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Abstract

While the science of climate change is well investigated across most disciplines, people’s perception
of climate change effects has not been well addressed. This paper sought to address the question of
climate change perception and the effect of climate change on rural household livelihoods within the
Lake Victoria Basin of Kenya. The study relied on households’ perception of effect of climate change
on the areas of agriculture, and food security, water, and energy supply. Multistage sampling was
applied to select 539 households from four eco-ecological zones. The study revealed that most
households presented localized explanations of climate change, which included: frequent and
prolonged droughts, variations in rainfall onset and cessation, increased temperatures, an increased
strong wind episode. Some households perceived climate changes effects resulted into a decrease in
crop yield, resulting in increased household food insecurity, while some perceived water stress at
household level, but mainly for those who relied on surface water, well water, borehole, and the
natural spring. In addition, some of the households perceived shortage in energy sources, particularly
hydroelectric power was said to be sensitive to the changes in climate. These perceptions were based
on households’ experiences, and partially the results were found to be consistent with physical
science of climate change. The paper therefore recommends the need to harmonise household
perception with the climate change policy in order to address emerging challenges of climate change
at the local level, create more climate change awareness supported through a comprehensive climate
change action plan on country’s preparedness of extreme climate events at household level.
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Introduction

Impacts of climate change on human society has extensively been discussed (Boko et al., 2018; IPCC,
2001b; IPCC, 2007). These reports have been categorical about high vulnerability in Africa owed to
the people’s low adaptive capacity. There is consensus that climate change will exacerbate a growing
challenge on agriculture and further, disrupting food stability through alleviation of poverty
(Thornton et al., 2009). Antwi-Agyei et al. (2013) established factors that contribute to household
vulnerability to climate change in Ghana and factors such as overdependence of household on rainfed
agriculture, lack of diversification on household income (Friedman et al., 2019), and limited access
to reliable climate information. Changes in temperature and precipitation extremes are obvious in the
East Africa region (Gebrechorkos et al., 2019), furthermore, Ambeje et al., (2011) reported climate
extremes in some parts LVBK, attributing that to shortage in food supply, limited access to income
and needed social services. EI Nino related events are reported (Indeje et al., 2000) to cause changes
in weather patterns in some parts of equatorial-subtropics of East Africa. The erratic weather patterns
experienced within Africa from 1980 to 2000 tripled food crisis per year (FAO, 2004); while droughts
diminished water supplies (Gan et al., 2016) and a decline in crop production, which resulted in
rampant famine faced in Africa. For instance, in Kenya, a good proportion of the vulnerable
population depends on climate-based resources, which are affected by frequent drought event
(Tumushabe, 2018), and flooding which are some aspects of climate change.

Climate change, therefore, has a serious implication on the economy of many underdeveloped
countries. With climate change projections showing more uncertainty, there is increased concern over
its current and future impacts on vulnerable people (Xu et al., 2009). There are several factors
contributing to high household vulnerability to climate change; these factors include poverty level,
overreliance on natural resources, subsistence nature of their production, and limited adaptive
capacity (Yaro, 2004; Pavola, 2008; Abdul-Razak and Kruse, 2017; Simotwo et al 2018). However,
many households employ different adaptation strategies to cushion themselves against risks (Burney
et al 2014; Belay et al. 2017). Houscholds’ adaptation, however, depends on each houschold’s
perception of climate change risks to their livelihoods (Jarawura, 2014).

Livelihoods are described as peoples' capabilities, assets, and activities that are required to make a
living (Turner et al. 2015). According to Bebbington (as cited in King, 2012), livelihoods assets are
physical, natural, human, financial, and social-cultural in nature. Sustainable livelihoods are achieved

when households have access to household resources that are combined in pursuit of different
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livelihood strategies (Asravor, 2018; Scoones, 1998). It also must also protect the natural resource

base without which the livelihoods would be jeopardized.
Literature review and theoretical background

Literature Review

The majority of rural households in Sub-Saharan Africa depend on rainfed farming, which is
susceptible to changes in climate (Keshavarz et al., 2017; Mikalitsa, 2010; Amissah, 2003; Spence et
al., 2011; Cooper et al., 2008). It is estimated that one-third of Africa's population lives in drought-
prone areas and, that poverty levels have risen in the recent past (Beegle & Christiaensen, 2019) with
number likely to go even higher to extreme climate exposure. A study on the effect of climate change
on small scale farmers in Tanzania, revealed a 3.3 % decrease in food production due to the decade
decrease in rainfall (Mbilinyi et al., 2013). This resulted in a corresponding increase in food insecurity
in the country. In Lake Victoria basin, frequent and severe drought e, which is linked to climate
change, has been observed (Awange et al 2007). Wabwire et al. (2020) recorded changes in onset and
cessation of both short and long rains because of climate change which was likely to escalate rural
livelihood challenges. A study by Mertz et al. (2009), asserted that the frequency and severity of such
climate events had the capability of causing a decline in the number of livestock, especially in their
drier areas and result into a drop in crop yield in arable lands (Weber, 2010). The livelihood activities
of most of households have directly or indirectly been affected by climate events (Le Dang et al.,
2014; Ambeje et al. 2011; Akudugu et al., 2013). Changes in the rainfall onsets, prolonged and
intensified droughts, threaten food security (Herrera et al., 2018; FAO 2009), increase water stress
(FAO, WFP, and IFAD, 2010) and exacerbate poverty level in the region (Hiscock & Tanaka, 2006).

Gendered Climate change study by Mainlay and Tan (2012) revealed that climate change exposed
more women to high vulnerability than men due to their gender roles. Incidents of drought for
instance, contributed to water stress, which forced women to search for alternative sources at distant
places (Lama, 2010). Water shortage hits hard on woman’s routine, as they have to cope with the
domestic and kitchen, compromising girls’ useful time on schooling and well-being. Additionally,
Karki et al. (2017) in their study asserted that scarcity of water supply affected menstrual cleanliness

among adolescent girls particularly in poor societies.

A study by Davis et al. (2018) indicated that when the climate variability and change become extreme,
people would migrate to areas where they perceived have a favourable climate. Migration could likely

lead to congestion in an area resulting in unemployment and poor health services. Extreme climate
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also increases morbidity and mortality because most people will not be in a position to access basic

needs because of limited income triggered by employment (Kjellstrom et al. 2020; Riley et al. 2018).

A study by Clement (as cited by Tirado & Meerman, 2012) on climate change and human health
concluded that changes in climate modified the transmission of diseases such as cholera, malaria and
meningitis. The modelling of climate change and malaria transmission dynamics further revealed that

extreme weather conditions triggered more malaria cases in Kenya (Eikenberry & Gumel, 2018).

The vulnerability of the coastal communities cannot be overemphasized. There is a change in altered
ocean currents to salinity intrusion, from heavy and erratic rainfall to flash floods. This situation has
forced some people to search for other means of livelihood (Cinner et al. 2012), for some households
whose livelihoods is agro-ecologically dictated they have had to integrate other activities to
supplement agriculture since it’s no longer dependable (Dube et al. 2016). Extreme climate events
have forced people to migrate from their homes in search of a means of survival. Such changes in
climate are not only a major global environmental challenge but also a problem of great concern in
third world countries. Most households in Africa are likely to find themselves victims of such
problems, which have a direct impact on the livelihood strategies. In the Northern Hemisphere,
climate change is said to have increased global average surface temperature, resulting into sea levels

rise and a decrease in snow cover (Brown & Mote 2009).

While much attention has been focused on science of climate change, people’s perception of climate
change has not received same attention. The available literature has demonstrated the effects of
climate change, showing its impact on food security, water and energy supply. These studies have
however, not been candid on households' perception of climate change effects on livelihood sources
and activities. It is in this context that this study sought to bridge the existing gap in literature on

household's perception of climate change and its effects on the livelihood.
Theoretical Background

The study is based on the Sustainable Livelihood Approach (SLA) framework. The framework arose
during the early 1990s (Hope & Kempe, 2009). SLA is a reaction to changes in general thinking about
development as top-down processes, to one that is centered more on the participation of local
communities (Solebury, 2003). Sustainable Livelihood Framework provides the key components that
make up a livelihood and the contextual factors that support them. These factors include the five
capitals (human, social, natural, financial, and physical) (Reed et al., 2013). Other capitals have been
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documented such as information (Odero, 2008), and cultural and institutional assets (Cochrane,

2006). Climate change has the potential of affecting livelihood activities, key natural resources, and

infrastructure critical for livelihood.

[ LIVELIHDODS
Livelihond ACTIVITIES ADAPTIVE LIYELIHOOD

Agsets CAPACITY OUTCOME

Climate trends
&

4

A,

N T

Livelihood
Assets
Social
Physical
Financial
Natural
Human

MWEDIATIMNG PROCESSES

Figure 1. Modified Sustainable Livelihood Framework
Source: DFID (2000)
The notion of sustainable livelihood, (Figure 1), seeks to reinforce human's ability to manage and

recuperate from challenges unleashed by climate change while, at the same time enhancing its
capabilities, assets, and activities both now and in the future, without undermining the natural
resource base (Chambers & Conway, 1992). The approach is noted to have several strengths in
assessing livelihood indicators that relate to the study (DFID, 2000). The SLA is people-centered and
therefore, centers on people as opposed to the resources they use in earning their livelihood. The
approach lays a strong emphasis on the role of the poor and vulnerable such as rural households. The
dynamic nature of this approach in determining the impact of climate change and the livelihood
outcomes that shape the household's life have extensively been explored (Reed et al. 2013). Few
limitations have been noted with this approach and of them is the fact that it does not emphasize the
need to identify each individual's household needs and problems (Farrington et al., 1999), and also,
it oversimplifies household livelihoods realities (Brocklesby & Fisher, 2003). Despite its limitation,
this approach was best suited for this study since it helped in the identifying the underlying strengths
of each household to navigate through the effects of climate change, and prioritize actions for each
vulnerable household. The SLA further enabled this study to make connections between people and
their enabling environment that influenced the household livelihood outcomes. The approach has

been applied to other studies in measuring livelihood resilience (Quandt, 2018), poverty reduction
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(Sati & Vangchhia, 2016), and understanding poverty and vulnerability in communities (Gee Nee &
Mansur, 2015).

Materials and Methods

Study Area

The basin is situated between latitudes 1°15" North and 1°30" South and longitudes 34° East and
35°30" East. Consequently, its position makes it to experience a modified equatorial climate. The
basin is an extensive geographical land extending from Mau ranges to the border of Uganda and
Tanzania (Figure 2). It covers a total area of about 38, 913 km? which is about 21.5% of the overall
basin, with a coastline of approximately 550 km (UNEP, 2002). The basin has a diverse landscape
pattern, with the plains bordering the lake experiencing annual floods. The plains typically slope
toward the lake and are surrounded by several hills, escarpments close to the valley and Mt. Elgon.
The altitude ranges between 1800 to 3000 meters ASL, which typically affect the rainfall, and the
temperature of the basin. The general location of the basin exposes the residents to yearly flood risks
inflicting major destruction on their livelihoods.

The basin has a variety of climates, which range from a modified equatorial situated around the lake
locality, to semi-arid situated within the lake literal. The modified equatorial climate is hot and humid,
with significant rainfall occurring throughout the year, while the semi-arid type of climate is
characterized by sporadic droughts.

The rainfall patterns follow the ITCZ movement; consequently, the bimodal rainfall is experienced
from March to May, which is the period of the wettest months, while November to December
experiences short rains. Annual rainfall varies between 700-2000mm (Figure 3.2). Rains are poorly
distributed in the areas bordering the lake whereas highland areas receive high rainfall. In most areas,
maximum and minimum temperature ranges between 28.6° C and 28.7° C, and 14.7° C to 18.2° C
respectively.

The population is about 13 million people with a higher population density of about 257 persons per
square kilometers and, average population growth of 3% (Government of Kenya, 2019). Agriculture
is the dominant economic activity that sustains rural livelihoods in the basin. Crop farming is done
alongside with livestock rearing as a buffer to crop failure. Major food crops grown under subsistence
farming include; maize, millet, sorghum, cassava, beans, rice, potatoes, and groundnuts while main
cash crops include; sugarcane, tea, coffee, and cotton. Most farming is rainfed and therefore very

susceptible to climate change impacts.

67



The Perception of Rural Households on Climate Change Effect on Rural Livelihoods in Lake Victoria
Basin

[Em=m—— ——«
®  Major Town e B uHi-2 UM4
[ Basin Counties B oo UH2 B uvvo
 Victoria Basin M1 UHO
Agro Ecological Zone
- U
I . Victoria
) e vz
L
[ 224 . e uM2-3
o R e
I ov34

LH3-UM3 st

Figure 2: The Lake Victoria Basin of Kenya Source: Adopted from Kenya Soil Survey, 2017

Methods

This study was based on both qualitative and quantitative methods where data was collected from a
stratified sample survey of 539 households. From the main agro-ecological zones of the Lake Victoria
Basin of Kenya. The households were from Mururu, Tambua, Kibingei, and Chepchoina
administrative wards, which represented the lower midland; the upper midland, lower highland, and
upper highland agro ecological zone respectively (Table 1). The households selected for this study
were rural in nature and their livelihood activities depended on climate-controlled resources. The
target population of this study was smallholder farmers practicing rainfed agriculture. A multi-stage
sampling stratified random sampling was used to select 539 households from four main agro-climatic
zones in the Lake Victoria Basin of Kenya (Table 1). The population was stratified according to agro-
ecological zones.

Table 1: Distribution of Selected Households from Study Site

Agro-ecological zone  Administrative Ward Location No. of Selected
Ward Population  population Households
Lower Midland Zone  Muhuru 4,669 1,320 132
Upper midland zone ~ Tambua 4,007 1,253 125
Lower Highland zone Kibingei 6,460 1,639 163
Upper Highland zone  Chepchoina 1,865 1,195 119
Total 17,001 5,407 539

Government of Kenya. (2019)
The households were considered based on spatial representation and household rural livelihood

characteristics. A questionnaire and interview schedule were administered to household heads by the

68



Ghana Journal of Geography Vol. 12 (2), 2020 pages 62- 83

researcher and a team of trained field assistants. The questionnaire was written in English however
where respondents were illiterate, local translators were used. The collected data was analyzed
quantitatively and qualitatively. All the statistics were performed using SPSS -IBM version 23

Results

Rural Households’ Perception of Climate Change Effect

The study finding indicated that the majority of the households (96%) perceived climate changes in

the region. The result in Table 2 revealed that climate change perceived by the respondents include
frequent and prolonged drought (42%), variation in rainfall onset and cessations (12%), increase
heavy rains (11%), and 9% of the household respondent perceived hailstones as part of climate
changes. Other households’ respondents perceived an increase in strong wind episodes (6%),
excessive rainfall in the region (6%), and an increase in temperature (4 %). Based on agro-ecological
zones, this study showed that the Lower Midland Zone had the highest number of households that
perceived frequent and prolonged dry spells (42%), while, Lower Highland zone had the highest
number of households that perceived increased hailstone incidences (37%). Increased strong wind
episodes (65%, El Nifio episode (45%), and increased temperature (65%) were also perceived by
farmers. The Upper Highland zone had the highest number of households who perceived variation in
rainfall onset and cessation (49%) and an increase in heavy rain patterns (44%). The study further
revealed that a significant number of respondents from Upper Highland zone and Lower Highland
zone perceived variation in rainfall onsets and cessations (49%) and increase in temperature (65%)
respectively (Table 2).

69



The Perception of Rural Households on Climate Change Effect on Rural Livelihoods in Lake Victoria
Basin
Table 2. Household’s perception of climate changes in the Lake Victoria Basin of Kenya.

Climate change perception Upper Lower Lower Upper Total/
midland Midland Highland Highland Percent (%)
zone Zone zone zone

Frequent and prolonged dry 58(30%) 82(42 %) 35(18%) 22(11%) 197(42%)

spells

Variation in rainfall onset and 8(14%) 6(11%) 15(26%) 28(49%) 57 (12%)

Cessation

Increase heavy rains 10(19%) 3(6%) 17(32%) 24(44%) 54 (11%)

Increased hailstone incidence 15(35%) 7(16%) 16(37%) 5(12%) 43 (9%)

The increased outbreak of crop 3(8%) 8(21%) 18(46%) 10(26%) 39 (8%)

pests and diseases

Increased Strong wind episodes  8(24%) 1(3%) 22(65%) 3(9%) 34 (7%)

Excessive rainfall 9(31%) 4(14%) 13(45%) 3(10%) 29 (6%)

Increased temperatures 0(0%) 3(15%) 13(65%) 4(20%) 20 (4%)

Total 111(24%)  114(24% 149(32% 99(21%) 473(100%)

Source: Researcher 2019

Perception of Rural Households on Climate Change Effects on Livelihood Activities

The study findings revealed a diversity in the livelihood activities, which included, farming, livestock
rearing, trade, salaried work, and fishing, that contribute immensely to household provisioning in the
Lake Victoria Basin. In addressing the question as to whether these livelihood activities are affected
by the climate change effects, the study revealed that farming (40.2%) is highly affected since it was
ranked first among others. This was followed by livestock keeping (22.7%) trade (21.4%) and,
salaried work (12.3%) (Table 3). A small fraction of household respondents, mainly from Lower
Midland Zone that is close to the Lake Victoria, perceived climate change effect on fishing (3.4%).
The lower midland zone is land that is more semi-arid had farming and livestock keeping least
affected. In the upper highland zone, trade was the least affected by the climate change effect.

Table 3: Livelihood activities Affected by Climate Change at selected Agro-ecological Zone

Livelihood Upper Lower Lower Upper Total Rank
activities affected midland Midland  Highland Highland

by climate Change zone Zone zone zone

Farming 135(44.6%) 30(21.3%) 149(40.1%) 103(46.0%) 417(40.2%) 1
Livestock keeping 93(30.7%) 18(12.8%) 39(10.5%) 85(37.9%) 23522.7%) 2
Trade 38(12.5%) 47(33.3%) 130(34.9%) 7(3.1%) 222(21.4%) 3
Salaried Work 32(10.6%) 19(13.5%) 50(13.4%) 29(12.9%)  127(12.3%) 4
Fishing 5(1.7%) 27(19.1%) 4(1.1%) 0(0%) 36 (34%) 5

Source: Researcher 2019
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Perception of Climate Change Effect on Agriculture and Household Food Security

The respondents also suggested a decrease in crop yield from subsistence farming. About 47% of the
respondents indicated that the crop yield had decreased, while still, other respondents argued that
their crop production had increased a little (23%). Some fewer respondents indicated that crop yield
had increased by (6%). The factors attributed to decrease in crop yield included pest infestation,
change in rainfall patterns that affected the onsets and cessation of both long and short rainy seasons,
unreliable rainfall. The unpredictable nature of rainfall pattern often results into little during planting
and germination and too much rain during harvesting season. In the case of the latter, the crop often
rots in the field. In cases where an increase in crop yield was observed, it was established that
households had increased the use of farm inputs such as the use of hybrid seeds, fertilizers, and
pesticides under the program rolled out in the area by One Acre Fund Project. Still, some households

had moved to extensive farming.

The climate change effect on food security is not only complex but also difficult to discern. This is
because food security is generally influenced by many other factors which might not be climate
oriented. Perhaps climate change can only exacerbate food security due to its wider scope of effects.
The study finding revealed 68%) of the household respondents perceived climate change affected
household food security while, 30% of the respondents perceived that climate change did not affect

food security, 2% of the respondents were not sure.
Perceived Climate Change Effect on Energy Sources

Energy sources are vital in meeting the household livelihood need for lighting and heating. In rural
areas, biomass comprises a major energy source; others include electricity and solar voltaic energy.
Any potential stress in these commodities is likely to have an adverse effect. The finding of this study
revealed a significant number of respondents (69.5%) who were of the opinion that climate change
has effect on household energy supply while fewer respondents (30.5%) perceived that climate
change had no effects energy supply source. The study established that household energy supply that
was stressed because of climate change was hydroelectric energy (18.4%), which was purely climate
controlled, seasonal variations of rivers had led to power rationing; Kerosene (31.4%), and charcoal
(1.8%) the prices had substantially increased; firewood (17.9%) has limited the access (Table 4). The
30.5% of respondents, who perceived no effect of climate change on household energy supply,
indicated that increased awareness of climate change has increased household solar power harnessing

as a way of adapting to changes.
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Table 4. Perceived Climate Change Effect on Household Energy Resources in the Lake Victoria

Basin of Kenya

County Positive Effect  Negative Effect

Solar Voltaic Charcoal Electricity Kerosene Firewood
Upper midland 25(10.8%) 0(0.0%) 88 (37.9%) 52(22.4%)  67(28.9%)
zone
Lower Midland 93(71.5%) 2(1.5%) 9(6.9%) 26(20.0%)  0(0.0%)
Zone
Lower Highland 116(32.0%) 15(4.1%) 67(18.5%) 169(46.7%) 97(26.8%)
zone
Upper Highland 52(46.8%) 0(0.0%) 8(7.2%) 47(42.3%)  4(3.6%)
zone
Total 286 (30.5%) 17(1.8%) 172(18.4%) 294(31.4%) 168(17.9%)

Source: Researcher 2017

Perceived Climate Change Effect on Household Water supply

Water resources in the Lake Victoria Basin are controlled by climate. The study established

households perceived that climate change effect in the Lake Victoria Basin, contributed to water

supply from surface water by 36.6%, for households whose main water supply was from rivers and

streams were the most affected household water source. Well water (18.8%), borehole (21%), piped

water (11.4%), and the natural spring (9.9%), and rain-harvested water (2.4%) were another

household water source that ware affected (Table 5).

Despite the variety of water sources in Lake Victoria Basin of Kenya, most households still

experience water stress, which is exacerbated by frequent droughts experienced in the region. Most

water sources tend to dry up earlier before another rainy season.

Table 5: Perceived Climate Change Effect on Water Sources in the Lake Victoria Basin of Kenya

Upper Lower Lower Unper

Water Source midland Midland Highland PP Total Rank
Highland zone

zone Zone zone
Surface  water- 22 (15.2%) 104(78.2%) 152(33.9% 41(28.1%) 319(36.6%) 1
Rivers/ Streams
Sub-surface 12(8.3%) 3(2.3%) 111(24.8% 38(26.0%) 164 (18.8%) 2
water -Well )
Sub-surface 19(13.1%) 14(10.5%) 90(20.1%) 60(41.1%) 183 (21%) 3
Borehole /pump
Piped water 28(19.3%)  7(5.3%) 57(12.7%) 7(4.8%) 99(11.4%) 4
Natural Spring 47(32.4%)  4(3.0%) 35(7.8%)  0(0.0%) 86(9.9%) 5
Rain  harvested 17(11.7%)  1(0.8%) 3(0.7%) 0(0.0%) 21 (2.4%) 6

water

Source: Researcher 2017
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Discussions

It was notable that the perception of households on climate change effects and adaptation strategies
are shaped by many household's underlying factors (Poudel et al., 2017). In this study, households
with formal education were more informed of climate change, which was also observed in El Salvador
and Brazil where schooling played an increasing role in the communities' adaptive capacity (Wamsler
et al., 2012). The majority of rural household heads in the Lake Victoria Basin of Kenya perceived
significant changes in climate, which affected their livelihoods. The present study's findings resonate
with earlier findings on the spatial and temporal characteristics of rainfall, which established variation
in rainfall onsets and cessations, and frequent droughts in the recent past (Wabwire et al., 2020).
Climate change continues to manifest its effects among the local poor affecting their household
income, increasing food insecurity and vulnerability (Khisa et al., 2014), contrary to sustainable
livelihoods for rural poor postulated in sustainable livelihood approach (Scoones, 2015).

While the science of climate change is well articulated in the existing literature (IPCC, 2007; IPCC
2001; Field, 2014), a study by Eastin (2018) revealed that there is no sufficient knowledge on climate
change effect in developing countries. Eastin's (2018) study shows that climate change continues to
be a pressing issue among many rural households. This study affirms earlier study by Deressa et al.
(2011) who established several factors that shaped households' perception of climate change.
Consequently, no single factor such as poverty could be attributed to how they view the effects of
climate change on their livelihood. It further confirmed a consistent view that climate change affects
gender roles performed at household level (Djouudi et al., 2016; Arora-Johsson, 2011). Eastin’s
(2008) study on climate change and gender equality in developing countries further alluded to the
fact that the existence of gender disparities in climate change vulnerability was a clear mirror
reflection of gender inequality in many developing states.

In Africa for instance, Deressa et al. (2011) established that while there exist inequalities in the
ownership and control in household assets with the male being advantaged, women still play a crucial
gender role in ensuring that most livelihood needs are met. Climate change effects increased stress
on food and water access that further undermine women's capacity to achieve economic freedom,
improve human capital, and preserve health welling being. Marital status is an important social factor
that determines household livelihood. Panthi et al. (2016) asserted that marital status determines the
family size. Tucker et al. (2015) established that marital status had a direct link with the social
demographic characteristics of a household, increased rural household population for instance, was
likely to increase vulnerability to climate change. Nabikolo et al. (2012) on the other hand affirmed

that gender parities in climate change hampered women's opportunities to access land and credit
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facilities. While Alam et al. (2015) and (Kristjanson et al., 2017) further concurred with the fact that

women and males suffer disproportionately due to their place in society. The study findings, however,
revealed that marital status did not affect the household perception of climate change effects.

The study suggested that poor households especially those that depend on small-scale agriculture are
more vulnerable to negative effects of climate change (Berman et al., 2015). Households have adopted
several responses to cope with the potential climate changes; however, not every response by the
household to climate change offers a decent household livelihood (Eriksen et al., 2001). The rural
household, therefore, involved in more activities such as; small business, agricultural productivity,
and fishing to minimize the effect. These activities are all sensitive to climate changes hence increased
household vulnerability.

The results of this study, however, seem to suggest the diversification of family sources of income as
a vital role in households' adaptation to climate change. Lake Victoria where much of household
livelihood activities depend on rainfed agriculture, high climate risks have been observed. The finding
has also shown that rural household's economies, where credit facilities are minimal, have further
diversified livelihoods activities which are less sensitive to changes in climate.

Shepardson et al. (2012) on the other hand concluded that there is still much that needs to be done to
address the interface of the science of climate change and society as a means to inform future climate
researchers. The IPCC (2014) Report indicated that climate change has a direct effect on sectors that
are climate dependent and, further hampered by poverty. The effects of changes in climate cannot be
overemphasized (Payne et al., 2004; IPCC, 2007; IPCC, 2014). Shobha et al. (2017) reiterate that the
effect of climate change is exacerbated by poverty since the people living in developing areas have a
low adaptive capacity

The study findings seem to agree with earlier studies by Arnell et al. (2002). The mentioned studies
established the correlation between climate change and crop yield. Kotir (2011) observed climate
change and its potential future pathways are likely to reduce agriculturally suitable areas, vary the
length of growing seasons, and reduce the potential crop yield. Furthermore, IPCC (2014) affirmed
that changes in climate are projected to reduce crop production, thus causing stress in food security.
While it is true that climate change affects crop yield, its effect on food security is not only complex
but also difficult to discern. A study by Thompson et al. (2010) alluded three aspects of food security
that are highly impacted by climate change, which include availability, access, and utilization.

FAO (2009) examined food security as a condition where the entire human population, at all time,
have sufficient access, safe, and nutritious food that meet dietary needs and preferences wellbeing.

The household food security is indirectly or directly jeopardized by climate change (Oluoko-Odingo,
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2011). The food security is affected directly when weather elements such as rainfall variability affect

crop productivity and indirectly when the food prices go up and household food access is comprised.

Conclusion

The findings of this study demonstrate that rural household in Lake Victoria Basin of Kenya is driven
by climate base resources. The observed climatic change in the basin, which is manifested through
frequent and prolonged droughts, variation in rainfall onset and cessation, heavy rains, increased
hailstone incidences, an increased outbreak of crop pest and diseases, increased strong wind episodes
and increased temperature pose challenges to most household livelihood activities

Climate change, for instance, has been observed to affect crop production within the basin, which,
heavily relies on rainfed agriculture. Household food security is always at stake despite efforts to
diversify the crops. In addition, household energy source has been affected through power rationing,
altering fuel prices despite an increase in demand. On other hand, households have taken the
advantages of power shortages to harness solar voltaic energy as away meeting their demand for
energy and coping with energy shortages. The main water sources in the Lake Victoria Basin
especially the surface water, which includes rivers and streams were the most affected household
water source in both dry periods and a wet period when floods contaminate most water points
accessible to the households.

To promote sustainable rural livelihoods, there is a need for policy interventions that address
emerging climate change challenges with a special attention on rural households. Consequently,
Climate Change Policy on education, research, and economic development needs to provide timely
and credible climate change information that is household targeted. The government policy
interventions should also ensure targeted household training on climate-smart agriculture, Integrated
Water Use and Management and, Sustainable Rural Livelihood Strategies. Such government policy
interventions will ensure that effective household adaptation strategies are adopted at the household
level. There is a need for effective project investment policy not only at local and national
governments but also at rural households' level to ensure that rural household livelihood sources are

diversified to reduce further household vulnerability to climate change.
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