aimed at enhancing
climate resilience through social groups.

5.2 Human capital and agency

Our examination of human capital and agency indicate gender-based disparities. While our
overall assessment points to seemingly high levels of human capital and agency, a closer
look at intra-household differences highlights some conflicting aspects.

5.2.1 Elements of perceived human capital and agency

Most women in THHs demonstrated strong human capital and agency and reported ele-
ments illustrating these qualities. However, five women either lacked access to information
or were not actively involved in decision-making processes, and some perceived a deficit
in agricultural knowledge (Table 4). In contrast, all men in THHs reported elements falling
within the category of strong human capital.

Table 4 Elements of stronger and weaker human capital and agency based on theory and interviews

Elements illustrating strong human capital and Elements hampering strong human capital and

agency agency

individual’s authority: a role model for others individual’s authority: little or none

confidence in own skills: teaching others and think-  confidence in own skills: does not share information
ing that people took their advice or believe that people follow advice

knowledge: information or traditional knowledge knowledge: does not know much about agriculture,

new in agriculture
ability to act: in case of challenges or for the purpose ability to act: passive, follows other people’s advice
of achieving a goal
participation in decision making: resources, income  participation in decision making: partner decides
and agricultural practices or cannot decide without hearing their opinion,
passive
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5.2.2 Human capital and agency in single-headed households (SHHs)

For SHHs, human capital revolved around individuals’ perceived skills and knowledge
about agriculture, empowering them to take action despite the challenges they faced and
their disadvantaged position. All SHH farmers emphasised their reliance on traditional
agricultural knowledge and their ability to recognize climate-related changes, such as
shifting rainfall patterns and prolonged drought periods. Two respondents reported good
access to information, primarily due to regular meetings organized by extension offic-
ers who frequently visited their farms. However, the remaining respondents reported
limited to no access to information, either due to the scarcity of relevant information
during extension officers’ meetings or their inability to join social groups. Geographical
distance also played a role in determining access to training opportunities. When faced
with difficult decisions, individuals nevertheless sought advice from extension officers
or neighbors.

In terms of agency, the significance of labor and its value was a prevailing theme
among the respondents in SHHs. These women bore the primary responsibility for
maintaining food production and ensuring food security for their households. This
observation aligns with the prevalent stereotype of the virtuous woman often found in
the literature (Fosado Centeno 2020).

5.3 Intra-household-level differences

The experiences of decision-making and agricultural responsibilities within households
revealed intriguing disparities between spouses.

5.3.1 Decision-making dynamics

In households where women reported making decisions independently, both men and
women demonstrated elements of high human capital. All men consistently reported
enjoying robust access to information and resources, while half of the women reported
good access, with the remaining two facing challenges in implementing their ideas.
Men, who were typically responsible for cattle, implied that their substantial access to
information empowered them to make informed decisions regarding farming practices.
Surprisingly, none of the men reported seeking their wives’ support when encounter-
ing challenges. Conversely, most women reported seeking their husband’s assistance or
opinion when faced with unexpected difficulties.

5.3.2 Division of labor

The division of labor within these households appeared to be influenced by traditional
gender norms prevalent among the Taita community, emphasizing the man as the pro-
vider and the woman as the caregiver (Harris 1962). Men often described women’s roles
as more limited, emphasizing their contributions to land preparation and occasional
planting, but primarily focusing on household work (Table 5). This perspective was nar-
rower compared to their own roles. Strikingly, none of the men mentioned their wives’
responsibilities for cattle, even though half of the women respondents reported caring
for the cattle as part of their agricultural duties.
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Table 5 Perceived household duties for women and men by the interview respondents

Common duties for women farmers Common duties for men farmers

farm work: planting, weeding watering, digging, car- farm work: digging, planting, atering the plants and
rying manure, other heavy and light work planting

household work: preparing children for school, mak-  labour work outside the farm: masonry, carpentry
ing food, and other household work and other casual labour

looking after the cattle: feeding, milking, and giving  looking after the cattle: feeding, milkin, and giving
water to drink water to drink

supervising hired labourers

In contrast, women described men’s roles as primarily involving casual labor or cat-
tle care. Some women characterized their husband’s workday as assisting in farm activi-
ties. Men often started their day by tending to the cattle in the morning, engaging in
casual labor, and occasionally participating in farming activities if time allowed. How-
ever, regardless of their varied primary roles, men consistently played a dominant role
in the decision-making processes related to agriculture.

The apparent dissonance between these responses may be attributed to the enduring
influence of traditional gender norms within the Taita community, and some respondents
might have found it challenging to express norm deviance. Nevertheless, these findings
underscore the critical role of women as key stakeholders in agricultural practices, sig-
nificantly shaping vulnerability and climate-related responses in the local context. Further-
more, the findings highlight the complexity of gender roles in agriculture and suggest that
these roles can be flexible and context-dependent. For example, Autio et al. (2021) indicate
that gender roles in agricultural tasks in TTC can shift depending on whether the produce
is intended for consumption or sale, with subsistence products being primarily associated
with women and commercialized products with men.

5.4 Farmers'response strategies against environmental and climate-related
changes

Both women and men in the study demonstrated a range of positive adaptation strategies in
response to environmental and climate-related changes.

5.4.1 Positive adaptation

Women’s Strategies: Women primarily engaged in adaptive actions such as discussing
problems within their families and communities. They explored novel approaches, such as
enhancing farming practices with new resources and inputs and experimenting with differ-
ent seed varieties.

Men’s Strategies: Men participated in training programs and experimented with new
ideas, which included changing seed varieties, diversifying crops, and planting trees. A
common theme among both genders was the adoption of drought-resistant crops as a cen-
tral element of positive adaptation. Notably, women rarely mentioned seeking new agricul-
tural knowledge as a means of responding to changes.
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Gender Differences: While women’s adaptation actions were centered around applying
pesticides, using additional water sources, and utilizing traditional knowledge for pest con-
trol, men extended their strategies to include the use of farmyard manure or fertilizer to
enhance soil fertility. It’s important to note that the strategies mentioned above primarily
revolved around resource-intensive approaches and, in some cases, might be maladaptive
in the long term.

5.4.2 Passive coping strategies

Respondents, especially men, occasionally employed passive coping strategies in the face
of climate change. A common approach among both women and men was to wait for the
situation to change. Men, in particular, expressed a preference for leaving their problems
to divine intervention, often attributing their inability to cope to resource constraints. Pas-
sive coping mechanisms were typically utilized when individuals deemed the situation too
challenging.

Gender disparities seemed prevalent in coping strategies, with women showing greater
reluctance to respond passively compared to men. The women’s responses did not exhibit
maladaptive tendencies, while one male respondent acknowledged that, at times, he had to
sell his cattle to repay loans.

5.4.3 Coping strategies in SHHs

In the case of SHHSs, the choice of coping strategies was mainly influenced by traditional
knowledge or advice received from extension officers. However, even those without access
to extension officer training demonstrated a capacity for progressive adaptation, for exam-
ple by implementing more permanent changes in crop protection measures. Despite the
presence of effective coping and adaptation strategies, all respondents reported employing
passive coping mechanisms as well.

5.5 Contextual vulnerability and farmers’ response strategies
5.5.1 Factors affecting positive adaptation strategies in THHs

In THHs, the six women who reported positive adaptation strategies shared common char-
acteristics. These women exhibited elements indicative of high human capital and were
active participants in social groups. They fell within the age range of 40 to 56 years, sig-
nifying likely extensive experience in agricultural practices. An interesting commonality
among these women was their slightly larger landholdings, averaging around 2 hectares,
and the household having possession of land titles. Furthermore, most of their spouses
were engaged in off-farm employment, indicating improved financial stability for the entire
household. While they demonstrated a range of coping strategies, their focus remained on
shorter-term solutions. At the intra-household level, it was observed that women’s partners
also implemented positive adaptation strategies.

In the case of THH men, the three with both high human capital and strong social net-
works demonstrated positive adaptation strategies. Likewise, the men who did not partic-
ipate in any social groups but had high human capital also reported positive adaptation
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strategies. However, some men who exhibited both high human capital and participation in
social groups primarily relied on shorter-term coping strategies.

5.5.2 Emphasis on traditional knowledge in SHHs

A notable distinction between THHs and SHHs was the emphasis placed on traditional
knowledge. SHHs showed a stronger reliance on traditional knowledge compared to
their counterparts in THHs, for whom traditional knowledge served as a supplementary
method. It is important to note that this reliance on traditional knowledge might present
challenges in the face of changing climatic and environmental conditions, where tradi-
tional practices may not be as applicable. Another key characteristic of SHH respond-
ents was their relatively older age. For SHHs, the lack of access to resources and income
emerged as a prominent factor, limiting their ability to modify their farming practices.

5.6 ldentified drivers of farmers’ vulnerability

In identifying the most vulnerable farmers, key informants highlighted the significance
of financial resources to allow access to farm inputs, echoing MacGillivray’s findings
(2018). They consistently emphasized that a farmer’s income level is a pivotal deter-
minant of vulnerability. Income was often perceived as closely linked to land size
(Table 6), as it can affect a farmer’s ability to diversify food production due to space
constraints. Land also serves as collateral for obtaining loans from financial institu-
tions. Some respondents specifically pointed out marginalized groups such as widows,
orphans, and the elderly as the most vulnerable within the community.

In terms of information accessibility, all respondents stressed its crucial role in
enhancing farming practices through training and learning new methods. Key inform-
ants indicated that an individual’s income level might hinder their access to informa-
tion or, conversely, that information may be available but insufficient financial resources
impede its implementation.

It was commonly noted by key informants that women take greater responsibilities
in farming, while men often engage in casual labor or pursue alternative income-gener-
ating activities. However, traditional gender roles still confer men with resource owner-
ship and greater decision-making authority. Consequently, women were viewed as more
receptive and adaptable when introduced to new farming practices (Table 7).

Table 6 Illustrative key informant quotes on the vulnerability of small-scale farmers

Key informant (k3): ‘In terms of practicing inputs like pesticide, they cannot afford them. In terms of
harvesting water, they cannot pay tanks and harvest the water for the drought periods. The small-scale
farmers are the most vulnerable. They cannot even access fertilizer; they cannot afford them’

Key informant (k5): ‘Sometimes the challenge is space availability. Like when we tell them to plant maca-
damia, which will take five to seven years to grow, they will ask what I will eat in the meantime. Maize
will take only three months to grow so of course they will plant that one. So, the problem is land avail-
ability, because they do not have enough space for the trees and food crops. We are trying to make them
do terrace lines and to plant trees in these spots’
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Table 7 Illustrative key informant quotes on gender roles

Key informant (k6): ‘I can say that the men farmers are dominating in terms of resources. Even if women
are active and responsible for the farming, the man is the one who is controlling the resources. It is
according to the traditional roles’

Key informant (k6): “Women are more responsible for food production. It is a cultural thing. It is easier to
convince women to take up new methods than men. So, if the farm is woman-dominated, it will more
likely adapt new methods’

6 Discussion

Based on the results, it seemed that the differences in contextual vulnerability were the
most drastic between farmers who implemented positive adaptation strategies and farm-
ers who had only passive coping strategies or coping and passive coping strategies. In line
with the theoretical background (Engle 2011; Gallopin 2006), this means that farmers with
higher adaptive capacity could more likely apply positive adaptation strategies.

6.1 Importance of social groups for response strategies

Farmers who participated in social groups most often shared information and felt that their
knowledge was useful and valuable. To agree with Cassidy and Barnes (2012), the con-
nectivity of a household tends to increase availability of response strategies. Women who
applied only short-term coping strategies did not report participation in successful social
groups, which might indicate that to have long-term positive adaptation strategies, it could
be helpful to participate in social groups for increasing access to loans or information,
which are essential resources for positive adaptation strategies.

In line with Mohan and Mohan (2002), even though social capital can have importance
for an individual, it does not overcome a complete lack of resources or income, which
results in a narrow bargaining set (Van Aelst and Holvoet 2018). Despite having challenges
with resources, THH farmers who were connected by bridging or bonding networks and
had financial resources did not perceive themselves vulnerable because of the possibilities
to react. Farmers with fewer networks and resources also had coping strategies but could
not often implement their ideas. In the context of the SHHs, social capital and networks
could substitute a more notably existing lack of income and other resources. Therefore,
it could be argued that social capital and networks, especially through organised social
groups, can work as a way towards having a more stable income level. In a case of more
severe poverty, social groups can be considered too expensive and exclusive. To approach
farmers who are in the most disadvantaged position, it could be beneficial in adaptation
programmes to aim at increasing those farmers’ participation who are not already involved
with social groups and who could not otherwise afford to register or access such groups.
This is in line with Gannon et al. (2022), who argue that homogenizing women as a single
one-size-fits-all category will not work in identifying particular challenges and unique cli-
mate change adaptation needs of the most vulnerable women farmers.

According to this study, it appears that social groups in the Taita Hills have more mean-
ing for THH women than for men when it comes to improving farming. The effect of strong
social capital and social networks is two-fold. First, the social groups or bonding networks
can offer an opportunity to have access to loans or resources that would otherwise be hard
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to get (Adger 2003). Even though this aspect is equal for men, women most often do not
have any other sources of income except farming, which means that for them, group loans
and sharing of resources is highly important. Second, participation in social groups can
work as an opportunity to learn how to recognise one’s own talents and value of their work,
which in turn can have empowering outcomes.

6.2 Decision-making power on intrahousehold level

Decision-making power is often considered to work as an indicator of empowerment and
individual’s agency (Ibrahim and Alkire 2007). Many women reported participating in
decision making either together with their spouse or alone. This can reflect that women
might participate more than is assumed. This could also be explained with migration
trends, where men have often moved to other places in search of employment, giving
women the main responsibility over farms (Smith 2008). The implications are in line with
Jackson (2007), who argues that marriage is not necessarily a social relationship in which
men exploit women, and thus vulnerability analyses should treat vulnerability and gender
as an open question requiring consideration contextuality. Nevertheless, despite the central
role in farming, most of the women noted that they cannot make decisions without consult-
ing their husbands, whereas men did not report the same obligation. Adaptation measures
are mediated between the spouses in marriage through dynamic changes and performances
of conjugality, which can have both adaptive and maladaptive results. As Jackson (2007)
further states, a properly contextualized analysis seeks also to understand the changing
value of marriage and the fragmentation of domestic groups in diverse settings.

6.3 Land tenure dynamics impacting agricultural roles

Furthermore, to be considered in the context of Taita Hills, as also Nyantakyi-Frimpong
(2017) argues, is that households may have intrahousehold level differences between the
women in accessing different agricultural resources and decision-making, based upon their
wifely status, especially in polygamous minority groups, but also with women-headed
households including for example widows, divorced and unmarried women who are typi-
cally in a less favourable position when it comes to land tenure. According to Kenya Land
Alliance (2018), only 1 percent of registered land titles are held by women in Kenya, and
around 5-6 percent are held in joint names, and as land in Taita Taveta County is tradi-
tionally inherited in a patrilineal way, meaning that the challenge of women’s marginaliza-
tion is culturally influenced, it implies that situational analyses should generally involve the
custodians of the culture in design (Bukari et al. 2017).

As discussed earlier, farms and households have traditionally been perceived as mani-
festing men’s efforts and success because of ownership and inheritance of land and other
assets. It has also been a tradition for women to move into their husband’s home (Harris
1962). Apart from the SHH women, all the farmers reported that their land was owned by
the family, which in this context could be taken to refer to the husband’s side. However,
women perceived themselves as responsible for farming and performed a notable amount
of the work, sometimes being solely in charge of the farm, which demonstrates a strong
sense of ownership. This sense of responsibility and ownership reflects the more complex
nuances of household roles that have traditionally involved extended family such as sons-
in-law to help in the agricultural tasks, land transaction negotiations in which all women
enter and crop assignment that emphasises men’s flexibility to perform agricultural tasks
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associated with women when the production shifts from subsistence to commercial (Harris
1972).

6.4 Gendered aspects in participation to social groups

When analysing the results on a household level, it can be argued that a positive effect of
high social and human capital was related to individuals rather than households. In other
words, it was not enough to have a spouse participating in social groups or having good
knowledge of agriculture because it did not always increase the response strategies of the
whole household. However, if the women had positive adaptation strategies, most of their
husbands enjoyed elements of social and human capital and were not perceived as vul-
nerable in the contextual vulnerability analysis. If the household’s income level was high
enough, both spouses could participate in social groups, which require registration fees.
If the level of income was not sufficient for both spouses to participate, a man farmer was
most often the one to be involved in the groups with registration fees. This can be argued to
reflect how men might perceive themselves as the heads of a household in terms of bring-
ing income and information to the household and, on the other hand, indicate that women’s
participation in social groups may benefit the whole household and demonstrate the actual
agency of women farmers. Daoud (2021) furthermore argues that gender norms, and the
unequal gender relations they create, pressure masculinity and femininity in ways that can
increase vulnerability to climate change.

6.5 Agency of women in the vulnerability discourse

This study has demonstrated that the narrative of vulnerable women (e.g. Fosado Cen-
teno 2020; Arora-Jonsson 2011) does not fully reflect the agency of women farmers in
the context of Taita Hills, whose response strategies are not that different from men. Even
though there are differences in the elements of contextual vulnerability, women and men
are nevertheless facing the same biophysical challenges caused by environmental and cli-
mate change. These differences do not turn women into being vulnerable but rather under-
line the structural elements of inequality and prevailing gender roles. Scientific and policy-
level discourses and the narratives that they encompass determine the way international
and national actors describe and understand the farmers’ realities, which can prevent them
from seeing stories that differ from the main discourse. Contextual vulnerability analysis
takes into consideration individual and society characteristics and socio-economic aspects,
which take place in cultural and historical structures.

The Taita Taveta’s Climate Risk Profile (MoALF 2016) states that men have higher
access to resources, and a stronger position in decision-making processes, which contrib-
utes to their stronger adaptive capacity. In line with this statement, key informants from the
county sector argued that men are in a better position in terms of having multiple response
strategies. However, according to our study, both women and men can apply a variety of
response strategies either on short-term bases or with longer-term goals. This is also in
line with Autio et al. (2021), whose research in TTC demonstrates high knowledgeability
in climate-related agricultural responses to climate change among both women and men.
Despite the gendered differences in access to resources or elements of contextual vulner-
ability, both men’s and women’s adaptive capacity was paramount for a household’s food
production. In this context, women were central actors, and therefore, their agency should
be better acknowledged rather than contributing households’ adaptation only for men.
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Discourses on men’s adaptive capacity reflect reality, but if the women’s role is not articu-
lated more thoroughly, the narrative is biased.

6.6 Inconsistencies and exclusions in the vulnerability discourse

The discourse analysis in this study, while not necessarily representative or generalizable
at a regional or national level due to the small sample size and diversity of social and cul-
tural contexts, sheds light on some of the inconsistencies and exclusions within the prevail-
ing vulnerability discourse. This aligns with the observations of Forsyth and McDermott
(2022). Vulnerability discourse not only mirrors decision-making practices and opinion
formation but also reflects social relations, interests, and power dynamics, as noted by Can-
non and Miiller-Mahn (2010) and Taylor (2014). Nyantakyi-Frimpong (2020) extends this
argument, emphasizing that while gendered inequalities certainly influence vulnerability
to climate risks, other social differences may be equally or even more relevant. Moreover,
failing to move beyond binary gender categories in vulnerability analyses can inadvertently
reinforce existing vulnerabilities.

6.7 Shortcomings of the study

On the level of data interpretation, gender analysis provides a lens through which exist-
ing gender-based power structures can be examined. However, the very nature of the
binary woman versus man dichotomy is highly questioned and problematic (Rose 1993).
It’s essential to consider whether this study deconstructs or inadvertently perpetuates the
very structures it criticizes. Similarly, the heteronormative construction of a household as
a research unit deserves scrutiny. Furthermore, focusing on THHs and SHHs limits the
understanding of intersectional social structures forming vulnerability in the case study
context.

Although the dichotomy is problematic, this study’s structure aligns with common prac-
tices in vulnerability analysis, which allows for comparable results within the broader dis-
course. In the patriarchal context of TTC, the gender-dichotomized heteronormative house-
hold serves as a representative setting that can be justified as a research unit. Furthermore,
the inclusion of SHHs challenges this constructed dichotomy by representing marginal-
ized experiences. As stated by Kuran et al. (2020), an intersectional perspective uncovers
besides social differences also multiple power structures that reproduce vulnerability. In
this sense, further studies could for example concentrate on how these marginalized expe-
riences are constructed through power structures in the context of TTC. Still, the results
highlight a dissonance between the narrative of vulnerable women farmers and the lived
realities within the case study context. Nevertheless, it’s important to acknowledge that the
small sample size and not including intersections of various social structures that shape
vulnerability may exclude views of some of the most marginalized farmers.

7 Conclusions
7.1 Leveraging the contextual vulnerability framework

The utilisation of the contextual vulnerability framework has provided a comprehensive
insights on the construction of response strategies and untapped localized opportunities to
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enhance individual climate resilience within the agricultural sector of TTC. This implies
incorporating contextual vulnerability into vulnerability assessments as beneficial to guide
effective adaptation planning. Furthermore, the differences in social and human capital
between the THHs and SHHs indicate a need to consider intersectionality in understand-
ing the underlying social constructs that form vulnerability. Without a thorough compre-
hension of the socio-political and historical context, as well as existing power structures,
vulnerability assessment outcomes may fall short of capturing nuanced realities. Conse-
quently, they might fail to ensure the viability of agricultural practices in the face of cli-
mate change.

7.2 Unveiling the gaps in vulnerability discourse

Vulnerability to climate change is inherently a discursive concept aimed at portraying
the concrete realities of individuals grappling with its impacts. The conflicts in concep-
tualizing vulnerability within the scientific discourse become evident in the gaps revealed
by this case study. In this specific context, these gaps involved the misrepresentation of
women farmers’ lower adaptive capacity and limited opportunities for response strategies.
While this research does not assert that women’s position is equivalent to men’s in terms
of resource access or participation in social groups across diverse contexts, it emphatically
underscores that these differences do not inherently diminish women farmers’ abilities or
their strong commitment to adapting to climate change. Some of the challenges in vulner-
ability discourse can be attributed to its inclination to primarily apply the framing of out-
come vulnerability. In addition, focusing solely on environmental factors, the analysis may
overlook gender roles that diverge from the global discourse, thus simplistically categoriz-
ing women as merely vulnerable without acknowledging their agency.

7.3 Shifting focus from symptoms to root causes

The current discourse predominantly seeks to alleviate the symptoms of vulnerability
rather than addressing the root causes of disempowering structures. The contextual vulner-
ability framework, when combined with gender analysis, presents an opportunity to shift
the focus from immediate symptoms toward addressing root causes at different scales. If
vulnerability assessments disregard gender dynamics, adaptation processes at both the pol-
icy and implementation levels may become mired in the narrative of vulnerable women,
undermining their agency. Furthermore, the responsibility for implementing widely advo-
cated response strategies, such as agroecology, climate-smart agriculture, regenerative
agriculture, or sustainable intensification, should not rest solely on the shoulders of small-
holder farmers.

7.4 Rethinking vulnerability assessments

Vulnerability assessments are often perceived as the counterpart to adaptation analysis.
From this perspective, it can be argued that the contextual vulnerability framework, with
its context-centered approach, could potentially serve as a more natural pathway to effec-
tive adaptation programs, especially when incorporating an intersectional approach. Nev-
ertheless, despite the promising outcomes of this case study, the value of the contextual
vulnerability framing remains a subject of debate in a broader perspective. If the objective
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of vulnerability assessments is to provide context-specific information for adaptation pro-
grams, the focus should shift from constructing vulnerability indices alone to encompass
the analysis of intersecting social contexts. This case study serves as an example of the
importance of understanding the impacts and implications of discourses, as they can con-
struct a perspective of the world that may not truly reflect reality. By comprehending the
power structures and misrepresentations associated with different framings, we can begin
to dismantle the root causes of vulnerability.

Acknowledgements Besides the funding instrument, the research team acknowledges the County Govern-
ment of Taita Taveta and its agencies for co-operation, the Natural Museum of Kenya, the National Com-
mission for Science, Technology and Innovation (NACOSTI) of Kenya and the Taita Research Station of
the University of Helsinki. Advice on the manuscript by Sheila Wachiye is gratefully acknowledged. Large
Language Model (LLM), ChatGPT version 3.5, was used for language correction in the revision stage of
this study, specifically in streamlining, shortening and signposting posting already written text.

Author contributions Maiju Palosaari: Conceptualization, Methodology, Investigation, Software, Data
curation, Formal analysis, Visualization, Writing — Original draft preparation. Antti Autio: Conceptualiza-
tion, Methodology, Formal analysis, Visualization, Writing — Original draft preparation. Elizabeth Mbinga:
Methodology, Investigation, Writing — review & editing. Petri Pellikka: Project administration, Funding
acquisition, Writing — review & editing. Tino Johansson: Supervision, Conceptualization, Writing — Origi-
nal draft preparation.

Funding Open Access funding provided by University of Helsinki (including Helsinki University Central
Hospital). This research is a part of the SMARTLAND project (Environmental sensing of ecosystem ser-
vices for developing a climate-smart landscape framework to improve food security in East Africa), funded
by the Academy of Finland (grant no. 318645).

Data availability To protect the privacy of the interview participants, the interview data will not be made
publicly available.

Declarations

Competing interests The authors have no competing interests to declare that are relevant to the content of
this article.

Ethics approval The research has been licensed by the National Commission for Science, Technology and
Innovation (NACOSTI) of Kenya (research permit no. P/18/97336/26355). A specific ethical approval was
not required because the data collection does not include health-related delicate personal data, and informed
consent was acquired from all participants.

Consent An informed consent was acquired from all interview participants.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Abrahams D, Carr ER (2017) Understanding the Connections Between Climate Change and Conflict: Con-
tributions From Geography and Political Ecology. Curr Clim Change Rep 3(4):233-242. https://doi.
org/10.1007/s40641-017-0080-z

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s40641-017-0080-z
https://doi.org/10.1007/s40641-017-0080-z

51 Page 26 of 29 Mitig Adapt Strateg Glob Change (2024) 29:51

Adger WN (2003) Social capital, collective action, and adaptation to climate change. Econ Geogr
79(4):387-404. https://doi.org/10.1111/j.1944-8287.2003.tb00220.x

Adger WN (2006) Vulnerability. Global Environmental Change 16(3):268-281. https://doi.org/10.1016/].
gloenvcha.2006.02.006

Alkire S, Meinzen-Dick R, Peterman A, Quisumbing A, Seymour G, Vaz A (2013) The Women’s Empower-
ment in Agriculture Index. World Dev 52:71-91. https://doi.org/10.1016/j.worlddev.2013.06.007

Anderson CL, Reynolds TW, Gugerty MK (2017) Husband and Wife Perspectives on Farm Household
Decision-Making Authority and Evidence on Intra-Household Accord in Rural Tanzania. World Dev
90:169-183. https://doi.org/10.1016/j.worlddev.2016.09.005

Arora-Jonsson S (2011) Virtue and Vulnerability: Discourses on Women, Gender and Climate Change.
Glob Environ Chang 21(2):744-751. https://doi.org/10.1016/j.gloenvcha.2011.01.005

Autio A, Johansson T, Motaroki L, Minoia P, Pellikka P (2021) Constraints for Adopting Climate-Smart
Agricultural Practices among Smallholder Farmers in Southeast Kenya. Agric Syst 194:103284.
https://doi.org/10.1016/j.agsy.2021.103284

Bikketi E, Ifejika Speranza C, Bieri S, Haller T, Wiesmann U (2016) Gendered division of labour and
feminisation of responsibilities in Kenya; implications for development interventions. Gender,
Place & Culture 23(10):1432-1449. https://doi.org/10.1080/0966369X.2016.1204996

Bisaro A, Wolf S, Hinkel J (2010) Framing climate vulnerability and adaptation at multiple levels:
addressing climate risks or institutional barriers in Lesotho? Climate and Development 2(2):161—
175. https://doi.org/10.3763/cdev.2010.0037

Boitt MK, Mundia CN, Pellikka PK (2015) Land suitability assessment for effective crop production, a
case study of Taita Hills, Kenya. Journal of Agricultural Informatics 6(2):23-31. https://doi.org/
10.17700/jai.2015.6.2.185

Bravman B (1998) Making ethnic ways: communities and their transformations in Taita, Kenya, 1800—
1950. Social History of Africa, Heinemann, Portsmouth

Bukari FIM, Apusigah AA, Abagre CI (2017) Affirmative action as a strategy for promoting women’s
participation in politics in the Frafra traditional area of Ghana. Ghana J Dev Stud 14(2):121-141.
https://doi.org/10.4314/gjds.v14i2.7

Cannon T, Miiller-Mahn D (2010) Vulnerability, Resilience and Development Discourses in Context of
Climate Change. Nat Hazards 55(3):621-635. https://doi.org/10.1007/s11069-010-9499-4

Carney D (1998) Implementing the sustainable rural livelihoods approach. In: Carney D (ed) Sustainable
Rural Livelihoods: What Contribution Can We Make? Papers Presented At The Department For
International Development’s Natural Resources Advisers’ Conference, July 1998. Department of
International Development, London, pp 3-23

Cassidy L, Barnes GD (2012) Understanding Household Connectivity and Resilience in Marginal Rural
Communities through Social Network Analysis in the Village of Habu, Botswana. Ecology and
Society 17(4):11. https://doi.org/10.5751/ES-04963-170411

County Government of Taita Taveta (2018) Taita Taveta County Integrated Development Plan 2018-2022

Crenshaw K (1991) Demarginalizing the Intersection of Race and Sex: A Black Feminist Critique of
Antidiscrimination Doctrine, Feminist Theory, and Antiracist Politics [1989]. In: Bartlett K, Ken-
nedy R (eds) Feminist Legal Theory, 1st edn. Routledge, New York, pp. 57-80. https://doi.org/10.
4324/9780429500480-5

Dankelman I (2010) Gender and Climate Change: An Introduction. Routledge, London. https://doi.org/
10.4324/9781849775274

Daoud M (2021) Is Vulnerability to Climate Change Gendered? And How? Insights from Egypt. Reg
Environ Change 21(2):52. https://doi.org/10.1007/s10113-021-01785-z

Denton F (2002) Climate change vulnerability, impacts, and adaptation: why does gender matter? Gen-
der and Development 10(2):10-20. http://www.jstor.org/stable/4030569

Engle NL (2011) Adaptive Capacity and Its Assessment. Glob Environ Chang 21(2):647-656. https://
doi.org/10.1016/j.gloenvcha.2011.01.019

Eriksen SH, Nightingale AJ, Eakin H (2015) Reframing adaptation: the political nature of climate
change adaptation. Glob Environ Chang 35:523-533. https://doi.org/10.1016/j.gloenvcha.2015.09.
014

Eriksen S, Schipper EL, Scoville-Simonds M, Vincent K, Adam HN, Brooks N, Harding B, Lenaerts L,
Liverman D, Mills-Novoa M, Mosberg M (2021) Adaptation interventions and their effect on vul-
nerability in developing countries: help, hindrance or irrelevance? World Development 141:05383.
https://doi.org/10.1016/j.worlddev.2020.105383

Fellmann T (2012) The assessment of climate change-related vulnerability in the agricultural sector:
Reviewing conceptual frameworks. In: Meybeck A, Lankoski J, Redfern S, Azzu N, Gitz V (eds)

@ Springer


https://doi.org/10.1111/j.1944-8287.2003.tb00220.x
https://doi.org/10.1016/j.gloenvcha.2006.02.006
https://doi.org/10.1016/j.gloenvcha.2006.02.006
https://doi.org/10.1016/j.worlddev.2013.06.007
https://doi.org/10.1016/j.worlddev.2016.09.005
https://doi.org/10.1016/j.gloenvcha.2011.01.005
https://doi.org/10.1016/j.agsy.2021.103284
https://doi.org/10.1080/0966369X.2016.1204996
https://doi.org/10.3763/cdev.2010.0037
https://doi.org/10.17700/jai.2015.6.2.185
https://doi.org/10.17700/jai.2015.6.2.185
https://doi.org/10.4314/gjds.v14i2.7
https://doi.org/10.1007/s11069-010-9499-4
https://doi.org/10.5751/ES-04963-170411
https://doi.org/10.4324/9780429500480-5
https://doi.org/10.4324/9780429500480-5
https://doi.org/10.4324/9781849775274
https://doi.org/10.4324/9781849775274
https://doi.org/10.1007/s10113-021-01785-z
http://www.jstor.org/stable/4030569
https://doi.org/10.1016/j.gloenvcha.2011.01.019
https://doi.org/10.1016/j.gloenvcha.2011.01.019
https://doi.org/10.1016/j.gloenvcha.2015.09.014
https://doi.org/10.1016/j.gloenvcha.2015.09.014
https://doi.org/10.1016/j.worlddev.2020.105383

Mitig Adapt Strateg Glob Change (2024) 29:51 Page 27 0f29 51

Building resilience for adaptation to climate change in the agriculture sector. Food and Agriculture
Organization of the United Nations (FAO) and the Organization for Economic Co-operation and
Development (OECD), pp 37-61. https://doi.org/10.13140/2.1.4314.8809

Fontana M (2010) Gender dimensions of agricultural and rural employment: differentiated pathways
out of poverty: status, trends and gaps. Food and Agriculture Organization of the United Nations
(FAO), Rome

Food and Agriculture Organization of the United Nations (FAO) (2000) Africover Multipurpose Land
Cover Databases for Kenya. https://www.fao.org/geospatial/projects/detail/en/c/1035404/

Forsyth T, McDermott CL (2022) When climate justice goes wrong: maladaptation and deep co-produc-
tion in transformative environmental science and policy. Politic Geog 98:102691 https://doi.org/10.
1016/j.polgeo.2022.102691

Fosado Centeno E (2020) The Socio-Political Construction of Climate Change: Looking for Paths to
Sustainability and Gender Justice. Sustainability (Basel, Switzerland) 12(8): 3382. https://doi.org/
10.3390/su12083382

Fiissel H-M, Klein RJT (2006) Climate Change Vulnerability Assessments: An Evolution of Conceptual
Thinking. Clim Change 75(3):301-329. https://doi.org/10.1007/s10584-006-0329-3

Gallopin GC (2006) Linkages between Vulnerability, Resilience, and Adaptive Capacity. Glob Environ
Chang 16(3):293-303. https://doi.org/10.1016/j.gloenvcha.2006.02.004

Gannon KE, Castellano E, Eskander S, Agol D, Diop M, Conway D, Sprout E (2022) The triple differen-
tial vulnerability of female entrepreneurs to climate risk in sub-Saharan Africa: Gendered barriers
and enablers to private sector adaptation. WIREs Climate Change 13(5):e793. https://doi.org/10.
1002/wce.793

Glazebrook T, Noll S, Opoku E (2020) Gender matters: climate change, gender bias, and women’s farm-
ing in the global South and North. Agriculture (Basel) 10(7):267. https://doi.org/10.3390/agricultur
€10070267

Goodrich CG, Udas PB, Larrington-Spencer H (2019) Conceptualizing Gendered Vulnerability to Cli-
mate Change in the Hindu Kush Himalaya: Contextual Conditions and Drivers of Change. Environ
Dev 31:9-18. https://doi.org/10.1016/j.envdev.2018.11.003

Harris A (1972) Some Aspects of Agriculture in Taita. In: Spooner B (ed) Population Growth: Anthro-
pological Implications. The MIT Press, Massachusetts, pp 180-189

Harris G (1962) Taita Bridewealth and Affinal Relationships. In: Fortes M (ed) Marriage in Tribal Soci-
eties. Cambridge University Press, Cambridge, pp 55-87

Hohenthal J, Ridsdnen M, Minoia P (2018) Political Ecology of Asymmetric Ecological Knowledges:
Diverging Views on the Eucalyptus-Water Nexus in the Taita Hills, Kenya. J Politic Ecol 25(1):1—
19. https://doi.org/10.2458/v2511.22005

Hopkins D (2015) Applying a Comprehensive Contextual Climate Change Vulnerability Frame-
work to New Zealand’s Tourism Industry. Ambio 44(2):110-120. https://doi.org/10.1007/
$13280-014-0525-8

Ibrahim S, Alkire S (2007) Agency and empowerment: a proposal for internationally comparable indi-
cators. Oxford Development Studies 35(4):379-403. https://doi.org/10.1080/13600810701701897

Tonescu C, Klein RIT, Jochen Hinkel KS, Kumar K, Klein R (2009) Towards a Formal Framework of
Vulnerability to Climate Change. Environ Model Assess 14(1):1-16. https://doi.org/10.1007/
$10666-008-9179-x

Jackson C (2007) Resolving risk? Marriage and creative conjugality. Development and Change
38(1):107-129. https://doi.org/10.1111/j.1467-7660.2007.00405.x

Jaetzold R, Schmidt H, Hornetz B, Shisanya C (2012) Coast Province: Taita-Taveta County. In: Farm
Management Handbook of Kenya VOL. II, 2nd edn. Ministry of Agriculture (Kenya), Nairobi, pp
1-46

Japan Aerospace Exploration Agency (2015) ALOS Global Digital Surface Model "ALOS World 3D -
30m". https://www.eorc.jaxa.jp/ALOS/en/aw3d30/data/index.htm

Joakim EP, Mortsch L, Oulahen G (2015) Using vulnerability and resilience concepts to advance climate
change adaptation. Environ Hazards 14(2):137-155. https://doi.org/10.1080/17477891.2014.10037
77

Jost C, Kyazze F, Naab J, Neelormi S, Kinyangi J, Zougmore R, Aggarwal P et al (2016) Understanding
gender dimensions of agriculture and climate change in smallholder farming communities. Climate
and Development 8(2):133—144. https://doi.org/10.1080/17565529.2015.1050978

Kakota T, Nyariki D, Mkwambisi D, Kogi-Makau W (2011) Gender vulnerability to climate variability
and household food insecurity. Climate and Development 3(4):298-309. https://doi.org/10.1080/
17565529.2011.627419

@ Springer


https://doi.org/10.13140/2.1.4314.8809
https://www.fao.org/geospatial/projects/detail/en/c/1035404/
https://doi.org/10.1016/j.polgeo.2022.102691
https://doi.org/10.1016/j.polgeo.2022.102691
https://doi.org/10.3390/su12083382
https://doi.org/10.3390/su12083382
https://doi.org/10.1007/s10584-006-0329-3
https://doi.org/10.1016/j.gloenvcha.2006.02.004
https://doi.org/10.1002/wcc.793
https://doi.org/10.1002/wcc.793
https://doi.org/10.3390/agriculture10070267
https://doi.org/10.3390/agriculture10070267
https://doi.org/10.1016/j.envdev.2018.11.003
https://doi.org/10.2458/v25i1.22005
https://doi.org/10.1007/s13280-014-0525-8
https://doi.org/10.1007/s13280-014-0525-8
https://doi.org/10.1080/13600810701701897
https://doi.org/10.1007/s10666-008-9179-x
https://doi.org/10.1007/s10666-008-9179-x
https://doi.org/10.1111/j.1467-7660.2007.00405.x
https://www.eorc.jaxa.jp/ALOS/en/aw3d30/data/index.htm
https://doi.org/10.1080/17477891.2014.1003777
https://doi.org/10.1080/17477891.2014.1003777
https://doi.org/10.1080/17565529.2015.1050978
https://doi.org/10.1080/17565529.2011.627419
https://doi.org/10.1080/17565529.2011.627419

51 Page 28 of 29 Mitig Adapt Strateg Glob Change (2024) 29:51

Kehler S, Birchall SJ (2021) Social vulnerability and climate change adaptation: the critical importance
of moving beyond technocratic policy approaches. Environ Sci Policy 124:471-477. https://doi.org/
10.1016/j.envsci.2021.07.025

Kenya Land Alliance (2018) Women, Land and Property Rights and the Land Reforms in Kenya. Policy
Brief. Kenya Land Alliance and Federation of Women Lawyers, Nairobi

Kenya LO (2013) The Constitution of Kenya: 2010. Chief Registrar of the Judiciary

Kenya National Bureau of Statistics (2019a) 2019 Kenya Population and Housing Cencus: Volume I.
Kenya National Bureau of Statistics, Nairobi

Kenya National Bureau of Statistics (2019b) 2019 Kenya Population and Housing Census Volume II:
Distribution of Population by Administrative Units. Kenya National Bureau of Statistics, Nairobi

Kuran CHA, Morsut C, Kruke BI, Kriiger M, Segnestam L, Orru K, Nevestad TO, Airola M, Kerénen J,
Gabel F, Hansson S, Torpan S (2020) Vulnerability and vulnerable groups from an intersectionality
perspective. Int J Disaster Risk Reduct 50:101826. https://doi.org/10.1016/j.ijdrr.2020.101826

MacGillivray BH (2018) Beyond Social Capital: The Norms, Belief Systems, and Agency Embedded in
Social Networks Shape Resilience to Climatic and Geophysical Hazards. Environ Sci Policy 89:116—
125. https://doi.org/10.1016/j.envsci.2018.07.014

MacGregor S (2010) Gender and Climate Change: From Impacts to Discourses. J Indian Ocean Reg
6(2):223-238. https://doi.org/10.1080/19480881.2010.536669

Maeda EE, Pellikka PK, Siljander M, Clark BJ (2010) Potential Impacts of Agricultural Expansion and Cli-
mate Change on Soil Erosion in the Eastern Arc Mountains of Kenya. Geomorphology (Amsterdam,
Netherlands) 123(3):279-289. https://doi.org/10.1016/j.geomorph.2010.07.019

Mikulewicz M (2020) The discursive politics of adaptation to climate change. Ann Am Assoc Geogr
110(6):1807-1830. https://doi.org/10.1080/24694452.2020.1736981

Miller F, Osbahr H, Boyd E, Thomalla F, Bharwani S, Ziervogel G, Walker B, Birkmann J, van der Leeuw
S, Rockstrom J, Hinkel J, Downing T, Folke C, Nelson D (2010) Resilience and Vulnerability: Com-
plementary or Conflicting Concepts? Ecol Ssoc 15(3):11. http://www.jstor.org/stable/26268184

Mkangi GC (1983) The Social Cost of Small Families & Land Reform: A Case Study of the Wataita of
Kenya. Pergamon Press, Oxford

MoALF, (2016) Climate Risk Profile for Taita Taveta: Kenya County Climate Risk Profile Series. The
Kenya Ministry of Agriculture, Livestock and Fisheries (MoALF), Nairobi

Mohan G, Mohan J (2002) Placing social capital. Prog Hmm Geogr 26(2):191-210. https://doi.org/10.1191/
0309132502ph364ra

Mwalusepo S, Tonnang HE, Massawe ES, Okuku GO, Khadioli N, Johansson T, Calatayud PA, Le Ru BP
(2015) Predicting the Impact of Temperature Change on the Future Distribution of Maize Stem Borers
and Their Natural Enemies along East African Mountain Gradients Using Phenology Models. PloS
One 10(6):e0130427. https://doi.org/10.1371/journal.pone.0130427

Nelson R, Brown PR, Darbas T, Kokic P, Cody K (2007) The Potential to Map the Adaptive Capacity of
Australian Land Managers for NRM Policy Using ABS Data. Natural Heritage Trust. https://doi.org/
10.13140/RG.2.2.22470.73281

Nelson S, Huyer S (2016) A Gender-Responsive Approach to Climate-Smart Agriculture: Evidence and
Guidance for Practitioners. CSA Practice Brief, FAO and CCAFS. http://www.fao.org/3/a-be879¢.pdf

Nelson V, Meadows K, Cannon T, Morton J, Martin A (2002) Uncertain predictions, invisible impacts, and
the need to mainstream gender in climate change adaptations. Gender & Development 10(2):51-59.
https://doi.org/10.1080/13552070215911

Ngigi MW, Mueller U, Birner R (2017) Gender Differences in Climate Change Adaptation Strategies and
Participation in Group-Based Approaches: An Intra-Household Analysis From Rural Kenya. Ecol
Econ 138:99-108. https://doi.org/10.1016/j.ecolecon.2017.03.019

Nightingale A (2006) The nature of gender: work, gender, and environment. Environ Plann D Soc Space
24(2):165-185. https://doi.org/10.1068/d01k

Nyantakyi-Frimpong H (2017) Agricultural Diversification and Dietary Diversity: A Feminist Political
Ecology of the Everyday Experiences of Landless and Smallholder Households in Northern Ghana.
Geoforum 86:63-75. https://doi.org/10.1016/j.geoforum.2017.09.003

Nyantakyi-Frimpon, H (2020) Unmasking Difference: Intersectionality and Smallholder Farmers’ Vulner-
ability to Climate Extremes in Northern Ghana. Gender, Place & Culture 27(11):1536-1554. https://
doi.org/10.1080/0966369X.2019.1693344

O’brien K, Eriksen S, Nygaard LP, Schjolden AN, (2007) Why different interpretations of vulnerability
matter in climate change discourses. Climate Policy 7(1):73-88. https://doi.org/10.1080/14693062.
2007.9685639

Okpara UT, Stringer LC, Dougill AJ (2016) Perspectives on Contextual Vulnerability in Discourses of Cli-
mate Conflict. Earth Syst Dyn 7(1):89-102. https://doi.org/10.5194/esd-7-89-2016

@ Springer


https://doi.org/10.1016/j.envsci.2021.07.025
https://doi.org/10.1016/j.envsci.2021.07.025
https://doi.org/10.1016/j.ijdrr.2020.101826
https://doi.org/10.1016/j.envsci.2018.07.014
https://doi.org/10.1080/19480881.2010.536669
https://doi.org/10.1016/j.geomorph.2010.07.019
https://doi.org/10.1080/24694452.2020.1736981
http://www.jstor.org/stable/26268184
https://doi.org/10.1191/0309132502ph364ra
https://doi.org/10.1191/0309132502ph364ra
https://doi.org/10.1371/journal.pone.0130427
https://doi.org/10.13140/RG.2.2.22470.73281
https://doi.org/10.13140/RG.2.2.22470.73281
http://www.fao.org/3/a-be879e.pdf
https://doi.org/10.1080/13552070215911
https://doi.org/10.1016/j.ecolecon.2017.03.019
https://doi.org/10.1068/d01k
https://doi.org/10.1016/j.geoforum.2017.09.003
https://doi.org/10.1080/0966369X.2019.1693344
https://doi.org/10.1080/0966369X.2019.1693344
https://doi.org/10.1080/14693062.2007.9685639
https://doi.org/10.1080/14693062.2007.9685639
https://doi.org/10.5194/esd-7-89-2016

Mitig Adapt Strateg Glob Change (2024) 29:51 Page290f29 51

OpenStreetMap contributors (2019) OpenStreetMap. https://www.openstreetmap.org

Osborne N (2015) Intersectionality and kyriarchy: A framework for approaching power and social justice in
planning and climate change adaptation. Planning Theory (London, England) 14(2):130-151. https://
doi.org/10.1177/1473095213516443

Patulny RV, Svendsen GLH (2007) Exploring the social capital grid: bonding, bridging, qualitative, quanti-
tative. Int J Sociol Soc Policy 2(1):32-51. https://doi.org/10.1108/01443330710722742

Parry M, Parry ML, Canziani O, Palutikof J, Van der Linden P, Hanson C (2007) Climate change 2007 —
impacts, adaptation and vulnerability: Working group II contribution to the fourth assessment report of
the IPCC (Vol. 4), Cambridge University Press

Pellikka PK, Clark BJ, Gosa AG, Himberg N, Hurskainen P, Maeda E, Mwang’ombe J, Omoro LM, Sil-
jander M (2013) Agricultural expansion and its consequences in the Taita Hills, Kenya. In: Paron P,
Olago D, Omuto CT (eds) Kenya: A natural outlook — geo—environmental resources and hazards. Else-
vier, Amsterdam, pp 165—179. https://doi.org/10.1016/B978-0-444-59559-1.00013-X

Putnam RD (2000) Bowling alone. The collapse and revival of American community. Simon & schuster,
New York

Remling E, Persson A (2014) Who is adaptation for? Vulnerability and adaptation benefits in proposals
approved by the UNFCCC Adaptation Fund. Climate and Development 7(1):16—34. https://doi.org/10.
1080/17565529.2014.886992

Rose G (1993) Feminism & Geography: The Limits of Geographical Knowledge. Polity, Cambridge

Saldana J (2011) Fundamentals of Qualitative Research. Oxford University Press, New York

Schiirmann A, Kleemann J, Fiirst C, Teucher M (2020) Assessing the Relationship between Land Ten-
ure Issues and Land Cover Changes around the Arabuko Sokoke Forest in Kenya. Land Use Policy
95:104625. https://doi.org/10.1016/j.1andusepol.2020.104625

Shepherd A, Mitchell T, Lewis K, Lenhardt A, Jones L, Scott L, Muir-Wood R (2013) The Geography of
Poverty, Disasters and Climate Extremes in 2030. ODI: London.https://cdn.odi.org/media/documents/
8637.pdf

Singh C, Dorward P, Osbahr H (2016) Developing a Holistic Approach to the Analysis of Farmer Decision-
Making: Implications for Adaptation Policy and Practice in Developing Countries. Land Use Policy
59:329-343. https://doi.org/10.1016/j.1andusepol.2016.06.041

Smith JH (2008) Bewitching development: witchcraft and the reinvention of development in neoliberal
Kenya. University of Chicago Press, Chicago

Sultana F (2013) Gendering climate change: geographical insights. The Professional Geographer 66(3):372—
381. https://doi.org/10.1080/00330124.2013.821730

Taylor M (2014) The Political Ecology of Climate Change Adaptation: Livelihoods, Agrarian Change and
the Conflicts of Development. Routledge, Oxfordshire

Thompson-Hall M, Carr ER, Pascual U (2016) Enhancing and Expanding Intersectional Research for
Climate Change Adaptation in Agrarian Settings. Ambio 45(3):373-382. https://doi.org/10.1007/
$13280-016-0827-0

Ulrichs M, Cannon T, Newsham A, Naess LO, Marshall M (2015) Climate Change & Food Security Vul-
nerability Assessment. Toolkit for Assessing Community-Level Potential for Adaptation to Climate
Change. CCAFS Working Paper no. 108. Copenhagen: CGIAR Research Program on Climate Change,
Agriculture and Food Security (CCAFS). https://hdl.handle.net/10568/66566

Van Aelst K, Holvoet N (2018) Climate change adaptation in the Morogoro Region of Tanzania: women’s
decision-making participation in small-scale farm households. Climate and Development 10(6):495—
508. https://doi.org/10.1080/17565529.2017.1318745

Vogt N, Wiesenhuetter JM (2001) Land use and socio-economic structure of Taita Tevata district (Kenya)-
potentials and constraints. Materialieren zur Ostafrika-Forschung, Heft, p 25

Wagenaar H (2014) Meaning in action: interpretation and dialogue in policy analysis. Routledge, New York

Wangui EE, Smucker TA (2018) Gendered opportunities and constraints to scaling up: a case study of spon-
taneous adaptation in a pastoralist community in Mwanga district. Tanzania. Climate and Development
10(4):369-376. https://doi.org/10.1080/17565529.2017.1301867

Whitfield S (2015) Adapting to climate uncertainty in african agriculture: narratives and knowledge politics.
Routledge, New York

World Meteorological Organization (2021) State of the Climate in Africa 2020. World Meteorological
Organization (WMO), Geneva. https://library.wmo.int/doc_num.php?explnum_id=10929

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

@ Springer


https://www.openstreetmap.org
https://doi.org/10.1177/1473095213516443
https://doi.org/10.1177/1473095213516443
https://doi.org/10.1108/01443330710722742
https://doi.org/10.1016/B978-0-444-59559-1.00013-X
https://doi.org/10.1080/17565529.2014.886992
https://doi.org/10.1080/17565529.2014.886992
https://doi.org/10.1016/j.landusepol.2020.104625
https://cdn.odi.org/media/documents/8637.pdf
https://cdn.odi.org/media/documents/8637.pdf
https://doi.org/10.1016/j.landusepol.2016.06.041
https://doi.org/10.1080/00330124.2013.821730
https://doi.org/10.1007/s13280-016-0827-0
https://doi.org/10.1007/s13280-016-0827-0
https://hdl.handle.net/10568/66566
https://doi.org/10.1080/17565529.2017.1318745
https://doi.org/10.1080/17565529.2017.1301867
https://library.wmo.int/doc_num.php?explnum_id=10929

