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ABSTRACT

Climate change is not gender neutral as its effects are not felt equally by men and women. Existing gender
disparities result into gender differentiated vulnerabilities which in turn result into gender differentiated impacts.
The goal of this study was to evaluate the susceptibility of livelihoods to climate change in the arid and semi-arid
regions of Makueni county, Kenya based on gender. A semi-structured questionnaire was utilized to obtain
cross-sectional primary data from 400 household heads selected using multi stage random sampling. The Kenya
Meteorological Department provided rainfall and temperature data. The data was analyzed using two livelihood
vulnerability indices: the composite Livelihood Vulnerability Index (LVI) and the Intergovernmental Panel for
Climate Change (LVI-IPCC) vulnerability index. The results revealed gendered disparities in livelihood
vulnerability to climate change. According to the composite livelihood vulnerability index (LVI), women in
Makueni county are more vulnerable to climate change (LVI women: 0.296, LVI men: 0.275). Women exhibited
higher vulnerability in six out of the seven major components considered: natural disasters and climate variability
(women: 0.375, men: 0.358), livelihood strategies (women: 0.363, men: 0.319), water (women: 0.342, men:
0.317), food (women: 0.295, men: 0.276), social networks (women: 0.274, men: 0.247), and socio-demographic
profile (women: 0.170, men: 0.127). According to the LVI-IPCC approach, women and men exhibited similar
degrees of vulnerability (men: 0.038, women: 0.034), but there were significant differences in the vulnerability
contributing factors, with women exhibiting higher vulnerability in all three vulnerability factors: exposure
(women: 0.375, men: 0.358), sensitivity (women: 0.290, men: 0.278) and adaptive capacity (women: 0.259,
men: 0.221). The study recommends adoption of gender-responsive climate change policies in order to address
gender-based discrimination, impediments and inequities that increase men’s and women’s vulnerability.
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INTRODUCTION

Climate change is seen as the defining issue of the
twenty first century, with human activity arguably
responsible for a 1.0°C rise in global temperature
beyond pre-industrial levels (Anonymous 2019a).
This warming is projected to endure for decades to
millennia as a result of rising anthropogenic
greenhouse gas emissions. Climate change effects,
such as heat waves, increased precipitation, floods,
drought, wild fires, and cyclones are becoming more
visible in all parts of the world (Anonymous 2020b).
Nonetheless, these effects are not evenly distributed,
but rather differentiated based on geographical,
political, economic, social, and cultural disparities,

which often shape vulnerability to climate change.
Anonymous (2022a) defines vulnerability as
“conditions dictated by physical, social, economic
and environmental processes that influence an
individual’s, community’s, or system’s susceptibility
to the effects of hazards”. Hertel and Rosch (2010)
synthesized this notion, arguing that vulnerability to
climate change is dynamic, localized, and emerges
along gender, socioeconomic and poverty lines. Men
and women face climate change consequences
differently because of disparities in their
conventional roles, cultural expectations, and
livelihoods. Understanding gender characteristics is
thus a critical prerequisite for sustainable climate
change interventions.
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Climate change disproportionately affects women,
who account for more than half of the world’s
population (Alam et al. 2015). They constitute
majority of the world’s poor and bear the brunt of
the consequences of climate change, which
exacerbates existing gender disparities and puts their
livelihoods, health, and safety at risk (Anonymous
2010, 2022a). Women are thought to be more
susceptible to the effects of climate change for a
variety of reasons. First of all, they have limited
access to and control over resources (Khadka et al.
2022, Anonymous 2023a). Gender-based constraints
to land, social capital, financial resources and
technology make it more difficult for women to adapt
to climate change (Mujere 2015, Anonymous 2019b).
Second, women have less education and limited
access to information. High illiteracy levels prevent
women from securing decent jobs, government
funding and other opportunities which when
compounded by discriminatory laws and gender
norms increase their vulnerability to climate change
(Anonymous 2022b). Third, women have restricted
mobility. They not only lack the economic and social
resources that would allow them to relocate, but they
also confront cultural and religious limitations that
impede their mobility during disasters (Anonymous
2014). Fourthly, women are socially excluded from
decision-making processes, leaving them
marginalized and more susceptible to the effects of
climate change (Maharjan et al. 2012, Dhungana
2014, Anonymous 2023b). These and other factors
such as poverty, political hurdles and gender
discriminatory roles render women more vulnerable
to climate change (Anonymous 2013).

In Africa, women are on the frontline confronting
the threats that climate change poses to their families’
health and way of life. However, they are ill-equipped
and under-resourced to make the necessary
adjustments to cope with climate change
(Anonymous 2011). Several studies show that the
effects of climate change are felt more strongly by
rural people, the majority of whom are women
(Bradshaw 2010, Nyasimi et al. 2018). In Kenya,
patriarchal conventions that assign gender roles give
women a greater share of the burden of caring for
the home. As primary caregivers, their
responsibilities include fetching water and firewood,

obtaining food, tending to the sick, children and
elderly, and engaging in agricultural work for
sustenance. Besides, women have additional
impediments to knowledge, technology, decision
making, and access to financial services and markets,
all of which contribute to their increased vulnerability
to disasters (Anonymous 2020a). Although debates
on gender usually centre on how women are more
susceptible to the effects of climate change, men have
unique vulnerabilities that should be considered in
climate change initiatives. The difficulties posed by
climate change in Africa have been the subject of
several research studies; yet, the connection between
gender and climate change is still largely unexplored.
With little, inconsistent, and patchy empirical
evidence, the topic is still substantially unexplored.
This study, thus aimed at closing this research gap
by investigating how gender influences climate
change vulnerability in Makueni County, Kenya.

METHODOLOGY

Study area description

Makueni county, which is primarily inhabited by the
Akamba peoples of Kenya, is located in Kenya’s
lower eastern region and spans an area of §,034.7
km?. The county lies between 259 and 2138 m above
sea level and is divided into four distinct areas: the
undulating and extremely steep Kilungu, Kilome and
Mbooni uplands to the northwest, the vast open plains
with gently sloping terrain extending to the south-
east from Kilome’s foothills, Kibwezi bottomlands
bounded by the Chyulu Hills mountain range to the
southwest and the Yatta linear plateau to the
northeast. The county has a population of 987, 653
persons, which is rising at an annual rate of 1.4%.
The average household size is 4.0 members. Women
make up 51% of the population. The bottom of the
county’s demographic pyramid is heavily populated
(44% of the population is under the age of 15).
Absolute poverty affects 34% of the population. The
county’s illiteracy rate is low, at 22%. Agriculture is
the county’s most important economic activity
accounting for 78% of the county’s Gross Domestic
Product. Firewood is the primary source of energy
for cooking, with 78% of the population relying on
it (Anonymous 2019c,d).
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Figure 1. Study area

Sampling procedure

The proportion of the population who took part in
this study was determined using the Yamane (1967)
formula:

0= N
T 14N(e)?

(1)
Where, N = target population, e = precision level
(0.05), n = sample size

In substitution:

244,669
n= 7 =
1+244,669 (0.05)

399.34

=400

To identify the households that took part in this
study, the area was first divided into clusters that
represented the nine sub counties in Makueni County.
Multistage random sampling was then used to
identify the villages and households who participated
in this study. Table 1 displays the number of
households from each sub-county that took part in
the study. The numbers were computed based on the

total number of households in each sub-county.

Data collection

Questionnaires were used to collect cross-sectional
primary data for this study. The pre-tested semi-
structured questionnaire was administered to a
population sample of 400 household heads who

Table 1. Survey participants per sub-county

Sub-county Number of Sample size
households (households)

Kathonzweni 18,365 30
Nzaui 30,819 50
Kilungu 14,586 24
Mukaa 28,185 46
Makindu 21,756 36
Makueni 34,479 56
Mbooni East 23,734 39
Mbooni West 24,833 41
Kibwezi 47912 78
Total 244,669 400
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provided information on vulnerability to climate
change. The Kenya Meteorological Department
provided rainfall and temperature data.

Data analysis

Data analysis was done using two livelihood
vulnerability indices: the composite Livelihood
Vulnerability Index (LVI) and the Intergovernmental
Panel for Climate Change (LVI-IPCC) vulnerability
index.

Livelihood vulnerability index — Composite index
approach

The LVI has seven major components which include
health, food, water, climate variability and natural
disasters, social networks, livelihood strategies and
socio-demographic profile. Each of these major
components is composed of a number of sub-
components. Despite the fact that each primary
component has a variable number of sub-
components, a balanced weighted average approach
is utilized to ensure that each sub-component
contributes equally to the overall index. Because each
sub component is assessed on a distinct scale,
standardization must first be performed in order to
generate an index for each of them. The following
equation was used for standardization in this study:

Sg—Smi
_ 53

Index, = 2t

9

Smax~Smin

2

Where s, is the sub-component for gender g, and

g
Smin and S are the minimum and maximum
values derived using data from both gender
categories, respectively. The minimum and
maximum values for variables that measure
frequencies, such as percentage, were set to 0 and
100, respectively. The sub-components were
averaged standardization using equation (3) to find

the value of each major component.

Yityindexs
My =y G)

Where M, is one of the seven major components for

gender (Q), indexsg

make up each main component indexed by ;, and 5,
is the number of sub-components in each main
component. After determining the values for each

i 1s the sub-components that

of the seven main components for gender, they were
averaged using equation (4) to generate the overall
LVI score for gender.

Tl W Mg
Lviy = 72221”’%

4)

Where LV, the Livelihood Vulnerability Index for

gender g is the weighted average of the seven major
components. The number of sub-components that
make up each main component determines the

weights of each major component W), . This study

adopts Hahn et al. (2009), scale which ranges from
0 (least vulnerable) to 0.5 (most vulnerable). Table
2 lists all the major components as well as the sub-
components that comprise each major component.

LVI-IPCC framework approach

The LVI-IPCC approach which groups the LVI’s
seven primary components into three vulnerability
contributory factors i.e., exposure, sensitivity and
adaptive capacity, as shown in table 3, was also used
to determine gendered livelihood vulnerability to
climate change in Makueni County. The LVI-IPCC
calculation uses the same equations (2), (3), and (4)
as the LVI calculation. However, under the LVI-IPCC
technique, the primary components of the LVI are
not combined into the LVI in one step as they are in
the composite LVI approach; rather, they are first
combined into the LVI using the following equation:

n
C% — Z;‘:;LVMI-Mg!-
Z!‘:l””M!‘

)

Where CF; is an IPCC defined vulnerability
contributory factor for gender g, M, is the main

component for gender g indexed by i, Wy, is the
weight of each major component and n, is the total
number of major components in each IPCC
contributory factor. After determining exposure,
sensitivity and adaptive capacity, the LVI-IPCC is
calculated by integrating the three vulnerability
contributory factors using the following equation:

o)y ©

Where LVI —IPCC, represents the Livelihood

Vulnerability Index for gender g, ¢ represents the

LVI—IPCC, = (e,

calculated exposure score for gender g, 4 represents
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Table 3. LVI-IPCC vulnerability contributory factors

Vulnerability Main components

contributing factors

Sensitivity Food, Health, Water

Exposure Natural disasters and climate
variability

Adaptive capacity Socio-demographic

profile, Social networks,
Livelihood strategies

the estimated adaptive capacity score for gender g,
and represents the sensitivity score for gender g.
This study adopted the LVI-IPCC scale developed
by Hahn et al. (2009), which ranges from -1 (least
vulnerable) to 1 (most vulnerable).

RESULTS

Demographic profile of the respondents

The respondents for this study were 400 farmer
households in Makueni County of which 67.83%
were male and 32.17% were female. Male
respondents’ mean years of education was
11.40£3.81 years, while female respondents’ mean
years of education were 10.31+4.36 years. The mean
of the Natural Logarithm for male household head
income was 9.29+0.79, while that of female
household head income was 8.97+0.87. Male headed
households had a mean household size of 5.34+2.05
persons and female headed households had a mean
household size of 4.86+1.8 persons. Male headed
households had an average of 5.31£5.04 acres of
land, while female headed households owned an
average of 4.87+5.23 acres.

Table 4. Demographic profile of survey participants

LVI - The Composite Index Approach
The whole area (Makueni County)
Table 5 documents the gendered livelihood
vulnerability analysis results for Makueni county.
According to the results, female headed households
in the county are more vulnerable to climate change
impacts (LVI: 0.296) than male headed households
(LVI: 0.275). An analysis of the major LVI
components revealed that female headed households
were more vulnerable in six out of the total seven
major components, including socio-demographic
profile, livelihood strategies, social networks, food,
water, and natural disasters and climate variability.
Similarly, female headed households exhibited a
higher vulnerability in majority of the LVI sub-
components. The findings also revealed that
vulnerability in both male and female headed
households was majorly influenced by three factors,
namely natural disasters and climate variability
(female: 0.375 and male: 0.358), livelihood strategies
(female: 0.363 and male: 0.319) and water
availability (female: 0.342 and male: 0.317).
When the LVI scores were plotted on a
vulnerability spider diagram, the results were as
displayed in Figure 2. The diagram shows that, with
the exception of health, female headed households
were more vulnerable in all main components. In
addition, both male and female headed households
were significantly vulnerable in terms of livelihood
strategies, natural disasters and climate variability,
water and food main components.
Makueni County Sub-counties
When the results were reviewed by sub-county,
several differences in susceptibility between male
and female headed households were observed (Tables

Variable Gender Mean Std. Dev. Min Max
Age Male 50.39 13.03 26 89
Female 48.45 12.94 23 73
Education years Male 11.40 3.81 0 26
Female 10.31 4.36 0 18
Household head income (Natural Logarithm) Male 9.29 0.79 6.91 11.92
Female 8.97 0.87 6.21 11.29
Household size Male 5.34 2.05 1 16
Female 4.86 1.8 1 10
Size of land (acres) Male 5.31 5.04 0 30
Female 4.87 5.23 0 25
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Figure 2: Vulnerability spider diagram of LVI major component scores for male and female headed house-

holds in Makueni County

6 and 7). In Kathonzweni sub-county, households
headed by women were more vulnerable than those
headed by men (0.271 versus 0.254). Women’s
vulnerability was highest in the livelihood strategies
main component (0.489), whilst men’s vulnerability
was highest in the social networks’ main component
(0.487). Both groups exhibited lowest vulnerability
levels in the socio-demographic profile (male: 0.084
and female: 0.124). In Nzaui sub-county, the overall
livelihood vulnerability index for women was higher
than that of men (0.289 versus 0.277). Both groups
were most vulnerable in the social networks’ main
component (male: 0.462 and female: 0.482) and least
vulnerable in the socio-demographic profile
component (male: 0.111 and female: 0.090). In
Kilungu sub-county, both male and female headed
households exhibited similar levels of vulnerability
(male: 0.286 and female: 0.285). Vulnerability in men
was highest in the livelihood strategies main

component (0.445), while that of women was highest
in the social networks’ main component (0.515). Both
groups had low levels of vulnerability in socio-
demographic profile (male:0.122 and female:0.123).
In Mukaa sub-county, men and women showed
comparable degrees of vulnerability (0.310).
However, male headed households were most
vulnerable in the social networks’ main component
(0.479) and women in water main component
(0.411). Both groups were least vulnerable in the
socio-demographic profile (male: 0.122 and female:
0.140). In Makindu sub-county, men were more
vulnerable than women (0.290 compared to 0.281).
Vulnerability among male headed households was
highest in the social networks’ main component
(0.517), while that of female headed households was
highest in the livelihood strategies main component
(0.555). Vulnerability among the two groups was
lowest in the socio-demographic profile main
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component (male: 0.053 and female: 0.067).

In Makueni sub-county, both male and female
headed households had comparable levels of
vulnerability (LVI: 0.286). Additionally, both groups
recorded highest levels of vulnerability in the
livelihood strategies main component (male: 0.464
and female: 0.529) and lowest levels of vulnerability
in the socio-demographic profile component (male:
0.122 and female: 0.135). In Mbooni East sub-
county, households headed by women were more
vulnerable to climate change than those headed by
men (0.320 against 0.302). Both groups recorded
highest vulnerabilities in the social networks’ main
component (male: 0.509 and female: 0.451). Men
were least vulnerable in the socio-demographic main
component (0.135), and women were least vulnerable
in the health main component (0.143). In Mbooni
West sub-county, both men and women exhibited
similar degrees of livelihood vulnerability with men
being somewhat more vulnerable (male: 0.307 and
female: 0.300). In both groups, vulnerability was
highest in the social networks’ main component
(male:0.473 and female:0.492) and lowest in the
health main component (male: 0.129 and female:
0.179). In Kibwezi sub-county, male headed
households were more vulnerable (0.329) than
female headed households (0.315). In this sub-
county, both men and women exhibited highest levels
of vulnerability in the social networks’ main
component (male: 0.537 and female: 0.432). Male
headed households were least vulnerable in the socio-
demographic main component (0.151) while female
headed households were least vulnerable in the health
main component (0.182).

The LVI-IPCC approach

The whole area (Makueni County)

Table 8 summarizes the gendered analysis results
from the LVI-IPCC model. Although the results do
not indicate a substantial difference in overall
livelihood vulnerability between male and female
headed households (male: 0.038, female: 0.034),
distinct disparities are observed in the LVI-IPCC
vulnerability contributory factors with female headed
households exhibiting greater vulnerability in all
three factors (Exposure — female: 0.375 and male:
0.358; Sensitivity — female: 0.290 and male: 0.278;
Adaptive capacity — female: 0.259 and male: 0.221).

The gendered LVI-IPCC scores were further
plotted on a vulnerability triangle and the results are
shown in figure 3. The figure portrays a society in
which female headed households are more vulnerable
in all three indicators of livelihood vulnerability. It
is also worth noting that the adaptive capacity
indicator revealed a considerable vulnerability
disparity between male and female headed
households.

Makueni County Sub-counties

Table 9 documents results for the gendered LVI-IPCC
scores for households in the nine sub-counties in
Makueni County. According to the results, male
headed households in Kathonzweni sub-county
exhibited higher vulnerability to climate change than
female headed households (male: -0.012 and female:
-0.026). Female headed households in this sub county
were, however, more sensitive (0.236 versus 0.203)
and highly vulnerable in their capacity to adapt to
climate change (female: 0.341, male: 0.322). In
Nzaui sub-county, male headed households were
more vulnerable to climate change (0.006 versus -
0.008). Although both men and women in this sub-
county had a comparable degree of adaptive capacity
(male: 0.310 and female: 0.311), men were more
exposed (0.337 versus 0.280) and women more
sensitive to climate change (0.277 compared to
0.228). In Kilungu sub-county, the results indicated
greater vulnerability in households headed by men
(0.008 versus 0.001). Though the differences
between male and female headed households with
regards to adaptive capacity (male: 0.311 and female:
0.316) and sensitivity (male: 0.243 and female:
0.249) in this sub county were negligible, the male
headed households were more exposed to climate
change (0.345 versus 0.319). In Mukaa sub-county,
both groups exhibited similar degrees of vulnerability
(male: 0.016, female: 0.013). Nonetheless, a
significant difference was observed in their levels
of exposure as male headed households recorded a
higher exposure (0.350 versus 0.334).

In Makindu sub-county, households headed by
men were more vulnerable (-0.005 versus -0.020).
Additionally, they were more exposed (0.301 versus
0.253), and more sensitive to climate change impacts
(0.264 against 0.258). In Makueni sub-county,
households headed by women were more vulnerable
to climate change (-0.008 compared to -0.013).
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Figure 3. Vulnerability triangle of the LVI-IPCC contributing factors scores for male and female headed

households in Makueni County

Despite having a lower sensitivity (0.224 against
0.270), they were more exposed (0.317 versus 0.270)
and had a higher vulnerability in their adaptive
capacity (0.353 against 0.319). In Mbooni East sub-
county, male headed households were marginally
more susceptible to climate change (-0.003 versus -
0.006). Although both groups had a similar sensitivity
to climate change (male: 0.290 and female: 0.297),
households headed by women were more vulnerable
in terms of adaptive capacity (0.347 against 0.318).
In Mbooni West sub-county, households headed by
men were more susceptible to climate change (-0.022
versus -0.040). Additionally, these households were
more exposed (0.265 against 0.218) and exhibited a
significantly higher sensitivity to climate change
effects (0.302 compared to 0.298). However, female
headed households in this sub county were more
susceptible in terms of adaptive capacity (0.353
versus 0.339). In Kibwezi sub-county, female headed
households were more vulnerable to climate change
impacts (-0.007 compared to -0.025). Despite having

a lower sensitivity to climate change (0.273
compared to 0.338), they were more exposed (0.338
versus 0.276) and had a higher vulnerability in
adaptive capacity (0.362 against 0.349).

DISCUSSION

LVI — the composite index approach

The findings show that vulnerability is a dynamic
condition that varies not only from time to time, but
also from place to place as being shaped by factors
such as gender, availability of opportunities and

Table 8. Gendered LVI-IPCC scores for households
in Makueni County

Gender LVI-IPCC Key Components LVI-IPCC
Adaptive Sensitivity  Exposure Scores
capacity

Male 0.221 0.278 0.358 0.038

Female 0.259  0.290 0.375 0.034
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Table 9. Gendered LVI-IPCC scores for households in Makueni County sub-counties

Sub-county Gender

LVI-IPCC Key Components

LVI-IPCC Scores

Adaptive capacity Sensitivity Exposure

Kathonzweni Male 0.322
Female 0.341
Nzaui Male 0.310
Female 0.311
Kilungu Male 0.311
Female 0.316
Mukaa Male 0.297
Female 0.292
Makindu Male 0.320
Female 0.332
Makueni Male 0.319
Female 0.353
Mbooni East Male 0.318
Female 0.347
Mbooni West Male 0.339
Female 0.353
Kibwezi Male 0.349
Female 0.362

0.203 0.262 -0.012
0.236 0.233 -0.026
0.228 0.337 0.006
0.227 0.280 -0.008
0.243 0.345 0.008
0.249 0.319 0.001
0.302 0.350 0.016
0.313 0.334 0.013
0.264 0.301 -0.005
0.258 0.253 -0.020
0.270 0.270 -0.013
0.224 0.317 -0.008
0.290 0.306 -0.003
0.297 0.328 -0.006
0.302 0.265 -0.022
0.298 0.218 -0.040
0.338 0.276 -0.025
0.273 0.338 -0.007

resources, social structures existing in given place,
geography, and other environmental circumstances,
among others. These findings are consistent with
those of Abbasi et al. (2019), who pointed out that
vulnerability is not a state that is felt but rather, one
that is embodied depending on certain parameters
and it differs depending on gender, time, location,
and social positions. As far as the whole county is
concerned, the results indicated that households
headed by women are more vulnerable to climate
change impacts than those headed by men.
Comparable findings have been reported in other
studies (Sujakhu et al. 2019, Nzengya and Maguta
2021). Women are regarded to be particularly
vulnerable to climate change due to factors such as
illiteracy, insufficient resources, and limited access
to information (Abbasi et al. 2019). The results also
revealed that households headed by women were
more vulnerable than those headed by men in all key
components considered except health. These findings
corroborate those of Alhassan et al. (2019), who
reported higher vulnerability among female headed
houseolds in all key domains except health. Similarly,
Aiswarya et al. (2023), observed increased

vulnerability among female headed households in
all LVI main components considered.

Although women in the county as a whole were
more vulnerable to the effects of climate change, the
situation differed in particular sub-counties. For
example, in the sub-counties of Makindu, Mbooni
West and Kibwezi, the results appeared
counterintuitive as male headed households exhibited
higher susceptibility to the effects of climate change
than female headed households. Although this is
contrary to expectations and contradicts several other
studies (Ashrafuzzaman et al. 2022, Aiswarya et al.,
2023), the results confirmed the findings of
Balikoowa et al. (2018) and Andeyangtso and Ifeoma
(2022), who established that households headed by
men were more vulnerable than those headed by
women, implying that the presumption that
households headed by women are more vulnerable
may disenfranchise vulnerable male headed
households. In Kathonzweni, Nzaui and Mbooni East
sub-counties, households headed by women were
more vulnerable than those headed by men, a
common observation in several other studies (Jeiyol
et al. 2022, Wright et al. 2023). Additionally,
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compared to households headed by men, households
headed by women in these three sub-counties were
more vulnerable to both livelihood strategies and
water main components. Their vulnerability was
greatly exacerbated as a result of this. Alhassan et
al. (2019), made a similar observation, noting that
female headed households in northern Ghana were
more vulnerable in terms of livelihood strategies and
water main components than male headed
households. This was due to the female headed
households not only having difficulty procuring
water, but also failing to diversify their revenue
sources beyond agriculture.

A somewhat unique scenario was discovered
among households in Kilungu, Mukaa and Makueni
sub counties, where both male and female headed
households demonstrated similar degrees of
livelihood vulnerability. Despite the similar overall
LVI ratings, there were many variances in the major
component scores as both groups documented
distinct vulnerabilities. This adds to the developing
understanding of the differing susceptibilities of men
and women to the effects of climate change.

LVI-IPCC

The LVI-IPCC analysis yielded intriguing results,
as male headed households were more vulnerable in
the county as a whole and in the majority of sub-
counties, a scenario not seen in the LVI analysis
results. Such variations when data is subjected to
both LVI and LVI-IPCC analysis are not new as other
studies have reported similar disparities (Dendir and
Simane 2019, Rai et al. 2022, Ntali and Lyimo 2022).
These discrepancies can be explained by the
variations in model parameters and presumptions
used in computations. Despite the inconsistencies,
both methodologies are useful in identifying factors
that shape household vulnerability to climate change.
The LVI-IPCC findings that categorize men as the
most vulnerable can be explained by the existence
of various development initiatives in the study area
from both governmental and non-governmental
entities that have resulted in the empowerment of
women. In fact, women in Makueni county have a
higher membership in social groups, some of which
function as saving groups and enhance women’s
economic autonomy. The findings are congruent with

that of Phuong et al. (2023) who discovered that men
in Pa Co, Vietnam were more vulnerable to climate
change than women because of the latter’s economic
empowerment and role advancement.

Although male headed households recorded
higher overall vulnerability in the county and most
sub counties, female headed households in the county
and the sub counties (excluding Mukaa) had a higher
vulnerability in terms of adaptive capacity. Having
lower income and smaller landholdings, women in
Makueni county have a limited ability to adapt to
climate change. People with lower incomes are
typically impoverished and possess few assets that
can be liquidated in difficult times. Secure land tenure
also supports land use investments that help in both
adaptation and mitigation of climate change. These
findings are consistent with those of Alhassan et al.
(2019) and Basiru et al. (2022) who found women
to be more vulnerable in terms of their capacity to
adapt to climate change.

CONCLUSIONS

The study examined the gendered susceptibility of
households to climate change in Makueni county
using two livelihood vulnerability indices, the LVI
and the LVI-IPCC. Both approaches proved to be
excellent tools for comprehending the diversity of
vulnerability. The findings of this study support the
assertion that vulnerability to climate is not gender
neutral, but is differentiated and deeply intertwined
with patterns of inequality. Further, the findings
imply that an individual’s vulnerability is influenced
by a number of overlapping factors rather than just
one. In Makueni County, three factors - livelihood
strategies, social networks, and climate variability
have a significant impact on vulnerability in both
male and female headed households, albeit to varying
degrees. These factors in turn increase households’
exposure to and sensitivity to climate change, while
limiting their capacity to adapt. Interventions aiming
at boosting resilience by diversifying livelihoods and
building solid social networks is crucial for
enhancing household’s adaptive capacity. Similarly,
efforts towards climate change mitigation, though
long term, can play a significant role in limiting
climate change as the area is prone to frequent
droughts. In general, policy interventions ought to
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be specific and targeted based on who and what is
vulnerable. They should consider the primary
vulnerability drivers in each group and, as a result,
initiate context-specific interventions to reduce
households’ vulnerability to climate change.
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