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Abstract: The main aim of this study was to investigate the influence of agricultural technology on the sustainable livelihoods
among the rural residents of Makueni County, Kenya. The study sought to determine the adequacy and relevancy of technology on
sustainable livelihoods among the rural of Makueni County. Descriptive survey design and mixed method for data collection were
applied. The study targeted 362,105 people from two sub-counties from which a sample size of 100 was drawn made up of farmers
and 10 agricultural field extension officers. The study used disproportionate stratified random sampling techniques to select the
sample size (farmers) and purposive sampling technique to select the extension service providers. From the findings, majority of
farmers had experienced change in weather pattern in the past 10 years of their farming. On the cross tabulation to establishing
the relationship between the level of education and technology used to acquire information, it was concluded that most of farmers
who used internet to get farm information had secondary and college/university education. It was recommended that the county
government expand the market via value chain. The County Government ought to collaborate with NGOs for the purpose of
supporting sustainable rural agriculture. Rural residents need to be educated on the value of resilient agricultural practices as an
alternative to unsustainable livelihoods, while extension service providers needed financial assistance and build their capabilities
via training to ensure they deliver effectively to the farmers.
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1. Introduction in the mid-1980s, with 10% decrease in both nitrogen and
pesticide use in many European countries and Japan, which

Sustainable livelihoods (SL) is a logical framework o -
led to rise in water quality.

associated with contemporary studies concerning rural
livelihood structures, agricultural changes, and community
networks crafted from William Cobbett, Karl Marx, Karl
Polanyi, Amartya Sen and other scholars in influential and

micro-economics (Scoones, 2015). The results of climate t of the West Afri Nati h bmitted th
variation is linked with the achievement of key past and Most ‘o € VVes rican INations have submitte €

current development objectives, including: Millennium Na’gional AQaptation Programmes of _Action (NAPAS) to the
Development Goals - 2015 (MDGs) and Sustainable _Unlted Nations Frar_nework Conveqtlpp on Cllmate_ Chan_ge

in order to strategically plan activities for dealing with
climatic change. NAPA’s fundamental goal is anchored on
raising awareness among policy makers and guiding the
allocation of resources for effective adaptation of climate
change (Abdulai , Mbéne, Harold Roy, Paco, Robert, 2009).

The impacts of climatic change in West Africa have affected
rural livelihoods mounting challenges in the region and other
parts of the African continent. As an intervention strategy,

Development Goals - 2030 (SDGs) which focuses on
poverty alleviation, food security, health care improvement,
environmental sustainability, and investment in natural
resources (Steiner, 2006). Christian (2015) associated
climate spirited agriculture with reduced poverty and hunger
amidst climatic changes as improved associated resources
for prospect generations. Since the 1980s the potential
outcomes associated with climate change and variability
have been highlighted, with more emphasis on the
significant threats to agrarian production and food security
(Challinor,wheeler, Garforth, Craufurd and Kassam
2007).The Organization for Economic Co-operation and
Development (OECD) reported some certain improvements

The government of Kenya, together with other development
partners, has developed and implemented strategies to
address resilient agriculture for sustainable livelihoods. The
following are some of the key approaches that the
government has adopted: Agriculture-based livelihoods that
promote equality and inclusivity, diversifying practices and
aligning markets in order to increase productivity of small
and medium agricultural producers, enhancing food security
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and socioeconomic development at all levels of the society
by improving the management of land, water, and natural
resources, improving the ability of targeted vulnerable
populations, and activating the access and wuse in
information, innovation, and knowledge that drives holistic
growth in the agricultural sector (FAO, 2017).

Most of the resident in Makueni practice small-scale farming
that depends on rain as their main economic activity, a
practice that is challenged by climatic change and
environmental degradation. The increasing trend of the
county’s population is expected to mount pressure on the
resources. Makueni County performs poorly on most of the
socio-economic indicators with a score of P.56 on the
Human Development Index (HDI), a development measure
that brings together indicators of income, life expectancy,
and education levels (KNBS, 2010). Other challenges facing
the county include severe scarcity of water and recurring
droughts that have affected water supply making most of the
rivers seasonal or dry. Issues associated with climatic change
in the region have been worsened by high deforestation rates
that significantly seduce water catchment capacity. An
increase in the population and significant changes in climatic
conditions will significantly raise water needs leading to a
mismatch between the demands and availability of water
resources. Sustainable development can be addressed
through the application of integrated policy and programs
given that population dynamics, the environment, and
climatic change share strong connections (Makueni CIPD,
2013).

Historical rainfall records from the Kenya meteorological
department, for the last three decades show that ‘severe’ and
extreme drought conditions have occurred in Makueni
County. Previous studies show that, Makueni County of has
suffered many severe and extreme drought conditions, the
nature and impacts of which have however remained
unknown and undocumented. Traditional drought resistant
crops have been abandoned and livestock has remained the
only viable economic activity. Makueni County is a
traditional society whose residents are currently adopting to
contemporary agricultural strategies. Among the adopted
strategies include: Irrigation farming, adoption of
horticulture, cultivation of fruits, chicken farming, and value
chain investment. To mitigate the effects of water scarcity,
construction of sand dams has been done to retain water.
Studies carried out in the County in relation to agricultural
technology on sustainable livelihoods have been inadequate
to reveal the extent and significance of this association. It is
against this background that the researchers intended to carry
out empirical study in this county to confirm the
phenomenon.

The main objective of this study was to determine the role of
agricultural technology on sustainable livelihoods among
rural residents of Makueni County

1.2 Conceptual framework
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Figure 1. Conceptual Framework

2. Literature review and Studies

2.1 Theoretical Framework

The sustainable livelihoods approach (SLA): The
Brundtland Commission Report on Environment and
Development, and the 1992 United Nations Conference on
Environment and Development introduced this theory and
expanded the initial concept that advocated for the
achievement of sustainable livelihoods as the main way of
eradicating poverty (Krantz, 2001). According to Chamber
and Conway 1992, a sustainable rural livelihood is defined
as “A livelihood comprises the capabilities, assets (stores,
resources, claims and access) and activities required for a
means of living: a livelihood is sustainable which can cope
with and recover from stress and shocks, maintain or
enhance its capabilities and assets, and provide sustainable
livelihood opportunities for the next generation; and which
contributes net benefits to other livelihoods at the local and
global levels and in the short and long term”.

SL approaches are very important as it gives a way in which
key influences on the livelihood of poor people can be
conceptualized. This include; the vulnerability, assets
accessibility, as well as other factors that affect how
resourceful the assets can be to them. The approach is key in
the comprehension of the main causes of poverty by paying
keen attention on different factors at various levels that
determine how poor people access assets either directly or
indirectly. The approach makes use of a holistic perspective
especially when the analysis of livelihood is done with an
aim of identifying the issues that can help in the reduction of
poverty either at the local level or at the policy level when a
strategic intervention is applied.



Empirical literature has been reviewed thematically from
global to local levels identifying the existing gaps. These
themes have been identified from the independent variables
and their relationship with sustainable rural livelihoods.

2.2 The role of agricultural technology on

sustainable livelihoods

The history of technological changes in agriculture can be
traced to at least 10,000 years ago when the first cultivators
planted wild plants in different environments. The technical
performance did not change and remained relatively the
same until the ninetieth century (Grigg, 1974). More
inventions were fuelled by the rediscovery of Mendel’s
experiments that led to the invention of scientific plant
breeding and artificial fertilizer, which rapidly increased
agricultural production. The 2030 Sustainable Development
Goal (SDG) aims at reducing by half the number of people
living in absolute poverty. The agricultural sector would be
required to play a significant role in sustaining the
achievement of the SDG as increased agricultural
productivity is among the most important determinants of
economic growth and poverty reduction.

Actions towards climate adaptation are anchored on

strengthening  the agricultural sector by reducing
susceptibility to climatic changes and adapting
technological, behavioral, and manageable strategies.

Technological adaptation characterizes the use of technology
with the aim of reducing vulnerabilities and strengthening
how natural and human systems affect climate change
(UNFCCC 2005). These technological adoption measures
would include the assessment and adoption of strategies that
are aimed at achieving food security and strengthening agro-
ecological zones and farming systems (UNFCCC, 2014a).
The technologies are classified into three main types
including, orgware, software, and hardware.

Enhanced stakeholder understanding and technology
ownership can be enhanced using bottom-up participatory
approaches such as community-based adaptation. Outcomes
of the adoption of these technologies lead to sustainability
and reduction of mal-adoption chances. Testing of new
technologies encompasses the participation of numerous
stakeholders in order to ensure contextual adaptation,
validation and effective adoption by the end users.
Participatory approach was successful in Bolivia by linking
innovation with farmers in the piloting of new varieties of
crops. The exercise was characterized by the application of
varieties at different altitudes and subsequently adjusting use
of seeds and cropping techniques with the aim of achieving
sustainability at each context (Bentley & Thiel, 2008).
Planting schedules and locations were altered and traditional
methods of agriculture including bed raising and irrigation
applied in order to maximize vyields and achieve
sustainability. As a result, the collaboration of the practices
with final technology users through flexible and continuous
processes and effective technologies could be enhanced.
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India occupies the second position globally in regards to
farm outputs (Kumari, 2014). The country is also the world’s
largest sourcing destination for Information Technology
(IT), which accounts for about 67% of the US$124-130
billion market. Although the integration of farm technologies
and information communication technology (ICT) are still
evolving in India, there is a promise that these technologies
will impact agricultural performance and consequently
enhance farmers’ income levels (IBEF, 2017).

Since 2012, the central Africa government has been involved
in a military political crisis that has affected almost all of its
territory. As part of its emergency response, FAO promoted
a community-based support approach called the “Caisses de
résilience” to provide multi-sectorial and integrated support
to communities to help them rebuild their economic
activities. Areas supported included cereal crops and
livestock, market gardening, poultry farming, small livestock
farming, fish farming, processing of agricultural products
and seed production. The approach is based on three
components: technical - improvement of agricultural skills
using a variant of “Farmer Field Schools”; financial -
support to the endogenous financial system through village
associations. (FAO, 2016)

Mukeira , (2014) in the role of government in agribusiness
activities in developing rural communities in Kenya: a case
study of small scale dairy farmers in Githunguri Sacco
limited, reported that the Kenyan government also has
another very effective way of promoting agribusiness
through the ASK shows that are hosted in various venues
across the country to showcase various innovations in the
field of agriculture. In response to the current and projected
hazards, approximately 92% of the farmers in Makueni
county have adopted at least one adaptation strategy; for
livestock producers include fodder and feeds conservation,
use of simple treatment methods such as de-worming and
hoof trimming, and value-adding activities such as cooling
and boiling and packaging of milk. Adaptation strategies
used by crop farmers include use of early-maturing and
drought-tolerant crops, conservation agriculture, seed
recycling, home nurseries for seedling production, irrigation,
and use of manure. Resource constraints and poor market
linkages are major impediments to uptake of adoption of
options by farmers, despite current support provided by
various government and non-government institutions. Fish
farming has also been introduced by Economic stimulus
Programme within the county, with now 825 fish ponds with
tilapia species.

3. Methodology

This section presents the research methodology that was
used in conducting the study. It covers the description of the
research design, target population and sample size and the
technique that was used in the selection of the sample. It also
confers the data collection methods and tools, data analysis
techniques, ethical consideration validity and reliability.



3.1 Research Design

This study used descriptive survey design. The relationship
between the independent and dependent variable in this
study were examined in both the current and past periods.
The study applied mixed research methods, which involved
both qualitative and quantitative methods. Questionnaire and
interview guide as tools for data collection were used to
collect data to realize the goal of the study.

3.2 Site description

Makueni County, formerly referred to as Makueni District, is
located in the eastern side of Kenya (formerly Eastern
Province). The county depends on agriculture as its major
economic activity. Hence, the major source of livelihood for
most of the population is livestock and agriculture. The main
economic activities practiced in the hilly parts of the county
include dairy farming and horticulture. Sand harvesting is
also an economic activity in the county despite the fact that it
was illegalized by both the national and county governments.
Temperatures in the county are relatively high during the day
and low at night. Severe heat is also experienced in the lower
regions of the county between the months of May and
October.

3.3 Study and Target Population

Makueni County’s population is dominated by young
people. Statistics indicated that about seventy percent of the
total population was characterized by persons under the age
of thirty and forty four percent was children under the age of
fifteen years (CIDP, 2013). The target respondents includes
farmers from the selected study area and the extension
service providers. The selection of the officer was based on
their role in implementing the resilience strategies as well as
provision of other agricultural resources.

Sample size

According to Mugenda and Mugenda (2003), a sample size
of 10-30% of the sample population is considered adequate
for a descriptive survey. Out of the six Makueni sub
counties, two sub-counties was selected conveniently. The
sample size was statistically determined. The projected
population for Makueni and Kibwezi west constituencies in
2017, according to KNBS (2013), was 216,657 and 185,484
respectively, with 40,046 of urban population. Agricultural
extension officers working in KARI Kiboko and in the
County headquarters were interviewed until saturation levels
of the study data was attained.

Sampling Technique

To get the sample size for the study, disproportionate
stratified random sampling technique was used to select the
participants in the study. Out of the 100 participants for the
two Sub-Counties, the researchers got fifty respondents from
each of the two sub-Counties. Purposive sampling technique
was used to get the agricultural extension officers in the
study area. To get the 100 small scale farmers, the
researchers employed Slovine formula of 1960 on surveys.
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Slovin (1960) provides this simplified formula to calculate
sample sizes for a survey study paying attention to the
following assumptions: - 90% confidence level. (e= 0.1
margin of error)
Where, N = Total population, n = sample size; eis
the level of precision. 1 is constant.
n=362105/1+362105(0.1)?

=99.9 Therefore the sample size was 100 respondents

Table 1 Sampling for rural farmers

Sub — Total Sampling tech Sample size
county population
Kibwezi 174,439 Disproportionate 50
west stratified simple random
sampling
and purposive sampling
Makueni. 187,666, Disproportionate 50
stratified simple random
sampling and purposive
sampling
Total 362,105 - 100

Methods and Instruments of Data Collection

Interviews are the most common effective means of
obtaining detailed information in a survey. The researcher
used structured questionnaire and interview guide to collect
primary data.  Structured questionnaire with both open-
ended and closed ended type questions covering technology,
infrastructure, extension service provision and farmers
organizations were administered to the farmers. The open
ended questions allowed free response from the respondents
with help of an assistance since most farmers in the villages
couldn’t read or speak English.

Data Analysis Procedures

Data analysis is defined as a critical examination of the
assembled and grouped data for studying characteristics of
the study objectives and determining the patterns relating to
the relationships and variables relating to it (Krishna, 2003).
To enhance data management, the researcher coded the
respondents’ responses in preparation for data capturing, and
this involve classifying of data thematically. Descriptive
statistics was used to analyze qualitative data by use of
mean, deviation, percentages and frequencies. ata was finally
presented in graphs, tables and charts.

4. Results and Discussion

Table 2
Response Rate

Category Sample  No. Return
size collected rate

Extension 10 10 100%

officers

Farmers 100 96 96%

The findings displayed in Table 2 shows that the response
rates of the target group was good and willing to
participate as well as provides enough information for the



study. The response rate for farmers was 96%. As discoursed
by Mugenda and Mugenda (2003) the percentage of
respondents to questionnaires is adequate if it is 50% or
more. Therefore 96% was deemed very good for data
analysis and reporting of the findings on.

Table 3

Age group

Gender Frequency [Percent
Below 25 years 6 6.3

25 to 35 years 57 594

36 to 45 years 23 24.0

46 to 55 years 10 104
Total 96 100.0

Findings in table 3 above display that 57(59%) of the
respondents were aged between to 25 to 35 years, 23(24%)
were aged between 36 to 45, while 10(10%) were aged
between 46 to 55 years and below 25 years of age had a
small percent of 6(6%).This implies that majority of those
who participates in agriculture in the county are youths aged
between 25 to 35 years. Further, it shows that Makueni
County has an energetic and versatile labour force who are
capable enough to understand the role of agricultural
technology on sustainable rural livelihoods among Makueni
county residents, Kenya.

Respondents were asked to indicate their education level; in
this regard gathered and analyzed data was summarized in
figure 2 below.
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Figure 2: Educational level

As depicted in figure 2 above, most of the farmers 50(52%)
had learned up to secondary school, 25(27%) to Primary
level while 14(15%) had studied up to tertiary level. This
shows that the farmers were well educated to understand and
give information pertaining to the role of agricultural
technology on sustainable rural livelihoods among Makueni
county residents, Kenya.

63

Respondents were asked to indicate the farming type they
practice. Responses were summarized and presented in
figure 3 below.

FARMING TYPE

both crop and livestock

 fruit farming ~ mgroceries  mfood crop

Figure 3. Farming type

Findings depicted in figure 3 above shows that 42(43%) of
the respondents practiced both crop and livestock farming,
30(31%) practiced fruit farming, 23(24%) practiced food
crop, while 2(2%) groceries. This implies that most of the
respondents did farming, therefore they were deemed fit to
understand and give information pertaining the study.
Further, it implied that most of Makueni residents practiced
mixed farming. Mixed farming is an agricultural farming
system where the farmer cultivates crops and raise animals
simultaneously on the same piece of land. Different crops
with different maturity periods are grown at the same time.
There is continuous cropping throughout the season.

Table 4
Crop faming practiced

Crop farming practiced Frequency  Percent
Rain fed 42 44.7
Irrigation 7 7.4
Both rain fed and irrigation 45 47.9
Total 94 100.0

Further, respondents were asked to indicate the type of crop
farming they practiced. Responses are summarized and
presented in table 4 above.

Table 4 shows that 45(48%) practiced both rain fed and
irrigation, 42(45%) practiced rain fed and the rest 7(7%)
practiced irrigation farming. From these results, the biggest
population of farmers in Makueni County depends on both
irrigation and rain fed type of crop farming, meaning the
rains were not fully dependable for farming. The findings
were consistent with those of Timothy Williams, the
Director for Africa of the International Water management
Institute in Accra, Ghana through the suggestion that the



continent’s use of water resources was low as only 5.2% of
the farmlands were irrigated. The director also believed that
good water resource management could be established from
building sustainable agriculture (AEC, 2016).

The researchers sought to understand the farmers’ coping
level when there is inadequate rainfalls for their crops and
animals and gathered data was summarized and presented in
figure 4.

|
extreme vulnerable
vulnerable
less vulnerable

M not sure

Figure 4. Coping level when there is little rain

Figure 4 above shows that 46(48%) of the respondents were
vulnerable when rainfalls are not adequate for their food
crops and animals, 26(27%) are extremely wvulnerable,
20(21%) are less vulnerable while the remaining 4(4%) were
not sure. These findings imply that the respondents could
hardly cope with inadequate rainfalls. This is because large
population of the farmers depends only on the rain for their
agriculture and subsistence farming is practiced as farmers
engage in agriculture for the sole purpose of feeding himself
and the family. Farming is characterized by small land
ownership and farm tools. The general perception regarding
subsistence farming is that farmers are poor and do not apply
farm inputs such as fertilizers and improved seeds hence low
productivity. In addition, other important resources such as
irrigation and electricity are unavailable.

Further, the researchers sought to determine the new
methods used in response to climate change in past three
years. Findings indicated that 33(43%) of those who changed
had switched to crop diversification, 18(23%) had changed
to crop rotation, another 18(23%) had changed to irrigation
while the rest 8(10%) had changed to animal rearing. This
implies that majority of those who changed adopted crop
diversification. This improved their food security through
growing several variety of crops in same field. Luvandwa
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(2012) confirms that actors and stakeholders within the
agricultural sector should undertake a shift of their
technologies and practices in order to adapt to the eminent
climate change impacts (DFID, 2005; World Bank, 2006)
and better cope with the current climatic variability (Cooper,
Stern & Gathage ,2013). High economic situations
compounded by high inflation rates in businesses including
banks have significantly affected changes in prices and
uncertainties in farm products. In addition, banks are not
sure of farmers’ returns given that the government delays
payments from agricultural purchases.

The researchers also sought to determine the source of
information from which they got the new farming methods
and responses were summarized in figure 5 below.
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Figure 5. Source of information

Findings presented in figure 5 above show that majority,
53(56%) of the farmers got the information from radio and
26(27%) from fellow farmers. This shows that the leading
source of information in informing farmers about the
farming methods was radio. Further implies that rural
farmers are also able to use technology in farming;
something which reduces farming expense in different ways.
The above results concur with those of Timmer, (1988) that
the technological advances has reduced poverty levels
through; enhancing producer income and wages directly,
lowering food prices, and creating novel livelihood
opportunities in the agricultural sector creating a basis for
economic diversification.

Respondents were asked to indicate the organizations which
supports delivery of the information. Responses are
summarized and presented in figure 6 shown below.

government institutions NGOs

community based organizations ® farmers cooperatives

Figure 6. Organizational supporting delivery of info



As revealed in figure 6 above, almost half (40% ) of the
respondents indicated that community based organizations
supports delivery of the information, 25% indicated farmers
organization, 20% indicated NGOs while 14% indicated
government institutions. This implies that community based
organizations were the institution which supported
information delivery. This concurs with Atieno, and
Kanyinga, (2008) who stated that due to the weakening of
the public extension service, a number of extension agents
like the community based organizations, private sector,
NGOs and consultancy groups have tried to fill the gap.

Respondents were asked if they have ever attended any
training or seminar in the past twelve months and gathered
data was analyzed and presented in table 6.

Table 6

Training/seminar attended in the past twelve months.
Responses Frequency Percent

Yes 50 58.8

No 35 41.2

Total 85 100.0

Findings in table 6 above show that 50(59%) of the
respondents had attended training or seminar in the past
twelve months while 35(41%) had not. This implies that
majority of the respondents had attended farming training in
the past twelve months. In addition, those who had attended
training in the past twelve months were asked to state the
areas which they were trained in. Findings showed that 56%
of the respondents had attended training on new and
improved method of farming, 35% on pest control and 8%
on marketing. This implies that most of the farmers were
keen to practice improved farming methods in order to help
them cope with the changing climate.

Respondents were asked to state the approach they use to
reach livestock and crop farmers and gathered data in this
regard was analyzed and presented in figure 7.
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Figure 7. Approaches used to reach farmers

Figure 7 above displays that the most used approaches in
reaching farmers are training Barraza (80%), farmer to
farmer (80%), and radios (60%).This implied that the most
popular approaches in reaching farmers was Training
Barraza’s, farmer to farmer approach and use of radios. An
interview with extension officer R1 from one of the research
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station (KKR1) agreed with this findings about the

approaches used to reach farmers.
“We use Radios, internet, mobile phones, bulk
message, books, pamphlets, field days, agricultural
shows, and farmer field schools, administration
meetings, demonstrations, model farmers, farm
trials, Barazas and the dig farms to reach our
farmers.” (Respondent R1, 21 August 2018)

Moreover, the researcher sought to investigate the challenges
faced by the extension service providers in implementing
their roles to farmers. The analyzed and summarized data
revealed that majority (80%) faces poor logistic support. Due
to inadequate funds, the service providers faces challenges
in acquiring airtime in order to communicate to farmers and
also materials stationary to demonstrate to farmers. Further,
they faced challenges in acquiring funds for fueling their
motor bikes as well as fare for public transport. Other
challenges were government structure and Competition from
other providers more so private firms. Rolling (1990)
confirms that the collaboration strategy between extension
officers and farmers should be supported and encouraged. If
both would work together harmoniously, they could spur
economic development and bring about change in the food
sector of a community. Hence every effort should be done to
eliminate any communication gap that might hinder this
collaboration. Another respondent R2 from one of the
County agricultural Centre (CMR2) narrated about some of
the challenges they face.
“We face different challenges
when providing services. Most of
them are logistic related. For
example, transport, we have to
use public means ,money is
required for buying airtime in
order to communicate to farmers,
hiring motorbikes .Most of these
issues are as a results of
governmental hierarchical
structure, which most of the times
leads to delay in decision making.
Moreover, we face challenges of
lack of corporation from the
farmers” (Respondent R2, 21%
August 2018)
Extension service providers were asked to provide
suggestions on the area they wish the community needs to
participate in developing a rural sustainable livelihood and
their response were as follows; farmers to save own seeds,
farmers to use animal manure because it’s cheaper to acquire
among rural livelihoods, buy fertilizer by themselves to
reduce dependency on the government and farmers to join
famers’ organizations. This was because through groups
farmers could easily access loans, it’s easy and cheaper for
service providers to reach groups that individual farmer, easy
for famers to acquire own farm machineries as a group.
Further, farmers should participate in proper timing of
planting season as well as proper food storage.



Respondents were asked whether they partnered with other
service providers like NGOs/other institutions. Their
response was that they did partner with other provider for
instance. International Crops Research Institute for the Semi-
Arid Tropics (ICRISAT), which is an NGO mainly focusing
on Finger Millet in Kiboko, International Maize and Wheat
Improvement Centre (CIMMYT), which is an NGO based in
Kiboko Focusing of Maize and wheat. The University of
Nairobi also was mentioned as one of the partners in
research. UNDP (2011) confirms that solely, the state is
unable of implementing strategies associated with adaptation
of climate change. Most importantly, the process is
characterized by implementing construction of engineering
structures that require funding from the national government
through making budgetary provisions or participation of
beneficiaries in such interventions. Most of the interventions
can be carried out by an individual or community level or by
civil organizations.

5. Conclusion and Recommendations

The agricultural sector has remained unstable owing to the
complex and interrelated factors associated with climate
change, public policy, and markets, factors that are beyond
the control of farmers who rely on agricultural produce.
Farmers must therefore counter the challenges by adopting
new farming strategies that incorporate technology and
innovations. After carrying out this research, the researchers
concluded that for rural residents to achieve sustainable
livelihoods, modern farming technology must be adopted to
maximize production, control pests and use of improved
breeds. Research institutes, via technology, should be able to
manage disasters by predicting and managing crisis and
assessing how their performance would affect the
agricultural sector. Monitoring risks should be fixed with
well-timed alerts to aid farmers in making accurate decisions
both at the institutional ad community levels. These steps
would aid in the prevention and preparedness and hence
alleviate the impacts that such shocks lead to humanitarian
crisis and human suffering and other associated costs. The
following recommendations were drawn for all the
stakeholder involved in implementing the agricultural
resilience strategies.

The county government to collaborate with stakeholders to
improve communication, research on animal production and
crop farming in the study area for sustainable livelihoods.
Extension service providers to offer financial support and
capacity building via training to ensure they deliver
effectively to the farmers.
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