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1. Introduction

The paper is presented guided by objectives namely; to establish the effect of climate change on food
production in Kenya and to establish the effect of climate change on livestock production in Kenya. Climate
change is today a Global Phenomenon of concern, consequently the series of global summits in different locales
including KICC in Kenya between 2nd to 6th September, 2023 and in late last year COP28 Conference in the
United Arabs Emirates. The frequency of the global summits to address the subject demonstrates the challenges
that come with it that requires joint human efforts to make Planet Earth a smooth place to stay in.

Many empirical studies have been carried out on the subject climate change and food production in Kenya
for example the work of Kogo et al (2021) on Climate Change and variability in Kenya: A review of impacts in
Agriculture adopted a literature review approach. Their study findings showed that climate change would
continuously affect crop production and food security more so the already environmentally vulnerable
communities of the Semi-Arid and Arid Lands (ASALs). That agriculture in Kenya is largely dependent on the
rains and conducive temperatures, matrices of which occasioned by climate change with its extremes hence food
insecurity. The work of Mariara and Mulwa (2019) on Adaptation to climate Change and Variability and its
implications for households’ Food Security in Kenya, agree that climate change affects the weather patterns and
cause , shifts in seasons with repercussions such as declining food and livestock production for communities
and households in Kenya.So mitigate impact of climate change and variability in Kenya, different strategies such
as improved crop varieties ,crop diversification, water harvesting and storage techniques towards boosting food
production and security. Using crop yield Equation MYE expressing Production equivalent in kilograms of crop
production and food security. Endogenous switch regression Model applied on 658 Households drawn form 38
Counties of Kenya.The study established that: increase in temperatures and rainfall influenced food production
either negatively or positively depending on whether they occur at the time of harvesting, land preparation or
during the crop growing period. The type of soil also influence production as households naturally living in areas
with poor soils producing varying equations of MYE in kilograms per hectare of land. That adaptation to climate
change and variability through the uptake of new Technology, early planting, improved food crop seeds and
diversification, produced 4877 Kgs of MYE /Ha /year against 3238 kegs of MYE /Ha/year that did not adapt.
That increase in crop production lead to improved food security. The study finding has implications of food
security in Kenya both at the County and National Government. A study by Khisa et al (2014) on effect of climate
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change on small scale agricultural production and food security in Kitui District, Kenya adopted a descriptive
survey design in which questionnaires, interviews with key informants, Focused Group Discussions (FDGs) and
direct observation were used as modes of data collection. Depending on the nature of data collected analysis
was done either using inferential and or descriptive statistics. The results demonstrated that: most farms
(87.5%, N=350 households) of those surveyed had less than 5 acres which was barely adequate for production
of sufficient food per household; 78% (N=314 households) surveyed expressed reduced food production due to
declining precipitation. While 97% (N=388) expressed significant difference between the size of the farm and
land use (X=143.492, df=1, p=0.00). The findings demonstrated that climate change has had the negative has
had negative effect on food production. That the temperatures are on the rise and extreme weather events are
predominantly biting occasioned by ever declining rainfall regimes hence reduction in agricultural production
in Kitui District, Kenya.The findings have implications on sustainable climate change adaptation strategies,
towards improvement in food production hence food security.

In the foregoing subject and the empirical studies therein,the current study; impact of climate change on
food production in Kenya has implications for diagnosing the trouble that phenomena climate change come with
in regard to food security. The study will add towards sustainable food and livestock production and climate
change mitigation strategies in the face of climate change shocks.

2. Method

The research methodology involved the use of meta-analysis through which the data from a number of
independent studies that used different tools and approaches but addressing the same theme were utilized in
order to determine the overall trends. The main reason for using the meta-analysis technique is to help in
combining the results of a number of different reports addressing a single common theme in order to create a
more precise estimate of an affect (Ferrer., 1998). Some of the methods used by various researchers whose work
were analyzed include: Descriptive survey design; Descriptive statistics and Heckman Probit Model; Mixed
method approach; Heckman Sample selective model; Focus group discussions; Participatory and
Epidemiological methods; Consensus model; Qualitative and quantitative approaches and Literature review
design. Time series models used and Ricardian model used to determine climate change on food production in
Kenya

Meta-analysis of 39 relevant empirical studies in the 21st century period. The study is selected studies on
the work of Ferrer (1998) that approves the meta-analysis of empirical work as a means of making a study on
the problem in question.

3. Results and Discussion

This study was guided by specific objectives which also informed the logical order of presentation of the
discussions. Meta -analysis of the relevant work was done in order to put the study in the context of the theme
here with under study. This would eventually culminate into logical conclusions regarding the study.

3.1. Onthe question as to effects of climate change on Food crop

production
A study by Herrero et al (2010) on Climate change and variability on and their impacts on Kenya's
Agricultural Sector used a literary review. The findings of the study were that: climate change and variability
has impact on crop and livestock production largely negatively but also to a small scale ‘positively. That the ever
rising temperatures and the frequently recurring droughts usually affect crop and livestock production
negatively that’s leading to decline in production hence threatening the food security situation.

However, when the above average rainfall is received like what is began to be experienced in October 2023
to early 2024 leads to slight increase in food production especially in the naturally climatically hostile
environments of the ASALs. But the same areas are also prone to flash floods in the extreme weather even like
El Nino due to poor vegetation cover of the land. The floods usually come with multiple associated challenges
including displacement of people, destruction of transportation infrastructures, spread of water bone diseases
and other climate change animal and human diseases.

The effect of climate smart agricultural practices on households’ food security in small holder production
systems: A Micro-Level Evidence used a survey design in primary data were collected in Teso North, Kenya
among small holder farmers’ Climate Smart Agriculture (CSA) practices (Wekesa et al,, 2018). These were
grouped by Principal component analysis and linked to food security by multi-menial endogenous switching
Regression Model. Through the application of Principal component analysis, the CSA Practices were categorized
into four components of crop, field managers, farm risk reduction and soil management practices. The study
established that: there is great effect of CSA adoption of small holder farmers on food security when they use a
large package that contains the four categories of practice. That adopters of the package were 56.83% more food
secure in terms of HFCS and 25.44% interns of HDDS.This package mitigates upon impacts of climate change as

249



Journal of Environment and Sustainability Education, 4(1), 2026, 248-258

well enhanced nutrient availability in the soils for higher productivity. Further adoption of this package was
positively influenced by gender of the household head, farm size, and value of productive farm assets. That CSAs
have the potential to alleviate food security among small holder farmers if used in combination and to large
extent to enhance adoption, land fragmentation should be discouraged through education as a means of
alternative way of getting another source of livelihood. Alternative income generating activities become handy
as a diversified way of getting income in adaptation to climate change. That CSA practices is essential way of
alleviating challenges of climate change.

Studies have reported that Climate change and variability in Kenya especially in the ASALs may have
positive and mostly negative consequences in food crop and livestock production,occasioned by resource
scarcity intercommunity conflicts (Mugwika., 2019).

On climate change, agriculture and nutrition security policies and frameworks in Kenya found that climate
change policies and frameworks need to integrate agriculture, food and nutrition security and that the
frameworks integrate climate change adaptation with limited focus of mitigation (Radeny et al., 2020). The
findings have implications on climate change mitigational strategies towards food security and nutrition
assurance amongst people.

Hulio and Mugalavai (2010) on effects of droughts on food security in Kenya has frequently experienced
recurring droughts. That the drought is more severe in the rangelands and the ASALs, which cover about 88%
of Kenya’s total land surface area. That in the last 100 years, Kenya has recorded at last 28 droughts 3 of which
have been recorded in the last decade with insurmountable severity. Results indicate that: livestock’s poor
health, and in extreme circumstances deaths and total crop failures triggered severe food shortages and
weakened economic livelihoods of the ASAL dwellers, a situation that make them more vulnerable to the
challenges posed by climate change. That between 1993 to date Kenya has declared 7 climate change related
National Disasters. That the droughts are ever recurring with the ASAL communities majorly on the receiving
end. These study findings have implications on climate change minimization/mitigation and adaptation
strategies that are sustainable to the ASALs ecological zone of Kenya.

Studies have reported the ever recurring climate changes with declining crop and livestock production
due declining rainfall patterns,prolonged droughts and increasing temperatures negative affecting crop yields
and livestock production (Khisa., 2017; Atieno & Oluoko., 2011).

The Contribution of sectoral climate change mitigation options to national Targets: A quantitative
Assessment of Dairy Production in Kenya was concerned with high concentration of greenhouse gases (GHGs)
in the atmosphere resulting into global warming, as aspect of climate change (Brandt et al, 2018). That the
emissions of GHGs into the atmosphere and National climate change policies are in place in the Sub-Saharan
Africa. That emissions of GHGs form land sector and governments recently pledged in its Nationally Determined
Combustion to curb GHG emissions by 30% come 2030.That in regard to milk production, improve forage quality
by increasing the use of Napier grass and supplements in dairy concentrates support Kenya’s NDC targets that
reduce GDH emission intensities by 26-31%,partially achieves the National Milk Productivity Target for 2030
by 38-41% and shows high feasibility given the availability of arable land. Covering manure heaps may reduce
emissions from manure management by 68%. In contrast, emissions intensities over to the risks of ten —fold
higher additional maize. The shortage of arable land may render these improved feeds practices infeasible. This
assessment gives first quantified estimates of the potential feed intensification and manure management to
mitigate GHG emissions and increase milk production at sectoral level and at high spatial resolution for Sub-
Saharan African Countries. The findings have implications on linking feeds with intensification and manure
management in manner that will minimize emissions of GHG while ensuring appropriate feed for the animals,
appropriate manure management and ensuring sufficient milk production is attained, hence food security.

Adapting agriculture to climate change in Kenya: Household strategies and Determinants collected data
from households and rural appraisal data from the districts in the various agro ecological zones on farmers’
perceptions of climate change ongoing adaptation measures and factors influencing farmers’ decisions to adapt.
The findings showed that households are bedeviled by multiple climate change related challenges, that many
households may not afford adaptation strategies that have more costs for example in agroforestry or irrigation.
The findings have implications on necessary resource support for farmers towards sustainable climate change
adaptation strategies to achieve long-term strategic decisions that will have positive impact of their well-being
in regard to climate change adaptation strategies that would guarantee food security.

Work by Ngaira (2009) on Challenges of Water resource management and food production in the changing
climate in Kenya observed that Kenya with the current total population of about 55 million has about 10 million
people facing starvation largely due to the climate change variables. That extreme weather events especially
prolonged droughts due to La Nino occasioned by EL Nino has had adverse effects on food, water shortages and
pasture gaps occasioned by flash floods livestock production in the Arid and Semi-Arid Lands (ASALs) of Kenya.
The study established that persistent droughts especially in the ASALs usually lead to water shortages, crop
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failures, decline in livestock production and in extreme circumstances decimation of the animals, high
incidences of drought related human and livestock diseases in the named geospatial locales. The findings have
implications on sustainable water management, sustainable food production amidst the raging impacts of
climate change and climate change adaptation strategies, with resilience towards this teething global challenge.

A study by Oloo (2013) on an Evaluation of Climate Change Adaptation Strategies and their effects on food
production amongst small holder farmers in Bungoma County, Kenya used a descriptive survey method in which
400 households of small holder farmers in Bungoma County were studied. Instruments used to gather
information included interviews with Key Informants, focused group discussions with selected small holder
farmers. They findings of the revealed that: there are climate change adaptation strategies amongst the small
scale farmers in Bungoma County that ranges from diversification of crop production, use of improved food
grain crop seeds, the use of climate smart farming including use of small scale irrigation practices near the main
rivers that traverse the county. That these climate change food production adaptation strategies have had
positive boost in food production, hence improved food security in the County. The findings have implications
on the best climate smart agricultural best practices towards boosting food security.

The study by Obwocha (2022) on the Relationship between Climate Change, Climate Variability and food
Security: Understanding the impact of building Resilience integrated local and self -experience to address
impacts of climate change and variability on food security in West Pokot, Kenya.The study established persistent
temperatures increases in West Pokot from 2012 to date leading to decline in food and livestock production
hence food insecurity has become perpetual in the region. The study also established that there are indigenous
and emerging climate change adaptation strategies which are geared towards improved food security in the
region. This finding has implications on the best sustainable climate smart agricultural practices towards food
security amongst the Pokot Community of Kenya. It also has implications on the sustainable Climate change and
variability adaptation strategies and resilience with focus on attainment and maintenance of food security in
this ASAL region of Kenya.

Integration of Climate Change information into drylands crop production practices, enhance food security
and: A Case study of Lower Tana River Basin, Kenya adopted a review of literature (Ketiem et al,, 2017). The
study established that: Climate change issues have been communicated to the farmers in this region from
different sources including the weathermen of Kenya, which give the early warning systems of the impending
climate so that the local farmers can prepare for it as appropriate. That the vagaries of climate change have not
only led to decline in food and livestock production but too has led to destruction of transportation
infrastructure, displacement of people in this geospatially low lying region of Kenya through which the Kenya’s
main River Tana pass through this region at Old Valley Stage with its environmental implications of floods,
especially during the El Nino. These findings have implications on the best climate change adaptation strategies
towards ensuring food security and resilience towards the phenomena that is likely to keep recurring.

A study by Nwakuchukwu and Shisanya (2017) on Determinants of Agricultural Production in Kenya
under Climate Change observe that climate change has described as the most significant environmental threat
of the 21st Century with impact on agriculture and food production process. The research explored secondary
data review. The study established that: climate variables and agricultural production was affected negatively
between the period 1970-2012.That there were registered significant decline both in food crop and livestock
production in the afore mentioned time period, a situation that culminated into food insecurity. The study also
established climate change characterized by persistent rise in temperatures and decline in precipitation, the
consequence of which is drought, with its ramifications on food production and the socioeconomic livelihoods
of the people of Kenya. These study findings have implications on climate change sustainable adaptation
strategies through ecosystem and technology driven measures with an intent to boosting food production.

Mariara and Kabara (2018) on climate change and food security in Kenya used a descriptive survey
technique in which 350 households were sampled amongst the farmers in Kenya to whom survey instruments
such as interviews with the Key Informants and Focused Group Discussion were carried to collect the requisite
data. The study established that climate change has led to decline in food and livestock production leading to
food insecurity. That climate change has been persistent over the years, with a risk of catastrophic natural
disasters globally of which developing countries like Kenya receive a lion’s share and that this is due to the fact
that basically depend on primary factors of production like the land, they have few resources with which to
adapt to the anticipated climate change patterns and that poor management by the governments impedes
recovery from climate change related shocks. The findings of the study have implications on re-engineering the
climate adaptation strategies, within the framework of sustainability and best practices that can lead to
improved production in livestock, crops and hence likely assurance of food security.

Combating Climate Change in Kenya: Efforts, Challenges and Opportunities used critical literature review
in their work (Omambia et al.,, 2009). They are in agreement that the general rise in global temperatures are due
to increase in carbon dioxide in the atmosphere, high concentration of other greenhouse gases such as Methane,
Nitrous Oxide, Chlorofluocarbons, HCFCs and Halogens. That in the less developed nations like Kenya, climate
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change threatens the livelihood support systems. The study established that Kenya is current experiencing
persistent climate change and variabilities predominantly occasioned by prolonged dryness and rise in
temperatures, the climate change associated decline in food and livestock production in Kenya has led to food
insecurity leading to starvation of nearly 10 million people. That climate change related human, crops and
livestock disease have resurfaced. That the vulnerability of the Kenyans to the climate change vagaries is due to
over dependency on agriculture, ill-equipped to adapt to the long-term climatic changes. These study findings
have implications on climate change best mitigation/adaptation practices, measures to help on checking the
climate change, and resilience towards the vagaries of climate change.

Adaptation to Climate Change: A Case Study of Two Agricultural Systems, compared Food Production and
Horticulture regarding adaptation measures and factors influencing adaptation (Zhou et al,, 2019). Data was
collected through a survey of 267 households in Laikipia County, Kenya against individual adaptation measures
to identify determinants of adaptation. The study established that: adaptation used by food crop farmers were
mainly at risk-reducing such as intercropping, planting quick maturing crop varieties and early planting in
contrast Horticultural farmers were more on intensifying crop production through crop rotation, irrigation,
application of agrochemicals and artificial fertilizers and manure. Factors that positively influenced the
adaptation included access to extension services and risk perception amongst the horticultural farmers and
access to labor and farmers’ groups amongst the food crop farmers. Furthermore food crop farmers with less-
risk prone income sources in agriculture seemed to be less motivated to adapt. That Climate Change progress,
social differences between horticultural and food crop farmers are likely to increase, hence leading to
inequalities of adaptation to climate change at the local levels. These study finding have implications on climate
change adaptation planners need to address these differences if sustainable adaptation is to be achieved. The
Purpose of the study was to establish the impact of Climate Change on Food Production in Kenya.

A study by Kogo etal (2021) on climate change and variability in Kenya: A Rview of impacts on agriculture
and food security are cognizant of the effects of climate change threatening thrival of agricultural sector globally.
Changes climate manifested in increase in atmospheric temperatures, change in rainfall patterns, rise in sea level
due to global warming and increased concentration of Carbon dioxide (CO2) in the atmosphere devastatingly
impact agriculture as witnessed in the past, today and projected into the future affects food security under the
climatic variabilities. Evidences demonstrates that Kenya has varied climatic episodes manifested in seasonal
temperature changes, changing rainfall patterns and frequency of extreme weather events such as increased
temperatures and dryness occasioned by floods when rains come slightly above average. The study established
climate change and variability negatively impact crop production and food security to the already climatically
constrained communities in the Arid and Semi-Arid Lands (ASALs) of Kenya. Future climate change projection
models also indicate the likely decline in crop production due to the persistent climate change phenomenon.
That as Kenya is grappling with rapid population growth rate and rapid rate of urbanization, crop production
and food security systems, need to be more tailored towards sustainable climate change and variability
adaptation strategies through sound policy framework on climate change with view to improving crop
production.

Adaptation to climate change and climate variability and its impacts on households’ food security in Kenya
adopted mixed study design, which agreeing that climate change and variability affect weather patterns and
cause shifts in seasons with serious ramifications on food production and security (Mariara & Mulwa., 2019).
That climate change and variability impacts negatively on farming households’ circumstances of which calls for
adaptation strategies toward the phenomenon. These strategies may include crop diversification, early planting,
new crop varieties, water harvesting and storage technologies that could boost food production and security.
The study used maize yield equivalent (MYE) in expressing farm production equivalent in kilograms (kgs). This
is a measure of total crop production and security. The study assessed factors influencing adaptation to climate
change and variability and implications for food security. A total of 658 households drawn from 38 counties of
Kenya were surveyed. The study established that rise in mean annual temperatures in Kenya and changes in
rainfall patterns either positively or negatively impacted food production and security in Kenya, depending on
whether they occur at planting, growing or harvesting time. That different soil types also influence quality of
maize yield/hectare of land. That households’ characteristics bore on climate change and variability adaptation
strategies and that these included early planting, planting early maturing varieties, use of improved seeds, and
diversification. That those who used climate change adaptation strategies got higher produce than those who
did not take adaptation initiatives. That the more the strategies adopted the higher is the yield. The findings
have implications of stakeholders of the need to adapt to climate change through sustainable and initiatives. It
also has implications on policy directions on matters adaptation towards climate change and variability and food
production and security in Kenya.

An assessment of impact of climate change and variability on food security in West Pokot County, Kenya
was studied based on metrological data on rainfall and temperature between 1980-2012 (Obwocha., 2015).
Sattelite and Geographical Information Systems (GIS) were used to collect data and also surveys were used to
determine the households’ perceptions on relationship between climate change and variability and food security
in three agro-ecological zones of West Pokot region. A questionnaire was administered to 124 households that
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were randomly selected and LANDSAT and SPOT images gathered through satellite were used and images
selected for spatial resolutions. The study established higher inter-annual rainfall variabilities with annual mean
rainfall totals of 973.4 mm. That years of 1980-2011 and 1984-2000 recorded lowest annual rainfall totals of
631.6 mm and 619 mm, respectively. The study established marked variations in rainfall and temperatures
leading to food insecurity in West Pokot. These study finding will inform policies on climate change and
variabilities adaptation strategies towards food security in West Pokot region of Kenya.

Adaptation to climate change: A Case study of two agricultural systems in Kenya adopted survey design to
better understand climate change adaptation strategies by investigating different farming systems through the
lens of cognitive factors exploratory variables on food crops and horticultural farming while leveraging on
adaptation mean factors (Stefano Vic et al.,, 2019). A field survey of 267 smallholder farmers in Laikipia County
as a case study. Binary logistical regression was used to determine adaptation strategies used in food crop
cultivation and those employed in horticultural crops cultivation. Horticultural strategies included intensified
farming, crop rotation, irrigation, use of agro-chemical fertilizers and manure that positively impacted
horticultural production. Whereas took more of risk prevention strategies like planting most improved seeds,
quick maturing varieties, drought tolerant varieties. These strategies guaranteed improved food production.

The effects of climate change on agricultural crops adopt desk top study design and are cognizance of the
fact that crop production is vulnerable to climate change, leading to considerable decline in production, increase
in atmospheric temperatures, swelling concentration of CO2 in the atmosphere, other greenhouse gases such as
methane, patterns of heat waves, occasioned by el-nino, la-nino cycles add to the constraints in agricultural
production in space and time (Mall et al, 2017). The ever changing climatic patterns and variabilities in
temperatures, precipitation, extreme weather events heavily contribute to the food production shocks, with
generally serious ramifications on food security.

Assessing impact of climate change on Indian Agriculture: Evidence from major crop yields was based on
time series of 7 major crops grown in India consisting of food and non-food crops in the period 1961-2017 a 58-
year time (Guntukula., 2020). The crops were rice, wheat, rice, pulses, rap seeds and mustard, cotton, sugarcane
and groundnuts within the lens of rainfall, maximum and minimum temperature on crop yields. But temperature
has adverse effects on food crops except pulses, however temperature positively impact production of non-food
crops in that space. The study established that an increase in rainfall has adverse effects on both categories of
crops studied. That the average minimum temperatures have adverse effects on non-food crops but has positive
association with food crops. The adverse effects of climate change on crop yields not only pose serious decline
in crop yields but too leads to constraint in agricultural community livelihoods and associated income and also
leads to uncertainty in food production culminating into insecurity.

Climate change and food crop production in Ibadan, Nigeria adopted time series study in which effects of
climate change on food crop production was examined for 30 years on a case study of climatic parameter data
recorded (Tunde & Dorcas., 2018). Survey data were also collected through focused group discussions \. Land
under crop cover, farm owners, technology applied. A total of 325 farmers, drawn from the six agro-ecological
zones of Ibadan were interviewed. Descriptive analysis and Chi Square (X2) analysis was used to test the effects
of climate change on crop yields. That due to decline in food crop production due to climate change, it is
necessary that the sustainable climate change coping/mitigation strategies be determined and sued to alleviate
the problem.

Effects of climate change on food security in Lower Eastern Counties of Kenya adopted a time series model
on climate analysis between 1994-2008 (Omoyo et al,, 2015). The researchers are cognizant of the significance
of climate change on rain fed agriculture which characterizes developing countries and Kenya in particular in
the lower Eastern geospatial locale. Lower eastern is an ASAL region, with already natural moisture constraints
effect of climate change on maize production in different temporal and spatial scales evaluated in order to
determine a basis for maize crop production modelling. The findings revealed marked decline in maize
production in the region, associated with climate change. That maize yields were declining at a high level with
variations from the counties in the region as in: Machakos recorded highest decline followed by Kitui, Mwingi,
and Makueni, respectively. Information from the meteorological station about the rainfall patterns between
1994-2008 in all the lower eastern counties recorded declining rainfall trends of up to 3mm/year and
temperature rise of 0.030C/year. That this led to declining maize production in this ASAL region, causing food
insecurity. That this evidenced based study necessitates adoption of sustainable climate change mitigation
strategies and offering information for policy framework on matters adaptation strategies towards a food secure
society.

Farmers use of climate change adaptation strategies and their impacts on food security in Kenya leveraged
on climate change on food security in Kenya, through sustainable adaptation interventions (Gebre et al., 2023).
A total of 540 farmers drawn from 6 counties of Kenya were surveyed. A multi-variate Probit censored least
absolute deviation (CLAD) and propensity and score matching (PSM) models were used to identify the
determinants of farmers’ choice of climate change adaptation strategy. The adaptation strategies positively
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impact food security. Findings demonstrated that planting drought tolerant crops (55%), crop diversification
(34%), growing quick maturing varieties (22%) and diversifying sources of household income (18%) were the
four main adaptation strategies used by the farmers. That educational level, farm size, and ownership, training
of farmers and communication access on climate change adaptation strategies influenced embracement of the
aforementioned strategies. That a farmer who adopted a climate change strategy had their food production
stepped as compared to non-adapters and that the more the strategies adapted by the farmers, the higher is the
food production and hence food security. This evidenced based study has implications for stakeholders of the
very essence of sensitizing the farmers on the need for climate change adaptation strategies and also informing
agricultural policy directions regarding sustainable adaptation strategies towards sustained food production
and food security in Kenya amidst the ever changing climatic patterns, occasioned by extreme weather events.

Summary (Impact on food crop)

Climate change is real in Kenya with impacts on food crop production. Usually lower yields/and or crop
failures characterize the largely rain fed agriculture in Kenya. When the rains come in double like in La Nino,
especially in the naturally drier areas may lead to increased food crop yields. However, in certain areas it may
lead to flooding of the food crop farms leading to lower yields, as certain staple food crops like maize in Kenya
does not thrive well in flooded land.

Adaptation strategies Effected

The climate change mitigation measures include crop diversification, mixed cropping, use of drought
resistant food crops, food crop farmers working in partnership with the national agricultural food crop
production research initiatives towards producing seeds that fit well within the diversified agro-ecological
zones in Kenya amongst others.

3.2. Onthe Question as to the impact of climate change on Livestock

Production in Kenya

Climate change socioeconomic projections and their implications on food systems in Taita Taveta County,
Kenya examined the past, current and future trends of climate change and food systems in the aforenamed
region of Kenya (Nyabange etal.,, 2023). The county is divided into three agro-ecological zones, based on altitude
and ensemble of top two models (ICHEC-EARTH& MPI-M-MPI-ESM-LR) used to analyze climatic projection
following RCP 4.5 and RCP 8.5 pathways. Rainfall and temperature data from the Kenya meteorological
Department and supplemented with data sets from Kenya Agricultural Research and Livestock Organization
(KALRO). Climatic hazard Group, Infrared precipitation with statistics (CHIRPS) and European Center for
Medium Weather Forecast V5 (ERA5) for the period between 1981-2021 were used. The finding demonstrated
occurrence of climatic variation and change and seasons with highest and lowest rainfall totals. Projected
temperatures up to 2065revealed a likelihood of future warming and future rainfall variations. The study
concluded by predicting a likelihood of increase in rainfall with commensurate increase in food production. The
study recommends adoption of climate smart agriculture as a wide scale framework that likely to guarantee
sustainable food production and security amidst the climate change phenomenon.

Climate change and maize yield in Kenya: An econometric analysis is cognizance of climate change on food
production and the vulnerability due to overreliance on rain fed agriculture. The study utilized time series model
in the time period 1970 -2014 (Kariuki et al., 2018). That climate change has had marginal effect on maize
production. That climate change has had adverse effect on maize production and also livestock production that
tends to decline especially due prolonged droughts that lead to decimation of livestock especially amongst the
pastoral communities who largely occupy the northern region and South Rift. The findings have implications for
stakeholders toward adopting appropriate mitigational interventions towards ensuring sustained crop and
livestock raising and production.

Impact of climate change on sustainable pastoral livelihoods in Loima Sub-County, Kenya adopted mixed
methods design (Imana & Zenda. 2023). A total of 59 pastoralists were interviewed. Climate change has
characteristics like prolonged droughts, general rise in atmospheric temperatures. It usually contributes to
livestock diseases, lack of pasture and water for pastoralists. The pastoralists seasonally move toward places
experiencing wetness and availability of pasture and water. Strategies adopted towards livestock management
in the wake of climate change include diversified use of livestock, controlled grazing, labor distribution among
households. Other strategies include agricultural extension services on best practices of livestock farming
amidst climate change phenomenon, veterinary services, livestock insurance policies against drought and
livestock, establishment of policies and rules governing use of water resources and grazing land. Prolonged
droughts lead to lack of water and grass, leads to animals thinning up and even lead to decimation of the animals
in the extreme circumstances, with negative impact on socio-economic livelihoods of the pastoralists.

Adapting dryland livestock production to meet Climate change challenges. The research demonstrated
with one acre of Sudan and improved pasture production (Kuria et al, 2015). Farmer produce 3.6 tons of
feed/year that will sustain milk production with three cows during a 4-month feed deficit period and milk can
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sustain a family of 4. With improved extension services and support for farm in acquiring adapted livestock
breeds, specifically camels, Sahiwal and improved Borana cattle livestock production can be increased by 50%
and herd sizes reduced towards achievement of non-overgrazing practice. Grazing management and controlled
breeding will also be guaranteed.

Livestock diversification for improved resilience and welfare outcomes under climate risks in Kenya with
a focus on managing risks and improving livelihoods (Ngigi et al., 2021). A dataset of 360 rural households was
explored. The study established that climate shocks do not affect small ruminants negatively because of their
high resilience to climate change. However, it impacts negatively on big ruminants like cattle with multiple
shocks that calls for sustainable climate change mitigation strategies that ensures sustained livestock
production. The findings have implications for stakeholders towards sustainable. Cattle contribute significantly
to household income and food across different quintiles. Climate change adaptation strategies are essential on
livestock diversification for improved resilience and welfare outcomes amongst the Kenyan livestock keepers,
especially those in the ASALs that practice transhumance.

Climate change on livestock and crop returns in Coastal Region of Kenya adopted mixed methods design
in which 631 respondents were interviewed through cross-sectional survey with view to finding out how
climate change impact crop net revenue in the coastal region (Wachira et al, 2021). Cumulative data on
precipitation, temperature and evaporation for 40 years from meteorological department. Data were analyzed
leveraging on Ricardian Model on climate change eon crops and livestock production. The study established that
climate change significant (p<0.05) affect net revenue from livestock and crops and combination of crops and
livestock (p<0.05). That increase in precipitation correspondingly lead to increased revenue associated with
crops and livestock in the coastal region. The findings have implications for appropriate climate change
interventions that would ensure livestock and crop production and net revenue to farmers.

Impacts of climate change and variability on smallholder dairy farming in Bungoma County, Kenya adopted
mixed methods design (Nalianya et al., 2020). Indicators are there of general rise in temperatures and rainfall
variation with aspects of declining patterns with implications on pasture, livestock diseases. Effects on milk
production that tends to decline due to climate shocks affecting the net revenue that could otherwise accrue to
the smallholder dairy farmers. This calls for appropriate climate change mitigational strategies for small scale
dairy farmers in Bungoma County and beyond.

Effects of climate change on agricultural production in Kenya adopted mixed methods design where time
series was also used to analyze climatic data from the meteorological department while leveraging on Ricardian
Model which was augmented by Fuller’s model to determine the statutory data on climate change on crop and
livestock production (Omondi., 2019). The climate change variable herein focuses include temperature, rainfall
patterns and relative humidity. Data on livestock and crop production were also gotten from review of Kenya
National Bureau of Statistics (KNBS), Ministry of Agriculture and International Livestock Research Institute
(ILRI). The findings showed that climate change affects livestock and crop production negatively to a degree that
negatively impact net revenue that would otherwise accrue to the farmers and also lead to reduction in the
quantity of livestock production, affecting their health and contributing to high incidence of livestock diseases
associated with climate change. However,for the crops, the variables temperature and rainfall affect production
differently but generally with negative consequences in the production. All these findings have implications to
the stakeholders and policy information on matters best climate change mitigation strategies that would
guarantee sustainable livestock and crop production that would lead to sustained net revenue for the farmers
accruing from the sales of the produce.

Adaptation and mitigation strategies to climate change by smallholder dairy farmers: A Case on Nandi
County, Kenya adopted mixed methods design in which adaptation and mitigation strategies to climate change
by smallholder dairy farmers in Nandi County, where data were collected through questionnaires, Focused
group discussions and key informant interviews (Kirui et al, 2021). A Pearson’s Chi square test was used to test
significant associations. Findings showed that most households in the area were male headed (79.2%),with
between 4 to 6 people (51.8%) and average age between 31-60 years (75.4%). Over 80% of households were
dependent on farming as a source of income .Households depended on natural pastures on their own farms as a
source of feed (76.5%) and crop residues (49.9%). Natural pastures and fodder crops were considered the most
important source of feed for cows. Fodder were planted in less than 0.0 acres of land for Napier grass (80.1%).
Smallholder farmers conserved/preserved crop residue (88.2%), hay (39.9%) and image (35.4%). Methods use
to address negative experiences of climate change included adoption of fodder types/varieties (54.7%) and
conservation and preservation practices (70.0%). The study recommended greater attention to increase fodder
crop, support smallholder farmers to explore alternative ways that sustainably help them adapt and mitigate
the effect of climate change on fodder productivity and subsequently on milk production.

Impact of climate change on health and livelihoods of pastoral communities in Kenya: A Case of North
Eastern Region adopted desk top design in which they were cognizant of the fact that climate change hit hard
the environmentally vulnerable pastoralists of North Eastern Kenya (Wanjara & Ogembo., 2023). The study

255



Journal of Environment and Sustainability Education, 4(1), 2026, 248-258

established that climate change negatively impacts livestock rearing amongst the pastoralists. That extreme
dryness and extreme temperatures that keep on recurring not only affects vegetation which dries up but too
water pans drying up. The scarcity of water and grass make pastoralists move to areas with grass and water
seasonally a practice called transhumance. That climate change through extreme droughts also lead to livestock
diseases and also the animals get thin and bonny and in extreme circumstances decimation of all kinds of
ruminants but more adversely affected are the big ruminants. That in the event of flash floods during rainy
seasons and given the lack of vegetation/scarcity of vegetation usually leads to sweeping down of the already
weakened animals and also the herders as was the case in late 2022 to early 2023 when an aspect of el-nino was
experienced in Kenya. These findings have implications for sustainable climate change adaptation strategies
towards improved livestock rearing amongst the pastoral northern Kenya communities. Interventions such as
exploring alternative sources of livelihood, diversification of livelihood activities, agricultural extension
services, livestock insurance services, sinking of water pans through government assistance and or non-
governmental organizations to cushion the pastoralists from water deficit, having rules on grazing lands to
avoid conflicts that come amongst pastoralists over scarcity of grass, Market opportunities by the government
in the Kenya meet commission for pastoralist to sell most of their animals in the event of impending droughts
and money kept for later repurchase of livestock from livestock markets like Garrisa when the weather gets
better, early warning systems by the meteorological departments to signal pastoralists of impending challenge
so that appropriate interventions can be taken to avoid the huge losses in the livestock that could come with
extreme weather events.

Summary (Impact on livestock)

Climate Change is a real phenomenon largely characterized by lowering livestock production including in
the form of meat and milk. Extreme and prolonged droughts that usually characterize the wider northern Kenya
whose residents are largely livestock keepers especially in the North Rift Agro-Ecological Zone occupied by
Keiyo, Pokot, Turgen and Turkana communities who are basically pastorlaists. The North Eastern Agro-
Ecological Zone of Kenya that is occupied by pastoralists including the Borana,Rendile,Somali,Burji,Galla are
usually vulnerable to the weather and climate change extremes, which usually not only negatively affect the
health livestock but too human health. The animals usually thin up occasioned by decimation in the face of the
environmental extremes. Flash floods that come with El Nino also causes a lot of socio-economic challenges to
the residents of the Vast Northern Region, destroying infrastructure, sweeping away the naturally geospatially
weakened animals and hunger stricken and weakened people.

Adaptation strategies Effected

The climate change mitigation strategies towards guaranteeing sustainable of socio-economic livelihoods
and livestock survival in the largely hostile geospatial environment as pointed out by the studies include:
disposal of livestock by sales prior to extreme dryness on the basis of Meteorological information, diversification
of livestock farming, adoption of sedentary livestock farming as opposed to Nomadic pastoralism and
engagement in other economic activities. Other interventions include working in partnerships with the Non-
Governmental Organizations towards sinking water holes to help the vulnerable communities and also engaging
the Devolved Government systems into climate change friendly livestock practices that would guarantee
environmental sustainability and livestock production.

4. Conclusion

The study concludes that climate change affects crops differently with some being adversely affected by
temperature changes, that climate change with the variable high temperatures negatively impacts both livestock
rearing and food crop production, that Kenyan agriculture is vulnerable to climate change because of over-
reliance on rain fed farming, that sustainable climate change coping/mitigation strategies would improve food
crop production and livestock farming. The study recommends government through Ministry of agriculture to
give training to the farmers on climate change adaptation strategies, through liaising with the Meteorological
Department on impending climate change issues.There is a need to for the government through parastatals such
as Kenya meet commission to help buy livestock of the pastoralists when there is an impending prolonged
drought as a way of cushioning them from losses that could otherwise come with the climate change variables.
A study on socio-economic effects of climate smart farming on farmers in Kenya is necessary.
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