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ABSTRACT

Beef cattle production in Kenya is a vital sector of the agricultural industry, contributing
significantly to the country's economy and food security. The industry is dominated by
indigenous breeds such as Zebu and Boran, which are well-adapted to Kenya's arid and
semi-arid regions. This study focused on establishing the factors affecting beef cattle
production among pastoral communities in Marsabit County Kenya. The following specific
objectives guided the research: To determine the effects of inter-pastoral communities
conflicts on beef cattle production, to determine the effects of livestock diseases on beef
cattle production among pastoral communities in Marsabit County, to determine the effects
of feed supplementation on beef cattle production among pastoral communities in Marsabit
County, and to examine the effects of market prices on beef cattle production among
pastoral communities in Marsabit County. Anchored under the Basic Needs Theory,
Resilience and Food Production Theory and Livelihood Diversification Theory. The study
adopted descriptive survey research design. The target population comprised of 1210 beef
cattle farmers in Marsabit county from which a sample of 320 households was established
through judgmental and stratified random sampling method. The distribution of the
questionnaires was guided by the perceived level of engagement of respondents in beef
cattle farming. Further, to corroborate the responses from the respondents on the variables
of study. Data was collected through drop and pick and analyzed by use of SPSS version
27. Validity and reliability of the questionnaire constructs was confirmed before its use.
Test for Multicollinearity Test, Test for Heteroscedasticity and Normality Test were
conducted before multivariate regression analysis. A reliability coefficient of Cronbach
alpha of over 0.7 was returned for all constructs of the independent variables. Descriptive
statistics were used to explain the findings. Correlation analysis revealed that Inter
community conflicts, livestock diseases, feed supplements and market price were
positively and significantly correlated to Beef Cattle Production. Regression analysis
results indicated that the factors under study explained 90.2% of the variation in Beef
Cattle Production in Marsabit county with effects of Inter community conflicts not
statistically significant (B=-0.024; p=0.455) as were effects of feed supplements (= 0.022,
p=0.593) while those of Livestock diseases (B=-0.112; p=0.014) and market price
(B=0.820; p=0.000). The ANOVA results confirmed that the model was significant in
predicting beef cattle production. It was concluded that all the independent variables
collectively influenced beef cattle production. It was recommended that there is a need for
proactive measures to mitigate inter-community conflicts, including conflict resolution
initiatives, community dialogues, and improved security measures to safeguard both
livestock and human lives. Future research should consider these areas can contribute to
the development of evidence-based policies and interventions aimed at promoting
sustainable beef cattle production and enhancing the resilience of pastoral communities in
Marsabit County.
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CHAPTER ONE

INTRODUCTION
1.1 Background of the study
Globally, Livestock production was a major source of livelihood in Arid and Semi-
Arid Lands (Davies, 2018). Global, livestock production hired 2.3 billion persons,
providing incomes for 2 billion of the world’s poor persons, and which accounts for
60 percent of global farming GDP (Batello, 2018). A study by Allan (2020) indicated
that, the livestock that were practiced in the dry areas for food and income generation
are; cattle herds, sheep, goats and camels. Another study by Cannon (2019) on limits
to cow’s production in a semi-arid pastoral system in London confirmed that livestock
kept in semi-arid lands served as source of food, income and a social security.
However, the social security from livestock was predominantly non-monetary and
unreliable assets because of limited production due to drought, conflicts and diseases
that led to massive loss of animals as illustrated by Food Agricultural Organization

(FAO, 2016) report.

In Nigeria, a study by Noorani (2015) found that beef cattle production was mainly
practiced in large herds for meat provision. This was supported by World Bank (2017)
report which underscored that, beef cattle production was on increase in Africa
countries due to high demand of meat to feed skyrocketing population. The report also
added that, an estimated demand of 600 million tons of meat was in demand by 2040.
According to Mwape (2017), affirmed that beef cattle farming in Zambia were the
largest contribution to livestock GDP, 47% contribution (2016) which was thus an
important industry which needed to be harnessed and developed to international

standards.



In East African countries like Uganda, the deliberate efforts were made by the
government of Uganda to commercialize beef cattle production through market and
trade liberalization (Kalemera, 2017). In addition to food and income, livestock
farming provided social sanctuary that was taken as mobile banks, wealth
accumulation, and social esteem. Weliwita et al. (2018) conducted a study on the
economic significance of beef farming in Tanzania and found that, at the moment,
investments in butcheries that process beef were growing in the nation as a result of
higher profits, which had produced stable employment, income, and living conditions.
The meat was carefully packaged and supplied to a variety of specialty markets,
including minimarkets, supermarkets, and mining districts. Notably, the cost of the
meat in these markets was greater than in butcher shops, which provide high-paying

jobs for Tanzanians (Lafreniere et al., 2016).

In Kenya, Beef production was the main source of livelihood particularly under
Pastoral management that was practiced by pastoralists in the Arid and Semi-Arid
areas (Veronica, 2020). The sector provided a livestock’s base of approximately 9
million beef cattle that generally provide meat source to the rapid growing population
(Owuor & Kiteme, 2020; Kenya National Bureau of Statistics Census report, 2019). A
further study by Alarcon et al. (2017) indicated that the majority of beef cattle
production occurs in Kenya's Arid and Semi-Arid (ASALs) counties, which were

home to 75% of the nation's livestock herd.

Marsabit County was one of the ASAL counties where beef cattle production was a
large economic activity and a major source of household livelihood, according to the

Household Baseline Survey Report (HBS, 2019). Muthee (2016) claimed that the



primary slaughterhouses in Nairobi County receive a significant amount of their beef

cattle from Marsabit County.

Despite of the importance of beef cattle for food (meat) provision, income, poverty
reduction and employment, the production was face with many challenges that led to
low production. Understanding the factors that affect the beef cattle production was
relevant as it provided a framework to improve the production and there, this study
was very useful to the pastoralists in Marsabit in particular to understand the factors

that might affect their beef cattle production.

1.2 Statement of the problem

Livestock played a very big role in the economy of pastoralist communities as was
regarded as a key production structure of livestock in the ASALs (Africa Union,
2016). For the large population in these areas, pastoralism was consequently
especially important as a source of income (Allegretti et al., 2016). The analysis
showed that poverty rates were high and that development indices remained low
throughout the previous few decades. The primary source of revenue, cattle, had
yielded minimal returns, which has been the main cause of this. Kenyan beef cattle
were exposed to harsh conditions and limitations, which have an impact on their
productivity in several ways (Mundia et al., 2019). Literature revealed that over the
last one decade, the production of beef cattle decreased in Kenya. This could be due
to a variety of production reasons. Many elements were thoroughly investigated to see

how they influence beef cattle productivity.

Veterinary services availability, drought, insecurity, insufficient funding, high input
costs, insufficient decision-making skills, and lack of access to markets were only a

few of the concerns investigated. However, research on how inter-communal disputes,
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livestock diseases, feed supplementation, and relative market prices affect beef output
in Marsabit County was minimal. These restrictions endanger pastoralists' livelihoods
in addition to making it more difficult for them to adapt to shifting market demands.
In actuality, Letai (2019) classifies pastoralists as one of the producer categories with
the lowest development metrics. Due to feed supplementation's concomitant effects
on the availability of two essential production resources—pasture and water both
pastoralists and large-scale ranchers were seriously threatened throughout most of the

country (Mohammed & Hesse, 2016).

The pattern of decreased production in beef cattle fueled the Kenyan government and
development partners to initiate programs that were targeted to overhaul the beef
cattle production like revamping Kenya Meat Industry (Mbweka, 2015). The study
also indicated that, the government of Kenya was providing hays specifically for beef
cattle that were met for slaughter in Marsabit county as well as county government of
Marsabit had of recent began to support beef cattle farmers with feed and water

(Marsabit County Integrated Development Plan, 2019).

In spite of beef cattle production support programs, the production was still low.
There was limited documented literature that helped understanding of the
circumstances that made beef cattle production low in Marsabit County despite
government-initiated programs. Therefore, this study was originated with the overall
purpose of analyzing factors affecting beef cattle production among pastoral
communities of Marsabit County. The study findings therefore, added knowledge to
the current literature that aided farmers to understand factors that affected beef cattle

production among pastoral communities.



1.3 Purpose of the study

The study sough to analyze factors affecting beef cattle production among pastoral

communities of Marsabit County.

1.4 Objectives

The study specific objectives were to:

1l

iil.

1v.

Determine the effects of inter- community conflicts on beef cattle production
among pastoral communities of Marsabit County.

Establish the effects of livestock diseases on beef cattle production among
pastoral communities of Marsabit County.

Find out the effects of feed supplementation on beef cattle production among
pastoral communities of Marsabit County.

Determine the effects of market prices on beef cattle production among

pastoral communities of Marsabit County.

1.5 Research questions

The study sought to answer the following research question;

il.

1il.

1v.

What the effects were of inter- community conflicts on beef cattle production
among pastoral communities of Marsabit County?

To what extent did livestock diseases affect beef cattle production among
pastoral communities of Marsabit County?

To what extent did feed supplementation affect beef cattle production among
pastoral communities of Marsabit County?

How did market prices affect the production of beef cattle among pastoral

communities of Marsabit County?



1.6 Scope of the study

The study took place in Marsabit County, which was situated in the most northern
region of Kenya and spans a total area of 70,961.2 square kilometers. To the north,
the county borders Ethiopia; to the west, Turkana County; to the south, Samburu
County; and to the east, Wajir and Isiolo counties (CIDP, 2018-2022). The county
was made up of Saku, Laisamis, North Horr, and Moyale administrative sub-counties.
It was located between latitudes 02° 45° North and 04° 27° North and longitudes 37°
57° East and 39° 21° East CIDP, Marsabit (2018—2022). The review also, added that,
nearly every rural and peri-urban household in Marsabit County keep livestock
especially beef cattle (FAO, 2017). It was therefore; from this basis that this research
was relevant as it sought to analyze factors that affected beef cattle production under

pastoral communities in Marsabit County.

1.7 Justification of the Study

Livestock farming was the mainstay of pastoralists under pastoral management as was
the main source of livelihood. Particularly, beef cattle farming were handy because of
the climatic condition in Marsabit County. According to Njora and Yilmaz (2021)
beef cattle production played a very significant role in the provision of income, food,
social protection and economy booster. The rationale of this study was therefore to
assess how inter- community conflicts, livestock diseases, feed supplementation and
market prices affected beef cattle production in Marsabit county. This study primarily
benefited the policymakers of the county governments and national government by
helping them to understand how these factors affected beef cattle production in
Marsabit County in order to encourage them to maximize their efforts to tap

unexploited potentials in their production.



1.8 Limitations of the study

The study was limited to factors that influenced the yield of beef cattle in Marsabit
County. As a result, the results were not applicable to other beef-producing regions.
Another major block was obtaining interviews with beef farmers under pastoral
management, where beef cattle production was done out. If the underlying features

differ, the conclusions were not generalizable to other counties.

1.9 Assumptions of the study

The following were the assumptions that were made during the research;

1. That the respondent provided accurate answers to the questions in an objective
and sincere manner.
ii.  That the data gathered from the sampled participants accurately reflected the

parameters impacting beef cattle production in Marsabit County.



1.10 Definition of Operational Terms

Inter- community

conflicts

Livestock diseases

Feed supplementation

Market prices

Refer to clashes between different groups or
communities that are often delineated along ethnic,

religious, or regional lines (Regassa & Korf, 2018).

Refer to illnesses that affect animals raised for various
purposes, such as meat, milk, wool, or labor. These
diseases can have significant economic and health

impacts on livestock populations (Okello, 2020).

Are phosphate, calcium and trace mineral mixtures that
can be given to grazing animals during the dry or rainy
season. They supplement grazing when it is deficient in

minerals and trace minerals (Ndlovu et al., 2020).

Refers to the current price at which a good or service can

be bought or sold (Rubio, 2020).



CHAPTER TWO

LITERATURE REVIEW
2.1 Introduction
The chapter provides a review of scholarly work conducted in the past, examining the
factors that affect beef cattle production. It includes empirical review and theoretical
framework sections, conceptual framework, operational framework, and research
gaps.
2.2 Beef cattle production in Kenya
Livestock contributed to the livelihoods of Kenyan farmers in a variety of ways,
including providing food, traction, manure, raw materials, investment, monetary
revenue, foreign exchange profits, and social and cultural identity (Nyariki &
Amwata, 2019). Over 80% of Kenya's population in ASALs was dependent on
pastoralism (Irungu et al., 2021; Nyariki & Amwata, 2019). Beef cattle have been a
substantial source of revenue for many years, particularly in rural and agricultural
communities. The Kenya Meat Commission (KMC) launched a self-sufficiency
strategy in beef meat with the purpose of developing a ready market for local
livestock farmers and supplying consumers with high-quality meat and meat products
(Kiriti et al., 2018). The project looked to have collapsed as a result of a terrible
management crisis, but it was also deeply in debt, unable to pay its workers and
livestock suppliers, the bulk of which have discontinued deliveries in favor of KMC's
well-heeled competitors (Yusuf et al., 2019). According to Nyabuto (2021), KMC
program highlighted the demand for beef cattle, as many Kenyans were suffering
from hunger as a result of KMC's closure. Kenya Meat Commission (KMC) resumed
operations in 2006 after the Kenyan government recognized the company's potential

for economic development (O'Neill, 2018; Rogei, 2021). In Kenya, the majority of
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beef cow production occurs in pastoral areas typified by smallholder agriculture.
Cattle were largely considered as vital for smallholder livelihoods globally (Agus &
Widi, 2018). Smallholder farmers were those who breed beef cattle primarily for
personal consumption and somewhat for commercial interests (Avadi et al., 2022). A
study by Ndiritu (2020) found that pastoralists keep beef cattle not just to generate
meat for the urban market, but to provide manure, draught power for crop production
and livelihood assets. The findings of Ndiritu (2020) were consistent with those of
Eindhoven (2019) who, claimed that cattle farming provide social and cultural
protection through savings, buffering, fine payment, and dowry incentive. According
to Mugonya and Hauser (2022), the majority of beef cattle farmers kept breeding
stock instead of fattening cattle in order to keep animals for longer periods of time
and produce progeny for sale, as well as a steady supply of stock to provide manure
for cropping fields. The government pushed cattle breeding in order to expand the
national herd; however, the majority of cattle breeders work on a low-input, low-
output basis, resulting in low beef production rates. As a result, as stated by Gitau
(2013) Kenya's beef cattle productivity was low as a result of a lack of supplement
feeds, livestock disease invasion, and low marketability, all of which contributed to
relatively low beef cattle prices and frequent inter-pastoral community wars and
conflict over grazing lands and restocking mechanisms. Additionally, Ajak et al.
(2020) as well as Duot (2020) posits that, cattle's low fertility, which includes low
conception rates (56%), long calving intervals (18—21 months), high calf mortality (5—
10%), and low body condition score, contributes to the herd's slow
expansion. Additionally, farmers regularly sold productive female cattle, with

between 10% and 30% sold and slaughtered each year due to the absence of clear
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government legislation barring the slaughter of productive female cattle (Carder et al.,

2019). This has exacerbated the country's beef cattle growth slowdown.

Since 2013, the county government of Marsabit promoted beef cattle intensification
by introducing cross-breeding with breeds with high output potential via Artificial
Insemination (Bahal et al., 2018). As defined by Morales et al. (2019), intensification
was the process of increasing the use of external inputs and services in order to
increase the quantity and/or value of the product. Crossbreeding as an intensification
approach entailed improved nutrition and management, as well as a slew of externally
sourced improvements such as feed, livestock health, breeding services, and

marketing.

Furthermore, the county government of Marsabit was working to resolve
intercommunity disagreement over grazing fields and stocking missions in partnership
with the national government to promote livestock production (CIDP Marsabit
County, 2018-2022). This was accomplished by deploying Kenya reservist forces and
facilitating amicable dialogue with community leaders (Ltipalei et al., 2020). As a
result, national development planning placed a lower focus on beef -cattle
improvement for many years (Lind, 2018). In Marsabit County, beef cow production
was primarily subsistence-based and was based on a massive low-external input
system (Watson, 2008). This system was based on indigenous knowledge and was
vulnerable to harsh climatic conditions, such as regional and temporal variability in
rainfall and forage availability. As Kimaro et al. (2018) indicate, beef cow production
in pastoral settings was under pressure as a result of a variety of changes in the
production environment. Increased human population pressure on pastoral grazing

areas, as well as the economic effects of diseases, relative prices, inter-communal
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violence, and a lack of veterinary facilities, all impact traditional beef cow production

negatively (Ong’eta, 2021).

2.3 Empirical Review

Empirical studies are those that collect data through direct research or observation in
order to answer a question or test a hypothesis (Hapsari, 2019). The study must give
the various opinions and views of positive thinkers and functionalists in order to
contrast or argue each stance with regard to the study's issue.

2.4 Inter-community conflicts and beef cattle production

Livestock were an integral part of pastoral communities' cultural, economic, and
social fabric, as they confer social status and prestige (Lightner & Hagen, 2021;
Nyariki & Amwata, 2019). A study in Europe by Doubleday and Adams (2020)
unearthed that; livestock was used to settle dowries, compensate victims of crime, and
resolve disputes, as well as to preserve wealth. According to the literature, pastoralists
rarely sold livestock, resulting in large herds (Benti et al., 2022) leading to natural
resources depletion. As a means of securing grazing pastures, restocking after cattle
raids and outbreaks of livestock disease, and rising bride wealth rates all contribute to
intercommunity conflict (Said, 2020). This conclusion was supported by another
study, which claimed that cattle raiding were a very successful weapon of war since it
robbed the targeted populations of their most valued resources, both socio-culturally
and economically (Regassa & Korf, 2018). For this reason, cattle raiding had a long

history in pastoral communities across East Africa (Wild et al., 2018).

According to Mayik (2021), “the pastoral communities of the Nuer, Dinka and Murle
in South Sudan were prone to cyclical cattle raiding”. According to Idris (2018) tribes

engaged in cattle raiding as a result of decreased access to arable land, grazing areas,
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and watering points for livestock, as well as compensation missions. Additionally,
Wasike (2021) stated that growing cycles of violence motivated by vengeance
exacerbate community conflicts and cattle raiding originated due to cattle's central
role in livelihoods, as well as social and cultural systems of pastoralists. The attack of
one community on another study by Waldman (2019) resulted in the latter's
retaliation, and so on. In pastoral regions where such raids were not benign, cattle
rustling occurred on a small scale and involved little violence. Additionally, Waldman
(2019) noted that the majority of conflicts were sparked by minor incidents but
resulted in a cascade of serious consequences for human lives, property, and other
resources. Raids posed a serious threat to pastoralists' health and well-being, as well
as the health and well-being of their communities. Pastoralists moved their livestock
away from waterlogged/flooded areas or during dry spells to gain access to better
grazing land. They believed that livestock health, milk and meat yields, and
productivity all benefit from access to such land and water points. This consistent
movement resulted in a high number of intercommunity conflicts, which have shown
to have a negative effect on beef cattle production where meat-hunting raid warriors,
not cattle raids with restocking missions, were the primary target of beef cattle raids

(Furholt, 2021; Opiyo et al., 2014).

2.5 Livestock diseases and beef cattle production

Livestock were prone to infectious disease, which had a significant negative impact
on beef cattle productivity (Espinosa et al., 2020). Foot and mouth disease (FMD),
trypanosomiasis, East Coast fever (ECF), contagious bovine pleuropneumonia
(CBPP), lumpy skin disease (LSD), black quarter, and malignant catarrhal fever
(MCF) were among the livestock disease experienced in pastoral communities (Ikiror

et al., 2020). These diseases resulted in decreased meat production, weight loss,
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maturation delays, and increased mortality rates (Muzzo & Provenza, 2018).
According to Arseneault (2018), the consequences of livestock disease were complex
and not always well understood, making the development of effective policy
responses more difficult. This was particularly true in a large portion of the
developing world, where livestock were critical to household livelihoods and, in some

cases, served as a means of social protection and escaping poverty (Okello, 2020).

In such context of livestock disease, beef cattle suffer the most of all livestock
managed pastorally (Turner & Schlecht, 2019). Specific diseases had the potential to
significantly reduce or even eliminate beef production on pastoral lands, having a
significant impact on the presence of beef cattle (Mwangi et al., 2020). Dryland's
climates were ideal for endoparasites and ectoparasites that survived for at least part
of their life cycle in beef species. These parasites directly competed with their hosts
for nutrients, thereby limiting their growth or productivity. Additionally, research
indicated that ectoparasites acted as vectors for the transmission of other parasitic,
bacterial, or viral diseases (Lutz et al.,, 2021). One insect that transmitted
trypanosomes was the tsetse fly, which resulted in a debilitating disease that threatens

beef cattle production.

Similarly, Wako and Shen (2020) found that pastoralists were acutely aware of the
keeping their animals healthy. Also, according to Hoque et al. (2022), livestock
diseases reduced pastoralists' income and jeopardized their food security and general
well-being, hence low beef production. According to Adekunle and Filson (2020),
infected beef could not be slaughtered for human consumption or export as also
evidently revealed in McLean (2013) findings, which state, "Despite significant

export demand and the potential of various countries, the presence and prevalence of a
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number of trade-restricting transboundary livestock diseases has deprived many
countries of access to the international market and exposed them to trade bans."
According to self-collected reports, Ethiopian's export market lost an estimated 2.5
billion Birr due to animal diseases (Dabasa & Abunna, 2021). As a result, diseases
caused significant economic and social losses to beef cattle in Ethiopia (Gumbe,
2018; Guduro & Desta, 2019). Sick animals collectively pose a significant risk to
human life. According to statistics, the consumption of infected cattle products such
as meat and milk caused over 54% of human infectious disease globally (Elelu et al.,

2019).

Livestock were critical to pastoralists' livelihoods in Kenya as well. Beef cattle were
raised in pastoral areas for the same reason as other livestock: to provide food
security, income, and insurance (Kileteny & Wakhungu, 2019). Despite the critical
role of beef cattle in rural livelihoods in Arid and Semi-Arid Lands, their productivity
continued to be constrained by a variety of infectious diseases. According to Adaawen
(2021) and Ngara-Muraya (2020), livestock diseases have continued to wreak havoc
on beef cattle production and productivity in Kenya's north-eastern regions. Kenya's
government initiated a number of projects aimed at increasing the production of beef
cattle. Where Onyango (2021) found that the Kenyan government was disappointed
by any livestock development project that failed to address the effects and mitigation
of animal diseases. The same note indicated that the researcher investigated the effect

of livestock diseases on Marsabit County’s beef cattle production.

2.6 Feeds supplementation and beef cattle production
Beef cattle production offered dryland communities an opportunity to increase their

food and income security. Globally, demand for meat and its products was increasing
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as a result of population growth and improved incomes in rural-urban trading centers
(Peters, 2020). Nonetheless, inadequate feed supplementation was a significant
constraint on global beef cattle farming growth and viability, particularly under
pastoral management (Addis, 2019; Ketere-Lelgut, 2021). This was also supported by
Mwangi at el. (2020) who, asserted that pastoralists' inability to provide high-quality
feed supplements for their beef cattle was more prevalent in developing countries than
in developed countries. He argued that, farmers of beef cattle in drylands around the
world were unaware of the nutritional requirements of beef cattle when it came to
feeding management. This was due to the diversity of cultures and farming intentions,

with beef cattle primarily being kept for social security and wealth measurement.

The majority of pastoralists were nomadic and had more livestock than their land
could sustain (Dolker, 2022). They grazed on natural pastures with a finite supply of
available feed. This method of production did not meet the nutritional rations of beef
cattle, as they required feed to store fat for meat formation. Supplement feed scarcity
was exacerbated by erratic rainfall patterns, a prolonged dry season, and frequent
droughts, which left many cattle hungry and even dead (Ndlovu et al., 2020). As a
result, the quality of natural feeds deteriorated significantly during the dry season,
becoming insufficient to meet the pastoralist's potential beef cattle production.
Consistent feed supplementation was critical in the production of beef cattle (Hayek
& Garrett, 2018). Also, Shinde and Mahanta (2020) argued that supplementary
feeding would be beneficial in pasture-based beef cattle production in drylands. His
study also indicated that beef cattle gain weight rapidly when supplement feeds were
combined with natural feeding. However, apart from salt (sodium chloride) and
access to salty water and halophytes (salty plants), traditional beef cattle pastoralists

rarely supplemented their beef cattle's diet with supplementary feeds.
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Additionally, when selecting supplementary feeds for beef cattle production, it was
necessary to consider the feed's availability, nutritional value and cost (ElSayed,
2021). Beef cattle could be supplemented with feeds that contained moderate amounts
of protein, such as cottonseed meal and soybean meal (Lee et al., 2020). This was
supported by Yator (2018) who argued that, numerous by-product fodders, such as
distillers' grains, corn gluten feed, and wheat middling's, contain excessive amounts of
phosphorus were required for fat formation in beef cattle. Therefore, it was necessary
to evaluate supplement feed management practices among pastoralists in Marsabit
county in order to gain a healthier sympathetic of effect they have to beef cattle
production. The pastoralists developed targeted intrusions to alleviate supplement
feed scarcity in beef cattle production after appraising supplement feeding practices
and their effects (Ebile et al., 2021). Despite increased interest in beef cattle
production research over the last decade, knowledge of beef cattle feeds
supplementation requirements remains limited in Marsabit County, and it was the

purpose of this study to close that knowledge gap.

2.7 Market prices

Pastoralists relied on beef cattle production not only for subsistence, but also to
supplement their income and meet other basic needs (Rustamani, 2021). When
adopted or promoted, beef cattle production helped to strengthen an otherwise
traditional livelihood while also diversifying asset portfolios (Abera et al., 2021).
Numerous variables, on the other hand, affect beef cattle production. According to De
Vries and Marcondes (2020) and Hobbs (2021), market structure, which dictated the
relative prices of beef cattle and their products, was a major factor affecting beef
cattle production. Additionally, Vorley et al. (2019) noted that, the availability of

markets and market information encouraged farmers to produce goods that were in
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demand, thereby increasing their confidence in the existence of a ready market that
will support reasonable market prices. Pastoralists must consider beef cattle's relative

market value when determining whether or not to keep beef cattle.

This related to determining the profitability of various chain actors and the
effectiveness of various marketing outlets. Inconsistent markets that offered low
commodity prices were unlikely to attract entrepreneurs (Winne, 2019). As with any
other agro-business, beef cattle producers preferred to invest in beef cattle farming
when market conditions were favorable for their product (Rubio, 2020). Ma and
Sexton (2021) discovered that beef cattle farmers placed a higher premium on market
price than on distance to market, which had a negative effect on both their decision to
participate in markets and the percentage of output sold. According to Nkukwana
(2018), there was a substantial association between commercial beef cattle production
and market pricing in South Africa. Pastoralists prefer to raise more bulls when prices
were favorable because revenue allowed pastoral households to develop resilience

(Ameso et al., 2018).

Another study aided me in gaining an understanding of the effect of market prices on
beef production. According to Nyariki and Amwata (2019) pastoralists stated that
they preferred milk production over beef cattle production due to the low prices
obtained from beef cattle sales in Kenyan market. Furthermore, because beef cattle
were expensive to raise, market prices should be reasonably high to allow farmers to
profit, according to Nyariki and Amwata (2019) analysis. Beef cattle farmers in very
remote rural areas face a wedge between farm gate and market prices due to
geographic isolation. Additionally, Onduso (2019) notes that beef cattle farmers

desire to invest in markets that were not subject to unjust and unregulated prices.
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Despite the fact that the climate conditions in ASALs were favorable for beef cattle
production in Kenya, the beef cattle industry stagnated in recent years (Ngenoh,
2020). This was because the marketing system was inefficient; 60% of the time,
brokers were used to determine the price to pay for such products, resulting in low
production (Wangu et al., 2021). It was not uncommon to discover that beef cattle
prices fluctuate significantly in certain areas of Kenya due to market imperfections.
Because of the Marsabit County administration and the Kenyan government's
inattention to providing information and laws to support the seamless movement of
beef products from farmers to consumers, the beef business suffered from low market
pricing (Mohamoud, 2021). This was supported by a different study by Mbatha
(2021) which, claimed that poor pricing for beef cattle and its products were another
problem that Kenyan beef cattle farmers had to deal with. It was only then that a
survey of the literature revealed pastoralists to take the beef cattle market prices into
account prior to making investments in their output. This study aimed to determine
whether market prices affected Marsabit County's production of beef cattle.

2.4 Theoretical Framework

The following theories anchored the study which includes basic need, lively hood,
diversification and resilience and fund product theory

2.4.1 Basic Needs Theory

The proponents of the Basic Human Needs Theory include John Burton and Abraham

Maslow.

The Basic Needs Theory, part of Self-Determination Theory (SDT), posits that
humans have three universal, innate, and psychological needs: autonomy,
competence, and relatedness. These needs are essential for psychological growth,

intrinsic motivation, and well-being (Ryan & Deci, 2000). Autonomy refers to the
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need to feel in control of one's own behaviors and goals. Competence involves feeling
effective and capable of achieving desired outcomes. Relatedness is the desire to feel
connected to others, to love and care, and to be loved and cared for. The fulfillment of
these needs is considered essential across all cultures and is a critical aspect of
psychological development and well-being. When these needs are satisfied,
individuals are more likely to experience enhanced self-motivation, well-being, and
positive outcomes. Conversely, when these needs are thwarted, individuals may
experience diminished motivation and well-being, potentially leading to

psychological distress (Ryan & Deci, 2000; Deci & Ryan, 2008).

The theory provides a foundational framework for examining the factors affecting
beef cattle production among pastoral communities in Marsabit County. This theory
allows researchers to explore how social structures, cultural practices, and community
dynamics influence cattle rearing practices, economic decisions, and ultimately,
production outcomes. The theory suggests that decisions regarding cattle production
are not solely based on individual economic benefit but are deeply embedded in the
need to maintain social cohesion and mutual support. For instance, during droughts or
conflicts, pastoralists may prioritize the communal need for survival over individual
production goals, affecting overall cattle productivity. Traditionally where status and
respect are often linked to the size and health of one's cattle herd, social basic need
theory highlights how these social pressures can drive production practices (Coyne et
al., 2021). For example, pastoralists might engage in overstocking or resist selling
cattle even in unfavorable market conditions to maintain or enhance their social
standing, which can have implications for sustainable production and resource use.
The theory aids in understanding how external factors, such as government policies,

market access, intercommunity conflict and climate change, intersect with social
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needs. For instance, intercommunity conflicts and policies that fail to consider the
social and cultural dimensions of pastoralism may inadvertently weaken traditional

support systems, leading to adverse effects on beef cattle production.

Social Basic Need Theory provides a comprehensive lens to study the complex
interplay of social, cultural, and economic factors affecting beef cattle production in
pastoral communities. By anchoring the study in this theory, researchers can better
understand the motivations behind production strategies and identify interventions

that are not only effective but also culturally sensitive and socially sustainable.

2.4.2 Livelihood Diversification Theory

In the 1980s and 1990s, development economists and anthropologists were interested
in how rural populations in developing nations could cope with risks like natural
disasters, economic downturns, and market fluctuations. This interest led to the
creation of the livelihood diversification theory. Hart (1973) introduced the concept of
"the informal economy" and its role in sustaining livelihoods in the developing world,
which was a significant contribution to the development of livelihood diversification
theory. According to the livelihood diversification theory paradigm, individuals and
communities should diversify their sources of income and resources to reduce their
vulnerability to risks like natural disasters, economic downturns, and market
volatility. This theory can be applied to understand how people involved in the sector
may be using beef cattle production as one of several strategies to generate income
and protect their livelihoods in the context of beef productivity. For example, a
pastoralist who raises cattle for beef may be more resilient to risks associated with the
beef cattle farming, such as market fluctuations or disease outbreaks, compared to a

pastoralist who relies solely on cattle for social status.
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The theory also suggests that participants in the beef cattle industry could increase
their resilience by diversifying their markets and products, thus reducing dependence
on a singular commodity or market and diminishing the risks associated with demand
shifts. A beef cattle producer, for example, who markets cattle for both domestic
consumption and international trade, alongside producing leather goods, could
potentially safeguard against the volatility in demand for any specific product. The
concept of livelihood diversification positions beef cattle production within a broader
economic and social fabric, indicating that engaging in this sector could contribute to
regional economic diversification, job creation, and the preservation of traditional
agricultural practices.

In essence, the livelihood diversification theory provides a valuable lens for analyzing
how engagement in beef cattle production can serve as a multifaceted strategy for
income and resource diversification, thereby enhancing resilience to various risks and
uncertainties. Promoting diversification within the beef cattle sector (Dumont et al.,
2020) could pave the way toward developing economies that are both more resilient

and sustainable, benefiting individuals and communities alike.

2.4.3 Resilience and Food Production Theory

In their groundbreaking work, Walker and colleagues (2004) introduced the concept
of "ecosystem resilience," applying it specifically to the analysis of food production
systems. This concept played a pivotal role in shaping the foundation of resilience
theory within the realm of food production. By incorporating resilience and food
production theories, one can better understand the dynamics of trade. "Resilience"
refers to a system's ability to withstand disturbances ranging from natural calamities

and economic setbacks to epidemics and to recover from them. This concept is
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applicable to various systems, including both natural ecosystems and economic

frameworks.

When discussing the resilience in beef cattle production and trade, it encompasses the
capacity of individuals and communities within this industry to manage and bounce
back from various challenges, including market volatility, health crises, and shifts in
beef demand. Conversely, food production theory offers a lens to examine the factors
that influence food production, encompassing resource availability, technological
advancements, and market access. Within the context of beef cattle production and
commerce, this theory helps understand the determinants of beef food production,
such as feed supplementation, veterinary service availability, and the demand for beef

products in both local and international markets which affect market price.

By applying these theories to beef cattle production and trade, one can grasp how this
sector contributes to the resilience and food security of the stakeholders involved. For
example, by fostering sustainable beef cattle production practices for food and other
products, the sector can enhance the economic resilience of pastoralist communities

and ensure food security for populations reliant on beef as a primary food source.

In summary, the concepts of resilience and food production theory offer valuable
insights into how beef cattle production and trade can bolster the resilience and food
security of those engaged in the sector. They also highlight the challenges that need to
be addressed to cultivate a more resilient and sustainable industry (Walker et al.,
2004). These theories underscore the beef cattle's adaptability in arid and semi-arid
regions, such as Marsabit County, where despite harsh conditions, limited

biodiversity, scarce animal care resources, and inadequate infrastructure, beef cattle
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continue to provide meat and other products. This resilience is further mirrored in the

communities that thrive under these conditions with minimal governmental support.

2.5 Conceptual Framework

According to Creswell and Creswell (2017), a conceptual framework was a graphic
representation that depicts the relationship between dependent variable and
independent variables. In this study, the independent variable was known factors
under the study (Inter-Community conflicts, Livestock diseases, feeds
supplementation and Market prices) while on the other hand, the dependent variable
were the beef cattle production under pastoral management in Marsabit County as

shown in Figure 2.1.
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Figure 2.1
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2.6 Operationalization framework

The operational framework was a set of variables that the researcher operationalized

in order to empirically complete the study.
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Figure 2.2
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CHAPTER THREE
RESEARCH METHODOLOGY

3.1 Introduction

This chapter outlined the approach that was taken to the research, emphasizing the
methods, instruments, and processes that were used. The study design, target
population, sampling frame, sample size computation, sampling procedures to be
employed, data collection methods, and pre-testing were all covered. The kind of data
that was gathered, data processing and analysis techniques, and the statistical

measurement model that was applied to the studies were also covered.

3.2 Research Design

According to Panke (2018) and Adner and Feiler (2019), the research design was the
overall strategy or plan that united the various study components in a logical and
cogent way. It gave a researcher a general idea of how to approach answering the
research questions in order to successfully solve the research topic. The phrase
"research design" described the structure of the research design more specifically than
the entire process that included research technique (Sileyew, 2019; Rahi, 2017; Tight,
2016). Consequently, a research design offered causal choices in methodology, which
helped the researcher allocate limited resources (Flynn et al., 2018; Reilly & Norton,

2016).

The study employed a descriptive survey study design. The methodology of the study
allowed it to extrapolate its conclusions to the whole population that was being
studied (Chandra, 2020; Schreier, 2018). This was so that the researcher could gather
data on respondents' attitudes, beliefs, actions, and values related to the research

question through survey research (Siegrist, 2021). Furthermore, as stated by Taguchi

27



(2018), the descriptive survey design allowed the researcher to use both quantitative
and qualitative methods; the latter were based on the verifiability principle and
necessitate systematic data collection, analysis, and interpretation in order to yield
results that were applied to the target population (Jensen, 2020). Quantitative methods
were based on the principle of verifiability and required the researcher to gather a

significant amount of data or conduct statistical analysis.

3.3 Target Population

The target population was described as people, events, or records that have the
information needed to respond to the measurement questions (Pandey & Pandey,
2021; Acharya & Porwal, 2020). Furthermore, a target population, according to
Acharya and Porwal (2020), is a group of people, things, or stuff that were measured.
Mugenda (2008) went on to say that the population for which information was being
sought was the target population. According to previous study, target populations
were defined in a variety of informal ways. For example, some defined it as "the
population about which information was "asked" or the "totality" of elements under
discussion and for which information was desired." Abdul (2019) agrees with this

research.

The Marsabit County Agriculture and Livestock Empowerment Programme report
(MCALEP, 2019) report there were 1210 beef cattle farmers with population of
118,755 beef cattle which creates our study target population. The 1210 farmers were
grouped into groups. There were 200 registered agricultural groups in the four sub-
counties of Marsabit County that practiced beef cattle farming as at 315 December
2020 from the county department of Agriculture, Livestock, Fisheries and Irrigation

(2019). The rationale for choosing farmers organized in groups is, farmers were
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exposed to commercialization of beef livestock farming for food provision, income
generation (The Marsabit County Agriculture and Livestock Empowerment
Programme report [MCALEP], 2019).

3.4 Sampling Frame

Elfil and Negida (2017) defined the sampling frame as the range or list of all sampling
units in the survey population (Schreier, 2018) from which a sample was taken. A
sampling frame was a list of the population elements from which a sample unit was
selected, according to Valliant and Dever (2018). A sampling unit was a subset of the

study entities that provided the material source for the generated random variable

(Arocha, 2021).

A sampling frame was necessary for probability sampling because random sampling
from the sampling frame would not be able to address the study issue if it was not
appropriately selected from the population of interest (Wu & Thompson, 2020). It was
acceptable to make generalizations "only" about the population that the sample frame
defined (Maxwell, 2021; Sharma, 2017). A sample of beef cattle producers was
selected for the study from the list of farmers in the Agriculture, Livestock, Fisheries,
and Irrigation and Data (2021) dataset.

3.4.1 Sampling Techniques, Sample Design and Sample Size

According to Batty et al. (2020), a "sample" was a subset of the population that has
been selected to be representative of the entire population. We chose a sizeable and
representative sample because we were unable to conduct research on the complete
population. Employing a representative sample reduced the expenses related to the

research, the amount of time needed to conduct the study, and the number of workers
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needed to finish it. Three elements contributed to the representativeness of a sample:

1) Design of sampling; 2) Sample size; and 3) Response rate.

Sampling procedures and designs were methodical and well-defined in order to get
meaningful inferences from the sample (Etikan & Bala, 2017). A sample design was
defined as the architecture or method for selecting research participants or responders
(Kothari, 2004) with the ultimate goal of accurately representing the characteristics of

the population to which it was intended to belong (Majid, 2018).

Pandey and Pandey (2021) defined sampling as the process of choosing a set of
individuals so that they fairly represented the broader group from which they were
taken. This subgroup was specifically selected to be representative of the complete
population with respect to key attributes; the outcome was known as a sample from

which more affordable generalizations about the population as a whole was drawn.

In a descriptive survey, a sample was therefore a subset of the population (Majid,
2018). This allowed a researcher to collect data and use statistical inference to
generate predictions about the population (Yarkoni, 2020; Makar & Rubin, 2018).
Generally speaking, the variable scores were more likely to be indicative of the

population scores the larger the sample size (Pandey & Pandey, 2021).

The goal of this research was to draw findings regarding Marsabit County that were
applied generally. As noted by Albine and Irene (2018), Marsabit County was
deliberately chosen utilizing purposive and conviction sampling procedures, as
opposed to being chosen at random from among Kenya's 47 counties. This was
because, Marsabit was Mainly Pastoralism County where pastoralists practice beef
cattle farming for reasons other than income generation, food security, social

protection and as wealth assets. As such, the study sought to determine how inter-
30



community conflicts, livestock diseases, feed supplementation and market prices did
affect beef production. The group population of beef cattle farmers who were
registered with the Marsabit county government was 200 out of this number, I
sampled 60 farm groups judgmentally since a sample size of 10-30 percent was
reasonable for a descriptive survey design cite. Later, stratified the groups in their
respective sub counties through stratified random sampling. Afterwards, I employed
Probability Proportionate to Size formula to get population proportions in every sub-
county. This ensured greater statistical efficiency and reduce sampling error.
Therefore, a sample of 320 respondents altogether were selected to participate in the

study.

3.5 Data Collection Instruments

To address the study topic, data collection involved obtaining information from a
sample (Sheehan, 2018; Flick, 2018). Data collection, according to Mohajan (2018),
is the process of gathering information from the topic of the study. Conversely, the
tools used to gather data were known as data collection instruments (Zohrabi, 2013).
The goal of all data collection, according to Verigin (2019), is to gather high-quality
evidence that can be transformed into rich data for analysis, hence moving the truth or
hypothesis closer to reality. Primary data for the project was gathered through
standardized surveys. A questionnaire, which consisted of a series of questions
written or typed in a certain order on a form or set of forms, allowed for the collection
of a high volume of data in a comparatively short amount of time (Leevy et al., 2018).
Waidi (2016) went on to say that the questions designed to elicit the necessary data
were formalized in a questionnaire. The purpose of these questionnaires was to

provide detailed information and increase response by allowing respondents to
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express their opinions and make suggestions. They were made up of a series of
specific, typically brief questions (Evans & Mathur, 2018). The questions could be
answered independently by the respondent or verbally by the interviewer (Hamilton &

Finley, 2019; Grassini & Laumann, 2020).

We employed a structured questionnaire because it was a cost-effective and time-
efficient way to collect data compared to other approaches (Laban & Deya, 2019).
The goals and research questions of the study informed the customization of the
questionnaire. There were both open-ended and closed-ended questions in it. While
unstructured questions allowed respondents to express themselves more
pragmatically, closed-ended questions limited respondents to the variables in which
the researcher was interested (Oudejans, 2018).

3.6 Data Collection Procedure

The process of gathering data from a sample in order to carry out the research was
referred to as "data collection" (Bryman, 2012). To ensure that the information
gathered was reliable and well-defined and that judgments made in the future based
on the results were legitimate, a rigorous data collection approach was necessary
(Mkandawire, 2019). De Winne and Peersman (2014) defined the data collection
procedure as addressing respondents with the intention of gathering data after
deciding what information needed to be gathered. The process created a benchmark
for comparison and, in certain cases, an improvement target (Manzano-Bort, 2022).
Establishing the parameters of the study, obtaining data through unstructured (or
semi-structured) observations and interviews, documents, and visual materials, and
developing a strategy for data recording were further steps in the data collection

process (Creswell, 2009). Primary data was gathered via questionnaires, to which a
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predetermined sequence of questions were answered by a sample of pastoralists

(Zohrabi, 2013; Shen et al., 2017).

3.7 Pretesting of Research Instruments

3.7.1 Pilot Study

Pilot studies were scaled-down versions of larger research that were carried out in
advance of the larger study, according to Krosnick (2018). In addition to providing
precise data that may be used in the larger study, pilot studies were used to assess if
the larger study can be carried out (Albers & Lakens, 2018). It was impossible to
emphasize the importance of the pilot test (Ogunshola, 2019) since it helps to discover
any items on the questionnaire that were confusing or ambiguous (Bragg & Weld,
2018). As a result, the questionnaire's validity and reliability were improved to an

acceptable degree (Boparai et al., 2018).

To verify the validity and reliability of the instrument, a pilot test was carried out.
Odhiambo et al., (2018) stated that participants in the pilot test should be similar to
those in the population that would provide the sample for the full study. Isiolo County
was chosen for the pretest study on purpose since it was close to Marsabit County and
had similar cultural settings and practices related to raising beef cattle. To deliver high
accuracy pilot research, a sample size of 1% to 10% was appropriate (Oyuga et al.,
2019). Furthermore, Mugenda and Mugenda (2003) said that for piloting, 1% to 10%
of the sample was enough. Participants in the pilot project were chosen from the 5%
(n=16) of beef cattle keepers in Marsabit County who were selected by simple
random sampling. The researcher's enumerators helped evaluate the completed
surveys for applicability to the topic being studied. The results of the pilot study were
then used by the researcher to fix any flaws in the data collection tools.
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3.8 Instrument Reliability

According to Singh (2014) and Mohajan (2017), reliability guaranteed impartiality
and dependability by increasing transparency and lowering the possibility of
prejudice. According to Wahyuni (2012) and Mueller and Knapp (2019), "reliability"
was the consistency of scores achieved by the same person taking the test under
different conditions or at different times, form to form, item to item, or from one rater
to another. Miiller and Moshagen (2019) stated that a measure was deemed reliable if
it consistently demonstrated minimal variation over time when re-administered,

ensuring its replicability and generalizability (Wahyuni, 2012; Mohajan, 2017).

The degree to which items in a single instrument corresponded with one another,
either within the test's two halves or within individual items if the instrument
consisted of a single subject or substance, was referred to as internal consistency,
according to Clark and Watson (2019). As a result, dependability was estimated rather
than measured, and reliability did not guarantee accuracy because a scale may
consistently measure something different from what was intended to be evaluated.
The internal consistency of Likert scale replied and the reliability of the
measurements were assessed using Cronbach's coefficient alpha (Franke & Sarstedt,
2019; Cronbach, 1951). An alpha value of 0.70 or higher was considered acceptable.
Adeniran (2019) and Shrestha (2021) stated that an acceptable degree of internal
consistency in this study was also indicated by a Cronbach's alpha score of 0.5 or

higher.

3.9 Instrument Validity
Validity is defined by Mueller and Knapp (2019) as the degree to which an instrument

genuinely measures "what it was designed to measure" or "what it purports to
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measure." According to Clark and Watson (2019), determining whether a research
instrument measured what it was intended to measure or whether the study findings
were accurate was the goal of instrument validity. Accordingly, validity was the

consistency of the conclusions reached from a research project (Daniel, 2018).

By guaranteeing impartiality and reliability, validity explained how well the data
gathered represented the actual field of study, enhancing transparency and reducing
bias in research (Singh, 2014). To make sure that the data analysis results
appropriately depicted the phenomenon under study and that the idea being measured
accurately reflected that concept, the validity of the instrument had to be tested

(Pandey & Pandey, 2021).

3.10 Data Processing and Analysis

Validity explained how well the data collected represented the real field of study by
ensuring impartiality and reliability, improving transparency and lowering prejudice
in research (Singh, 2014). The validity of the instrument needed to be examined to
ensure that the data analysis results adequately portrayed the phenomenon under
research and that the concept being measured effectively reflected that idea (Pandey

& Pandey, 2021).

Elliott (2018) defined data analysis as the process of assembling data for analysis,
obtaining additional information from the analysis in order to better comprehend the
data, portraying the data, and interpreting the data's larger meaning. Additionally,
Saura (2021) noted that data analysis was the act of making sense of the data you
gathered by organizing it, summarizing it, looking for trends, and utilizing statistical
techniques to determine what the data means. Thus, data analysis was the act of
deriving conclusions from unstructured data (Tong, 2019).
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To achieve the objectives of the study, the researcher employed both descriptive and
inferential statistics in the analysis (Blumberg et al.,
2011). To visualize the results, frequency distribution tables, histograms, and bar
charts were used (Mishra, 2019). Correlation analysis and chi-square analysis assisted
the researcher in exploring the relationship between the variables and making
generalizations about the data. Additionally, Standard Multiple regression analysis
were used to explore the variance explained by inter-community conflicts, livestock
diseases, feed supplementation and market prices on beef cattle production among

pastoral communities of Marsabit County.

3.11 Diagnostic tests

3.11.1 Testing of Normality

To ascertain whether the score distribution for the dependent variable was normal, the
researcher applied the Shapiro-Wilk statistic. The normalcy test provided a
framework for choosing between parametric and non-parametric processes and was
used to assess if the dependent variable scores deviated from the assumption of
normality. The results were deemed non-significant when the probability value [Sig-
Value] was greater than 0.05 (P-Value>0.05), suggesting that the distribution of
scores on the dependent variable was normally distributed. In contrast, the distribution
was thought to be deviating from the assumption of normality when the significance
value was less than 0.05. Though in bigger sample sizes, this happened quite

frequently.

3.11.2 Autocorrelation Testing

To find out if the variables were auto correlated, the Durbin-Watson Test was run.

The first order autocorrelation between the error and the value right before it was
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found using the Durbin-Watson statistic. To ascertain whether or not the errors in

several observations were related, the test was utilized.

3.11.3 Multicollinearity and Singularity

The relationship between the independent variables was meant by this. When the
independent variables had a high correlation (=9 and above), multicollinearity was
present. When one independent variable was really a composite of several
independent variables, this was known as a singularity. To test for multicollinearity
between independent variables (market, livestock diseases, feed supplements, and
intercommunity disputes), the researcher relied on tolerance and the Variance

Inflation Factor (VIF).

Using the formula 1-R squared for each variable, tolerance was a measure of how
much of the variability of the designated independent was not explained by the other
independent variables in the model. If this value was extremely little (less than.10), it
means that there may be multicollinearity because of the significant multiple
correlation with other variables. Conversely, the Variance inflation factor was simply
defined as the Tolerance value inversed (1 divided by Tolerance). In this case,

multicollinearity was an issue if the VIF values were greater than 10.

3.12 Ethical Considerations

The study guaranteed moral conduct. The study's conclusions therefore be consistent
with the research questions. Furthermore, in order to enable me to generate a credible
study, ethical research required that the methodologies I utilized be directly linked to
the study's aims (Robinson, 2021). Participants in the research was only required to
reply in accordance with their own consent, and no respondent was ever forced or

persuaded to react to the topics we were investigating. This indicated that
37



participation in the research were entirely voluntary. Strict measures were taken to
ensure respondents' privacy about their data. Furthermore, for the respondent's
protection, no personal information such as names, ID numbers, residence locations,
etc. were requested. Additionally, the researcher followed the health standards of the
Ministry of Health to ensure that participants were not exposed to COVID-19 dangers

(Bosire et al., 2021).
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CHAPTER FOUR

RESEARCH FINDINGS AND DISCUSSIONS
4.0 Introduction
This chapter presents the results derived from the empirical data and analysis
discussed in the third chapter. It encompasses details such as the rate of response,
reliability assessment, demographic overview, descriptive statistics, diagnostic test
outcomes, regression and correlation analyses, and the conclusions drawn from
hypothesis testing.
4.1 Response Rate of the study
Of the 320 surveys distributed to beef cattle farmers registered with the Marsabit
county government, 298 were completed and returned, resulting in a response rate of
93.1%. This response rate surpasses the benchmarks recommended by Mugenda and
Mugenda (2003), who suggest that a rate of 50% is sufficient for analysis and
reporting, while 60% is generally considered good, and anything above 70% is
excellent. Babbie (1990) similarly contends that a response rate exceeding 70% is
considered very good. Therefore, according to these criteria, the response rate for this
study is deemed very good and highly appropriate. The results are presented in Table
4.1.
Table 4. 1

Response Rate

Frequency Percent
Response 298 93.1
Non-Response 22 6.9
Total 320 100
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4.2 Reliability Results
Table 4.2 shows the results of reliability analysis by Cranbach’s alpha coefficient.
Table 4. 2

Summary of Cronbach’s alpha Reliability Coefficient

Cronbach's Cronbach's Alpha on N of Items
Alpha Standardized Items
Intercommunity conflict 0.858 0.827 8
Livestock diseases 0.799 0.763 8
Feed supplement 0.811 0.729 10
Market prices 0.794 0.763 10
beef cattle production 0.818 0.802 13

From Table 4.2 the findings reveal that the values constructs used in indicating
intercommunity conflict, livestock diseases, feed supplement, market price and beef
cattle production were all internally consistent. This is in line with Singh and
Thirusangu (2019) who indicate that Cronbach alpha values of > 0.70 are acceptable.
As per the findings, the values are 0.858, 0.799, 0.811, 0.794 and 0.818 for the
respective variables. The respective adjusted values are also all above 0.700.

4.3 Demographic Information

4.3.1 Age Distribution

The study further analyzed the age classes of the respondents between 20 to 35 years.

The age distribution of the participants involved in the study is shown in Table 4.3.
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Table 4.3

Age Distribution
Frequency Percent
Valid 20 - 35 years 44 14.7
36 - 45 years 88 29.5
46 - 55 years 81 27.1
56 and above 85 28.7
Total 298 100.0

From the findings in Table 4.3 majority 88 (29.5%) of respondents were aged
between 3645 years, 85 (28.7%) were aged 56 years and above, and 81 (27.1%)
were aged between 46 -55 years. Furthermore, 44 (14.7%) were aged 20-35 years. the
demographic profile of respondents involved in keeping beef cattle in Marsabit
County, it can be deduced that beef cattle farming in the area is predominantly
undertaken by individuals in the middle to older age groups. Specifically, the majority
of the respondents fall within the age brackets of 3645 years, 4655 years, and 56
years and above, cumulatively accounting for 85.3% of the participants. This suggests
that younger individuals, aged between 20-35 years, are less involved in this
agricultural practice, representing only 14.7% of the respondents. This distribution
might indicate a generational gap in cattle farming, potentially signaling concerns
about the sustainability and transfer of knowledge and practices to younger
generations.

4.3.2 Respondents’ Gender

The study collected data on the gender distribution of respondents, revealing a notable
difference between male and female participants. As shown in Table 4.4, 172
respondents, accounting for 57.7% of the sample, were male. Meanwhile, 126

respondents, or 42.3%, were female. This gender distribution highlights the male-
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dominated nature of pastoral communities in Marsabit County. The analysis indicated
that a larger proportion of respondents were male compared to female. This gender
imbalance might reflect the socio-cultural dynamics of pastoral communities in
Marsabit County, where men often take a more active role in livestock management
and related activities. Understanding this gender distribution is crucial for tailoring

interventions and policies that aim to enhance beef cattle production in these

communities.
Table 4.4
Gender
Frequency Percent
Valid Male 172 57.7
Female 126 423
Total 298 100.0

4.3.3 Highest level of education

The study assessed the highest level of education among respondents, as presented in
figure 4.1. The findings indicated that 47.7% of the respondents had attained a
secondary level of education, making it the most common educational level among
the participants. This was followed by 23.2% who had reached college level, and
16.4% who had completed primary education. A smaller proportion, 10.4%, were
university graduates, while only 2.3% had no formal education. These results
highlight the varying educational backgrounds within the pastoral communities of

Marsabit County, which could influence the adoption of modern beef cattle
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production practices. Understanding the educational distribution is essential for
designing effective training and extension services aimed at improving cattle

production efficiency.

Figure 4.1
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4.3.4 Reason for maintaining beef cattle

The study explored the reasons for maintaining beef cattle among respondents, as
detailed in Table 4.5. The findings revealed that a significant majority, 83.9%, kept
beef cattle for commercial purposes, highlighting the economic importance of cattle in
these communities. Meanwhile, 9.7% of the respondents-maintained cattle for beef
products, and 4.7% did so for social security reasons. Five (1.7%) of the respondents
indicated that they keep beef cattle for reasons not indicated in the questionnaire
which included source of food and nutrition, source of manure for farming and

transportation of farm produce using Ox cart.

These results underscore the predominance of commercial motivations in beef cattle
production among pastoral communities in Marsabit County, while also

acknowledging the roles of subsistence and social factors. Understanding these
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motivations is crucial for developing strategies that support the economic

sustainability and resilience of these communities.

Table 4.5

Reason for maintaining beef cattle

Frequency Percent
Valid Beef products 29 9.7
for commercial purpose 250 83.9
Social security 14 4.7
Others 5 1.7
Total 298 100.0

4.3.5 Offered an alternative source of income, would you still keep beef animals?

The study examined whether respondents would continue to keep beef animals if
offered an alternative source of income, as presented in Table 4.6. The findings
showed that 72.5% of the respondents indicated they would still maintain beef cattle,
while 27.5% stated they would not. This suggests a strong cultural and possibly
practical attachment to cattle rearing among the majority of the pastoral community
members in Marsabit County. Despite potential alternative income opportunities, the
majority's preference to continue cattle rearing highlights the deep-rooted significance
of this practice in their livelihoods and traditions. Understanding this attachment is
vital for designing income diversification programs that respect and integrate cultural

practices.
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Table 4.6

Olffered an alternative source of income, would you still keep beef animals

Frequency Percent
Valid Yes 216 72.5
No 82 27.5
Total 298 100.0

4.4 Inter-Community Conflicts

The study evaluated the impact of inter-community conflicts on beef -cattle
production, as summarized in Table 4.7. The results revealed substantial concerns

among respondents regarding various aspects of these conflicts.

The safety of livestock and humans was a significant issue, with a mean score of
4.0638 and a standard deviation of 1.29982. This high mean score indicates a strong
perception among the respondents that safety concerns, both for themselves and their
livestock, adversely affect beef cattle production. The fear of losing beef cattle due to
inter-community conflicts further emphasized this concern, with a mean score of
4.0268 (SD = 1.31270). Farmers expressed considerable anxiety about their cattle
being stolen or killed during conflicts, which directly impacts their willingness and
ability to engage in cattle rearing. The fear of human life loss during inter-community
conflicts also significantly affected beef cattle production, with a mean score of
3.4698 and a standard deviation of 1.44743. While this score is slightly lower than
others, it still reflects a substantial concern about the risk to human lives, which
indirectly influences cattle production by deterring farmers from fully committing to

cattle rearing due to safety concerns.

Frequent raids were identified as another major factor impacting beef cattle

production, with a mean score of 4.0805 (SD = 1.31306). The high frequency of these
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raids not only leads to the direct loss of cattle but also creates an environment of
constant fear and instability. Human killings during these conflicts had an even higher
impact, with a mean score of 4.1879 (SD = 1.25190). This highlights the severe
disruptions caused by such violence, as the loss of human life has profound

implications on the community's social structure and economic activities.

The perception of conflicts by pastoralists also played a crucial role, with a mean
score of 3.7919 (SD = 1.48970). This reflects how the general atmosphere of fear and
tension influences cattle production, even if direct incidents are not occurring
frequently. The inability to recover stolen stock was another critical issue, with a
mean score of 3.9362 (SD = 1.42582). The economic losses from stolen cattle that are
never recovered significantly impact the livelihoods of pastoralists, discouraging

investment and effort in cattle rearing.

Inefficient resource utilization due to inter-community conflicts was identified as the
most critical issue, with a mean score of 4.2785 and a standard deviation of 1.20309.
Conflicts often lead to restricted access to essential resources such as pasture and
water, which are vital for cattle production. The inability to effectively use these
resources due to the fear of conflict results in lower productivity and increased costs
for pastoralists. These findings illustrate the profound negative impact of inter-
community conflicts on beef cattle production in Marsabit County. The multifaceted
nature of these impacts, ranging from direct violence and theft to broader socio-
economic disruptions and resource inefficiencies, underscores the urgent need for
interventions that address both the root causes and the consequences of these conflicts

to support and stabilize cattle production in these communities.
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Table 4.7

Inter-Community Conflicts

Min

Max

Mean

Std.
Deviation

Safety of livestock and
humans affect the beef
cattle production

Fear of beef cattle loss
by farmers due to Inter-
community conflicts
affect beef cattle
production affects its
production

Fear of human live loss
due to Inter-community
conflicts affect beef
cattle production
Frequent raids affect
beef cattle keeping
Human killing during
Inter-community
conflicts affect beef
cattle production
Inter-community
conflicts perception by
pastoralists affects beef
cattle production
Failure to recover stolen
stock influence the beef
cattle production
Inefficient resource
utilization (pasture,
water) due to Inter-
community conflicts
affect beef cattle
production

Valid N (listwise)

298

298

298

298

298

298

298

298

298

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

4.0638

4.0268

3.4698

4.0805

4.1879

3.7919

3.9362

4.2785

1.29982

1.31270

1.44743

1.31306

1.25190

1.48970

1.42582

1.20309
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The study delves deeply into the multifaceted impact of inter-community conflicts on
beef cattle production among pastoral communities in Marsabit County. The findings,
as summarized in Table 4.7, paint a vivid picture of the myriad challenges faced by
respondents. Notably, concerns about safety, both for humans and livestock, emerge
as paramount, with respondents expressing a strong perception of the adverse effects
of safety concerns on beef cattle production. This sentiment is mirrored in the
literature, which emphasizes how conflicts disrupt traditional pastoralist practices and
jeopardize the well-being of both communities and their livestock (Said, 2020;
Nyariki & Amwata, 2019). Moreover, the fear of cattle loss during conflicts looms
large, with respondents expressing considerable anxiety about the susceptibility of
their herds to theft or harm. This fear resonates with historical accounts of cattle
raiding as a pervasive threat to pastoralist livelithoods on the broader and cultural

heritage (Regassa & Korf, 2018; Wild et al., 2018).

The study sheds light socio-economic ramifications of conflicts on beef cattle
production. Frequent raids, often accompanied by violence, not only result in direct
cattle losses but also engender an environment of fear and instability. Such
disruptions have far-reaching implications for pastoralist communities, as evidenced
by respondents' concerns about the impact of conflicts on human lives and the
community's social fabric. These findings align with literature that underscores the
cyclical nature of violence in pastoral regions and its detrimental effects on
community cohesion and well-being (Mayik, 2021; Waldman, 2019). Furthermore,
conflicts hinder pastoralists' access to essential resources such as pasture and water,
exacerbating livestock health issues and impeding productivity. This resonates with
broader discussions on the nexus between resource scarcity, conflict, and pastoralist

livelihoods, highlighting the urgent need for holistic interventions to address these
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complex challenges (Furholt, 2021; Opiyo et al., 2014). In sum, the study's findings
provide valuable insights into the intricate dynamics of inter-community conflicts and
their profound impact on beef cattle production in Marsabit County, underscoring the
imperative for comprehensive strategies to promote peace and stability in pastoralist
landscapes.

4.5 Livestock diseases on beef cattle production

The study investigated the impact of livestock diseases on beef cattle production
among pastoral communities in Marsabit County, as presented in Table 4.8. The
findings revealed significant concerns regarding various aspects of disease
management and its repercussions on cattle production. One of the primary concerns
was the cost of medicament for treating livestock diseases, which had a mean score of
4.0671 and a standard deviation of 1.33416. This high score indicates that the
expenses related to treating diseased cattle significantly influence production, as high

treatment costs can deter farmers from maintaining large herds.

The risk of livestock diseases being transmitted to humans after consuming sick
animals was another major concern, with a mean score of 3.9899 (SD = 1.39138).
This highlights the health risks associated with livestock diseases, which can impact
not only cattle production but also human health and safety, further complicating the

management of livestock health.

Awareness of livestock diseases among the respondents was notably high, with a
mean score of 4.2517 (SD = 1.16937). This indicates that the majority of farmers are
well-informed about the diseases that affect their cattle. Despite this awareness, the
cost of diseases still discourages many from keeping beef cattle, as reflected by a

mean score of 3.8121 (SD = 1.53903). This suggests that while farmers are
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knowledgeable about livestock diseases, the economic burden of managing these
diseases remains a significant deterrent. Livestock mortality due to diseases was also
a critical factor affecting beef cattle production, with a mean score of 4.0101 (SD =
1.38166). High mortality rates can lead to substantial economic losses for farmers,

reducing the profitability and sustainability of cattle production.

These findings highlight the profound impact of livestock diseases on beef cattle
production in Marsabit County. The high costs of treatment, the risk of zoonotic
diseases, and the significant mortality rates all contribute to the challenges faced by
pastoralists in maintaining healthy and productive herds. Addressing these issues
through improved disease management practices, affordable veterinary services, and
enhanced farmer education could help mitigate the negative effects of livestock
diseases on cattle production in these communities.

Table 4.8

Livestock diseases on beef cattle production

N Min Max Mean Std. Deviation

Cost of beef cattle 298 1.00 5.00 4.0671 1.33416
medicament due to

livestock disease

influence its

production

Livestock diseases 298 1.00 5.00 3.9899 1.39138
infect human after

consuming sick

animals

Am aware of livestock 298 2.00 5.00 4.2517 1.16937
diseases that affect

beef cattle

Cost of diseases 298 1.00 5.00 3.8121 1.53903
discourage farmers

from keeping beef

cattle

Livestock mortality 298 1.00 5.00 4.0101 1.38166
affect beef cattle

production

Valid N (listwise) 298
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The findings from the study underscore the significant impact of livestock diseases on
beef cattle production among pastoral communities in Marsabit County, reflecting
widespread concerns regarding disease management and its repercussions. Notably,
the high costs associated with treating livestock diseases emerge as a primary concern
among respondents, with these expenses significantly influencing cattle production
(Table 4.8). This finding aligns with existing literature highlighting the negative
impact of infectious diseases on beef cattle productivity (Espinosa et al., 2020).
Diseases such as foot and mouth disease (FMD), trypanosomiasis, and East Coast
fever (ECF) pose significant challenges to cattle health and production, resulting in
decreased meat production, weight loss, and increased mortality rates (Ikiror et al.,
2020; Muzzo & Provenza, 2018). The economic burden of managing these diseases
often deters farmers from maintaining large herds, thereby affecting beef cattle

production and livelihoods (Arseneault, 2018; Okello, 2020).

Furthermore, the study highlights the health risks associated with livestock diseases,
including the transmission of zoonotic diseases to humans through the consumption of
infected animals. This aspect of the findings resonates with literature emphasizing the
complex consequences of livestock diseases on human health and safety (Hoque et al.,
2022; Elelu et al., 2019). The inability to slaughter infected beef for human
consumption or export further exacerbates the economic losses associated with
livestock diseases, restricting access to international markets and depriving
communities of vital income sources (Adekunle & Filson, 2020; McLean, 2013). In
Kenya's arid and semi-arid lands, where beef cattle play a crucial role in rural
livelihoods, the productivity of these herds continues to be constrained by infectious
diseases, posing significant challenges to beef cattle production and food security

(Kileteny & Wakhungu, 2019; Adaawen, 2021). The study's findings, coupled with
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existing literature, underscore the urgent need for comprehensive strategies to address
livestock diseases and enhance beef cattle production in pastoralist regions like

Marsabit County.

4.6 Feed supplementation on beef cattle production

The study examined the effects of feed supplementation on beef cattle production
among pastoral communities in Marsabit County, as outlined in Table 4.9. The
findings shed light on various factors related to feed supplementation and their impact

on cattle production.

One of the key findings was regarding the shortage of feed supplements, which was
identified as a significant challenge affecting beef production, with a mean score of
3.3893 and a standard deviation of 1.69257. This indicates that the availability of feed
supplements is often limited, posing a constraint on cattle nutrition and overall
productivity. The quality of feed supplements emerged as another crucial factor, with
a mean score of 4.2919 (SD = 1.24398). This highlights the importance of ensuring
that the available supplements meet the nutritional needs of beef cattle adequately.
Poor-quality supplements can negatively impact cattle health and productivity,
emphasizing the need for access to high-quality feed sources. The cost of feed
supplements also significantly influences beef cattle production, as indicated by a
mean score of 3.1711 (SD = 1.67801). High costs can pose financial challenges for
farmers, particularly small-scale producers, limiting their ability to invest in necessary

supplements to enhance cattle productivity.

The nutritional requirements of beef cattle were identified as a critical factor

influencing production, with a mean score of 4.1611 (SD = 1.40976). Meeting these
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nutritional needs is essential for ensuring optimal growth, reproduction, and overall
health of the cattle herd. The availability of feed supplements was found to influence
beef cattle production, with a mean score of 3.3960 (SD = 1.66290). This underscores
the importance of ensuring consistent access to feed supplements to support cattle
growth and productivity throughout the year. The findings highlight the multifaceted
nature of feed supplementation and its impact on beef cattle production in Marsabit
County. Addressing challenges related to the availability, quality, and cost of feed
supplements is essential for improving cattle nutrition, health, and overall productivity

in pastoral communities.

Table 4.9

Feed supplementation on beef cattle production

N Min Max Mean Std. Deviation

Shortage of feed 298 1.00 5.00 3.3893 1.69257
supplements affects

beef production

Quality of feed 298 1.00 5.00 4.2919 1.24398
supplement affects

beef production

Cost of feed 298 1.00 5.00 3.1711 1.67801
supplements influence

beef cattle production

Nutritional 298 1.00 5.00 4.1611 1.40976
requirements

influence beef cattle

production

Beef cattle was 298 1.00 5.00 3.3960 1.66290
influenced by feed

supplements

availability

Valid N (listwise) 298
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The study's examination of feed supplementation's effects on beef cattle production
among pastoral communities in Marsabit County reveals critical insights into the
challenges and implications associated with this practice. Notably, the findings
underscore the significance of various factors related to feed supplementation and
their impact on cattle production. For instance, the shortage of feed supplements
emerges as a substantial challenge, hindering beef production by limiting cattle
nutrition and overall productivity. This finding resonates with existing literature
highlighting inadequate feed supplementation as a significant constraint on global
beef cattle farming growth, particularly under pastoral management (Addis, 2019;
Ketere-Lelgut, 2021).

The study emphasizes the importance of addressing challenges related to the quality,
cost, and availability of feed supplements to enhance beef cattle production. Literature
supports this perspective, indicating that consistent feed supplementation is critical for
beef cattle production, especially in pasture-based systems in drylands, where natural
pastures may not meet nutritional requirements (Shinde & Mahanta, 2020; Ndlovu et
al., 2020). However, traditional pastoralists often face difficulties in accessing and
utilizing supplementary feeds effectively, exacerbating the challenge of meeting cattle

nutritional needs (ElSayed, 2021; Yator, 2018).

The study underscores the need for targeted interventions to alleviate supplement feed
scarcity and enhance feed management practices among pastoralists. While there is
increased interest in beef cattle production research, knowledge gaps persist regarding
feed supplementation requirements in Marsabit County and similar regions. This
aligns with the study's objective of contributing to closing this knowledge gap by
providing insights into the effects of feed supplementation on beef cattle production.

By correlating the study's findings with existing literature, a comprehensive
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understanding of the challenges and opportunities associated with feed
supplementation in beef cattle production emerges, highlighting the importance of
tailored interventions to improve cattle nutrition, health, and overall productivity in

pastoralist communities.

4.7 Market prices on beef cattle production

The study examined the influence of market prices on beef cattle production among
pastoral communities in Marsabit County, as summarized in Table 4.10. The findings
provide insights into various factors related to market dynamics and their impact on
cattle production. Market prices were found to play a significant role in determining
the sales volume of beef cattle, with a mean score of 3.9295 and a standard deviation
of 1.43726. This suggests that fluctuations in market prices directly influence farmers'
decisions regarding the sale of their cattle, reflecting the economic considerations that
drive production decisions. Additionally, the sales of beef cattle were observed to
increase with favorable market prices, as indicated by a mean score of 3.8188 (SD =
1.51781). This highlights the importance of market conditions in driving sales and

revenue generation for cattle farmers in the region.

Conversely, low prices were identified as a deterrent to beef cattle production in
Marsabit County, with a mean score of 4.1242 (SD = 1.31861). This suggests that
unfavorable market conditions, such as low prices, can negatively impact farmers'
incentives to invest in cattle production, potentially leading to reduced production
levels. Profit margins from beef cattle sales also emerged as a significant factor
influencing production decisions, with a mean score of 3.8188 (SD = 1.49996). This
underscores the economic considerations that drive cattle production, as farmers seek

to maximize profits in response to market conditions. Market accessibility was
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identified as another important factor affecting beef cattle production, with a mean
score of 3.6409 (SD = 1.58122). This highlights the logistical challenges faced by
farmers in accessing markets, which can impact their ability to sell cattle and generate
income. The distance between marketplaces and ranches was also found to influence
beef cattle production, with a mean score of 3.8624 (SD = 1.48999). This suggests
that proximity to markets can affect production efficiency and transportation costs,

influencing farmers' decisions regarding cattle management.

The method of transporting beef cattle to marketplaces was identified as a factor
influencing productivity, with a mean score of 3.8591 (SD = 1.50429). Efficient
transportation methods can reduce stress on cattle and minimize losses during transit,
contributing to overall production efficiency. The availability of beef cattle traders
was found to impact production in Marsabit County, with a mean score of 4.1040 (SD
= 1.33809). This underscores the role of market intermediaries in facilitating cattle
sales and influencing market dynamics. The findings highlight the complex interplay
between market prices, accessibility, transportation, and trader availability in shaping
beef cattle production in Marsabit County. Addressing these market-related
challenges is essential for supporting the economic viability and sustainability of

cattle farming in pastoral communities.
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Table 4.10

Market prices on beef cattle production among

N Min Max Mean Std. Deviation

Market prices 298  1.00 5.00 3.9295 1.43726
determine the sales

volume of beef cattle

Beef cattle sales 298  1.00 5.00 3.8188 1.51781
increase with good

relative market prices

Low prices determine 298  1.00 5.00 4.1242 1.31861
production of beef

cattle production in

Marsabit county

Profit margins from 298  1.00 5.00 3.8188 1.49996
beef cattle sales affect

its production

Market accessibility 298  1.00 5.00 3.6409 1.58122
affect the beef cattle

production in

Marsabit county

The distance between 298  1.00 5.00 3.8624 1.48999
the market place/gate

and ranches affects

beef cattle production

in Marsabit county

Method of 298  1.00 5.00 3.8591 1.50429
transporting beef

cattle to market place

influence its

productivity in

Marsabit county

Availability of beef 298  1.00 5.00 4.1040 1.33809
cattle traders affect

beef cattle production

in Marsabit county

Valid N (listwise) 298

The study's investigation into the influence of market prices on beef cattle production

among pastoral communities in Marsabit County unveils critical insights into the
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intricate relationship between market dynamics and cattle farming. Notably, the
findings underscore the pivotal role of market prices in shaping production decisions
and outcomes. For instance, fluctuations in market prices were found to significantly
impact sales volume, with favorable prices driving increased sales and revenue
generation for cattle farmers. This aligns with existing literature, which highlights the
importance of market structure and relative prices in influencing beef cattle
production decisions (De Vries & Marcondes, 2020; Hobbs, 2021). Moreover, low
prices were identified as a deterrent to beef cattle production, reflecting the economic
considerations that drive farmers' decisions regarding -cattle investment and

management (Rubio, 2020; Ma & Sexton, 2021).

The study sheds light on the challenges posed by market accessibility and
transportation logistics, which can impact farmers' ability to sell cattle and generate
income. This resonates with literature emphasizing the importance of efficient
markets and market information in encouraging production and supporting reasonable
market prices (Vorley et al., 2019). The study's findings also highlight the
complexities of market dynamics in remote rural areas, where geographic isolation
and inefficient marketing systems contribute to price fluctuations and low production
levels (Wangu et al., 2021; Mohamoud, 2021). Furthermore, pastoralists' preference
for milk production over beef cattle production due to low market prices underscores
the significant influence of market conditions on production choices and livelihood

strategies (Nyariki & Amwata, 2019).

The study's correlation with existing literature provides a comprehensive
understanding of the multifaceted challenges and opportunities associated with market

prices in beef cattle production. By highlighting the importance of addressing market-
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related constraints and inefficiencies, the study underscores the need for targeted
interventions to support the economic viability and sustainability of cattle farming in

pastoralist communities.

4.8 Cattle Production

The study examined the influence of market prices on beef cattle production among
pastoral communities in Marsabit County, as summarized in Table 4.11. The findings
provide insights into various factors related to market dynamics and their impact on
cattle production. Market prices were found to play a significant role in determining
the sales volume of beef cattle, with a mean score of 3.9295 and a standard deviation
of 1.43726. This suggests that fluctuations in market prices directly influence farmers'
decisions regarding the sale of their cattle, reflecting the economic considerations that
drive production decisions. The sales of beef cattle were observed to increase with
favorable market prices, as indicated by a mean score of 3.8188 (SD = 1.51781). This
highlights the importance of market conditions in driving sales and revenue

generation for cattle farmers in the region.

Conversely, low prices were identified as a deterrent to beef cattle production in
Marsabit County, with a mean score of 4.1242 (SD = 1.31861). This suggests that
unfavorable market conditions, such as low prices, can negatively impact farmers'
incentives to invest in cattle production, potentially leading to reduced production
levels. Profit margins from beef cattle sales also emerged as a significant factor
influencing production decisions, with a mean score of 3.8188 (SD = 1.49996). This
underscores the economic considerations that drive cattle production, as farmers seek

to maximize profits in response to market conditions.
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Market accessibility was identified as another important factor affecting beef cattle
production, with a mean score of 3.6409 (SD = 1.58122). This highlights the logistical
challenges faced by farmers in accessing markets, which can impact their ability to
sell cattle and generate income. The distance between marketplaces and ranches was
also found to influence beef cattle production, with a mean score of 3.8624 (SD =
1.48999). This suggests that proximity to markets can affect production efficiency and

transportation costs, influencing farmers' decisions regarding cattle management.

The method of transporting beef cattle to marketplaces was identified as a factor
influencing productivity, with a mean score of 3.8591 (SD = 1.50429). Efficient
transportation methods can reduce stress on cattle and minimize losses during transit,
contributing to overall production efficiency. The availability of beef cattle traders
was found to impact production in Marsabit County, with a mean score of 4.1040 (SD
= 1.33809). This underscores the role of market intermediaries in facilitating cattle

sales and influencing market dynamics.

The findings highlight the complex interplay between market prices, accessibility,
transportation, and trader availability in shaping beef cattle production in Marsabit
County. Addressing these market-related challenges is essential for supporting the

economic viability and sustainability of cattle farming in pastoral communities.
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Table 4.11

Cattle Production

Min

Max

Mean

Std. Deviation

Conlflicts between
communities prevent
me from adopting
beef cattle
production.

Number of beefs kept
was influenced by
livestock diseases

I don’t keep many
beef animals due to
availability of feed
supplements

I don’t keep many
beef animals due to
cost of feed
supplements

market prices affect
the number of beef
cattle I keep

Owing of high death
rates due to livestock
diseases, I only sell a
small number of beef
cattle.

Frequent raids in my
area affects the
number of beefs kept
Frequent raids in my
area affects the gross
income from beef
cattle

Valid N (listwise)

298

298

298

298

298

298

298

298

298

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

3.8859

3.6678

3.9329

3.5671

3.3188

3.7181

3.8591

3.9597

1.44730

1.57432

1.42920

1.58184

1.62132

1.52678

1.50429

1.44660

4.9 Diagnostic Tests

The diagnostic tests

conducted

Heteroscedasticity and Normality Test.

included Multicollinearity Test, Test
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4.9.1 Multicollinearity Test

A multicollinearity examination was performed to assess whether two or more
predictor variables (independent variables) within the regression model exhibited a
high correlation. The variance inflation factor (VIF) served as the criterion for
evaluating multicollinearity, with a VIF below 10 being considered within acceptable
thresholds. Should the VIF values for the variables under investigation exceed 10,
these variables would be considered to exhibit significant collinearity.

Table 4.12

Multicollinearity Test Using Tolerance and VIF

Tolerance VIF
Valid Intercommunity 0.287 3.603
conflict
Livestock diseases 0.363 3.054
Feed supplement 0.291 3.168
Market prices 0.387 3.004

From the findings above, all the variables had tolerance values >0.2 and VIF values
<10, as shown in Table 15. Thus, Myres (2015) indicated that where VIF > 10
indicates the presence of Multicollinearity, there was no multicollinearity among the
independent variables.

4.9.2 Test for Heteroscedasticity

Heteroscedasticity refers to the situation where the variability of a variable is not
consistent across the range of values of a second variable that predicts it. Not
accounting for heteroscedasticity when running a regression model can result in
biased parameter estimates. To check for heteroscedasticity, the Breusch-

Pagan/Godfrey test was used. This test examines whether the error terms are
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correlated across observations in the cross-sectional data (Long & Ervin, 2000). The
hypothesis tested was:

H1: The data is Homoscedastic.

If the p-value is less than 0.05, the hypothesis is rejected. The results of the Breusch-
Pagan test are presented in Table 4.13.

Table 4.13

Heteroscedasticity Results

Breusch-Pagan / Cook-Weisberg test for heteroscedasticity

Ho: Constant variance

Variables: fitted values of Performance

Valid chi2(1) = 76.38
Prob > chi2 = 0.054

Results in Table 4.13 show that the p-value is greater than the 5%. Then the
hypothesis was not rejected at a critical p value of 0.05 since the reported Chi2 (1) =
76.38and p-value was 0.054>0.05 and thus the data did not suffer from
heteroscedasticity.

4.9.3 Normality Test

To assess whether the data follows a normal distribution, a normality test was
conducted. The Shapiro-Wilk test, known for its superior power in testing normality,
was utilized to examine the variables' distribution. This test operates under the
hypothesis, evaluated at a significance level of 0.05, that we should reject the null
hypothesis (HO) if the probability (P) value is below 0.05; otherwise, we retain HO.
For the analyses employing a multiple regression model, it is essential for the

dependent variable to exhibit a normal distribution, as the model's assumptions
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include the requirement of normally distributed variables (Quataroli & Julia, 2012).
The hypothesis posited was:
H1: The dataset is normally distributed.

The findings related to the dataset's normality are presented in Table 4.14.

Table 4.14

Normality Outputs

Shapiro-Wilk

Statistic ~ df Sig.
Valid Intercommunity conflict 0743 298 0.057
Livestock diseases 0.836 298 0.068
Feed supplement 0.724 298 0.059
Market prices 0.832 298 0.063
Beef cattle production 0.925 298 0.072

a Lilliefors Significance

Correction

The results indicated that using the Shapiro-Wilk test of normality, the data is normal
since the p- values are above 0.05 for all the variables and thus we do not reject the
alternative hypothesis (H1). Therefore, the variables on intercommunity conflict,
livestock diseases, feed supplement and market prices and beef cattle production are

normal in distribution and hence subsequent analysis can be carried out.
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4.10 Inferential analysis

4.10.1 ANOVA with Friedman's Test

Table 4.14 presents the results of the ANOVA with Friedman's Test, which was
conducted to assess the differences among respondents' perceptions regarding various
factors influencing beef cattle production. The analysis examined both between-

people and within-people variations.

Between people, the sum of squares was 45750.306 with 297 degrees of freedom,
resulting in a mean square of 154.041. This led to a Friedman's Chi-Square value of
846.605, which was statistically significant (p < .000), indicating significant
differences among respondents. Within people, between items, the sum of squares
was 49940.872 with 4 degrees of freedom, resulting in a mean square of 12485.218.
This contributed to the overall Friedman's Chi-Square value. The residual sum of
squares within people was 20374.728 with 1188 degrees of freedom, resulting in a

mean square of 17.150.

The total sum of squares across all factors was 70315.600 with 1192 degrees of
freedom. The grand mean, calculated as the total sum of squares divided by the total
number of observations, was 26.2886. Additionally, Kendall's coefficient of
concordance W was calculated as .430, indicating moderate concordance among

respondents' rankings of the factors influencing beef cattle production.

The results suggest significant differences in respondents' perceptions of various
factors related to beef cattle production, both among individuals and across different

factors.
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Table 4.15

ANOVA with Friedman's Test

Sum of df Mean Friedman's Sig
Squares Square Chi-
Square
Between People 45750.306 297 154.041
Within Between 49940.872% 4 12485.218 846.605 .000
People Items
Residual 20374.728 1188 17.150
Total 70315.600 1192 58.990
Total 116065.906 1489 77.949

Grand Mean = 26.2886

a. Kendall's coefficient of concordance W = .430.

4.10.2 Correlations

Table 4.16 presents the correlations between different factors influencing beef cattle
production among pastoral communities in Marsabit County. There is a strong
positive correlation between inter-community conflicts and livestock diseases (r =
0.766, p < 0.01), indicating that areas experiencing higher levels of inter-community
conflicts also tend to have more prevalent livestock diseases. Similarly, there is a
moderately strong positive correlation between inter-community conflicts and feed
supplements (r = 0.604, p < 0.01), suggesting that conflicts may also impact the

availability or effectiveness of feed supplements for cattle.

Livestock diseases are significantly correlated with both feed supplements (r = 0.415,
p <0.01) and market prices (r = 0.660, p < 0.01). This suggests that areas with higher

incidences of livestock diseases may struggle with accessing adequate feed
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supplements, and the prevalence of diseases may also affect market prices for beef

cattle.

Furthermore, there is a positive correlation between feed supplements and market
prices (r = 0.504, p < 0.01), indicating that areas with better access to feed
supplements may also experience higher market prices for beef cattle. Lastly, both
market prices and livestock diseases show moderate positive correlations with cattle
production (r = 0.647, p < 0.01 and r = 0.660, p < 0.01, respectively), while the
correlation between feed supplements and cattle production is slightly lower but still
significant (r = 0.468, p < 0.01). This suggests that these factors collectively play a

crucial role in influencing beef cattle production in the region.

These correlations highlight the interconnectedness of various factors impacting beef
cattle production in Marsabit County, emphasizing the need for holistic approaches to

address the challenges faced by pastoral communities in sustaining cattle production.
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Table 4.16

Correlations
inter community livestock feed supplements market price Beef
conflicts diseases Cattle
Production
Inter community Pearson Correlation 1
conflicts Sig. (2-tailed)
N 298
livestock diseases Pearson Correlation 766 1
Sig. (2-tailed) .000
N 298 298
feed supplements Pearson Correlation .604™ A415™ 1
Sig. (2-tailed) .000 .000
N 298 298 298
market price Pearson Correlation 6477 6607 5047
Sig. (2-tailed) .000 .000 .000 1
N 298 298 298 298
Beef Cattle Production Pearson Correlation 622" 660" 468" S578%* 1
Sig. (2-tailed) .000 .000 .000 .001
N 298 298 298 298 298

**, Correlation is significant at the 0.01 level (2-tailed).



4.10.3 Model Summary

Table 4.17 presents the model summary for the regression analysis conducted to assess
the relationship between various predictors (market price, feed supplements, livestock
diseases, and inter-community conflicts) and beef cattle production among pastoral

communities in Marsabit County.

The model's overall goodness of fit is represented by R (correlation coefficient) and R
Square (coefficient of determination). The correlation coefficient (R) is 0.950,
indicating a strong positive relationship between the predictors and beef cattle
production. The coefficient of determination (R Square) is 0.902, suggesting that
approximately 90.2% of the variance in beef cattle production can be explained by the
predictors included in the model. The adjusted R Square, which considers the number
of predictors and sample size, is 0.901. This adjusted value provides a more accurate

estimate of the model's explanatory power when compared to the R Square.

The standard error of the estimate is 2.32702, representing the average deviation of the
observed values from the predicted values by the regression model. In terms of change
statistics, the R Square Change indicates the change in R Square when predictors are
added to the model. In this case, the addition of the predictors (market price, feed
supplements, livestock diseases, and inter-community conflicts) led to a considerable
increase in R Square (0.902), demonstrating the predictive utility of these variables in
explaining beef cattle production. The F Change statistic assesses the overall
significance of the regression model. The obtained value is 677.188, which is
statistically significant (p < 0.05), indicating that the regression model as a whole
provides a good fit for predicting beef cattle production based on the included

predictors. Overall, the model summary suggests that the combination of market price,
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feed supplements, livestock diseases, and inter-community conflicts significantly

influences beef cattle production among pastoral communities in Marsabit County.

Table 4.17
Model Summary
Model R R Adjusted Std. Error Change Statistics
Square R Square of the S ;
Estimate R Square F dfl
Change Change
1 .950° 902 901 2.32702 902  677.188 4

a. Predictors: (Constant), market price, feed supplements, livestock diseases, inter

community conflicts
4.10.3 ANOVA

Table 4.18 presents the analysis of variance (ANOVA) results for the regression model
used to predict beef cattle production among pastoral communities in Marsabit County.
In the ANOVA table, the regression model's performance is assessed by comparing the
sum of squares between the regression (explained variance) and residual (unexplained

variance) components.

For the regression component, the sum of squares is 14667.952 with 4 degrees of
freedom, resulting in a mean square of 3666.988. This indicates that the predictors
included in the model collectively explain a significant amount of variance in beef
cattle production. The F statistic, calculated as the ratio of mean square regression to
mean square residual, is 677.188, which is highly significant (p < 0.05). This suggests
that the regression model as a whole is a good fit for predicting beef cattle production

based on the included predictors.

The residual sum of squares, representing the unexplained variance not accounted for

by the regression model, is 1586.602 with 293 degrees of freedom. This provides an
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estimate of the variability in beef cattle production that remains unexplained after

considering the predictors included in the model.

The total sum of squares, representing the total variability in beef cattle production, is
16254.554 with 297 degrees of freedom. The ANOVA results support the conclusion
that the regression model, including market price, feed supplements, livestock diseases,
and inter-community conflicts as predictors, significantly contributes to explaining

variability in beef cattle production among pastoral communities in Marsabit County.

Table 4.18
ANOVA
Model Sum of Df Mean F Sig.
Squares Square
1 Regression 14667.952 4 3666.988 677.188 .000°
Residual 1586.602 293 5.415
Total 16254.554 297

a. Dependent Variable: Cattle Production

b. Predictors: (Constant), market price, feed supplements, livestock diseases, inter

community conflicts

4.10.4 Coefficients

Table 4.19 provides the coefficients for the predictors in the regression model used to
predict beef cattle production among pastoral communities in Marsabit County. The
coefficients represent the estimated effects of each predictor (inter-community
conflicts, livestock diseases, feed supplements, and market price) on beef cattle

production, holding all other predictors constant.

For the intercept (Constant), the coefficient is 3.299, indicating the estimated value of

beef cattle production when all predictor variables are zero. The coefficient for inter-
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community conflicts is -0.024, with a standard error of 0.033. However, this coefficient
is not statistically significant (p = 0.455), suggesting that inter-community conflicts do
not have a significant effect on beef cattle production after accounting for other

predictors in the model.

Livestock diseases have a coefficient of -0.112, with a standard error of 0.045. This
coefficient is statistically significant (p = 0.014), indicating that increases in livestock
diseases are associated with beef cattle production. The coefficient for feed
supplements is 0.022, with a standard error of 0.041. However, this coefficient is not
statistically significant (p = 0.593), suggesting that feed supplements do not have a
significant effect on beef cattle production after accounting for other predictors in the

model.

Market price has a coefficient of 0.820, with a standard error of 0.023. This coefficient
is highly statistically significant (p < 0.001), indicating that increases in market price
are strongly associated with increases in beef cattle production. These coefficients
provide insights into the relative importance of different predictors in explaining

variability in beef cattle production among pastoral communities in Marsabit County.

Table 4.19
Coefficients
Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Beta
Error
1 (Constant) 3.299 .690 4.779 .000
inter community -.024 .033 -.025 =747 455
conflicts
livestock diseases - 112 .045 .075 2.464 014
feed supplements .022 .041 -.013 -.536 593
market price .820 .023 921 35.242 .000

a. Dependent Variable: Beef Cattle Production
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CHAPTER FIVE
SUMMARY, CONCUSSION AND RECOMMENDATIONS
5.0 Introduction
The chapter presents summarized results related factors affecting beef cattle production

among pastoral communities of Marsabit County, Kenya.

5.1 Summary of findings

The study's first objective investigated the ramifications of inter-community conflicts
on beef cattle production in Marsabit County, revealing significant apprehensions
among respondents. Safety concerns, evidenced by a mean score of 4.0638, emphasized
the perceived threat to both livestock and human well-being during conflicts,
undermining farmers' confidence in cattle rearing. The fear of cattle theft (mean score:
4.0268) and the potential loss of human life (mean score: 3.4698) further exacerbated
these concerns, impacting production decisions. Additionally, the frequency of raids
(mean score: 4.0805) underscored the persistent disruption caused by conflicts,
instilling an atmosphere of fear and instability. These findings illuminate the
multifaceted challenges posed by inter-community conflicts, emphasizing the urgent
need for interventions to safeguard both livelihoods and beef cattle production in

Marsabit County.

The study's second objective focused on assessing the impact of livestock diseases on
beef cattle production in Marsabit County, revealing significant implications for cattle
health and productivity. High treatment costs (mean score: 4.0671) posed a financial
burden on farmers, affecting their ability to maintain healthy herds. The risk of disease
transmission to humans (mean score: 3.9899) highlighted the health hazards associated
with diseased animals, further complicating disease management. Despite high

awareness of livestock diseases (mean score: 4.2517), the economic burden of disease
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management (mean score: 3.8121) remained a deterrent to cattle rearing. Moreover,
high mortality rates (mean score: 4.0101) emphasized the severe economic losses
incurred by farmers due to disease outbreaks. These findings underscore the critical
need for improved disease management practices and affordable veterinary services to
mitigate the negative impact of livestock diseases on beef cattle production in the

region.

The third objective of the study aimed to examine the influence of feed
supplementation on beef cattle production in Marsabit County. The findings revealed
several key insights into the factors affecting feed supplementation and its impact on
cattle productivity. Challenges such as shortage of feed supplements (mean score:
3.3893) and the high cost of supplements (mean score: 3.1711) were identified as
significant constraints on beef cattle production. Quality of feed supplements (mean
score: 4.2919) emerged as a critical factor affecting cattle health and productivity,
emphasizing the importance of ensuring access to high-quality feed sources.
Additionally, addressing nutritional requirements (mean score: 4.1611) and optimizing
resource utilization (mean score: 4.2785) were identified as essential strategies for
enhancing beef cattle production in the region. These findings underscore the need for
interventions to improve the availability, affordability, and quality of feed supplements

to support sustainable beef cattle production in Marsabit County.

The fourth objective of the study aimed to investigate the impact of market prices on
beef cattle production in Marsabit County. The findings highlighted the significant role
of market dynamics in shaping cattle production decisions among pastoral
communities. Market prices were found to have a direct influence on the sales volume
of beef cattle, with fluctuations affecting farmers' decisions regarding cattle sales.

Favorable market prices were associated with increased beef cattle sales, while low
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prices acted as a deterrent to production. Market accessibility and transportation
methods were identified as important factors influencing productivity, highlighting the
logistical challenges faced by farmers in accessing markets. Additionally, the
availability of beef cattle traders played a crucial role in facilitating cattle sales and
influencing market dynamics. These findings emphasize the importance of addressing
market-related challenges to support the economic viability and sustainability of beef

cattle production in Marsabit County.

5.2 Conclusions to the Study

The study revealed that inter-community conflicts pose insignificant challenges to beef
cattle production in Marsabit County. Safety concerns for both livestock and humans,
fear of cattle theft or killings during conflicts, and frequent raids were identified as
major issues. These conflicts not only directly impact cattle numbers but also create an
environment of fear and instability, hindering investment and effort in cattle rearing.
Addressing the root causes of conflicts and implementing measures to enhance security

and stability are essential to support beef cattle production in the region.

The findings underscored the substantial negative impact of livestock diseases on beef
cattle production in Marsabit County. High treatment costs, the risk of zoonotic
diseases, and significant mortality rates were identified as key challenges. Despite
farmers' awareness of these diseases, the economic burden of managing them remains a
significant deterrent to cattle rearing. Improved disease management practices,
affordable veterinary services, and enhanced farmer education are essential to mitigate

the negative effects of livestock diseases on beef cattle production.

The study highlighted the multifaceted nature of feed supplementation and its impact

on beef cattle production. Challenges related to the availability, quality, and cost of
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feed supplements were identified, emphasizing the importance of addressing these
issues to improve cattle nutrition and overall productivity. Ensuring consistent access to
high-quality feed sources and implementing effective feed management practices are

essential for enhancing beef cattle production in pastoral communities.

Market dynamics significantly influence beef cattle production in Marsabit County,
with market prices playing a central role. Fluctuations in prices directly affect sales
volume and production decisions among farmers. Addressing challenges related to
market accessibility, transportation, and trader availability is crucial for supporting the
economic viability and sustainability of beef cattle production. Enhancing market
infrastructure and information dissemination can help improve market conditions and

stimulate beef cattle production in the region.

5.3 Recommendation to the Study
The study recommends several strategies to address the challenges identified and

enhance beef cattle production in Marsabit County.

There is a need for proactive measures to mitigate inter-community conflicts, including
conflict resolution initiatives, community dialogues, and improved security measures to
safeguard both livestock and human lives. Strengthening local governance structures
and promoting peaceful coexistence among different community groups can also

contribute to reducing conflict risks.

There is a need for increased investment in veterinary services, disease surveillance,
and farmer education programs. Providing farmers with access to affordable and
effective veterinary treatments, as well as training on disease prevention and
management practices, can help reduce disease incidence and improve cattle health
outcomes.
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Addressing feed supplementation challenges requires concerted efforts to improve feed
availability, quality, and affordability. This can be achieved through promoting
sustainable pasture management practices, introducing alternative feed sources, and
supporting local feed production initiatives. Additionally, farmer training programs on
optimal feeding practices and nutrition management can help enhance the nutritional

status of cattle herds.

Address market-related constraints, interventions should focus on improving market
infrastructure, enhancing market information systems, and facilitating access to markets
for pastoralists. Strengthening market linkages, supporting value addition initiatives,
and promoting collective marketing strategies can help enhance farmers' bargaining

power and improve market prices for beef cattle products.

5.4 Recommendation for further Studies
Exploring alternative marketing channels, such as digital platforms and cooperative
marketing arrangements, could help expand market access for pastoralists and improve

their competitiveness in the beef cattle value chain.

Conducting further studies in these areas can contribute to the development of
evidence-based policies and interventions aimed at promoting sustainable beef cattle

production and enhancing the resilience of pastoral communities in Marsabit County.

77



REFERENCES

Abera, A., Yirgu, T., & Uncha, A. (2021). Determinants of rural livelihood
diversification strategies among Chewaka resettlers’ communities of southwestern
Ethiopia. Agriculture & Food Security, 10(1), 1-19.
https://agricultureandfoodsecurity.biomedcentral.com/articles/10.1186/s40066-
021-00305-w

Acharya, R., & Porwal, A. (2020). A vulnerability index for the management of and
response to the COVID-19 epidemic in India: an ecological study. The Lancet
Global Health, 8(9), e1142-e1151. https://www.thelancet.com/
journals/langlo/article/PI1S2214-109X(20)30300-4/fulltext

Adaawen, S. (2021). Understanding climate change and drought perceptions, impact
and responses in the rural Savannah, West Africa. Atmosphere, 12(5), 594-620.
https://www.mdpi.com/2073-4433/12/5/594

Addis, Y. (2019). Review on the challenges and opportunities of dairy value chain
development in ethiopia. The International Journal of Business Management and
Technology, 3(2), 20-28. https://www.theijbmt.com /archive/0926/970790881.pdf

Adekunle, B., & Filson, G. (2020). Understanding halal food market: Resolving
asymmetric information. Food ethics, 5(1), 1-22.
https://link.springer.com/article/10.1007/s41055-020-00072-7

Agus, A., & Widi, T. S. M. (2018). Current situation and future prospects for beef
cattle production in Indonesia—A review. Asian-Australasian journal of animal
sciences, 31(7), 976-983.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6039328/

Ajak, P. A. D., Gachuiri, C. K., & Wanyoike, M. M. (2020). Evaluation of Dairy Cattle
Productivity in Smallholder Farms in Nyeri County, Kenya. East African Journal
of Science, Technology and Innovation, 2(1)-118.
https://www.eajsti.org/index.php/EAJSTI/article/view/201

Alarcon, P., Fevre, E. M., Muinde, P., Murungi, M. K., Kiambi, S., Akoko, J., &
Rushton, J. (2017). Urban livestock keeping in the city of Nairobi: diversity of
production systems, supply chains, and their disease management and
risks. Frontiers in Veterinary Science, 171.
https://www.frontiersin.org/articles/10.3389/fvets.2017.00171/full?utm
medium=website&utm source=archdaily.com.br

Albers, C., & Lakens, D. (2018). When power analyses based on pilot data were
biased: Inaccurate effect size estimators and follow-up bias. Journal of
experimental social psychology, 74, 187-195.
https://www.nature.com/articles/s41562-018-0311-x

78



Albers, C., & Lakens, D. (2018). When power analyses based on pilot data were
biased: Inaccurate effect size estimators and follow-up bias. Journal of
experimental social psychology, 74, 187-195.
https://www.sciencedirect.com/science/article/abs/pii/S002210311630230X

Allan, F. K. (2020). East Coast fever and vaccination at the livestock/wildlife interface.
https://era.ed.ac.uk/handle/1842/36874

Allegretti, A., Hesse, C., Mohammed, E. Y., & Sitayo, E. (2016). Economic valuation
of pastoral meat production system in Arusha region, Tanzania. African Journal of
Economic Review, 4(2), 262-278.
https://www.ajol.info/index.php/ajer/article/view/136061

Arseneault, L. (2018). Annual Research Review: The persistent and pervasive impact
of being bullied in childhood and adolescence: implications for policy and
practice. Journal of child psychology and psychiatry, 59(4), 405-421.
https://acamh.onlinelibrary.wiley.com/doi/full/10.1111/jcpp.12841

Avadi, A., Cole, S. M., Kruijssen, F., Dabat, M. H., & Mungule, C. M. (2022). How to
enhance the sustainability and inclusiveness of smallholder aquaculture production
systems in Zambia? Aquaculture, 547, 737494.
https://www.sciencedirect.com/science/article/pii/S0044848621011571

Bahal, P., Ansah, P., Boroto, R., & Mavundla, S. (2018). Compendium of Community
and Indigenous Strategies for Climate Change Adaptation.

http://assets.fsnforum.fao.org.s3.amazonaws.com/public/files/151 water
scarcity/IKS&CCA-Case studies 2018.06.12.pdf

Batty, G. D., Gale, C. R., Kivimiki, M., Deary, 1. J., & Bell, S. (2020). Comparison of
risk factor associations in UK Biobank against representative, general population
based studies with conventional response rates: prospective cohort study and
individual participant meta-analysis. bmyj, 368, 1-8.
https://www.bmj.com/content/368/bmj.m131.abstract

Benti, D. W., Biru, W. T., & Tessema, W. K. (2022). The effects of commercial
orientation on (Agro) pastoralists’ household food security: Evidence from (Agro)
pastoral communities of Afar, Northeastern Ethiopia. Sustainability, 14(2), 731-
758. https://www.mdpi.com/2071-1050/14/2/731

Blumberg, B., Cooper, D., & Schindler, P. (2014). EBOOK: Business research
methods. McGraw Hill.
https://books.google.co.ke/books?hl=en&lr=&i1d=9sovEAAAQBAJ&oi=fnd&pg=
PA1&dq=descriptivet+and-+inferential+statistics+in+the+analysis+Cooper+%26+S
chindler+(2011).+&ots=2C1b-4KhyD&sig=gETYpLMdV-
3zJsvua7Q8CUI9DEhU&redir esc=y#v=onepage&q&f=false

Boparai, J. K., Singh, S., & Kathuria, P. (2018). How to design and validate a
questionnaire: a guide. Current clinical pharmacology, 13(4), 210-215.
79



https://www.ingentaconnect.com/content/ben/ccp/2018/00000013/00000004/art00
003

Boparai, J. K., Singh, S., & Kathuria, P. (2018). How to design and validate a
questionnaire: a guide. Current clinical pharmacology, 13(4), 210-215.
https://www.ingentaconnect.com/content/ben/ccp/2018/00000013/00000004/art00
003

Bosire, E. N., Kamau, L. W., Bosire, V. K., & Mendenhall, E. (2022). Social risks,
economic dynamics and the local politics of COVID-19 prevention in Eldoret
town, Kenya. Global Public Health, 17(3), 325-340.
https://www.tandfonline.com/doi/abs/10.1080/17441692.2021.2020320

Botello Suarez, W. A. (2018). High-rate anaerobic reactors treating coffee processing
wastewater at different OLR and post-treatments: effects on methane production,
effluent quality and microbial populations.
https://repositorio.unesp.br/items/5ccb83a8-e5c6-4cd6-a4bf-e659b06e€910

Bragg, J., & Weld, D. S. (2018, October). Sprout: Crowd-powered task design for
crowdsourcing. In Proceedings of the 31st annual acm symposium on user
interface software and technology (pp. 165-176).
https://dl.acm.org/doi/abs/10.1145/3242587.3242598

Cannon, P. G., Gilroy, J. J., Tobias, J. A., Anderson, A., Haugaasen, T., & Edwards, D.
P. (2019). Land-sparing agriculture sustains higher levels of avian functional
diversity than land sharing. Global Change Biology, 25(5), 1576-1590.
https://onlinelibrary.wiley.com/doi/full/10.1111/gcb.14601

Carder, G., Ingasia, O., Ngenoh, E., Theuri, S., Rono, D., & Langat, P. (2019). The
Emerging Trade in Donkey Hide: An Opportunity or a Threat for Communities in
Kenya? Agricultural Sciences, 10(9), 1152-1177.
https://www.scirp.org/journal/paperinformation.aspx?paperid=95105

Chandra, Y. (2021). Online education during COVID-19: perception of academic stress
and emotional intelligence coping strategies among college students. Asian
education and development studies, 10(2), 229-238.
https://www.emerald.com/insight/content/doi/10.1108/aeds-05-2020-
0097/full/html

Clarke, L. A., & Watson, D. (2019). Constructing validity: New developments in
creating objective measuring instruments. Psychological assessment, 31(12),
1412. https://psycnet.apa.org/record/2015-32022-012

Cunningham, F., Achuthan, P., Akanni, W., Allen, J., Amode, M. R., Armean, [. M., &
Flicek, P. (2019). Ensembl 2019. Nucleic acids research, 47(1), T745-751.
https://academic.oup.com/nar/article/47/D1/D745/5165265

80



Dabasa, G., & Abunna, F. (2021). Review on Epidemiology of Foot and Mouth Disease
(FMD) in Ethiopia. Journal of Tropical Diseases, 9(3), 269-274.
https://www.researchgate.net/profile/Golo-Dabasa/publication/350739941 Review
on  Epidemiology @ of Foot and Mouth Disease @ FMD in
Ethiopia/links/606f57aa92851c8a7bb2d74e/Review-on-Epidemiology-of-Foot-
and-Mouth-Disease-FMD-in-Ethiopia.pdf

Daniel, B. K. (2018). Empirical verification of the “TACT” framework for teaching
rigour in qualitative research methodology. Qualitative Research Journal, 18(3),
262-275. https://www.emerald.com/insight/content/doi/10.1108/qrj-d-17-
00012/full/html

Davies, K. W., Boyd, C. S., & Bates, J. D. (2018). Eighty years of grazing by cattle
modifies sagebrush and bunchgrass structure. Rangeland ecology &
management, 71(3), 275-280.
https://www.sciencedirect.com/science/article/abs/pii/S1550742418300101

De Vries, A., & Marcondes, M. 1. (2020). Overview of factors affecting productive
lifespan of dairy cows. Animal, 14(1), 155-164.
https://www.cambridge.org/core/journals/animal/article/review-overview-of-

factors-affecting-productive-lifespan-of-dairy-
cows/EF3D233CB84CESAE36769A1966C67C34

De Winne, J., & Peersman, G. (2016). Macroeconomic effects of disruptions in global
food commodity markets: Evidence for the United States. Brookings Papers on
Economic Activity, 2016(2), 183-286.
https://muse.jhu.edu/pub/11/article/648590/summary

Dolker, P. (2022). Nomadic pastoralism of Changthang, Ladakh, at a crossroads:
changing socioeconomic characteristics, livelihood and livestock composition. SN
Social Sciences, 2(1), 1-20. https://link.springer.com/article/10.1007/s43545-021-
00302-7

Doubleday, K. F., & Adams, P. C. (2020). Women’s risk and well-being at the
intersection of dowry, patriarchy, and conservation: The gendering of human—
wildlife conflict. Environment and Planning E: Nature and Space, 3(4), 976-998.
https://journals.sagepub.com/doi/abs/10.1177/2514848619875664

Duot, P. A. (2020). Evaluation of Dairy Cattle Performance in Smallholder Farms in
Nyeri County, Kenya [Doctoral dissertation, University of Nairobi]. Kenya.
http://erepository.uonbi.ac.ke/handle/11295/153751

Ebile, P. A., Ndah, H. T., & Wiinsche, J. N. (2021). Agricultural risk assessment to
enhance the food systems of the Mbororo minority community in the Northwest
region of Cameroon. Journal of Agriculture and Rural Development in the Tropics

81



and Subtropics (JARTS), 122(2), 207-217.
https://www jarts.info/index.php/jarts/article/view/202110274959

Eindhoven, M. (2019). Products and producers of social and political change: elite
activism and politicking in the Mentawai Archipelago, Indonesia [Doctoral
dissertation, Leiden University]. Netherlands. http://hdl.handle.net/1887/73421

Elelu, N., Aiyedun, J. O., Mohammed, I. G., Oludairo, O. O., Odetokun, I. A.,
Mohammed, K. M., ... & Nuru, S. (2019). Neglected zoonotic diseases in Nigeria:
role of the public health veterinarian. Pan African Medical Journal, 32(1), 1-12.
https://www.ajol.info/index.php/pamj/article/view/208393

Elfil, M., & Negida, A. (2017). Sampling methods in clinical research; an educational
review. Emergency, 5(1), 52-55.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5325924/

Elliott, V. (2018). Thinking about the coding process in qualitative data analysis. The
Qualitative Report, 23(11), 2850-2861. http://hdl.handle.net/1887/73421

ElSayed, A. F. M. (2021). Use of biofloc technology in shrimp aquaculture: a
comprehensive review, with emphasis on the last decade. Reviews in
Aquaculture, 13(1), 676-705.
https://onlinelibrary.wiley.com/doi/full/10.1111/raq.12494

Espinosa, R., Tago, D., & Treich, N. (2020). Infectious diseases and meat
production. Environmental and Resource Economics, 76(4), 1019-1044.
https://link.springer.com/article/10.1007/s10640-020-00484-3

Flick, U. (2018). Triangulation in data collection. The SAGE handbook of qualitative
data collection, 527-544.
https://www.torrossa.com/en/resources/an/5018779#page=556

Furholt, M. (2021). Mobility and social change: Understanding the european neolithic
period after the archaeogenetic revolution. Journal of Archaeological
Research, 29(4), 481-535. https://link.springer.com/article/10.1007/s10814-020-
09153-x

Gitau, S. M. (2013). Conflicts between pastoral communities in East Africa. Case study
of the Pokot and Turkana [Doctoral dissertation, University of Nairobi]. Kenya.
http://erepository.uonbi.ac.ke/handle/11295/71721

Grassini, S., & Laumann, K. (2020). Questionnaire measures and physiological
correlates of presence: A systematic review. Frontiers in psychology, 11, 349.
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.00349/full

Guduro, G. G., & Desta, A. H. (2019). Cyst viability and economic significance of
Hydatidosis in southern Ethiopia. Journal of parasitology research, 2019.
https://www.hindawi.com/journals/jpr/2019/2038628/

82



Gumbe, A. A. F. (2018). Review on lumpy skin disease and its economic impacts in
Ethiopia. J. Dairy Vet. Anim. Res, 7(2), 39-46.
https://d1wqtxts1xzle7.cloudfront.net/57416199/Review of lumpy skin disease-
libre.pdf?1537452447=&response-content-
disposition=inline%3B-+filename%3DReview on lumpy skin disease and its
eco.pdf&Expires=1698403255&Signature=TGKa8X5m77K456x3F4dYnDBjSiei
UXL2XTIJK8yOF8Y4bNVV5ZUC5;DqY 640nmuyfx4PZmXlofvgTNA9QxCjVb
HtAOGNTiIOSY3RY fatRdmmYLLI8SW5WzQk6icPsdZ4XMKUSd98Pns2nMjOv
xqpPcsF9JhJ~QuLgr9EUvQQ8dhUXt9onG2MpOmmetmU7jI8AcVEEjHBxVC~
FkxpZEDnl4jweHndL-jIaNZORgKhA0YQqsZ-
JOKnAhzTkuv]~4XEtyawUvVF40TytGtWRS07RG8ztTdYb77itPpZPZxkrhOH-
tTQPTGgCOIMZSsY voUz-rfPyZmwXO0ajNRj2CI1b9cmOw &Key-Pair-
Id=APKAJLOHF5GGSLRBV4ZA

Hamilton, A. B., & Finley, E. P. (2019). Qualitative methods in implementation
research:  An  introduction.  Psychiatry  research, 280, 112516.
https://www.sciencedirect.com/science/article/abs/pii/S0165178119307917

Hapsari, A., Nurlaela, S., & Titisari, K. H. (2019). Human resources optimization and
utilization of accrual based accounting information technology on performance
of surakarta city government financial reporting. International Journal of
Economics, Business and Accounting Research (IJEBAR), 3(01), 43-46.
https://www .jurnal.stie-aas.ac.id/index.php/IJJEBAR/article/view/463

Hayek, M. N., & Garrett, R. D. (2018). Nationwide shift to grass-fed beef requires
larger cattle population. Environmental Research Letters, 13(8), 084005.
https://iopscience.iop.org/article/10.1088/1748-
9326/aad401?fbclid=IwAROpUHWNur]7UmPFMCjGFsfv3QEOuhov1d5fKFTE
EqrA3pgqHO3a-kE69LM

Hobbs, J. E. (2021). The Covid-19 pandemic and meat supply chains. Meat
Science, 181, 108459.
https://www.sciencedirect.com/science/article/p1i/S0309174021000358

Hoque, M., Mondal, S., & Adusumilli, S. (2022). Sustainable livestock production and
food security. In Emerging Issues in Climate Smart Livestock Production (pp. 71-
90). Academic Press.
https://www.sciencedirect.com/science/article/pii/B9780128222652000119

Idris, 1. (2018). Livestock and conflict in South Sudan.
https://opendocs.ids.ac.uk/opendocs/handle/20.500.12413/14316

Ikiror, D., Gitau, G. K., Agoi, K., Njoroge, G., King’ori, W., Owuor, G., & Kiritu, H.
(2020). Livestock disease surveillance through the use Smart Phone Application in
Isiolo County, Kenya. East African Journal of Science, Technology and
Innovation, 2(1), 1-16. https://eajsti.org/index.php/EAJSTI/article/view/218

&3



Irungu, M., Muriithi, J., & Njue, J. (2021). Outcomes of livelihood diversification
among agro-pastoral households in laikipia county, Kenya. Journal of Poverty,
Investment and Development, 6(1), 1-17.
https://iprjb.org/journals/index.php/JPID/article/view/1422

Jensen, K. B. (2020). The qualitative research process. In 4 handbook of media and
communication research (pp. 286-306). Routledge.
https://bjgpopen.org/content/4/2/bjgpopen20X 101023 ?utm campaign=BJGP
Open&utm medium=cpc&utm source=trendmd

Ketere-Lelgut, J. N. (2021). Growth Of Sahiwal and Their Crossbred Weaner Calves
Fed On Pasture With Supplementation Under Pastoral System [Doctoral

Dissertation, University Of Eldoret]. Kenya.
http://41.89.164.27/handle/123456789/1064

Kileteny, T., & Wakhungu, J. W. (2019). Influence of Livelihoods on Household Food
Security in Pastoral Areas of Narok County, Kenya. International Journal of
Research-Granthaalayah, 709), 351-381.
https://pdfs.semanticscholar.org/2df2/d1£79470539ca0becd464491970c602004a7.
pdf

Kimaro, E. G., Mor, S. M., & Toribio, J. A. L. (2018). Climate change perception and
impacts on cattle production in pastoral communities of northern
Tanzania. Pastoralism, 8(1), 1-16.
https://www.tandfonline.com/doi/full/10.1080/08941920.2023.2263861

Kiriti Nganga, T., Mugo, M. G., Bonanomi, E. B., & Kiteme, B. (2018). Impact of
Economic Regimes on Food Systems in Kenya (No. 7). Towards Food
Sustainability Working Paper. https:/link.springer.com/chapter/10.1007/8165
2020 64

Krosnick, J. A. (2018). Questionnaire design. The Palgrave handbook of survey
research, 439-455. https://link.springer.com/chapter/10.1007/978-3-319-54395-6
53

Laban, O. M., & Deya, J. (2019). Strategic innovations and the performance of
information communication technology firms in Nairobi Kenya. International
Journal of Academic Research in Progressive Education and Development, 8(2),
1-24.
https://www.researchgate.net/publication/343681935 Strategic Innovations and
the Performance of Information Communication Technology Firms in Nairob
1_Kenya

Lafreniere, C., Berthiaume, R., Giesen, L., Campbell, C. P., Pivotto-Baird, L. M., &
Mandell, I. B. (2020). Effects of forage finishing methods with alfalfa on cattle
growth performance and beef carcass characteristics, eating quality, and nutrient

84



composition. Canadian Journal of Animal Science, 101(1), 30-48.
https://cdnsciencepub.com/doi/full/10.1139/cjas-2018-0198

Lee, S., Hardy, R. W., & Small, B. C. (2020). Apparent digestibility of protein, amino
acids and gross energy in rainbow trout fed various feed ingredients with or
without protease. Aquaculture, 524, 735270.
https://link.springer.com/article/10.1186/s40537-018-0151-6

Leevy, J. L., Khoshgoftaar, T. M., Bauder, R. A., & Seliya, N. (2018). A survey on
addressing high-class imbalance in big data. Journal of Big Data, 5(1), 1-30.
https://link.springer.com/article/10.1186/s40537-018-0151-6

Letai, J. (2011, April). Land deals in Kenya: The genesis of land deals in Kenya and its
implication on pastoral livelihoods-a case study of Laikipia District, 2011.
In International Conference on Global Land Grabbing, Brighton, UK (pp. 6-8).
https://landportal.org/sites/landportal.info/files/land deals in kenya-initial report
for laikipia district2.pdf

Lightner, A. D., & Hagen, E. H. (2021). Acculturation and market integration were
associated with greater trust among Tanzanian Maasai pastoralists. Evolutionary
Human Sciences, 3.https://www.cambridge.org/core/journals/evolutionary-human-
sciences/article/acculturation-and-market-integration-are-associated-with-greater-

trust-among-tanzanian-maasai-
pastoralists/S21EC67618FD163A67DSFACOD5B56B86

Lind, J. (2018). Devolution, shifting centre-periphery relationships and conflict in
northern Kenya. Political Geography, 63, 135-147.
https://royalsocietypublishing.org/doi/full/10.1098/rso0s.180778

Ltipalei, J., Kivuva, J. M., & Jonyo, F. O. (2020). The Contextualization of the Nilotic
Pastoralist Conflicts in Northern Kenya. Journal of Social and Political
Sciences, 3(1), 1-4. https://papers.ssrn.com/sol3/papers.cfm?abstract id=3540322

Lutz, H. L., Gilbert, J. A., & Dick, C. W. (2022). Associations between Afrotropical
bats, eukaryotic parasites, and microbial symbionts. Molecular Ecology, 31(7),
1939-1950. https://onlinelibrary.wiley.com/doi/full/10.1111/mec.16044

Ma, M., & Sexton, R. J. (2021). Modern agricultural value chains and the future of
smallholder farming systems. Agricultural Economics, 52(4), 591-606.
https://onlinelibrary.wiley.com/doi/full/10.1111/agec.12637

Manzano-Bort, Y., Mir Abellan, R., Via-Clavero, G., Llopis Cafiameras, J., Escuté
Amat, M., & FalcoPegueroles, A. (2022). Experience of mental health nurses
regarding mechanical restraint in patients with psychomotor agitation: A
qualitative study. Journal of Clinical Nursing, 31(15-16), 2142-2153.
https://journals.co.za/doi/full/10.20853/36-2-4501

&5



Mayik, B. M. (2021). The Impact of Child Abduction and Cattle Raiding Among the
Dinka, Nuer and Murle: A Case Study of Jonglei State, South Sudan.
https://www.researchgate.net/profile/Bithou-Malith-Mayik-
2/publication/348576036 the impact of child abduction and cattle raiding among
the dinka nuer and murle a case study of jonglei state south
sudan/links/6005a7b4299bf14088a51093/the-impact-of-child-abduction-and-
cattle-raiding-among-the-dinka-nuer-and-murle-a-case-study-of-jonglei-state-
south-sudan.pdf

Mbweka, J. (2015). End Market Analysis of Kenyan Livestock and Meat: A Desk Study;,
ACDI/VOCA: Washington, DC, USA for Kenya, 2015
https://fic.tufts.edu/assets/Livestock-Marketing-in-Kenya-2008.pdf

McLean, J. (2013). Evolving precedent: Effective environmental regulation in North
American Free Trade Agreement Chapter 11 arbitration. State University of New
York College of Environmental Science and Forestry.
https://www.proquest.com/openview/1dd593ef4582fd8dea3ea761ea6d9447/1?pq-
origsite=gscholar&cbl=18750

Mkandawire, S. B., Simooya, S. M., & Monde, P. N. (2019). Zambian culture:
harnessing  cultural literacy with a focus on myths and taboos.
http://dspace.unza.zm/handle/123456789/6946

Mohajan, H. K. (2018). Qualitative research methodology in social sciences and related
subjects. Journal of Economic Development, Environment and People, 7(1), 23-
48. Mohajan, H. K. (2018). https://www.ceeol.com/search/article-
detail 7id=640546

Mohamoud, A. (2021). The Impact of Covid-19 Management Regulations on Small-To-
Medium Enterprises (SMEs) Along the Moyale-Nairobi Livestock Supply
Chain [Doctoral dissertation, United States International University-Africa].
Kenya. https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0250149

Morales, F. D. A. R., Genis, J. M. C., & Guerrero, Y. M. (2019). Current status,
challenges and the way forward for dairy goat production in Europe. Asian-
Australasian  journal of  animal  sciences, 32(8), 1256-1265.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6668864/

Mugonya, J., & Hauser, M. (2022). Determinants of quality-based payments for
livestock in conflict-prone areas in Kenya. Journal of Arid Environments, 200,
104714.
https://www.sciencedirect.com/science/article/abs/pii/S014019632200009X

Mundia, C. W., Secchi, S., Akamani, K., & Wang, G. (2019). A regional comparison of
factors affecting global sorghum production: The case of North America, Asia and
Africa’s Sahel. Sustainability, 11(7), 2135-2153. https://www.mdpi.com/2071-
1050/11/7/2135

86



Muthee, A. M. (2006). Kenya livestock sector study: An analysis of pastoralist
livestock products market value chains and potential external markets for live
animals and meat. Deloitte Consulting Ltd.

Muzzo, B. 1., & Provenza, F. D. (2018). A review of strategies for overcoming
challenges of beef production in Tanzania. Livestock Research for Rural
Development,  30(12), 1-11.  https://www.researchgate.net/profile/Bashiri-
Muzzo/publication/329454048 a review of strategies for overcoming challenges of
beef production in Tanzania/links/5c098e884585157acladb4d4/A-review-of-
strategies-for-overcoming-challenges-of-beef-production-in-Tanzania.pdf

Mwangi, V., Owuor, S., Kiteme, B., & Giger, M. (2020). Beef production in the
rangelands: A comparative assessment between pastoralism and large-scale
ranching in Laikipia county, Kenya. Agriculture, 10(9), 399-314.
https://www.mdpi.com/2077-0472/10/9/399

Mwape, K. E., Zulu, V. C., Phiri, I. K., Yabe, J., Nishida, N., Aoshima, K., & Pandey,
G. S. (2018). A large osteosarcoma in the mandible of an ox. Indian Journal of
Veterinary Pathology, 42(2), 119-121.
https://www.indianjournals.com/ijor.aspx?target=ijor:ijvp&volume=42&issue=2 &
article=007

Ndiritu, S. W. (2020). Beef value chain analysis and climate change adaptation and
investment options in the semi-arid lands of northern Kenya. Journal of Arid
Environments, 181, 104216.
https://www.sciencedirect.com/science/article/abs/pi11/S0960148120311587

Ndlovu, E., Prinsloo, B., & Le Roux, T. (2020). Impact of climate change and
variability on traditional farming systems: Farmers' perceptions from south-west,
semi-arid Zimbabwe. Jambd: Journal of Disaster Risk Studies, 12(1), 1-19.
http://www.scielo.org.za/scielo.php?pid=S1996-14212020000100008 &script=sci
arttext

Ngara-Muraya, R. (2020). Reducing Health Emergencies of Droughts and Floods in
Kenya. Kenya Institute for Public Policy Research and Analysis.
https://repository.kippra.or.ke/handle/123456789/3226

Nkukwana, T. T. (2018). Global poultry production: Current impact and future outlook
on the South African poultry industry. South African Journal of Animal
Science, 48(5), 869-884.
https://www.ajol.info/index.php/sajas/article/view/181613

Noorani, M. (2015). To farm or not to farm? Rural youth perceptions of farming and
their decision of whether or not to work as a farmer: A case study of rural youth in
Kiambu County, Kenya [Doctoral dissertation, University of Ottawa]. Canada.
https://ruor.uottawa.ca/handle/10393/31960

87



Nyabuto, G. O. (2021). Among The Pokot Of Baringo County, Kenya, 1920-
2017 (Doctoral Dissertation, Kenyatta University). https:// www.mdpi.com/2072-
6694/13/22/5632

Nyariki, D. M., & Amwata, D. A. (2019). The value of pastoralism in Kenya:
Application of total economic value approach. Pastoralism, 9(1), 1-13.
https://link.springer.com/article/10.1186/s13570-019-0144-x

Odero, J. A., & Makori, M. E. (2018). Employee involvement and employee
performance: The case of part time lecturers in public universities in
Kenya. International Journal of Management and Commerce Innovations, 5(2),
1169-1178. https://www.researchgate.net/profile/Jackline-
Odero/publication/323798730

Odhiambo, M. W., Gachoka, H. G., & Rambo, C. M. (2018). Relationship between age
diversity and employee performance of public universities in Western Kenya.
International Journal of Academic Research in Business and Social Sciences,
8(11), 223-248. http://erepository.uonbi.ac.ke/handle/11295/107225

Ogunshola, F. R. (2019). Principals utilization of ict resources in public and private
senior secondary schools in federal capital territory, Abuja, Nigeria: Rethinking
Teaching and Learning In the 21st Century, 231.
https://www.researchgate.net/profile/Folashade-Ogunshola/publication/338843507
PRINCIPALS' UTILIZATION OF ICT RESOURCES IN PUBLIC AND
PRIVATE SENIOR SECONDARY SCHOOLS IN FEDERAL CAPITAL
TERRITORY ABUJA
NIGERIA/links/5¢2f404c92851c9af72873f4/PRINCIPALS-UTILIZATION-OF-
ICT-RESOURCES-IN-PUBLIC-AND-PRIVATE-SENIOR-SECONDARY -
SCHOOLS-IN-FEDERAL-CAPITAL-TERRITORY-ABUJA-
NIGERIA.pdf#page=243

Okello, J. (2020). The role of social protection programmes in reducing household
poverty and vulnerability in Katakwi District-Uganda. University of Cape Town.
https://open.uct.ac.za’handle/11427/32313

O'Neill, K. (2018). Reframing the Nutrition Transition: Stabilizing Subsistence and
Changing Diets [Doctoral dissertation, University of Toronto]. Canada.
https://www.proquest.com/openview/d71ceal81dab20b7a04d8a3e643b6d53/17pq
-origsite=gscholar&cbl=18750

Ong’eta Mose, W. (2021). Resources, Climate Change, and Implications to Positive
Peace Among the Pastoral Communities in Kenya. In The Palgrave Handbook of
Positive Peace (pp. 761-774). Singapore: Springer Singapore.
https://link.springer.com/referenceworkentry/10.1007/978-981-16-0969-5 41

Onyango, K. B. (2021). Climate Variability Effects on Vector-Borne Livestock
Diseases in Narok South Sub-County, Narok County, Kenya [Doctoral

88



dissertation, Kenyatta University].Kenya. https://ir-
library.ku.ac.ke/server/api/core/bitstreams/8144dee0-69b3-4293-98f1-
d9cea2b06dbf/content

Opiyo, F. E., Wasonga, O. V., & Nyangito, M. M. (2014). Measuring household
vulnerability to climate-induced stresses in pastoral rangelands of Kenya:
Implications  for resilience programming. Pastoralism, 4(1), 1-15.
https://pastoralismjournal.springeropen.com/articles/10.1186/s13570-014-0010-9

Oudejans, M. (2018). Using interactive features to motivate and probe responses to
open-ended questions. In Social and behavioral research and the internet (pp.
215-244). Routledge.
https://www.taylorfrancis.com/chapters/edit/10.4324/9780203844922-9/using-
interactive-features-motivate-probe-responses-open-ended-questions-marije-
oudejans

Oudejans, M. (2018). Using interactive features to motivate and probe responses to
open-ended questions. In Social and behavioral research and the internet (pp.
215-244). Routledge.
https://www.taylorfrancis.com/chapters/edit/10.4324/9780203844922-9/using-
interactive-features-motivate-probe-responses-open-ended-questions-marije-
oudejans

Oyuga, P. A., Aloka, P. J., & Raburu, P. A. (2019). Relationship between task value
and academic performance among orphaned secondary school students in Kenya.

International Journal of Psychology and Behavioral Sciences, 9(3), 47-54.
http://ir.jooust.ac.ke/handle/123456789/9491

Pandey, P., & Pandey, M. M. (2021). Research methodology tools and techniques.
Bridge Center.
http://dspace.vnbrims.org: 13000/jspui/bitstream/123456789/4666/1/RESEARCH
%20METHODOLOGY %20TOOLS%20AND%20TECHNIQUES.pdf

Peters, D. J. (2020). Community susceptibility and resiliency to COVID-19 across the
rural-urban continuum in the United States. The Journal of Rural Health, 36(3),
446-456. https://onlinelibrary.wiley.com/doi/epdf/10.1111/jth.12477

Regassa, A., & Korf, B. (2018). Post-imperial statecraft: high modernism and the
politics of land dispossession in Ethiopia’s pastoral frontier. Journal of Eastern
African Studies, 12(4), 613-631.
https://www.tandfonline.com/doi/full/10.1080/17531055.2018.1517854

Robinson, E., Boyland, E., Chisholm, A., Harrold, J., Maloney, N. G., Marty, L., &
Hardman, C. A. (2021). Obesity, eating behavior and physical activity during
COVID-19 lockdown: A study of UK adults. Appetite, 156, 104853.
https://www.sciencedirect.com/science/article/pii/S0195666320310060

&9



Rogei, D. (2021). Mediating Maendeleo: Examining the Nexus between Geothermal
Extraction, Wildlife Conservation and Community Well-being in Olkaria-Suswa,
Southern  Kenya [Doctoral  dissertation, Carleton  University]. Kenya.
https://repository.library.carleton.ca/concern/etds/fx719n25h

Rubio, N. R., Xiang, N., & Kaplan, D. L. (2020). Plant-based and cell-based
approaches to meat production. Nature Communications, 11(1), 1-11.
https://www.nature.com/articles/s41467-020-20061-y

Rustamani, K. (2021). An Ethnographic Explanation of the Changing Livelihood of
Agro-Pastoral Communities in Sindh, Pakistan. Pakistan Journal of Social
Research,  3(1), 57-65. https://pjsr.com.pk/wp-content/uploads/2021/10/7.-
Vol.3.Issuel-March-Rustamani.pdf

Said, F. I. (2020). Effectiveness Of Cattle Rustling Mitigation Strategies Among
Pastoral Communities: A Case of Loima Sub County, Turkana County [Doctoral

dissertation, University of Nairobi]. Kenya.
http://erepository.uonbi.ac.ke/handle/11295/154080

Saura, J. R. (2021). Using data sciences in digital marketing: Framework, methods, and
performance metrics. Journal of Innovation & Knowledge, 6(2), 92-102.
https://www.sciencedirect.com/science/article/pii/S2444569X20300329

Schindler, M., & Lilienthal, A. J. (2019). Domain-specific interpretation of eye
tracking data: towards a refined use of the eye-mind hypothesis for the field of
geometry.  Educational  Studies in  Mathematics, 101(1), 123-139.
https://link.springer.com/article/10.1007/s10649-019-9878-z

Schreier, M. (2018). Sampling and generalization. The SAGE handbook of qualitative
data collection, 84-97.
https://www.torrossa.com/en/resources/an/5018779#page=113

Shen, S., Xu, G., Li, D., Clements, D. R., Zhang, F., Jin, G., & Xue, D. (2017).
Agrobiodiversity and in situ conservation in ethnic minority communities of
Xishuangbanna in Yunnan Province, Southwest China. Journal of ethnobiology
and ethnomedicine, 13, 1-15. https://link.springer.com/article/10.1186/s13002-
017-0158-7

Shinde, A. K., & Mahanta, S. K. (2020). Nutrition of small ruminants on grazing lands
in dry zones of India. Range Management and Agroforestry, 41(1), 1-14.
https://www.researchgate.net/profile/A-Shinde-2/publication/343219667 Nutrition
of small ruminants on  grazing lands in dry zones of
India/links/5f1d578d45851515ef4aa5ff/Nutrition-of-small-ruminants-on-grazing-
lands-in-dry-zones-of-India.pdf

Siegrist, M. (2021). Trust and risk perception: A critical review of the literature. Risk
analysis, 41(3), 480-490.
https://onlinelibrary.wiley.com/doi/full/10.1111/risa.13675

90



Singh, U., Deb, R., Alyethodi, R. R., Alex, R., Kumar, S., Chakraborty, S., & Sharma,
A. (2014). Molecular markers and their applications in cattle genetic research: A
review. Biomarkers and Genomic medicine, 6(2), 49-58.
https://www.sciencedirect.com/science/article/pii/S2214024714000100

Taguchi, N. (2018). Description and explanation of pragmatic development:
Quantitative, qualitative, and mixed methods research. System, 75, 23-32.
https://www.sciencedirect.com/science/article/abs/pii/S0346251X1830109X

Tong, C. (2019). Statistical inference enables bad science; statistical thinking enables
good science. The American Statistician, 73(1), 246-261.
https://www.tandfonline.com/doi/full/10.1080/00031305.2018.1518264

Toon, K., Kalemera, M. D., Palor, M., Rose, N. J., Takeuchi, Y., Grove, J., &
Mattiuzzo, G. (2022). Distantly related hepaciviruses share common entry factor,
Claudin-1. bioRxiv, 2022-08.
https://www.biorxiv.org/content/10.1101/2022.08.10.503556v 1.abstract

Turner, M. D., & Schlecht, E. (2019). Livestock mobility in sub-Saharan Africa: A
critical review. Pastoralism, 9(1), 1-15.
https://link.springer.com/article/10.1186/s13570-019-0150-z?ct=t

Verigin, B. L. (2019). The Effect of Embedded Lies on the Verbal Quality of Statements
and Implications for Credibility Assessment [Doctoral dissertation, University of
Portsmouth]. England.
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0225566

Vorley, B., Ferris, S., Seville, D., & Lundy, M. (2019). Linking worlds: new business
models for sustainable trading relations between smallholders and formalized
markets. Gates Open Res, 3(1375), 1375.
https://gatesopenresearch.org/documents/3-1375

Wako, P., & Shen, N. (2020). Factors contributing for livestock excessive mortality in
Borana pastoralist Area: Signal for leadership and disaster risk management policy
of Ethiopia. Public Policy Administration and Research, 10(2), 40-47.
https://www.researchgate.net/profile/Petros-Wako-
Halake/publication/340827585 Factors_Contributing for Livestock Excessive
Mortality in Borana Pastoralist Area Signal for Leadership and Disaster Ris
k Management Policy of Ethiopia/links/5e9fdbd792851c2f52ba63ab/Factors-
Contributing-for-Livestock-Excessive-Mortality-in-Borana-Pastoralist-Area-
Signal-for-Leadership-and-Disaster-Risk-Management-Policy-of-Ethiopia.pdf

Waldman, A. E. (2019). Law, privacy, and online dating: “Revenge porn” in gay online
communities. Law & Social Inquiry, 44(4), 987-1018.
https://heinonline.org/HOL/LandingPage?handle=hein.journals/walq97&div=24&
1d=&page=

91



Wasike, C. N. (2021). Conflicts in Kenya: Drivers of Conflicts and Assessing
Mitigation Measures. In Decolonising Conflicts, Security, Peace, Gender,

Environment and Development in the Anthropocene (pp. 333-349). Springer,
Cham. https://link.springer.com/chapter/10.1007/978-3-030-62316-6 8

Watson, D. J. (2008). Community farmer field school animal health facilitators:
hybridizing private animal health care and capacity building in remote pastoralist
areas. ILRI (aka ILCA and ILRAD).
https://books.google.co.ke/books?hl=en&lr=&id=QymdbSCTNYwC&oi=ftnd&pg
=PR4&dg=Watson,+D.+J.+(2008).+&ots=8kRRNZCk c&sig=OFoAop
[1zCR70a0nyHeBZbd-4y4 &redir
esc=y#v=onepage&q=Watson%2C%20D.%20J.%20(2008).&f=false

Welivita, A., Perera, 1., Meedeniya, D., Wickramarachchi, A., & Mallawaarachchi, V.
(2018). Managing complex workflows in bioinformatics: an interactive toolkit
with gpu acceleration. [EEE transactions on nanobioscience, 17(3), 199-208.
https://ieeexplore.ieee.org/abstract/document/8360139

Wild, H., Jok, J. M., & Patel, R. (2018). The militarization of cattle raiding in South
Sudan: how a traditional practice became a tool for political violence. Journal of

International Humanitarian Action, 3(1), 1-11.
https://link.springer.com/article/10.1186/s41018-018-0030-y

Winne, M. (2019). Food Town, USA: Seven Unlikely Cities That were Changing the
Way We Eat. Island Press.
https://books.google.co.ke/books?hl=en&lr=&i1d=1eyhDwAAQBAJ&oi=fnd&pg=
PP1&dq=Winne,+M.+(2019).+Food+Town&ots=auEP5WcdX1&sig=QLgRng-1
QF7kDqenSYi10xeJVTA&redir
esc=y#v=onepage&q=Winne%2C%20M.%20(2019).%20Fo0d%20Town&f=false

Yator, m. J. (2018). Evaluation of compounded supplementary concentrate on milk
yield and quality among holstein friesian cattle [Doctoral dissertation, University
of Eldoret]. Kenya. http://41.89.164.27/handle/123456789/972

Yilmaz, H., & Njora, B. (2021). Analysis of the Impact of Agricultural Policies on
Food Security in Kenya. Eurasian Journal of Agricultural Research, 5(2), 66-83.
https://dergipark.org.tr/en/pub/ejar/issue/66343/959656

Yusuf, S. 1., Mwakubo, S. M., & Mwakachola, S. N. (2019). The Effect of Capital
Structure Gearing Levels on Financial Performance of Public and Private Sector
Firms in Kenyaj s Coastal Counties. International Journal of Economics and
Finance, 11(3), 99-126.
https://goodwoodpub.com/index.php/ijfam/article/view/1090

Zohrabi, N., Linkous, L., Eini, R., Adhikari, S., Keegan, B., Jones, J. C., &
Abdelwahed, S. (2021, October). Towards sustainable food security: an
interdisciplinary approach. In 2021 IEEE SmartWorld, Ubiquitous Intelligence &

92



Computing, Advanced & Trusted Computing, Scalable Computing &
Communications, Internet of People and Smart City Innovation

(SmartWorld/SCALCOM/UIC/ATC/IOP/SCI) (pp. 463-470).IEEE.
https://ieeexplore.ieee.org/abstract/document/9604394/

93



