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ABSTRACT 

Camels contribute to the diet of pastoralists by producing food, especially milk, which is 

considered naturally imperfect but nearly complete. However, the amount of camel milk 

produced in Mandera County has decreased over time, and to make matters worse, only 

about 9% of that milk is traded, with most of it being sold at fairly low prices locally and 

only about 4% being processed. This served as the basis for this study to establish 

perceived effects of some selected factors on productivity of camels in Mandera County. 

Particularly, the study sought to establish whether and how camel breeds, animal care, 

road conditions and government extension services affected camel productivity in 

Mandera County. The study was guided by the Basic Needs Theory, Resilience and Food 

Production Theory and Livelihood Diversification Theory. The study adopted descriptive 

survey research design. The target population comprised 43,691 camel keeping 

households in Mandera County from which a sample of 396 households was established 

through Slovin Formula. However, since only three of the six sub counties in the county 

were purposefully selected for the study, the sample size was reduced to 300 respondents, 

one per household. The distribution of the questionnaires was guided by the perceived 

level of engagement of respondents in camel rearing.  Further, to corroborate the 

responses from camel dealers on the variables of study, qualitative studies were carried 

out through interview schedules from government officers in animal production and 

veterinary care that normally assisted camel dealers. Data was collected through drop and 

pick and analyzed by use of SPSS version 26. Validity and reliability of the questionnaire 

constructs was confirmed before its use. Tests for normality, autocorrelation and absence 

of multicollinearity 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 while 

information from government officers was analyzed qualitatively through in-depth and 

contextual insights. The study achieved a response rate of 74.3 percent. All the key 

variables tested against camel productivity returned mean scores above 3.5 with a 

standard deviation ranging from 0.08 to 1.08. These data implied that the respondents 

agreed with most of the statements on the 5-point Likert type scale. The low standard 

deviations below 2 meant low variability in the responses. Correlation analysis revealed 

that camel breed, animal care, road conditions and government extension services were 

positively and significantly correlated to camel productivity. Regression analysis results 

indicated that the factors under study explained 62.9% of the variation in camel 

productivity in Mandera County with effects of camel breeds being statistically 

significant (β=0.201; p=0.032) as were effects of animal care (β=0.370, p=0.005) and 

those of road conditions (β=0.305; p=0.000) and government extension services 

(β=0.413; p=0.000). The ANOVA results confirmed that the model was significant in 

predicting camel productivity. It was concluded that all the independent variables singly 

and collectively influenced camel productivity which was corroborated by government 

officers. It was recommended that government at national and county levels invest in 

improved camel breeds and availability of adequate breeding bulls, provide more animal 

care services and an enabling environment for private sector to provide other services 

through road access and cold storage for camel milk and meat among other interventions. 

Future research should consider other aspects of camel productivity, diseases, nutrition, 
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marketing, value addition and even promotion of trade. Also, it would be useful to carry 

out the same type of research in other counties and compare results. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background of the Study  

The livelihoods of inhabitants in the Northern Kenyan County of Mandera are 

significantly influenced by the production and commerce of camels. Many families in 

these areas, which are characterized by harsh climatic conditions and environments with 

limited access to water and other resources, depend on camels as a source of milk, meat, 

hides and revenue. Camel breeding typically takes place among nomadic pastoralist 

groups in Mandera County, who depend on their herds for both subsistence and income. 

The camels are utilized for food, clothing, and transportation. Camel milk is a crucial 

source of sustenance, especially for children and expectant mothers, and it is also used in 

customary rituals and celebrations (Isako & Kimindu, 2019).  

Mandera county camel trade has expanded recently, with camels being sold to other parts 

of Kenya and to bordering nations like Somalia and Ethiopia. For many families, this 

trade has been a reliable source of revenue that has enabled them to invest in their 

livestock herds, buy food and other essentials, and send their children to school. 

However, a number of difficulties like violence and insecurity, disease outbreaks and 

market volatility confront the camel trade in Mandera. Despite these difficulties, camel 

farming plays a significant role in the livelihoods of many communities in Northern 

Kenya, and initiatives are being taken to advance resilient and sustainable production 

methods in the industry (Schwartz et al., 1983).  

Communities in Mandera County depend on the production of camels to support their 

way of life. Because they camels can survive in difficult, arid environments and provide 

milk, meat, and transportation, they are highly prized by nomadic pastoralist groups in 

the area. In Mandera, camel milk is a crucial source of nutrition since it offers vital 

vitamins and minerals, especially to growing youngsters and pregnant women. 

Additionally, being excellent source of protein, camel flesh is highly valuable to the 
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pastoralists (Catley & Aklilu, 2013). For many families, this trade has been a reliable 

source of revenue that has enabled them to invest in their livestock herds, buy food and 

other essentials, and send their children to school. Camel production in Mandera suffers a 

lot of difficulties despite the economic advantages, including effects of violence and 

insecurity, disease outbreaks and market swings. However, camel rearing continues to 

play a significant role in the livelihoods of many communities in Mandera County, and 

initiatives are being undertaken to improve production a productivity in the industry 

(Oselu, 2022).  

In their study on the socioeconomic value of camels, Mehmood et al. (2017) noted that 

camels play a significant socioeconomic role throughout large regions of the 

industrializing world. In these places, camels are used to transport salt, fuel wood, 

agricultural produce, and household goods together with plows, land levelers, grinders for 

grinding cereals like wheat and corn, and sugarcane crushers. Mini-mills also use camels 

to extract oil from oil seeds.  

Given that contemporary husbandry techniques and animal care are added to traditional 

management methods, studies tend to indicate that the camel can significantly improve 

the livelihoods of those who raise it. In addition to providing draught power and 

transportation, camels are used not only in the most arid regions of the world, but also in 

several urban locations throughout many different countries. Camels can withstand 

adverse effects of severe drought. Comparing adult camels to small and big genuine 

ruminants, adult camels have a comparatively low mortality rate during dry conditions 

(Faraz et al., 2013). The lives of African nomads, who mostly rely on breeding camels as 

a means of subsistence, can be improved by better camel husbandry practices. Given the 

ongoing and increasing global warming, the most safe and resilient mammal to keep is 

the camel. Besides providing food, a substantial camel industry focusses on camel racing 

which occurs in the Middle East Countries around the Arabian Gulf. Twelve years ago, 

the price of a successful camel race winner in Sudan was between 2 and 6 million 

dirhams (DHS), while a racing camel might fetch a high price of up to 15 million 

dirhams. A plain camel might fetch between USD 817 and 1634 for a male and a female 

respectively, in the open market (Thompson, 2014).  
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1.2. Camel production and Productivity 

Pakistan produces 0.24 million tons of camel milk annually, with a market value of 2.4 

billion rupees. A yearly production of 50,000 tons of camel meat valued at 250 million 

rupees is also reported (Debowicz et al., 2012). The native camel is able to support itself 

with relatively few inputs under the control of pastoralists, nomads, and small farmers, 

usually in challenging and drought-stricken places and mountainous locations where the 

long-term survival of other animals does not appear to be viable. The local economy 

benefits directly while the national economy benefits indirectly (Debowicz et al., 2012). 

Pakistan harvests 22,500 camel hides annually to make saddles, sandals, and other 

valuable decorative items, some of which are exported. The 20,000 tons of camel hair 

Pakistan generates each year is also used to make blankets, floor mats, ropes, and tent 

fabric. The silky, woolly fleece of a camel calf is presented at birth and is typically 

sheared only once and combined with hair to create blankets (Khan et al., 2003). Products 

made from camel milk include butter, ghee, and fermented milk. 

Although there's a widespread misconception in South Asia that camel milk cannot be 

utilized to manufacture butter or ghee because the fat globules are so small, several local 

and foreign employees have come up with ways to do so (Raziq et al., 2019). Dahi 

(yogurt), lassi (sour milk), and kurth (cheese) are the most widely consumed products 

derived from camel milk in Northern and Eastern Baluchistan.  

Camels primarily produce milk and labor, while meat is often a by-product of a camel 

system and among societies that do not herd camels, there seems to be an increasing 

demand for camel meat. The majority of castrated males are not raised primarily for 

slaughter but end up being converted to meat after use. Camel meat produced in Pakistan 

each year is estimated at 250 million rupees (Khan et al., 2003). For the sole purpose of 

slaughtering them as sacrifices during rituals or annual holidays, many people breed 

camels. The markets for camel meat are not well developed, with the exception of Sudan, 

although there is rewarding export potential to Egypt, Libya, Saudi Arabia, and the Gulf 

States. Arab governments have given camel meat ratings that are at par with or higher 
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than those given to beef (Khan et al., 2003). The resilient camel has long been a source of 

food and financial security for the communities living in the most seriously climatically 

impacted areas of Northern Kenya. In this region, the majority of camel herding is still 

done using age-old, conventional methods that have been handed down through the 

centuries and generations. Even though camels are tough, knowledge of modern animal 

husbandry could significantly increase camel output as well as the quality and quantity of 

its products offered for sale. The communities' lack of awareness of camel nutrition and 

veterinary requirements, among many other things, is the cause of the animals' poor 

condition and a diminishing trend in breeds. Their trade is hampered since their milk and 

meat products lose quality as a result.  

To revolutionize camel husbandry, camel rising must become more socially and 

economically acceptable and be embraced by the majority of the keepers. Kenya, which 

produced 876,224 metric tons of milk in 2017, was the subsequent-largest producer of 

camel milk in the world after Somalia, according to the UN Food and Agricultural 

Organization (FAO).  Nonetheless, there is not much commerce associated with the 

camel products in Kenya. The majority of products made from camels are used locally in 

the areas where they are produced. Camel rising is a low-level economic activity due to 

the limited product market and frequent intermediary exploitation of farmers (Almutairi 

et al., 2009) by middlemen. About 2500 liters of milk are produced and marketed daily in 

each county, much below the potential.  

Most of the milk made in Kenya is consumed locally, and the remainder gets spoilt and 

hence is wasted. As for hides, because there is no developed facility for tanning or value 

addition, they often get wasted although their value is great if properly used and would 

create employment and income generation for the youth.  Dung from camels can be used 

to make paper or as a natural source of crop manure. Additionally, it can be used to create 

biogas, which will lessen the need for wood fuel in rural areas. This lessens generation of 

properly utilized, waste decomposition increases soil fertility, so people create small 

gardens to supplement their diets (Abdel-Rahman et al., 2020).  
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1.3. Camel breeds and their importance 

According to estimates, there are 19 million camels worldwide, fifteen million of which 

are thought to reside in Africa and 4 million in Asia (Berheet al., 2017). Due to the fact 

that their bodies are designed to survive in harsh desert environments, they mostly occur 

in semiarid and arid areas of Africa. The one-humped dromedary makes up 94% of the 

animal's global population, while the two-humped wild Bactrian breed is at risk of going 

extinct (Chuluunbat et al., 2014).  

In Kenya, there is just one species and four breeds of humped dromedaries kept by 

communities such as Somali, Rendille and Gabbra as well as Turkana, and the recently 

imported Pakistani breed (in the 1990s into Laikipia ranches) (Mohamed et al., 2019). 

Cross-breeding between two camel breeds, as well as between distinct species, can 

produce breeds with altered or combined traits. According to Freitas et al. (2017), 

livestock contributes 40% of the value of the world's farming production and ensures the 

livelihoods and diet security of billions of people. Food products derived from livestock 

account for up to 30% of the agricultural gross domestic product in Africa (GDP). This 

does not include non-food livestock products like draught power and manure that 

increase crop productivity (Food and Agriculture Organization [FAO], 2019). Kenya, 

after Chad, Somalia, and Sudan, has the fourth-largest camel population in the world, 

with numbers of over 4,640,085 camels, according to data from the Kenya Agricultural 

and Livestock Research Organization (KALRO). According to a nationwide census 

conducted in 2019, Mandera had the most camels per county (1,828,665), followed by 

Wajir (1,176,532) and Garissa (816,057) (Kenya National Bureau of Statistic [KNBS], 

2019).  

Over 80% of Kenya is made up of rangeland, which is mostly used for pastoral farming, 

which provides enough fodder for upkeep and production throughout the rainy season.  

Certainly, forage quantity has a significant role in the production of camel milk and meat. 

Camels consume 30–40 kg of fresh feed with 80% water content. They also consume 8–

12 kg of dry matter (DM) per day. According to Mohamed et al. (2021), camel diets are 
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dominated by trees, shrubs, and dwarf shrubs throughout the wet season, whereas their 

proportions decrease during the dry seasons when the fresh leaves have shredded.  

Due to the scarcity of viable economic opportunities in these harsh, underdeveloped 

areas, camel herding has become increasingly popular. The acceptance of former farmers, 

agropastoralists, and pastoralists who are not typically camel keepers (such as the 

Samburu, Borana, Karamoja, etc.) contributes to the continuous rise of camel husbandry. 

The camels are considered by pastoralist as an insurance for financial stability and access 

to food. The semiarid and arid regions of Northern, Northeastern, and Southern Kenya 

are characterized by high temperatures and unpredictable precipitation.  

1.4. Mandera County 

Mandera County is found at latitude 3.38738 and longitude 40.645879. The county is 

bordered to the North by Ethiopia, to the East by Somalia, and to the South West by 

Wajir County. The county has 1,200,890 people living there and covers 25,939.8 square 

kilometers, according to the 2019 census. Mandera town is where most people live. In 

addition to trade with Ethiopia, mining, beekeeping, and agriculture along the Daua 

River, Mandera county's primary economic activity is pastoralism. There are 30 

administrative wards in the county, together with the 6 sub-counties of Mandera West, 

Mandera South, Banisa, Mandera North, and Mandera East.  Mandera County has the 

most camels in the nation of Kenya.  Communities in these areas have figured out how to 

use the varied resources this animal provides as a source of economic gain. While their 

hides and skins are looked into for clothes, beds, and coverings against the cold, other 

products include milk, blood, and flesh as food (Elhadial et al., 2015).  
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1.5. Infrastructure and Camel productivity 

The underdeveloped road systems make it difficult to move goods quickly between 

locations, which lead to degradation of quality of perishable goods like milk and meat. 

The condition of live animals that are transported for marketing is impacted by poor road 

infrastructure both inside and outside of the counties and lack of refrigeration systems 

which would guarantee freshness hence products reach markets in low quality or having 

deteriorated and wasted. Refrigeration is crucial in maintaining milk and meat quality 

before marketing, guaranteeing better products for customers, and minimizing losses 

from spoilage yet such facilities are lacking in Mandera County (Sisay, & Awoke, 2015). 

There are no processing facilities to improve on the value of milk, meat, and hides; not 

even on a modest scale. Due to high rates of deterioration and waste, Mandera County 

gets little economic benefit from marketing of camel or camel products. In order to 

capitalize on the potential, the county government is moving in the direction of allocating 

small sums of money to start abattoirs, mini dairies, and leather tanning businesses.  

1.6. Government Support to Camel Rearing 

There are no or few extension workers, and the majority of them might not have adequate 

knowledge on camel husbandry hence may not give useful advice. Only during mass 

vaccination campaigns especially against zoonotic diseases do pastoralists in these areas 

come into contact with extension agents who may be veterinarians. Additionally, these 

agents lack the logistical resources to reach the pastoralist; however, there are a few for-

hire private service providers who may be unaffordable by the majority of camel farmers.   

1.7. Research gaps 

There are no pedigree records kept by the camel herders that reflect the output of each 

animal. For several years, the farmers maintained small bulls for breeding which led to 

depression caused by inbreeding. After a few years, the bulls must be culled, and better 

bulls must be introduced. In addition to affecting production, zoonotic diseases like 

brucellosis and tuberculosis can be transmitted from the camels to humans. In addition to 
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these problems, farmers administer various antibiotic treatments to their animals and sell 

milk to unsuspecting and often desperate customers without taking into account the long-

term consequences like resistance to antibiotics and consequent vulnerability to bacterial 

diseases. Due to the distance to nearby centers, farmers occasionally lack access to 

agrovets to buy veterinary drugs which results in the death of livestock (Dokata, 2014). 

The aforementioned problems all lead to low productivity, which has an impact on the 

trade of camels and camel products, and consequently, low profit margins.  Nevertheless, 

the county and national governments frequently have a choice regarding which should be 

prioritized first given their restricted budgets.   

In order to make suggestions for how the present situation might be improved, 

empirically generated data and information is needed yet little research has been 

conducted in the fields of camel productivity, particularly in Mandera County. The 

enormous populace that heavily depends on camels for survival has reason to be hopeful 

because of the fact that there has been very little government and non-governmental 

intervention in the husbandry of camels yet they have survived that long. With a little 

effort in the right direction, the industry can be a booming business and that is the 

purpose of this study. Issues of inadequate breeding, acquisition of inputs, and market 

sensitization, were considered in this study. In order to expand the markets for camel 

milk and the selling of live animals at better rates, value addition issues must be 

addressed in public and private segments. A semi-intensive system that uses supplements 

to improve output with the aim of profit, as opposed to a pastoral system where the 

camels are raised on a free-range system using natural forage is preferred. There is a 

commercial farming system close to homesteads, and motorcycles are used to collect the 

milk and deliver it to marketplaces in significant towns.  

Mandera County offers enormous, expansive rangelands for camel production, but 

because of poor infrastructure, lack of value addition, animal diseases, and droughts, they 

have restricted access to the market for their camels and its products. This must be 

addressed if the livelihoods of the many people that depend on the camel are to be 

improved.   
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1.8  Statement of the Problem  

Kenya has a great potential in maximizing camel productivity in terms of milk and meat 

at par with the best producers in the world like Pakistan where over 20 litres per day have 

been recorded. The meat and hides from camels are also highly valuable for both socio-

economic and livelihood support. However, the level of production of camels and camel 

products in Kenya is pathetically low and potential remains unexploited. Efforts at 

exploiting the immense potential of this animal have been made but a lot remains to be 

done if camel productivity is to be maximized, especially in Mandera County. The off 

take is   between 15 and 30 camels per day which is still very low. Camel meat costs 

about Ksh. 500 (USD 3.8) per kilogram on average. Between 50 and 200 live animals are 

sold each week in Mandera County. Currently, prices for camels range between Ksh. 

22,500 (USD 170) for small animals to Ksh. 78,000 (USD 585) for large animals. These 

animals are sold to buyers in Moyale then trucked to Addis Ababa and then to Djabouti 

or Mogadishu where they are shipped for export to Middle Eastern nations. These low 

prices do not positively impact on the people who keep camels for livelihoods as the 

prices for live animals and their products do not inspire growth of the venture. 

Furthermore, the prices are low due to inbreeding depression leading to low genetic 

potential, low production and poor husbandry practices.  According to the Director of 

livestock production in the county, the low milk production is due to poor feeding, 

limited supplementation in terms of commercial feeds, lack of mineral salts, poor or no 

veterinary care, shortage of water, poor milking techniques and poor breeding bulls 

which have been overused. The grazing pattern has been affected by drought and 

overgrazing leading to denudation of rangelands as a result of overstocking. Camel 

diseases are also rampant including trypanosomiasis, rift valley fever, mastitis and worm 

infestation which have direct economic consequences on production, productivity and 

income. There are limited numbers of veterinary staff both public and private. There are 

limited stores supplying supplementary feeds in the area like hay and range cubes.  

Although a number of studies have been carried out on production and feeding (Dakota, 

2014; Njoroge, 2022; Isako, 2023). They did not focus on factors influencing camel 

productivity in Mandera County. It was also difficult to get secondary data on some of 
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the predictor variables in this study hence the research sought to fill this gap by getting 

perceived influence of the selected variables on camel productivity in Mandera County, 

Kenya. 

1.9 Objectives of the Study  

The main objective of the study was to analyze perceived effects of selected factors on 

productivity of Camels in Mandera County, Kenya.  

1.9.1 Specific Objectives  

The study sought to achieve the following objectives: 

i. To establish perceived effects of camel breeds on camel productivity in Mandera 

County.  

ii. To establish perceived effects of animal care on productivity of camels in 

Mandera County.  

iii. To establish perceived effects of road conditions on productivity of camels in 

Mandera County. 

iv. To establish perceived effects of government interventions on productivity of 

camels in Mandera County 

1.10 Research Hypotheses  

The study tested the following hypotheses:  

Ho1: There was no statistically significant relationship between perceived effects of 

camel breeds on camel productivity in Mandera County.   

Ho2: There was no statistically significant relationship between perceived effects of 

animal care on productivity of camels in Mandera County.  

H03: The perceived effects of Infrastructure did not have a statistically significant effect 

on productivity of camels in Mandera County. 

HO4: Perceived effects of government extension services did not have a statistically 

significant effect on productivity of camels in Mandera County. 
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1.11 Justification of the Study  

The Northern Eastern parts of Kenya including Mandera County are traditionally 

inhabited by Somalis of the Degodia, Ajuran, Gurreh, Murrule and Ogaden clans. 

Mandera and Wajir counties are home to two thirds of the country’s population of 

camels, to the tune of 3,005,197 (KNBS, 2019). The inhabitant communities have their 

cultural and social life greatly knitted with camel husbandry often featuring in song and 

poetry. Camel milk is strongly associated with good times and peace, and feast is deemed 

incomplete without camel meat. Furthermore, even where camels produce milk, meat and 

hides, the potential is very low compared to what is expected of commercial productivity. 

There is huge untapped potential for increased productivity of camels. The returns per 

unit input are below standards hence the need to enhance productivity through practical 

means of improving camel husbandry. This study was carried out to establish factors that 

inhabit exploitation of this potential in Mandera County.   

With the coming of devolution, the government had increased opportunities to ameliorate 

the sector through various interventions from funded county government programs. The 

devolved counties also got a provision of funded County departments that would enhance 

education and improvement of this sector of the region’s economy. This study was a 

factfinding mission that would help come up with insights and possible solutions of the 

stalled and declining camel economy. This was important in helping the county and 

national governments along with partner NGOs to make informed decisions towards 

enhancing food and economic security in the region. The study findings were critical in 

informing the County and National Government of the need to invest more resources in 

camel productivity enhancement for improved socio-economic and livelihood 

sustainability. The need to exploit the vast potential inherent in the camel as a multi-

purpose animal for the county where fewer alternatives exist, could not be over 

emphasized. Further research on how to advance the study in specific areas of the camel 

industry would also be recommended to relevant stakeholders.   
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1.12 Limitations of the Study 

This research was narrowed to Mandera County and to pastoralists practicing camel 

husbandry. Therefore, application of the findings across the vast Northern Kenya counties 

that raise camels would be a valid assumption since it was not possible to cover them but 

given their agro-climatic conditions that match those of Mandera County, it is imperative 

that the findings would be applicable to the rest of Northern Kenya where camels are 

kept.  

The study was dependent on responses from local residents who, due to the low education 

level for most of them, were expected to have a difficulty in accurately giving the desired 

information. This, coupled with the vast expanse of the county and insecurity, limited the 

data collection. Inaccessibility to remote places of the county where camel husbandry was 

practiced proved challenging due to poor infrastructure and insecurity and some were left 

out narrowing to only three sub counties out of the possible six.   

1.13 Delimitation of the Study  

Due to geographical and agro-climatic similarities of the Northern Kenya Counties, the 

applicability of the research findings was assumed to be practically possible. On 

overcoming challenges of data collection, the study tried to use middle-aged fairly 

educated pastoralists as its respondents, since they stood a higher chance of being a bit 

learned as beneficiaries of the recently introduced free education. The study also 

allocated sufficient timelines for possible delays due to accessibility hardships. Focused 

group discussions with camel cooperative members enabled pastoralists to contribute to 

verbal discussions instead of asking them to fill in structured questionnaires hence 

information was gotten from wide range of respondents besides those that were literate. 

Local administrators like chiefs and their assistants were used to identify respondents’ 

families.   

1.14 Assumptions of the Study  

The inhabitant community had its cultural and social life greatly knitted with camel 

husbandry and was willing to gracefully offer requisite information. The other 
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assumption was that the importance of camels was so great in the chosen county of study 

and surrounding areas and those respondents would be able, willing and forthright in 

giving critical information through the questionnaires or through group discussions.   
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1.15 Operational Definition of Terms  

Camel breeds : Type of camel breed kept for example Somali, Gabrra, Turkana 

Rendille and Pakistan Breeds. 

Animal Care : Refers to animal husbandry in terms of feeding and veterinary 

care. Provision of fundamental physical requirements of the 

animals for survival and production including wholesome feed, 

pure water, veterinary treatment. 

Camel 

Productivity 

: The output per unit of input in camel husbandry. For example, 

amount of milk per camel per day. 

Extension 

services 

: Is a catch-all term for the application of new information and 

findings from scientific research to agricultural practices with 

the help of farmer education. Educators from a variety of 

disciplines, including agriculture, agricultural marketing, 

health, and business studies, have developed a wide range of 

educational and communication programs for rural populations 

that are referred to as "extension" today. 

Road 

Conditions 

: Refers to the state of the road that is wet, dusty, murrum, paved, 

etc 

 

Government  Provision of support services by Government in terms of 

technical advisory (extension services) and veterinary care. 

Interventions  

  

Infrastructure Public goods like roads and cold chains for farmers to access 

markets, transport inputs and store their produce                                                                                          
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction  

The chapter reviews scholarly work done in the past looking at the factors affecting camel 

production and trade in Mandera County of Northern Kenya. The chapter covers 

theoretical and empirical review sections, as well as summary of literature, conceptual 

framework, and operational framework and research gaps.  

2.2 Camel Productivity 

According to estimates, there are 19 million camels in the globe, with 15 million of them 

living in Africa and 4 million in Asia (Farah et al., 2007). The largest camel population in 

the world, Somalia (with over 6 million camels), may account for one-third of all 

dromedary camels (Farah et al., 2007). They are mostly found in dry and semi-arid 

regions with annual rainfall averages of less than 350 mm. 99% of the camels in the 

Greater Horn of Africa, 97% of all camels in Africa, and 75% of all camels worldwide 

live in the four adjacent countries of Somalia, Sudan, Ethiopia, and Kenya combined 

(Field, 2000).  

Only one-humped (dromedary) camels are found in Kenya, although they are a crucial 

part of the livestock industry in the ASALs of Northern Kenya, where 66% of the 

population lives in poverty (ADF, 2003). Kenya's camel population was previously 

thought to be under one million due to the absence of frequent censuses (Alhadrami & 

Faye, 2022). However, the national camel population is projected to be 2.97 million 

based on the findings of the 2009 livestock census (KNBS, 2017). The dromedary camel 

is a versatile animal that is primarily raised for the production of milk and meat as well as 

transportation. It also serves as a financial buffer (asset) and insurance for pastoralists 

against drought-related losses, and it has a significant impact on social standing and 

wealth (Guliye et al., 2021). For instance, camels are typically seen as the most 

significant sign of wealth and a gauge of rank in Somali society. 
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Camels are significant sources of income for the ASALs in Kenya, contributing to both 

wealth generation and food security. The sale of milk, meat, skins, transportation 

services, horseback riding, and tourism on camels generates income for the household 

and is crucial to the pastoral subsistence economy. According to Guliye et al. (2021), 

camel milk is evaluated highly as a crucial household resource for food and income. 

Camel protection from illnesses and drought is important to Somali pastoralists (Farah et 

al., 2007). Pastoralists typically sell camels when they need money fast rather than when 

the price is best because they must fulfill their responsibilities in areas of finance, 

insurance, and status. Therefore, when faced with urgent financial requirements, 

livestock keepers sell their livestock. 

According to Kemboi et al. (2017), it is very possible that camels in Kenya are not 

producing milk to their genetic capacity. Simpkin (1995) listed the following as a few 

causes of Kenyan camels' low milk yields: In Kenya, camels are raised for subsistence 

rather than for sale, thus there has been minimal quality control. Camels are housed in 

remote places with little additional feed, and there is little to no disease treatment. The 

quantity of the animals was more significant to the producers than their quality. The data 

that are currently available should only be used as guides for milk yields in pastoral 

settings because they are highly speculative. Additionally, calves continue to suckle 

throughout lactation, thus the actual amounts of milk secreted is higher than the amounts 

recorded. Numerous publications have reported on milk production levels, primarily as 

estimations. 

The camel produces more milk and for a longer period of time than other livestock 

species under challenging environmental conditions, despite the fact that there are fewer 

long-term research reports encompassing the entire lactation period (Farah et al., 2007). 

A camel may generate 1,900 litres of milk annually for human use in dry areas with 

typical grazing conditions (Stiles, 1995). Between 1,500 and 2,500 litres were the 

estimated lactation production for East African camels by Walsh & Schwartz (1992). 

Good milkers can yield 20 to 30 litres per day, claims Wernery (2006). According to 

Bekele (2008) and Farah et al. (2007) the Somali breed camels produce an average of 5 
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to 8 litres of milk each day. During the height of their lactation, Somali camels may be 

able to produce more than 15 liters of milk per day under unusually favorable  

circumstances (Farah et al., 2007). Camels can produce up to 12 to 20 litres per day under 

more intense systems, according to Ramet (2001). Different camel milk yield estimates 

per day under conventional pastoral management systems have been recorded in Kenya.  

In contrast to Simpkin (1996), who estimated the yield to be between 3 and 7 litres per 

day, Simpkin (1996) offered a range of 2.4 to 4 litres per day. According to Kemboi 

(2017), with better feeding, the yield might increase to above 10 liters per day. Bekele 

(2008) calculated the mean daily yield for camels under pastoral management in semi-

arid eastern Ethiopia at 4.14 litres per day. In the neighboring Eastern Ethiopia, Baars 

(2000) found camels daily milk yield ranged between 3.6 and 6.5 litres per day.  

According to Aloo et al. (2017), the lactation curve appears to have two peaks. The first 

peak, which is extremely distinct and occurs in the first 6 to 10 weeks of lactation, 

coincides to the subsequent wet season, when fodder is once more abundant. However, 

Bekele (2008) showed that daily yields reach their peak between 10- and 20-weeks 

following parturition, after which they begin to decline and eventually reach very low 

yields at lactation's end. According to estimates, lactation lasts from 9 to 18 months 

(Bekele, 2008; Ramet, 2001).  

Another variable that affects milk levels is breastfeeding by calves among other things. 

Less milk is produced and the lactation period is shorter in camels whose calf dies 

(Bekele, 2008). In contrast to Schwartz et al.'s (1998) prediction of 12–16 weeks post–

conception, lactation often ends 4–8 weeks after conception. 

2.3 Camel Breeds and Camel Productivity   

Since camels were domesticated thousands of years ago, camel milk has supported 

Bedouin, nomad, and pastoral societies. When traveling great distances with their camels 

to graze in deserts and other arid areas, herders may occasionally be able to survive 

purely on milk. In dry areas of the world, camel dairy farming offers an alternative to 

cattle farming, which uses a lot of water and electricity to run air-conditioned buildings 
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and sprinkler systems. Camel farming has been connected to de-desertification by 

UNESCO because it makes use of a local species that is well adapted to dry climates and 

can feed on salty desert flora. 

The United Arab Emirates (UAE), Saudi Arabia and Mauritania all have supermarkets 

where camel milk is sold. Over 5,000 imported camels live in the United States. In the 

states of Michigan, Missouri, Oklahoma, Pennsylvania, Indiana, North Carolina, and 

Ohio, numerous farms with breeding camel collections and have adopted camel milking 

programs with prospects for expansion into Louisiana, Virginia, Georgia, Texas, Idaho, 

Tennessee, and Florida. The majority of camel farms in the US are modest operations 

with four to twenty animals that each produce at least five liters per day. According to 

legend, Pakistani and Afghani camels can generate up to 30 liters of milk per day, the 

greatest milk yields. The dromedary generates an average of 20 liters per day, compared 

to the 5 liters produced daily by the Bactrian camel.  

Camels are a viable alternative for food security in challenging situations since they can 

last 21 days without drinking water and still produce milk when fed low-quality forage. 

All camels in Kenya are one-humped Arabian camels or dromedaries. Human existence 

in dry climates would be considerably less feasible without camels. It is believed that 

Somali-speaking groups brought camels to East Africa more than 1000 years ago. These 

early pastoralists also kept cattle, sheep, and goats, but camels fared better in Northern 

Kenya's arid environment and eroding rangeland.  

The two-humped Bactrian camel is mostly utilized for labor in China (Dong et al., 2018). 

The average daily milk production per animal is 5 kilograms, although some animals can 

produce as much as 15-20 kg per day over the lactation period of 14 to 16 months. 

Typically, only 2 kg of milk are produced; the remainder is suckled by the calf. In 

Russia, the dromedary, the Bactrian, and a hybrid of these three types of camels were all 

tested for their ability to produce milk (Dokata, 2014).  

Compared to the Bactrian or the hybrids, the dromedary produced more milk. Camel 

milking is not only a necessary task in the Horn of Africa; it also plays a significant role 

in the regional culture and history. The only people who are permitted to milk the 
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animals are boys, unmarried women, and ritually pure males. The milk cannot be treated 

in any way. Either fresh milk or milk that has recently soured is drank. Herd boys in 

some tribes only consume camel milk.  

There are two wet seasons in parts of northern Kenya where nomads rely nearly solely on 

camel milk. Three lactations were covered by Field's lactation study (2018a, 2018b). The 

lactation period lasted 47–67 weeks. Four to eight weeks after conception, lactation 

ended. In the first week, daily milk output peaked at 21 kg before dropping to 4.8 kg in 

the sixteenth week of lactation. 

For the first 10 weeks (1.8-50.2 kg), the average daily milk yield was 13 kg, and it was 3 

kg for the last 10 weeks of lactation. 1 897 kg per animal on average were produced 

overall. The camels that didn't have calves produced the least amount of milk during 

lactation experiments. Despite being milked five to seven times daily, these animals also 

had substantially shorter lactation periods. According to Evans (2021), four daily 

milkings produced seven liters of milk as opposed to two daily milkings' six. Somali, 

Rendille/Gabbra, and Turkana are the three principal camel breeds in Kenya.  

A fourth type of camel, known as a Pakistani, was brought into Kenya's Laikipia ranches 

in the early 1990s from Pakistan. There are, however, relatively few Somali or Turkana-

crossed camels, which have now left Laikipia and relocated to the Samburu, East Pokot, 

Kajiado, Northern Tanzania, Mandera, and Marsabit areas. The Somali and Turkana 

breeds are raised in the Isiolo District. Isiolo's genetic resources for livestock have been 

heavily impacted by natural selection as a result of environmental variables. The stock is 

now better prepared to handle shortages of feed and water, challenges from illnesses, and 

adverse weather conditions. However, the ability to produce at a high level has remained 

limited. 

Total milk production is poor as a result of the native breeds' limited genetic potential for 

productive features. Because camels are milked irregularly in pastoralist settings, it is 

challenging to determine their daily milk production. The topic that causes the most 

debate when it comes to camels is milk yield. For instance, Herren (1992) noted that the 
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majority of the literature on camel milk production lacks clarity and frequently confuses 

two distinct issues: total (milked-out) yield and actual offtake for human consumption  

that still permits the calf to live and grow. In the current study, the phrase "milk yield" is 

used to refer to total milk yield, which is the milk completely extracted after it has been 

milked. 

2.4 Animal Care and Camel Productivity   

According to FAO (2019), camels feed an average 5-10 kg of dry matter per day. The 

feeding practices for most pastoralists are usually unstandardized, but follow seasonal 

patterns depending on the climatic season. Most of the camel keepers rely solely on 

naturally growing forage of trees and shrubs. However, this source is only reliable during 

the wet season. During droughts, the camel keepers have to embark on pilgrimages in 

search of feed for their animals. Yu et al. (2017) proposed investing in fodder to 

substitute forage during the dry seasons. They further recommended introducing plants 

into the grazing areas to ensure more productivity and profitability all year round.  

The production and trading of camels on a global scale can be significantly impacted by 

the standard of animal care. Well-cared-for camels are typically healthier, more 

productive, and more valuable, which can enhance the effectiveness and profitability of 

the sector. The health and productivity of camels can be enhanced via the use of good 

animal care techniques, such as providing sufficient feed and water, suitable housing, and 

prompt veterinarian care. Improvements in fertility and survival rates, as well as 

enhanced milk and meat output, may result from this. The welfare of camels can also be 

improved through the provision of proper animal care, which is a crucial ethical and 

moral factor. Being well cared-for can help to guarantee that camels are treated humanely 

because they are typically less stressed, less prone to illness, and more productive. Poor 

animal care procedures, however, have unfavorable outcomes, including diminished 

productivity and health, increased disease transmission, and diminished consumer 

confidence in camel derived goods. The effectiveness and profitability of the sector, as 

well as its standing and long-term viability, may suffer as a result (Bediye et al., 2018).  
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The health, productivity, and general well-being of camels is greatly impacted by proper 

care and management, which also has an impact on the industry's profitability and  

sustainability. Good animal care procedures lessen the need for veterinary intervention 

and the possibility of losses brought on by morbidity and mortality by assisting in the 

prevention of diseases and injuries. The general health and productivity of the camels is 

improved by providing them with the proper shelter, nourishment, and hygiene. Camels 

give better yields when their feeding is done simultaneously with supplements hence 

improved productivity of both milk and meat per unit.  

Animal salts have been recommended by scholars as an essential complement to the 

animal feeds (Musaad, 2013). They have been widely used in other livestock such as 

cattle and goats. Animal salts contain plenty of minerals which, according to Babiker 

(2014), help maintain the mineral balance of animals at the right level. Salt makes up a 

significant portion of fluid in the blood, which also contains other vital trace minerals like 

calcium, magnesium, selenium, and phosphorus and roughly 0.17% each of sodium and 

chlorine. While salt aids in digestion, assimilation, and prevention of dehydration, all of 

these minerals are generally necessary for animal growth, productivity, and reproduction. 

Camels have their distinct nutritional needs that might not be completely similar to those 

of cattle and goats (Salim et al., 2011). Therefore, using animal salts that match the key 

mineral requirements for camels is paramount for high productivity. While Kuria et al. 

(2017) noted that most camel keepers used mineral salts meant for cattle and goats on 

camels –which lacked the key elements for camels, they recommend mixing of these 

different types of salts to bridge the gap.  

Although camels are resilient to water shortages and can go for long without it, water is 

still an essential part of camel diet. Kagunyu and Wanjohi (2014) observed that most of 

the camel keepers follow their traditional practices of watering the camels at two-week 

intervals. However, optimum camel watering is not crisp, but dynamic with respect to a 

number of factors. According to Bekele (2008), camels would have varying water 

requirements depending on the nature of feed they eat. When feeding on dry fodder and 

from dry thickets, camels would need up to thirty liters of water per day. Alternately, 
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when feeding on green matter, they would need less water – an average of five liters a 

day (Dowelmadina et al., 2015). This knowledge on adequate and timely feeding  

requirements is a science that, if imparted to camel keepers, would go a long way in 

enhancing camel productivity.  

The camels’ physiology increases milk generating hormone in order to meet the calf’s 

feeding requirements. Camel calves are recommended to be allowed to suck long enough, 

for optimal growth, maturation and better health. Furthermore, giving camels enough 

room, access to clean water, and cover from the sun can assist to lower stress levels and 

improve their wellbeing. Increased milk output, greater growth rates, and improved 

reproductive efficiency can all result in better earnings for farmers and dealers. The 

ethical treatment of camels is influenced by animal welfare, which also affects customer 

perceptions of camel-derived goods such dairy, meat, and leather. Consumers are 

becoming more and more concerned with the welfare of farm animals, and they are more 

willing to buy goods from farmers and traders that take good care of their livestock. Milk 

is important to the calves in their first years of life, not only to meet their nutritional 

needs, but also to boost their immunity against diseases (Akweya et al., 2012). A well-

informed practice of calving intervals is important in helping farmers leverage on their 

resources and maximize profit. Timely calving enhances growth of the camel herd, while 

upholding the health of child-bearing camels. Well informed practices on milking are also 

an important factor in camel productivity. According to Faraz et al. (2019), allowing a 

calf to first suckle its mother, stimulates hormones that increase milk flow to the teats. 

However, the farmer should be sure to perfect his milking speed, because a camel allows 

milk let-down for only two minutes. In fact, for efficiency, two people are recommended 

to do it simultaneously, to ensure all potential milk is drawn out (Elhadi et al., 2015).   

Camel health management is a very crucial aspect that directly determines the 

productivity of camels, the quality of their products and hence their trade-worthiness. 

According to Lamuka et al. (2017), 23% of pastoralists had at least one member of their 

family or someone from the study region experiencing a camel-related health issue. These 

illnesses varied from brucellosis (TB), septic sore throats, and kidney failure to bloody 

diarrhoea. Humans who eat their flesh and milk are easily exposed to the diseases that  



23  

  

camels carry. These items cannot be sold internationally since they would fail laboratory 

tests, which would hinder the growth of the trade in camel products.   

From their study in Isiolo County, Lamuka et al. (2017) observed the common animal 

pests and diseases facing farmers in the region were camel calf diarrhea, ticks and 

mastitis. Mastitis is a disease of the udder which could result from physical trauma, 

blocked milk ducts or bacterial /mycotic pathogens entering the udder through its milk 

ducts (Zulu et al., 2020; Wanjohi et al., 2013). The resulting infection could be 

problematic to also a suckling calf, risking chances for diarrhea. These, among other less 

common but serious diseases, pose higher mortality rates among the herd and reduce 

camel productivity. Once they occur in one of the camels, chances for transmission are 

very high, since most farmers in the Northern Kenya water their livestock at common 

water-points which have stagnant water (Redding et al., 2013).  

Veterinary care in these regions is usually self-administered, where farmers prescribe 

medicines on their own. Woodford et al. (2017) recorded 45.8% of self-medication 

among farmers of Northern Kenya, 16.7% by Community-Based Animal Health 

Workers, 15.3% by Traditional Animal Health Service Providers, while 22.2% was done 

by certified private and public veterinary staff. Only 18.5% of pastoralists knew the 

proper veterinary medication to use, despite the high rate of self-medication. The 

majority of farmers in Northern Kenya self-prescribe animal medications from local agro-

veterinary stores. Furthermore, these shops are staffed by personnel who know very little, 

or nothing, about clinical veterinary services (Redding et al., 2013).     

Camels, like any other livestock, need to be vaccinated, alongside other veterinary care. 

They need to be periodically dewormed, have annual vaccinations for the clostridial 

diseases and tetanus (Mutambara et al., 2013). This is crucial for controlling diseases that 

would weaken the animal into low productivity, and reducing losses from high camel 

mortality rates. Keeping records of treatment for each camel is also an essential part of 

camel health management. It fosters specialized care, whereby the camel’s needs are  
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addressed individually to enhance efficiency of the care, and also enhance consistency in 

care provision (Costagli et al., 2017).  

2.5 Road Conditions other infrastructural requirements for Camel Productivity   

On a worldwide scale, road is crucial to the production and commerce of camels. By 

easing the transportation, storage, and processing of camels and their products, it may 

have an impact on the effectiveness and profitability of the sector. For instance, having 

access to roads, airports, and ports can make it simpler for farmers and traders to move 

camels and their goods to market, increasing their access to a wider clientele and boosting 

their profitability. Additionally, having access to appropriate storage options, such 

refrigerated warehouses, can help preserve the quality of perishable goods like dairy and 

meat while lowering the likelihood of spoilage and waste. Camel keeping is mostly done 

in remote areas of Kenya’s Arid and Semi-arid regions. These regions are usually 

undeveloped, having no permanent or semi-permanent roads. This makes accessibility to 

these areas a big challenge, which affects all other sectors of camel farming (Noor et al., 

2013). While most of the veterinary doctors are usually centrally located, obtaining their 

services in various places of the region becomes a challenge due to poor transport 

infrastructure (Chema & Gathuma, 2017). This hampers advancement in implementing 

efficient camel health management system.   

Milk marketing is to the milk groups or clubs, milk collectors (traders), and the producers 

themselves as the three different milk outlets in the North Eastern region (Berhe et al., 

2017). In Somalia, milk is sold by the side of the road or is personally delivered to 

customers and hotel owners close to the town. Kenya's camel population has the potential 

to produce between 340 and 350 million liters of milk yearly and 10,000 tonnes of meat, 

according to estimates by Alhadrami and Faye (2022) and Akweya et al. (2012). Sales of 

camel milk are significantly increased by its health-promoting qualities, which are also 

the impetus behind increased camel dairying in some areas, such the Middle East 

(Alhadrami & Faye, 2022). Kenya has seen a dramatic increase in the commercial use of 

camel milk in recent years (Matofari et al., 2016). 
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A strong infrastructure can help the industry expand by encouraging investment and 

expansion. For instance, the building of processing plants, such as those for dairy 

products, might open up new possibilities for farmers and dealers to enhance the value of 

their goods and boost their profitability. Infrastructure can also help the sector deal with 

some of its problems, like disease outbreaks and changing climatic circumstances. For 

instance, having veterinary clinics and quarantine facilities on hand can help to prevent 

the spread of diseases, while drilling water wells and building pipelines can help to lessen 

the effects of droughts. Camel products are the main economic springs for residents in 

these regions, but poor infrastructure prevents them from leveraging on these resources. 

A greater proportion of the camel’s products (milk and meat) are highly perishable, 

which necessitates that the lead time, between production and sale, be minimized as much 

as possible (Berhe et al., 2017). However, the rugged roads and the impassable ways –

during rainy seasons, lengthen the lead time to hours and days. 

A statement presented by the House Departmental Committee on Transport, Public 

Works and Housing in the year 2014, showed that Mandera and Wajir Counties had no 

single inch of tarmac roads by then. This, despite the country having 13,655.5 km of 

tarmacked roads throughout Kenya. Nairobi and the central region of Kenya took the 

lion’s share of the tarmacked network –taking about 53%. The North-eastern region of 

Kenya had been marginalized since independence, receiving very minimal funding from 

the national government and almost no development projects allocated to it with an aim 

of growing the camel business. According to Chema and Gathuma (2017), the adoption 

of devolved County governments provides great opportunities of improvement for the 

infrastructural and economic states of this region.  

Camel products are perishable and very vulnerable to spoilage, especially under the high 

temperatures of the Northern region of Kenya. Fresh unprocessed Camel milk is prone to 

fermentation from 4 to 24 hours after milking (Kyule & Nguli, 2020) depending on its 

handling and underlying temperature. It is recommended that it be stored at conditions 

below 4 degrees Celsius immediately after milking, in order to increase its shelf-life 

which could then go up to 4 days without going bad. On the other hand, fresh 

unprocessed camel meat can stay fresh for up to 10 days when deep frozen below – 4 

degrees Celsius (Abrhaley & Leta, 2018).   
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However, maintaining the quality (freshness and long shelf-life) of camel products is yet 

a great challenge for camel farmers in this region. Collection and buying centers for their 

produce are often very far from their homes and their transport infrastructure very poor to 

facilitate timely delivery (Noor et al., 2013). Most of them do the deliveries on foot or by 

animal carriages or the recently common motorcycles. All these modes have no cooling 

facilities to keep the produce fresh as it traverses on rugged roads and a scorching sun.  

2.6 Extension Services and Camel Productivity   

One of the main obstacles to camel development in Mandera County is lack camel health 

care and better feeding management, which results in subpar performance throughout the 

production chain. The interaction between the technical and nontechnical limitations 

themselves is the cause of many of the issues. Because the camel health care system 

mainly relies on veterinary measures and services, for example, improperly fed calves 

have low illness resistance and reproduction issues. A number of the diseases that have 

an impact on supply are also a result of non-technical constraints, such as a lack of funds 

to buy drugs or vaccines, which contributes to high mortality and morbidity (e.g., internal 

parasites) (Muloi et al., 2018). 

Contact between cattle from different locations brought to Iran, Saudi Arabia, and 

Pakistan through the use of shared pastures and watering areas as well as marketing 

locations plays a key role in the transmission of economically common infectious and 

parasitic illnesses. Such movements of cattle may result in direct or indirect spread of a 

number of economically significant camel diseases. The government-monopolized 

services are to blame for the poor performance of veterinary services in the lowlands. 

Government veterinary staffs are scarce and unable to appropriately serve livestock 

keepers' veterinary needs over such a large geographic area. Additionally, government 

employees require suitable transportable facilities, which the government is now unable 

to supply (Tafesse, 2001). 

Agriculture extension service is a two-way communication and training process that 

incorporates adult learning approaches, according to the National Agriculture Extension 

Policy (NAEP) of the Ministry of Agriculture and Rural Development, which was 
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enacted in December 2001. In order to raise and improve farmers' incomes and 

productivity over the long term, it aims to develop knowledge, change attitudes and 

behaviors, promote the adoption of new technology, and improve skills for both farmers 

and extension workers. 

Kenyan youth can also use adult learning techniques. The aforementioned broad 

definition applies to services provided by both the public and private sectors and include 

initiatives linked to education, the transfer of technology, the modification of attitudes, 

the growth of human resources, and the gathering and dissemination of information. For 

farmers, researchers, and extension workers who support agricultural extension, it has 

enormous ramifications. Extension will have a larger impact if environmental and non-

extension factors that may limit the use of extension messengers in the case of the farmer 

are taken into account.  

In addition to financial assistance, extension personnel and researchers require education 

and other opportunities to enhance their interactions with farmers and to foster the crucial 

degree of trust required for a productive flow of information. The idea encompasses both 

on- and off-farm activities by farmers and other related agriculture business actors. 

The objectives of extension policy are to increase the efficiency and effectiveness of 

extension services offered by the public and private sectors, to encourage the expansion 

of service delivery pluralism, to create a regulatory framework to guide services, and to 

provide strategies for establishing operational standards, quality standards, and norms. 

The primary stakeholder groups in agricultural extension services include farmers, 

farmer's organizations, extension agents, extension service providers, input suppliers, 

agroprocessors, researchers, research organizations, CBOs, NGOs, local government, 

relevant central government departments, training institutions, and development partners. 
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2.7 Theoretical Framework  

The following theories anchored the study which includes basic need, lively hood 

,diversification and resilience  and fund product  theorie 

2.7.1 Basic Needs Theory  

The development economist Mahbubul Haq first proposed the Basic Needs Theory in the 

1970s. In order to promote human well-being and eradicate poverty, Haq contended that 

development policies and programs should be centered on providing fundamental human 

requirements such food, clothes, housing, and healthcare. The basic needs theory is a 

conceptual framework that emphasizes the significance of meeting specific basic human 

needs in order to satisfy human needs. According to the fundamental human needs 

hypothesis, the physiological needs such as food, water, health and shelter is the most 

basic of all human needs, and other like safety, love, and esteem, can only be taken care 

of after these physiological needs have been satisfied.  

This theory can be applied to the production of camels to comprehend why people work 

in the sector and the difficulties they encounter. It might imply, for instance, that persons 

engaged in camel farming and trading depend on the ability to raise and trade camels in 

order to meet their fundamental needs for food and revenue. They might experience 

difficulties like poverty, starvation, and a lack of access to healthcare if they are unable to 

meet this basic need. The philosophy emphasizes the significance of attending to the 

fundamental requirements of the camels themselves. Camels must have access to food, 

water, and a secure habitat to survive and produce. Camels may become ill or suffer from 

malnutrition if these needs are not addressed, which may impair their capacity to give 

milk, generate wool, or function as a mode of transportation. To sum up, basic needs 

theory offers a helpful framework for comprehending the motivations and difficulties 

people working in the production of camels encounter as well as for addressing the 

fundamental needs of the camels themselves. It may be possible to develop a more nable 
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and just industry that benefits all parties involved by seeing to it that the basic needs of 

both humans and camels are addressed. 

2.7.2. Livelihood Diversification Theory   

The work of development economists and anthropologists in the 1980s and 1990s, who 

were eager to learn how rural populations in developing nations were able to deal with 

risks and shocks like natural disasters, economic downturns, and market fluctuations, is 

largely responsible for the development of the livelihood diversification theory. The 

anthropologist Hart (1973) proposed the idea of "the informal economy" and its function 

in sustaining livelihoods in the developing world, which was one of the first and most 

significant contributions to the development of livelihood diversification theory. 

According to the paradigm known as "livelihood diversification theory," people and 

communities should diversify their sources of income and resources to make themselves 

less vulnerable to risks and shocks like natural catastrophes, economic downturns, and 

market volatility. This theory can be used to understand how people participating in the 

sector may be using camel production as one of numerous strategies of producing income 

and protecting their livelihoods in the context of camel productivity. For instance, a 

pastoralist who produces camels for transportation, tourism, and the production of milk 

and meat may be better able to withstand hazards related to the camel trade, such as 

market swings or disease outbreaks, than a pastoralist who relies only on camels for food 

only.  

The theory might also imply that people engaged in the camel trade would benefit from 

diversifying their markets and products in order to lessen their reliance on a single item or 

market and lower the dangers brought on by changes in demand. A camel merchant, for 

instance, who sells camels for transportation and tourist in foreign markets as well as for 

meat and hides in local markets, may be more resistant to changes in the demand for 

camels in any given market. The production and commerce of camels can be agreed in 

the background of a larger economic and social system using the notion of livelihood 

diversification. For instance, it can imply that raising and selling camels can help a 

region's economy diversify, create job opportunities, and assist the preservation of 

traditional pastoralist customs.  
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In conclusion, the livelihood diversification theory offers a helpful framework for 

comprehending how people involved in the production of camels may use the animals to 

diversify their sources of income and resources, and how this may help them become 

more resilient to unforeseen risks and shocks. It might be possible to develop a more 

resilient and sustainable economy that benefits both people and communities by 

encouraging livelihood diversification through camel production and commerce (Hart, 

1973).  

2.7.3. Resilience and Food Production Theory   

The agro-ecologist Walker et al. (2004) created the notion of "ecosystem resilience" and 

its application to the study of food production systems, making it one of the first and 

most significant contributions to the development of resilience and food production 

theory. Understanding the role of trade can be done by applying the notions of resilience 

and food production theory. The term "resilience" describes a system's capacity to absorb 

shocks, such as natural disasters, economic downturns, and disease outbreaks, and to 

rebound. Examples of such systems include ecosystems and economies.  

The ability of people and communities involved in the sector to endure and recover from 

risks and challenges, such as market fluctuations, disease outbreaks, and changes in 

demand for camels, may be referred to as resilience in the context of camel production 

and trading.  

On the other side, food production theory is a framework that looks at the elements that 

influence food production, such as the accessibility of resources, technology, and 

markets. Food production theory can be utilized in the context of camel production and 

commerce to comprehend the elements that affect the production of camels for food, such 

as access to pasture and water, the availability of veterinary services, and the demand for 

camel products in regional and global markets. It is possible to comprehend how the 

industry might support the resilience and food security of individuals and communities 

participating in the sector by applying these two theories to the context of camel 

production and trading. For instance, the sector may support the economic resilience of 

pastoralist communities and the food security of people in areas where camels are a 
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significant food source by promoting the sustainable production of camels for food and 

other products. In conclusion, the ideas of resilience and food production theory can be 

used to comprehend how camel production and trade give to the resilience and food 

security of people who work in the industry and to pinpoint the issues that need to be 

resolved in order to build a more resilient and sustainable sector (Walker et al., 2004). 

This theory underpins all the dependent variables in espousing the camel as the most 

resilient animal in arid and semi arid areas (Mandera County) which can withstand harsh 

climatic conditions and rough terrain where there is no transport and yet provide both 

milk, meat and hides for pastoralists despite limited breed diversity, limited animal care 

in terms of feed and veterinary services and poor road network for efficient transport. The 

resilience of communities despite limited government support is also espoused by this 

theory.  
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2.8 Conceptual Framework. 

The conceptual framework is based on the relationship between the independent variables 

and the dependent variables 

Figure 2. 1 

Conceptual Framework 

Independent Variable Dependent variable 
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The dependent variable in this study is camel productivity, while the independent factors 

include effects of camel breeds, animal care, road and infrastructure and extension 

services on the dependent variable. The factors are connected to one another. Breeds of 

camels are crucial for camel milk production and generating revenue for camel herders. 

Compared to the Turkana and Gabra breeds of camels, Somali and Pakistani breeds 

produce more milk. Camel milk output, availability, and milk sales are all influenced by 

the breeds that camel milk producers keep. Improved animal care increases camel 

productivity, which is a key factor in the seasonal changes of pastures due to climatic 

variabilities. When there is a drought, camel milk sales fall, which also affects camel 

farmers income. Another significant factor in the productivity of camels in terms of milk 

and meat is infrastructure especially state of the roads and refrigerated services which 

determines whether products reach the market in time. The shelf life, life, sales, and 

income from camel milk are all decreased when there is a lack of or poor road network 

and storage facilities like refrigerators. The availability of Extension Services enhances 

camel pastoralists' knowledge and abilities about camel health and production, helping 

the keepers with disease treatment and prevention, other management strategies, clean 

milk production, and milk sales. The production of camel milk, hygiene, milk sales, and 

income will all suffer from the lack of these services. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Introduction 

The study's research design, target population, sampling methodologies, sample size, data 

gathering tools, reliability and validity of the tools, data collection methodology, data 

analysis, and research ethics are all described in this section. 

3.2 Research Design 

A basic concept of how to approach responding to the research question and successfully 

resolving the research topic is provided by the general approach or plan that a researcher 

chooses to integrate the numerous study components in an organized and straightforward 

way (Green, 2019). This study employed a descriptive research design in order to 

examine factors that influenced camel producitivity of milk, meat, hides and other  

products under in Mandera county. A descriptive study is used to learn more about the 

phenomenon's current state and to characterize "what exists" in terms of factors or 

situations. According to Sovacool et al. (2018), descriptive research design seeks to give 

an illustration of organizations, people’s activities, events and settings in a causal 

approach. This is an expansion of descriptive research design integrating onto the aspects 

of what, when, where, which and how but also to the question of why in an expedition.   

 

3.3 Target population 

When a set of elements have similar qualities and are studied, they are referred to as the 

"target population" (Wang et al., 2018). The target population, according to Farag (2019), 

is the entire group of study subjects, or individuals who share one or more characteristics 

with other study subjects. The target population for this study was camel dealers 

(keepers/farmers and traders) in Mandera County. The population of the study was all the 

43,691camel keeping households in Mandera County (Camel Keepers in Mandera 

County report, 2023). Further, government officers dealing with camel keepers 
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particularly in terms of breeds (livestock production) and animal health (veterinary care) 

were also included in the study to corroborate findings from camel dealers. The  

population of government officers was however small (6 in number) two from each of the 

three sub-counties purposively selected from Mandera South, Mandera West and Banissa 

consisting of the Livestock Production Officer or their assistant and the Veterinary officer 

of their assistant. 

3.4 Sample Size and Sampling Procedures 

According to Etikan and Babtope (2019), sampling techniques involve the process of 

selecting a set of elements, people or items and sorting them as per their characteristics in 

a study. There are six sub-counties in Mandera County namely; Mandera North, Mandera 

East, Mandera West, Mandera South, Banissa and Lafey. Purposive sampling was used to 

select three of the sub counties to collect data from- ie. Mandera West, Mandera South 

and Banissa. This was due to insecurity in the other sub-counties as well as difficulties in 

access to camel keepers at the time of study. Random sampling was used to choose target 

respondents from each of the selected camel households in which a mature and 

knowledgeable member of the household was taken as a respondent. Each farmer or 

member had an equal chance of being chosen to take part in the study. Two government 

officers representing animal production and veterinary care from the three selected sub 

counties respectively, were taken as respondents on the government side.  There were 

43,691 camel rearing households in Mandera County (KNBS, 2022).  Sampling was done 

using Yamane (1967) formula. The sample size for the study was determined thus; 

𝑛 =
𝑁

1 + 𝑁(𝑒)2
 

Where,  

𝑛 = Selected Sample Size  

𝑁 = Total Population 

𝑒 = Error Value (0.05) 
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The sample size thus was; 

Mandera: 

n  =  43691 households.   

  1+43691 (0.05)2 

= households/respondents = 396 respondents. 

 

3.5 Data Collection Instruments 

A tool used by a researcher to collect data from respondents is a data collecting 

instrument (Moola  & Cilliers, 2020). For this study, structured questionnaires were used 

to collect data from target respondents who were mainly camel dealers (farmers, traders 

and those engaged in camel business). The questionnaires contained closed-ended 

statements mostly on a 5-point Likert scale. For farmers or other stakeholders who were 

illiterate and could not fill in the questionnaires and whose input into the study was 

deemed critical, the researcher would arrange for focused group discussions among 

common interest groups like camel cooperatives in the selected sub counties of Mandera 

and assist them to respond to the statements on the questionnaire or participate in an open 

discussion.  Although the sample size was 396 for the entire county, three sub-counties 

could not be accessed due to insecurity and communication challenges. Due to this, a 

decision was made to increase the number of respondents from each of the selected three 

counties from 79 (396 divided by 6) to 100 per sub county. Therefore, a total of 300 

questionnaires were distributed to randomly selected respondents in the three selected sub 

counties. Six questionnaires were distributed to the government officers.   

3.6 Validity and Reliability of Data collection instruments 

These tests ensured that the research instruments were sound and reliable.  

3.6.1 Validity 

Validity is normally determined through pre-testing the research instruments. Pilot testing 

was described by Vlasceanu et al. (2018) as a practice run for the primary test. It is 

impossible to emphasize the importance of a pilot test because it helps identify any vague 
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or unclear concerns. Pilot studies pretest the research tools, such as the questionnaire. 

According to Geisen and Murphy (2020), it makes it easier to spot questions that 

respondents do not understand or interpret incorrectly, locations where they get stuck in                                                                                                                                                                                                                                                 

the questionnaire, and questions that don't yield accurate or useful information at all. An 

ideal sample size for high-precision pilot trials is between 1 and 10% (Tseng & Sim, 

2021).  

The pilot study's sampled participants were not included in the main investigation 

(Storme et al., 2020). Because a measurement error could be made if questions were 

misinterpreted, the participants were asked to evaluate the questionnaire item by item. 

The questionnaire was pre-tested in all regards, including question content, language, 

sequencing, format, layout, question difficulty, and instructions, before being given to the 

study participants. Any necessary changes were made based on the input received. Target 

respondents for piloting were from neighbouring county of Garissa which had  

comparable conditions of whether and socio-economic lifestyles of the population to that 

of Mandera county.    

According to Story and Tait (2019), the degree to which an instrument actually measures 

"what it is intended to measure" or "what it potentiates to measure" (s) is a common way 

to describe the relevance of a tool for tackling a study's purpose(s) and research topic. 

Instrument validity, as defined by Knekta et al. (2019) is the ability to appropriately 

assess the variables that a research instrument was created to capture. The researcher 

tested for content and face validity. 

3.6.2 Reliability 

By improving openness and lowering the likelihood of bias, reliability provides neutrality 

and dependability (Mackieson, 2019). Reliability is the constancy of results that the same 

individual would obtain if they retook the exam (Clark & Watson, 2019). The extent to 

which the items of the same tool correlate with each other, either in both parts of the test 

or among itself, if the instrument contains a single subject or substance, is known as 

internal coherence (Hayes and Coutts, 2020). Reliability is thus estimated rather than 
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verified.  In this study, the researcher  depended on Cranbach alpha coefficient to assess 

the reliabilty of the study instruments. Cranbach alpha coeficient ranges from 0 to 1. A  

 

coefficient of 0.7 and above is considered to represent high validity while coefficients 

below 0.5 are very low to be considered. The Cranbach alpha coefficient was generated 

from data analysis during pretesting.  

3.7 Data Collection Procedure 

The researcher, sometime with the aid of research assistants and through area chiefs or 

opinion leaders in villages, delivered the 300 questionnaires to target respondents through 

drop and pick method. Government officers were interviewed through interview 

schedules/guides (Appendix III). The researcher further organized common interest 

groups through their leadership and conducted focused group discussions in which 

illiterate members were assisted to fill the questionnaires and general maters of concern 

in the camel industry discussed (Appendix IV). The researcher guided and collected all 

relevant information with aid of his research assistants. The data collected from all these 

sources and through the above methods was reviewed for completeness and consistency 

in order to carry out statistical analysis.  

3.8 Data Analysis 

Data analysis is the process of deliberately identifying patterns and generating concepts 

that the data has indicated, then attempting to support those themes and concepts with 

evidence (Wise & Jung, 2019). Data was collated and tabulated in excel spreadsheets and 

analyzed through SPSS version 26. Both descriptive and inferential statistics were used in 

the interpretation of the data. While inferential statistics were applied to the quantitative 

data to make deductions about the findings for generalizability, descriptive statistics 

(mean, standard deviation, and percentages) described the characteristics of the sample. 

Frequency tables were used to present the findings. Information was gotten from 

government officers who dealt with camel producers/dealers particularly the livestock 

production and veterinary officers in each of the sub-counties through interview 

schedules which were later analyzed qualitatively to corroborate the quantitative findings 
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in explaining phenomenon leading to the espoused findings. Qualitative analysis was 

done through in-depth understanding and contextualizing of the verbal responses from 

the participants perspectives.   

3.9 Multivariate regression analysis 

To establish relationships between dependent and the independent variables, singly and 

collectively, both univariate and multivariate regression analysis were carried out. 

Multivariate regression was carried out according to the formula below; 

Y= ß0 + ß1X1+ ß2X2 + ß3X3+ ß4X4+ Ɛ 

Where 

Y-Camel productivity  

ß0 –y-intercept or the constant; ß1– ß5 –regression coefficients 

X1 – Effects of camel breed 

X2–Effects of animal care 

X3- Effects of infrastructure 

X4- Effects of Government support 

Ɛ-error term 

3.9.1 Diagnostic Tests (Assumptions for Regression Analysis) 

Before carrying out multivariate analysis, diagnostic tests were carried out to ensure 

assumptions that render data to regression analysis were met. Tests for normality, 

absence of multicollinearity, and autocorrelation were carried out. This is critical because 

scientific insights yielded by a regression model that has violated these assumptions may 

be at best, inefficient or at worst, seriously biased or misleading (Oteki, 2019). 

Normality Test sought to assess whether the scores for the Independent Variable and 

Dependent Variable were normally distributed through use of Shapiro-Wilk test. The 

results showed that for both variables all the p-values had a level of significance greater 

than 0.05. This indicated that the scores for all the variables were significantly normally 

distributed for all the constructs (Ghasemi et al., 2019). 
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Test of Homoscedasticity refers to the assumption that the dependent variable exhibits 

similar amounts of variance across the range of values for an independent variable 

(Tharu, 2019). According to Mugenda and Mugenda (2003), multicollinearity exists in 

multiple regression models in which some of the predictor variables are significantly 

correlated among themselves. It is a data problem which may cause serious difficulty 

with the reliability of the estimates of the model parameters (Alin, 2017), whereby the 

regression model fits the data well, but none of the explanatory variables has a significant 

influence in forecasting the dependent variable (O’Brien, 2017). The study adopted the 

use of Variance Inflation Factor (VIF) to detect any problem of collinearity. According to 

O’Brien (2017), its recommended that independent variables with VIF higher than 5 or a 

tolerance value less than 0.2 should be removed from the multiple linear regression 

model this indicates presence of multicollinearity. 

Autocorrelation is where error terms in time series transfer from one period to another. 

Thus, the error for one time period α is correlated with error for subsequent time period 

β. It refers to deficiency of independence between the residual terms of observations 

(Field, 2000). For data to have high predictive power, the residual terms between any two 

observations in different time periods should not be autocorrelated (Maddala, 2001). 

3.10 Ethical Issues 

Making sure a researcher adheres to the code of conduct established by the relevant 

authorities can be characterized as an ethical consideration in research (Shiraani et al., 

2022). Anonymity and confidentiality of the information provided, analysis and 

reporting, injury or danger to participants, and any other required professional code of 

ethics are a few examples of ethical dilemmas that may occur. In order to ensure that the 

research was carried out ethically and in line with the expectations of all authorities, the 

researcher first received an introduction letter from the Kenya Methodist University. 

The researcher had a moral responsibility to handle the private data with the highest 

respect. The researcher explained to the participants that the instruments were being used 

solely for study. The researcher reassured the respondents who were hesitant to share 

certain details that the material would be treated with strict secrecy. 
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

4.1 Introduction  

The empirical findings and outcomes of analysis indicated in chapter three are presented 

in this chapter. Response rate, reliability analysis, demographic information, descriptive 

statistics, diagnostic tests results, regression analysis, correlation analysis, and finally the 

findings of the hypothesis testing are presented.   

4.2. Response Rate  

Out of 300 questionnaires distributed in each of the three sub counties of Mandera West, 

Banissa and Mandera South, 223 were returned duly filled in which translated to a 

response rate of 74.33%. The response rate was considered excellent given the 

recommendations by Mugenda and Mugenda (2003) that a response rate of 50% is 

adequate for analysis and reporting while a rate of 60% is generally good and one of 

above 70% is excellent. This is also the same position taken by Babbie (1990) who adds 

that a response rate of above 70% is deemed to be very good.  Based on these assertions, 

this implies that the response rate for this study was very good and most appropriate. The 

results are presented in Table 4.1. 
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Table 4. 1 

 Response Rate 

S/No 
Respondents 

Category 

Sample 

target 
Returned 

Percentage 

(%) 

1 
Mandera 

West 
100 78 34.9 

2 Banissa 100 63 28.3 

3 
Mandera 

South 
100 82 36.8 

TOTAL 300 223 100 

 

4.3 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 

Variables 

 

Number 

of items 

Cronbach’s 

alpha 

Camel Breed [CB] 9 0.778 

Animal care[AC] 8 0.916 

Infrastructure [INFRA] 7 0.723 

Government support [GOVT] 11 0.887 

 

According to Table 4.2, all constructs of the independent variables had a cranbach 

coefficient above 0.7 which was considered of very high reliability. This demonstrates 

that the items had high level of internal consistency. 
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4.4.1 Respondents’ Gender  

In order to determine the gender of the respondents, the findings were as presented in 

Table 4.3, which showed that 174 (78.2%) of the respondents were male and 49 (21.8%) 

were female. The findings indicate that the majority of participants in camel production 

were men.   

 

Table 4. 3 

Respondents’ Gender 

County Frequency Percent 

 Sampled sub 

counties 

Male 174 78.2 

Female 49 21.8 

 Total 223 100 

 

4.4.2 Respondent Duration in Camel Business  

The study sought to establish the respondents’ duration in camel business. The results in 

Table 4.4 show that 41(18.3%) indicated less than five years in camel business while 

34(15.3%) indicated 5-10 years, 111(49.7%) were in camel business for 10-20 years and 

37(16.7%) were in it for more than 30 years.  
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Table 4. 4 

Duration in Camel Business 

County Frequency Percent 

Mandera < 5 years 41 18.3 

5-10 years 34 15.3 

10-20 years 111 49.7 

> 30 years 37 16.7 

 Total 223 100.0 

 

4.5 Effects of Camel Breed Preferences on Camel Productivity  

The purpose of this objective was to determine how camel breed preferences affected 

camel productivity in Mandera county.  The data from the five-point Likert scale was 

condensed to three categories by merging those who “strongly disagreed” with those who 

“disagreed” scale 1 & 2 to mean all “disagreed” and likewise those who “strongly 

agreed” and those who “agreed” scales 4 & 5 to mean all “agreed” to the statements for 

ease of interpretation. Those who were undecided remained in the “neutral” category. 

Therefore, the five-point scale was reduced to three categories and their descriptive 

statistics in terms of actual number of respondents, percentages, means and standard 

deviations were as presented in Table 4.5. However, the full results of descriptive 

statistics were as presented in Appendix V. 
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Table 4. 5  

Effect of Camel Breed on Camel Productivity in Mandera County 

Statements Disagree Neutral Agree Mean STD. 

DEV 

I prefer the breed for its high 

productivity of  

78(35.1%

) 

52(23.4) 93(41.5%) 3.1 0.87 

The breed of camel is adapted to 

the environment 

30(13.4%

) 

21(9.3%) 172(77.3

%) 

4.1 1.02 

I keep mixed breeds of camels 31(13.9%

) 

23(10.3%

) 

169(75.8

%) 

4.1 1.17 

Camel breeding is mainly through 

bulls  

25(11.3%

) 

22(10.0%

) 

176(78.7

%) 

4.1 0.81 

other breeds of camels tried have 

failed 

12(5.5%) 36(16.1%

) 

174(78.4

%) 

4.1 1.21 

Other breeds of camels not 

accessible 

33(14.6%

) 

40(18.1%

) 

150(67.3

%) 

3.9 1.91 

A I is not advisable 29(13.2%

) 

57(25.4%

) 

137(61.4

%) 

3.6 1.14 

Farmers can access the better 

breeds through cooperatives 

37(16.7%

) 

33(14.7%

) 

153(68.6

%) 

3.8 1.14 

There is a shortage of male camels  22(9.9%) 42(18.7%

) 

159(71.4

%) 

 3.9 0.11  

Meand and Standard Deviation    3.7 1.1 

N = 223 
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According to the study findings on whether respondents chose a breed because of its high 

milk, meat, and hide productivity in Mandera county, only 93(41.5%) agreed with the 

statement, 78(35.1%) disagreed while 52(23.4%) neither agreed nor disagreed with a 

mean of 3.1 and a standard deviation of 0.89. On the reasons for the breed of camels kept, 

the majority of respondents at 172(77.3%) agreed that the breed kept in Mandera was for 

resilience and production with a mean of 4.1 and a standard deviation of 1.02. This breed 

was kept because it had been tried and tested and had characteristics of resilience, 

productivity, and trade hence preferred. According to Wernery (2006), good camel 

milkers can produce 20 to 30 litres daily. Average daily milk yield of the Somali breed 

camels is reported to range from 5 to 8 litres (Bekele, 2008; Farah et al., 2007). Under 

exceptionally favourable conditions, Somali camels can potentially produce more than 15 

litres of milk a day during the peak of their lactation (Farah et al., 2007). Ramet (2001) 

had also reported that under more intensive systems, camels could yield between 12 to 20 

litres a day. In Kenya, different daily milk yield figures have been reported for camels 

under traditional pastoral management systems. 

On keeping mixed breeds to compare productivity, 169(75.8%) of the respondents agreed 

with the statement with only 31(13.9%) disagreeing with a mean of 4.1, and a standard 

deviation was 1.17. It was realized that the majority of respondents in Mandera at 

176(78.7%) agreed with the statement that camel breeding was primarily through bulls 

(camel males), making the only breed(s) available with a mean of 4.1 and a standard 

deviation of 0.81.  

On whether they had tried other breeds of camels in Mandera area but failed, the majority 

of respondents at 175(78.4%) confirmed by agreement with a mean score of 4.1 and a 

standard deviation of 1.21. Further, results showed that the majority of respondents 

150(67.3%) agreed with the statement that farmers in the study area could not access any 

other breed of camels with a mean score of 3.9 and a standard deviation of 1.91. Other 

indicators on breeds in Mandera County are as shown in Table 4.5. 
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The overall mean and standard deviation of 3.7 and 1.1 respectively showed that most of 

the respondents were around the mean but gravitating towards “agreeing” with the 

statements. The low deviation of 1.1 indicated that there was minimal variability in 

responses as a variability of below 2 is considered normal. 

These findings were corroborated by the government extension officers from the sub 

counties under study in the interviews. One animal production officer opined  

“It is very difficult to get good production and productivity from camels in this 

area due to continued overuse of the same breeds all the time. When a few able 

people bring breeding bulls from outside, they become very competitive in terms 

of the huge number of female camels among the farmers that would need the bulls 

at the same time hence do not serve the purpose. We really need to address the 

acute shortage of camel breeding bulls if we have to improve the quality of our 

camels in terms of body size, milk, meat and hides” he ended.  From the 

neighbouring sub county, the veterinary officer had this to say “I think the camel 

farmers are really disadvantaged in terms of variety of breeds available in the 

area and have very limited choices. It is a sad situation.” 

4.6 Effect of Animal Care on Camel Productivity in Mandera County  

The purpose of the objective was to determine how animal care especially on provision of 

supplementary feeds and veterinary services affected camel productivity in Mandera 

county. The results are shown in Table 4.6.  

According to the study findings on whether there was insufficient veterinary care for 

animals in Mandera county, the majority at 188(84.3%) of respondents agreed with the 

statement, 20(10.6.1%) disagreed while another 15(6.5%) did not give any opinion. This 

was a very strong statement on the severe lack or insufficiency of veterinary services 

which is a very critical component of animal health with a high mean of 4.0 and a 

standard deviation of 0.75 indicating low variation in responses since the standard 

deviation was below 2. Regarding availability of government veterinary services, the 

majority of respondents at 194(86.9%) agreed that government veterinary services and 

other technical advisory services on animal care were no longer available in areas where 
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they were required by camel farmers in Mandera county with a mean of 4.1 which is also 

over 80% and a standard deviation of 0.67. The results agree with Tafesse (2001) who 

established that in Isiolo, Government veterinary officers were few in number and could 

not cover such a vast area to adequately address the veterinary needs of livestock keepers. 

Besides, government staff need adequate mobile facilities for which the government did 

not have the capacity to provide. 
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Table 4. 6 

Effect of Animal Care on Camel Productivity in Mandera County 

 Disagree Neutral Agree Mean Std. 

dev 

There is insufficient veterinary care 

for animals in this area. 

20(10.6

%) 

15(6.5%) 188(84.3

%) 

4.0 0.75 

 No Government veterinary 

services and other technical 

advisory services  

8(3.5%) 21(9.4%) 194(86.9

%) 

4.1 0.67 

Poor animal husbandry practises. 22(9.8%) 36(16.1

%) 

165(73.9

%) 

4.0 0.95 

Expensive animal care 25(11.2

%) 

44(19.7

%) 

154(69.1

%) 

4.1 0.86 

Camel drug are not available 31(13.9

%) 

53(23.7

%) 

139(62.3

%) 

3.8 1.16 

Limited cooperatives. 43(19.2

%) 

56(25.1

%) 

124(55.6

%) 

3.9 1.25 

Government support needed. 27(12.3

%) 

35(15.6

%) 

161(72.1

%) 

4.1 1.09 

Milk and meat productivity  22(9.8%) 49(22.1

%) 

152(68.1

%) 

4.0 1.11 

Average mean and standard 

deviation 

   4.0 0.97 

N = 223 
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One veterinary assistant said “it is very difficult to serve both cattle, goats and sheep 

farmers leave alone camel herders given the few facilities like veterinary medicine or 

equipment the government provides. Camel herders are not able or willing to pay for 

veterinary services” he further opined.   

On effects of quality of breeds, production practices and animal care on camel 

productivity, 165(73.9%) of the respondents agreed that the poor breeds, poor production 

practices, and poor animal care were due to lack of knowledge and support on these 

issues with a mean as 4.0, and standard deviation of 0.97.  

Regarding animal care cost, 154(69.1%) of the respondents agreed that animal care was 

critical but also expensive for an ordinary camel farmer hence sometimes they ended up 

losing animals to preventable diseases, 25(11.2%) disagreed while 44(19.7%) were 

neutral and the statement's mean was 4.1, while its standard deviation was 0.86. This 

means that even if there were drugs and veterinary services in Mandera, they were not 

affordable by ordinary camel farmers as depicted by the high rate of respondents at 

almost 70%.  

This was further corroborated by the veterinary officer in Banissa who confirmed that the 

government did not have adequate capacity to serve farmers in terms of providing 

veterinary care. Specifically, he said;  

“Sometimes we feel sorry for the camel farmers because camels are least 

considered although they are among the most important life supporting animals 

in the area. Where facilities are available like vaccines, drugs and other 

requirements including time, the other livestock like cattle and goats may get 

preference over camels. It will take time for camels to get the required high-level 

consideration in this county” “Supplementary feeding of camels and provision of 

mineral salts is almost unheard of in this county unless by individual farmer 

efforts” He continued.  

According to Wilson (1984), salt (Nacl) requirement for camel body maintenance is six 

to eight times that of other livestock. Additionally, the author observed that camels can 

tolerate extremely high salt concentrations in their food and water (physiological 
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adaptation to arid environments). The recommended daily allowance ranges from 120 to 

140 grams. Garden (1971) believes a lower intake of 57 to 112 grammes per day is 

adequate. Camel intakes between 30 and 60 gday-1 are associated with arthritis-associated 

deficiency syndrome (Wilson, 1984). This author observed an immediate improvement in 

the camel condition after administering 140 gday-1. According to Kuria (2004), camel 

breeders in Rendille were aware of the importance of minerals and referred their animals 

to natural sources or mineral supplements. Alhadrami and Faye (2022) observed that the 

exact mineral requirements of camels were unknown. However, it had been demonstrated 

that camel needs varied based on breed, location, age, sex, nutrition, and health status but 

also known to affect bioavailability and, consequently, the dietary mineral requirements 

of animals, including camels, were mineral interactions. 

The findings agree with those of Ibrahim (2021) that camel health care and improved 

health management was one of the major constraints of camel development in Isiolo, 

which caused poor performance across the production system. Many of the problems 

result from the interaction among the technical and nontechnical constraints themselves. 

For instance, poorly fed Camels have low disease resistance and fertility problems partly 

because the Camel health care relies heavily on availability of veterinary services. 

Moreover, poor grazing management systems continue to cause high mortality and 

morbidity (e.g. internal parasites), many of the diseases constraints which effect supply 

are also a consequence of the non-technical constraints, for example, insufficient money 

to purchase drugs or vaccines.  

On existence of private veterinary and agro-chemical shops, 139(62.3%) of the 

respondents agreed that private veterinary and agro-chemical shops existed in Mandera 

but drugs and chemicals for camels were out of reach of most farmers. However, 

31(13.9%) disagreed while 53(23.7%) were undecided with the statement with a mean of 

3.8, and a standard deviation was 1.16.  

Concerning cooperatives, 124(55.6%) of the respondents agreed that they were not very 

well established to deal with camels and the few available ones were weak and limited in 

their services. However, 56(25.1%) disagreed while 43(19.2%) were neutral, with a mean 

of 3.9 and a standard deviation of 1.25. This was corroborated by the animal production 
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officer in Mandera West who opined “the cooperatives concerning camel keepers are 

still weak and limited in a number of ways. Although they provide some limited services, 

they are not as strong and effective as expected” 

On milk and meat productivity, 161(72.1%) of the respondents in Mandera agreed that 

milk and meat productivity (liters of milk/camel/day and carcass cold dressed weight 

(Kg)/slaughtered camel were low when animal health was not properly maintained, while 

27(12.3%) disagreed and 35(15.6%) were neutral with  a mean of 4.1 which corresponds 

to “agree” on a Likert scale and a standard deviation being 1.09.The overall mean and 

standard deviation of 4.0 and 0.97 respectively showed that most of the respondents were 

agreeing with the statements on the 5 point Likert scale. The findings were in line with 

Ibrahim (2021) observations that camel health care and improved health management 

was one of the major constraints of camel development in Isiolo, which caused poor 

performance across the production system.  

4.7 Effect of Infrastructure on Camel Productivity in Mandera County  

Infrastructure determines ease of availability of factors of production like feeds, drugs 

and veterinary services. Although camels are known to move around on their own, 

providers of services require elaborate infrastructure like all-weather roads to reach 

destinations in time. To test the effect of this in Mandera county, respondents’ opinion 

was sought based on select statements as shown in Tables 4.7.   

According to the study findings on effects of the road network in Mandera, 123(55.1%) 

of the respondents agreed that the road network in the County was very poor for 

transportation of goods and services which negatively impacted on all aspects of camel 

production and trade, 37(16.5%) disagreed while 63(28.3%) were neutral. Here again, it 

was a matter of perception as the many who were neutral could fall on either side of 

agreeing or disagreeing meaning, only 37(16.5) percent felt truly that the roads were okay 

in Mandera, maybe with regards to camel movements which is not really very much 

dependent on roads. It would also depend on the level of exposure of the respondents.  

The statement's mean was 3.6 and its standard deviation was 0.53. The results agreed 

with Noor et al.’s (2013) findings that farmers in pastoral production systems cited poor 
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road conditions and long distances to the market places as some of the reasons they were 

not able to sell their milk. During transportation, the milk was exposed to high 

temperatures for a long time before reaching the market and then pooled without carrying 

out tests which led to milk spoilage (Machan, 2020). 

Table 4. 7  

Effects of Infrastructure on Camel Productivity in Mandera County 

 Disagree Neutral Agree Mea

n 

Std 

dev 

Poor  road network  37(16.5%

) 

63(28.3%

) 

123(55.1%

) 

3.4 0.43 

Livestock productsare impacted by 

poor  poor state of roads in the 

county. 

58(26.1%

) 

72(32.2%

) 

93(41.7%) 3.3 0.24 

High Spoilage of milk during the 

rainy season 

32(14.3%

) 

40(17.9%

) 

151(67.7%

) 

3.8 0.09 

Meat transportation affected by 

roads 

32(14.3%

) 

71(31.8%

) 

120(53.9%

) 

3.6 1.04 

There are no refrigeration services  40(17.9%

) 

47(21.1%

) 

136(60.9%

) 

3.4 1.04 

Lack of  refrigerated trucks  24(10.7%

) 

75(33.6%

) 

124(55.6%

) 

3.2 1.02 

Long distances to markets and poor 

roads militate  affects the productity 

45(20.1%

) 

35(15.6%

) 

143(64.1%

) 

3.7 1.15 

Average mean and Standard 

deviation    

3.5 0.72 

N = 223 
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On effect of infrastructure on transportation of livestock products, veterinary care 

products and services, 93(41.7%) of the respondents agreed while 72(32.2%) were 

neutral and 58(26.1%) disagreed that livestock products, veterinary care products and 

services were all negatively impacted by poor state of roads in the county as shown by a 

mean of 3.3 and Standard Deviation (SD) of 0.23 indicating low variation in responses. 

The reasons for about one third of the respondents’ opinion that the infrastructure like 

road network was not hindering availability of goods and services for camel productivity 

was interesting but still held valid since it was their opinion. It is however apparent that 

infrastructure affects most other sectors of the economy. The reason for so many 

undecided or neutral responses could be attributed to interpretation of the questions and 

understanding of the constructs especially for respondents who filled the questionnaires 

on their own. Thise could be due to their low or average level of education and 

interpretation of the constructs.  

On effects of roads on sale of camel milk, 151(67.7%) agreed that sale of camel milk was 

mostly affected by poor road network especially during the rainy season since the same 

could not reach the market in time and mostly got bad or was wasted while on transit. 

However, 32(14.3%) disagreed and 40(17.9) were undecided meaning poor road network 

did not affect them that much – in their own opinion. The mean and SD are as shown for 

the statement in Table 4.7. A veterinary officer from Mandera south expressed strong 

sentiments on the poor road network in the county thus;  

“The road network in the entire county is pathetic in that we have no tarmac 

roads and the roads available are not all-weather roads. During the rainy season, 

transport comes to a standstill. If you do not have supplies before, you may be 

stuck without them for a long time. When we run of drugs and vaccines in such 

times, even the few farmers we serve get very disadvantaged” 

Concerning meat products transportation, 120(53.9%) agreed that meat products from 

slaughtered camels sometimes failed to reach towns due to poor road networks hence 

fetched poor prices in the localities which sometimes were not even paid. However, 

32(14.3%) disagreed as 71(31.8%) were undecided and the mean and SD are as shown in 

Table 4.7. The huge number of those undecided could be attributed to interpretation of 
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the constructs in the questionnaire. However, those who disagreed could be informed by 

other factors like failure to experience any transportation of camel meat if they only knew 

of camels slaughtered and consumed in the locality. 

Regarding availability of refrigeration services, 136(60.9%) agreed that there were no 

refrigeration services like cold rooms for storing milk or meat products hence these 

products got spoilt and sometimes wasted before they could reach the market which 

negatively impacted trade as 47(21.1%) were indifferent while 40(17.9%) disagreed with 

a mean of 3.4 and SD of 1.04. The issue of refrigerated trucks mirrored that of cold 

storage for as shown in Table 4.7. This could be a new phenomenon to the respondents in 

the study area as most may not be aware of refrigerated trucks transporting camel meat or 

milk. Djenane et al. (2020) recommends that treatment of camel meat with plant leaves 

such as wild olive oil tree leaves that had been ground into powder could be used for 

inhibition of microbial growth and therefore prolong the shelf life of meat. Addition of 

specific oils to minced camel meat can also be used to extend its shelf life (Shahbazi et 

al., 2018). Baba et al. (2021) discussed a number of methods that could be used to 

preserve and also improve the quality of camel meat among them low temperature 

storage and aging. The quality of the meat is achieved through colour retention, reducing 

microbial load, and peroxidation of lipids among other ways. Use of garlic has also been 

reported to decrease lipid oxidation for a period of 14 days by Shahryari et al. (2019). On 

long distances to markets along poor roads, 143(64.1%) of the respondents agreed that 

this militated progressive and profitable camel production with a mean of 3.7and SD of 

1.15. The veterinary officer from Mandera South had this to say on refrigeration services;  

“The few refrigeration services we have are only for vaccines during mass 

vaccinations campaigns against notifiable diseases. We have no luxury of any 

refrigeration. For camel farmers to access refrigerated trucks, it is normally very 

difficult and requires huge resources. Therefore, a lot of milk and meat go bad on 

transit to market or when not bought in time leading to huge losses that could be 

easily avoided” 

The overall mean and standard deviation of 3.5 and 0.72. respectively showed that most 

of the respondents were around the mean corresponding to neither agreeing nor 
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disagreeing but gravitating towards “agreeing” on the 5-point Likert Scale. The low 

deviation of 0.72. indicated that there was minimal variability in responses as a 

variability of below 2 is considered normal.   

4.8 Effects of Government support on Camel Productivity in Mandera County 

Government support services in terms of advisory (extension service) or direct support in 

inputs is critical to development of agricultural productivity.  To extract meaning from 

the results, the statements of the respondents were sought according to their means and 

standard deviations and responses on the 5-point Likert scale as shown in Table 4.8 

According to the study findings on government intervention in camel breeds in Mandera 

County, 158(70.7%) agreed that there was limited or no government intervention in 

camel breeds and breeding which negatively impacted camel production, productivity, 

and trade with 49(21.9%) being neutral while 17(7.4%) disagreed with a mean of 3.7 and 

SD of 0.34. Regarding government intervention in veterinary care, 139(62.2%) agreed 

that there was little or no government intervention in veterinary care which negatively 

impacted camel production, productivity, and trade while 56(25.1%) disagreed and 

28(12.7%) were neutral with a mean of 3.5 and SD of 0.61. On government support to 

road development and maintenance, 164(73.4%) agreed that little or no government 

intervention in road development and maintenance was experienced which negatively 

impacted camel production, productivity, and trade while 25(11.3%) disagreed with the 

assertion and 34(15.3%) were neutral. The mean and SD were 3.8 and 0.78 respectively. 

On government formulated policies to help camel farmers and traders, 107(48.2%) 

respondents agreed with the statements while 87(37.9%) were neutral and 29(12.9%) 

disagreed that County Governments of Mandera had formulated policies that were geared 

towards improving the welfare of camel producers with a mean of 3.3 and SD of 1.22. 

Further, 145(65%) of the respondents disagreed that the Mandera County and National 

Governments had provided additional funds to improve farming and trade in camels with 

only 29(12.9%) agreeing showing the miserably low level of opinion on government 

intervention. The mean was 2.3 and SD was 0.69. 
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Table 4. 8 

Effect of Government support on Camel Productivity in Mandera County 

Statements Disagree Neutral Agree Mea

n 

Std dev 

There is limited or no government 

intervention  

17(7.4%) 49(21.9

%) 

158(70.7

%) 

3.7 0.34 

Little or no government intervention 

in veterinary care  

56(25.1%

) 

28(12.7

%) 

139(62.2

%) 

3.5 0.61 

Lack of government extension 

services 

35(15.8%

) 

52(23.2

%) 

136(61.0

%) 

3.4 0.45 

Little or no government intervention  25(11.3%

) 

34(15.3

%) 

164(73.4

%) 

3.8 1.03 

Lack of refrigeration services from the 

government 

16(7.3%) 65(29.2

%) 

142(63.5

%) 

3.8 0.78 

County Governments has formulated 

policies  

29(12.9%

) 

87(38.9

%) 

107(48.2

%) 

3.3 1.22 

Provision and additional funds 145(65.0

%) 

50(22.3

%) 

29(12.9%

) 

2.3 0.69 

Support by the government is only 

limited to mass vaccinations 

17(7.4%) 46(20.6

%) 

160(71.7

%) 

3.6 1.11 

Average mean and standard 

deviation  

      3.6 0.80 
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Lastly, on whether the support by the government was only limited to mass vaccinations 

against quarantine disease outbreaks hence had very little impact on camel production, 

the majority of the respondents at 160(71.7%) agreed while 17(7.6%) disagreed and 

46(20.6%) were undecided giving a mean of 3.6 and a standard deviation of 1.11.  

Government support is not very clear to most respondents especially with the collapse or 

near collapse of the extension service. This explains why about 28 percent were either 

neutral disagreed with the statements. Government officers interviewed confirmed the 

low level of government intervention in terms of provision of extension services, thus;  

“The extension service is literary dead. We hardly get any support on that vote 

anymore and we have no vehicles, no facilities to assist farmers besides being 

very few. The most extension or advisory services nowadays are offered by 

private vendors who market their own products but unfortunately, these are 

biased and end up confusing the farmers. Camel farmers are particularly 

disadvantaged when it comes to advisory services because even those of us who 

are in the extension service have very limited knowledge and experience with 

camels- maybe just what we have learnt while here. At least, we can talk of some 

expertise on other livestock but not camels” 

The overall mean and standard deviation of 3.6 and 0.80. respectively showed that most 

of the respondents were around the mean but gravitating towards agreeing with the 

statements. The low deviation of 0.80. indicated that there was minimal variability in 

responses as a variability of below 2 is considered normal.   

4.9 Camel Productivity– Aspects of the dependent variable 

 The study found it necessary to collect information directly from camel producers and 

dealers on the factors that affected camel productivity. Table 4.9 has the details. 

According to the study findings, 207(93.0%) agreed that they kept camels for their high-

quality milk as shown by a mean of 4.6 and a standard deviation of 0.83. Also regarding 

whether camels provided enough milk for their families and for sale to generate income, 

63(28.1%) disagreed, 37(16.7%) were neutral while 123(55.2%) agreed as shown in 

Table 4.9. Camel milk is limited in quantities and amounts needed in the family which 
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could explain the high number of those who disagreed at 28.1% and those that were 

neutral at 16.7%. On milk increase, 129(57.8%) agreed that the yield of milk/camel/day 

had been increasing with 28(12.5%) being undecided while 66(29.7%) disagreed 

resulting in a mean of 3.6 and a standard deviation of 0.87. The many who disagreed at 

about one third of the respondents confirmed that camel milk was subdued from the 

expected potential production and productivity due to the underlying factors of poor 

breeds and poor animal husbandry.  

Regarding the quality of meat sold, most of the respondents at 123(55.2%) agreed that 

they kept camels for high quality meat which they sold in the local butcheries/abattoirs 

for income, with 52(23.4%) disagreeing while 48(21.4%) were undecided resulting in a 

mean of 3.6 and a standard deviation of 1.2.  
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Table 4. 9 

Camel Productivity response from Mandera County 

 Disagree Neutral Agree Mea

n 

Std 

dev 

I keep camels for their high-quality 

milk 

0(0.0%) 16(7.0%

) 

207(93.0

%) 

4.6 0.83 

Camels provide enough milk for my 

family and for sale to generate income 

63(28.1%

) 

37(16.7

%) 

123(55.2

%) 

3.5 1.12 

The yield of milk/camel/day has been 

increasing over the years 

66(29.7%

) 

28(12.5

%) 

129(57.8

%) 

3.6 0.87 

I keep camels for high quality meat  52(23.4%

) 

48(21.4

%) 

123(55.2

%) 

3.5 1.38 

The meat production per unit 40(18.0%

) 

72(32.3

%) 

111(49.7

%) 

3.7 1.19 

I sell high quality hides from camels  32(14.3%

) 

74(33.0

%) 

118(52.7

%) 

3.6 1.2 

I keep camels for other by-products like 

manure  

45(20.2%

) 

49(21.8

%) 

129(58.0

%) 

3.4 1.32 

The quality of hides 37(16.7%

) 

41(18.2

%) 

145(65.1

%) 

3.5 0.79 

My camels provide other sources of 

food and blood. 

5(2.3%) 20(9.0%

) 

198(88.7

%) 

4.1 0.82 

Camel trade generates enough 32(14.5%

) 

16(7.2%

) 

175(78.3

%) 

3.6 1.17 

I am able to educate my children  35(15.5%

) 

51(22.8

%) 

138(61.7

%) 

3.6 1.25 

Supplementary feeding increase 

productivity 

58(26.1%

) 

41(18.2

%) 

126(56.6

%) 

3.4 1.23 

Camel business gives my family 

income  

45(20.2%

) 

30(13.5

%) 

148(66.3

%) 

3.6 0.94 

Average Mean and Standard 

Deviation 

   3.8 1.08 

N = 223 



62  

  

Regarding quality of hides, 118(52.7%) of the respondents agreed that the quality of 

hides (price/hide/camel) was high and increasing, while 74(33.0%) were undecided and 

32(14.3%) were neutral resulting in a mean of 3.5 and a standard deviation of 0.79. Not 

many of the respondents could be expected to be experts on quality of hides which 

explains the variability in responses with many gravitating to undecided or disagreeing. 

Most respondents may not have experienced what high quality hides would look like or 

be like.  

Furthermore, 138(61.7%) agreed they were able to educate their children with income 

from camel production and trade as shown by a mean of 3.6 and a standard deviation of 

1.25. This meant that camel business, though still of low productivity, was still a 

sustainable venture. Lastly, on increased family income, 148(66.3%) agreed that camel 

business gave their families income to carry out other financial transactions to improve 

their lives resulting in a mean of 3.6 and a standard deviation of 0.94. Other indicators of 

the dependent variable which was improvement of camel productivity and trade are as 

shown in Table 4.9 from respondents in Mandera County.  

The overall mean and standard deviation of 3.8 and 1.08. respectively showed that most 

of the respondents were around the mean but gravitating towards “agreeing” with the 

statements. The low deviation of 1.08. indicated that there was minimal variability among 

responses.  It was not lost on a veterinary officer from Banissa sub-county on the need for 

improvement of camel productivity. He had this to say; 

“I wish someone could see the huge potential that camels have towards food 

security, socio-economic and livelihood support and even cultural activities and 

invest in improvement of this highly resilient animal. The future of arid lands lies 

in the improvement of the camel” 

4.10 Analytical Model Diagnostic Tests  

Diagnostic tests for suitability of the data for multivariate analysis were caried out first. 

These were: multicollinearity test, normality test, and auto-correlation tests. 
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4.10.1.  Multi-Collinearity Test 

Multicollinearity is a problem that arises when two or more predictor (independent) 

variables in a multiple regression are tightly related, according to Hair et al. (2018). Prior 

to carrying out multivariate analysis (VIF), multicollinearity was tested using tolerance 

values and variance inflation factors (VIF). Hair et al. (2018) asserts that the threshold of 

VIF is 10. If VIF is greater than 5, and tolerance values less than 0.2, then the 

independent variable should be dropped from the model since the two indicators portend 

presence of multicollinearity. 

The findings of variance inflation factors (VIFs) and the degree of tolerance values are 

summarized in Table 4.10. The data shows that the explanatory factors' VIFs ranged from 

1.531 to 3.765. According to the results, the tolerance scores ranged from 0.121 to 0.173. 

As a result, neither the tolerance values nor the VIFs point to the presence of 

multicollinearity meaning there was absence of multicollinearity in the data and so it was 

amenable to multiple regression analysis. 

 

Table 4. 10  

Collinearity Statistics 

Variables 

Tolerance 

values     VIF 

Camel Breed Preferences [CB] 0.139 2.143 

Animal care [AC] 0.121 1.531 

Infrastructure [INFRA] 0.130 3.679 

Government support [GOVT] 0.173 3.765 

 

4.10.2 Test for Normality 

To expand the scope of a study beyond the sample size, the fundamental premise of linear 

regression is the normality of the residuals in the outcome variable. The Kolmogorov-
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Smirnov test and graphical techniques were used to assess for normality of the variables 

to see if Camel productivity data was normally distributed. 

The alternative and null hypotheses were as follows: While H1 implied that the data was 

not regularly distributed; Ho showed that the data was. Given that α= 0.05, the p value 

rule states that H1 is accepted if it is greater than 0.05; otherwise, Ho is rejected and H1 is 

accepted. The data in Table 4.11 yield a Kolmogorov-Smirnov Z statistic of 0.091 (p = 

0.001). Since the p value was less than 0.05, the alternative hypothesis was deemed 

plausible and the null hypothesis was rejected. It was concluded that the research data 

had a normal distribution and appropriate for linear regression analysis (Table 4.11). 

 

Table 4. 11  

Kolmogorov-Smirnov Test 

 

Kolmogorov-Smirnova 

Statistic df Sig. 

Camel productivity  .091 366 .082 

a. Lilliefors Significance Correction 

 

4.10.3 Auto-correlation Test 

The Durbin-Watson statistic was used to examine auto-correlation. The Durbin-Watson 

statistic's fundamental criterion is that values between 1.5 and 2.5 imply that the data are 

not auto-correlated. The Durbin-Watson statistic for this research was 1.513. The fact that 

the value was in the range of 1.5 to 2.5 shows that the data did not automatically 

correlate. Therefore, there was no serial autocorrelation in the data. The results are shown 

in Table 4.12. 
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Table 4.12  

Autocorrelation Test 

Model Durbin Watson 

1 1.513 

 

4.11 Inferential Analysis 

Inferential statistics extrapolate population data from the sample. Based on the features of 

the sample, they calculate the likelihood of the population's characteristics. The strength 

of the association between the independent and dependent variables can be evaluated 

with the aid of inferential statistics. 

4.11.1 Correlation Analysis 

The Pearson’s correlation coefficients range from -1 to +1, with -1 indicating a perfect 

negative correlation, +1 indicating a perfect positive correlation, and 0 indicating no 

correlation at all. Table 4.13 shows the results.  
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Table 4. 13 

Correlations of the Study Variables with dependent variable  

 GOVT AC INFRA CB CP 

GOVT r 1     

Sig. (2-tailed)      

N 223     

AC r . .437** 1    

Sig. (2-tailed) .000     

N 223 223    

INFRA r .579** .445** 1   

Sig. (2-tailed) .000 .000    

N 223 223 223   

CB r .227* 0.014 .214* 1  

Sig. (2-tailed) .000 .000 .000   

N 223 223 223 223  

CP r .397** .303** .737** .733** 1 

Sig. (2-tailed) .000 .000 .000 .000  

N 223 223 223 223 223 

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

KEY: CB = Camel Breed, AC = Animal Care, INFRA = Infrastructure, GOVT = 

Government support and CPT = Camel productivity  

 

Table 4.13 indicates that camel breed had a significant and positive relationship with  

camel productivity as shown by the Pearsons correlation coefficient (r=0.733) and p-

value of 0.000. The results further showed presence of a positive and significant strong 

relationship between Government support and camel productivity as indicated (r= 0.397, 

p=0.000). The results also showed presence of a positive and significant strong 
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relationship between Government support and camel productivity as indicated by the p-

value and the correlation coefficient (r= 0.397, p=0.000). The correlation matrix in Table 

4.13 shows presence of strong and significant positive relationship between infrastructure 

and camel productivity (r= 0.737, p=0.000). 

In order to determine the model's significance, analysis of variance (ANOVA) was 

performed. The F-ratio (F= 76.312, p=.000) in the ANOVA Table 4.14 indicates that the 

models was statistically significant for Mandera county.  

 

 

Table 4. 14 

ANOVA for Mandera County  

Model 

Sum of 

Squares df Mean Square F Sig. 

 Regression 
8234.138 3 2744.713 

76.312 

 
.000b 

Residual 
7876.765 219 

35.967 

 
  

Total 16110.903 222    

a. Dependent Variable: Camel productivity  

b. Predictors: (Constant), Camel breed, Animal Care, Infrastructure, and Government 

support 

 

 

4.11.2. Regression model for Mandera County 

According to Table 4.15 coefficient results, infrastructure had a positive and significant 

effect on camel productivity and trade in Mandera County (ß= 0.305, p-value = 0.0000) 

while government intervention had a positive and significant effect on camel productivity 
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at (ß= 0.413, p-value = 0.002) and animal care had a positive and significant effect on 

camel productivity (ß= 0.370, p-value = 0.000). Additionally, camel breed had a positive 

and significant effect on camel productivity at (ß= 0.201, p-value = 0.032). 

 

 

 

Table 4. 15 

Model Summary 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B 

Std. 

Error Beta 

1 
(Constant) .808 .394  2.049 .044 

Infrastructure .305 .083 .334 3.694 .000 

Government support .413 .107 .443 3.842 .000 

Animal Care .370 .127 .344 2.918 .005 

Camel breed .201 .092 .233 2.183 .032 

a. Dependent Variable: Camel productivity  

 

4.11.3. Hypotheses Testing 

H01: Camel breeds have no significant effect on camel productivity in Mandera 

County 

The effects of camel breed on productivity in Mandera County was the first objective of 

the study. The results are shown in Table 4.15. According to Table 4.15, camel breed had 

a statistically significant positive impact on camel productivity (β= 0.201, p=0.032). 

Therefore, at a 5% level of significance, the null hypotheses was rejected. 

H02: Animal care has no significant effect on camel productivity in Mandera County 
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The second null hypothesis was that there was no statistically significant effect of animal 

care on camel productivity in Mandera County. The results are shown in Table 4.15. 

According to the Table, animal care had a statistically significant positive effect on camel 

productivity (β= 0.370, p=0.005). At a 5% level of significance, the null hypothesis was 

rejected meaning animal care had an effect on camel productivity in Mandera. 

The results are in line with Bediye et al. (2018) observation that the production and 

trading of camels on a global scale can be significantly impacted by the standard of 

animal care. Well-cared-for camels are typically healthier, more productive, and more 

valuable, which can enhance the effectiveness and profitability of the sector.  The 

findings are also in line with Ibrahim (2021) observations that camel health care and 

improved health management is one of the major constraints of camel development in 

Isiolo, which causes poor performance across the production system. For instance, poorly 

fed Camels have low disease resistance, fertility problems, partly because the Camel 

health care system relies heavily on veterinary measures and services.  

H03: Infrastructure has no significant effect on camel productivity in Mandera 

County. 

The third null hypothesis as stated above was tested. The results are shown in Table 4.15. 

Accordingly, infrastructure had a statistically significant positive effect on camel 

productivity and trade in Mandera County (β= 0.305, p=0.000). At a 5% level of 

significance, the null hypotheses were therefore rejected.  

Although it is not easy to accurately measure effect of infrastructural development, the 

implication is that it would have positive effect on camel productivity and trade and more 

so if it were to be developed.  The results are in line with Noor et al. (2013) that 

infrastructure is crucial to the production and commerce of camels. By easing the 

transportation, storage, and processing of camels and their products, it may have an 

impact on the effectiveness and profitability of the sector. For instance, having access to 

roads, airports, and ports can make it simpler for farmers and traders to move camels and 

their products to market, increasing their access to a wider clientele and boosting their 

profitability.  
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The results agreed with Machan (2020) findings that farmers in pastoral production 

systems cited poor road conditions and long distances to the market places as some of the 

reasons they were not able to sell their milk. During transportation, the milk is exposed to 

high temperatures for a long time before reaching the market and then pooled without 

carrying out tests which leads to milk spoilage. 

H04: Government support have no significant effect on camel productivity in 

Mandera  

The fourth null hypothesis as stated above was tested. The results are shown in Table 

4.15. Government support had a statistically significant positive effect on camel 

productivity in Mandera County (β= 0.413, p=0.000). At a 5% level of significance, the 

null hypotheses were therefore rejected. The results agree with Muloi et al. (2018) who 

established that to promote the camel industry in Kenya, the Kenyan government must 

make sure that the right policy environment is created and that funding is provided. This 

must take into account the knowledge of the camel sector's existing and prospective 

future economic contributions to the national economy.  

 

 

 

 

 

 

 

 

 



71  

  

CHAPTER FIVE 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

5.1 Introduction 

The study set to find out the perceived effects of some selected indicators on camel 

productivity in Mandera County. The specific indicators of productivity examined were 

camel breeds, camel care in terms of feeding and veterinary services, effects of road 

infrastructure and cold storage for camel products specifically milk and meat and effects 

of government support in terms of extension services provision. The study was guided by 

the following theories: Basic needs theory, resilience and food production theory and 

livelihood diversification theory. This study adopted descriptive survey research design. 

The population of the study was all the 43,691 camel keeping households in Mandera 

County, from which a sample size of 396 was obtained. The study distributed 300 

questionnaires in 3 sub counties. Both descriptive and inferential statistics were generated 

from the findings and discussed in chapter four. This chapter summarizes the findings, 

makes conclusion on each of the independent variables and makes recommendations for 

policy direction and future research.  

5.2 Summary of Findings and conclusions 

This section presents the study findings 

5.2.1 Effect of Camel Breeds on Camel productivity in Mandera County  

Descriptive statistics was used to present findings of this research objective and other 

subsequent results. The results showed the aggregate means were 3.7 and 1.1 for effects 

of camel breeds on productivity in Mandera County. This meant that most of the 

respondents were in agreement with statements related to camel breed on the Likert scale 

approaching 4 meaning “agree” After carrying out correlation analysis, the study results 

indicated that camel breed was positively and highly significantly correlated with Camel 

productivity at r=0.733**. The study further confirmed that camel breed had a 

statistically significant positive impact on camel productivity in Mandera County (β= 
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0.201, p=0.032). The null hypothesis of non-significant relationship was therefore 

rejected. The study concluded that breeds of camels determined how much milk, meat 

and other products the farmers got from camel business. It was concluded that a lot was 

needed to improve on camel breeds if productivity was to be increased to make camel 

business more rewarding to farmers and even traders. Camel bulls were singled out as the 

most problematic issue in terms of breeding due to shortage, overuse and genetic 

weaknesses. Therefore, the study concludes that in order to improve camel productivity, 

the government must assist camel herders with high quality young bulls of good pedigree.  

5.2.2 Effect of Animal Care on Camel productivity of camels in Mandera County 

The results showed an aggregate mean of 4.0 and standard deviation of 0.97 on the 

statements for effects of animal care on camel productivity depending on responses on 

the Likert scale. This meant that most of the respondents were in agreement with 

statements related to animal care.  Correlation analysis revealed that animal care was 

positively and highly correlated with Camel productivity by r=0.303** which was 

significant. The regression analysis confirmed that animal care had a statistically 

significant positive effect on camel productivity (β= 0.370, p=0.005). The null hypothesis 

of non-significant relationship was thus rejected. Animal care in terms of feeding 

especially with adequate forage, supplementary feeds and minerals as well as provision 

of adequate water are known to contribute highly to the milk, meat and other products 

from camels and must be enhanced if the productivity of the animals has to be improved. 

The study concluded that animal care was fairly low and almost abandoned in the 

County. There was a great need to invest in productivity enhancing animal care 

commodities like supplementary camel feeds, fodder in terms of hay, camel drugs and 

vaccines among others. Provision of timely animal care like treatment against some 

disease would also save a lot of camels and increase their productivity. It is imperative 

that the government invests in camel care to enable farmer realize the innate potential in 

this amazing dryland animal.  
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5.2.3 Effect of Infrastructure on Camel productivity of camels in Mandera County 

The results showed the aggregate mean and standard deviation was 3.0 and 0.72 meaning 

that most of the responses fell at the middle of the Likert scale indicating indecision. It 

implies that most of the respondents were not very clear on the effect of infrastructure on 

camel productivity probably due to a missing link in the whole equation of what 

infrastructure like roads meant for camels which were used for transportation in places 

that had no roads in the first place. However, lack of infrastructure has been known to 

impair ease of transport for goods and services like veterinary drugs, feeds, camel 

products like milk and meat and indeed even services of veterinary officers. Without 

roads in the county, it is very difficult to access the rural areas to avail the requisite goods 

and services.  

Correlation analysis revealed a significantly positive relationship between infrastructure 

and camel productivity at 0.737**. Further, regression analysis indicated that 

infrastructure had a statistically significant positive effect on camel productivity at (β= 

0.305, p=0.000). The null hypothesis of no statistical significance was consequently 

rejected. It was concluded that infrastructure, though not directly related to camel 

productivity, was critical to the latter in ensuring provision of other services and goods 

required by the camel producers and other stakeholders. Road transport should be 

improved to all weather conditions to ensure timely delivery of good (camel feeds and 

veterinary products) from Nairobi and other sources as well as improvement of other 

facilities like cold storage for camel milk and meat. Accessibility through a good road 

network would also improve mobility of service providers like veterinary officers.  

5.2.4 Effect of Government support on Camel productivity in Mandera.  

The results showed the aggregate means at 3.6 with a standard deviation of 0.80 meaning 

that most of the respondents were gravitating towards “agreement” with constructs 

determining this independent variable. This meant that Government support were 

conceived to be critical to camel productivity in terms of provision of technical advisory 



74  

  

services regarding feeding, veterinary care, marketing of products, value addition and 

even the right breeds of camels to keep. Correlation analysis revealed a positive and 

significant relationship between Government support with camel productivity at 

r=0.397**. Regression analysis indicated that Government support had a statistically 

significant positive effect on camel productivity as depicted by the results (β= 0.413, 

p=0.000). This implied that the null hypothesis of non-significant relationship was 

rejected. Government interventions are critical in advancing the course of camel 

productivity in that some public goods are only provided by a responsible and caring 

government. The County Government of Mandera needed to provide the requisite 

interventions like technical advisory services (extension) to camel farmers to improve 

their knowledge base and consequently, productivity. It is concluded that government 

support was minimal and limited to very few activities that had no major impact on camel 

herders/farmers. The government must do more in terms of offering technical advisory 

services in animal production to improve feeding and care of camels as well as in 

veterinary care to reduce incidences of pests and diseases that impact negatively on 

productivity of milk, meat and hides. The County Government can set more resources to 

employ more extension staff and train farmers on good camel husbandry if productivity 

of this great livelihood animal is to be improved.  

5.3 Recommendations 

It was clearly evident from the study findings that camel breeds, animal care, 

infrastructure and Government support influenced overall camel productivity in Mandera 

County. Based on the above conclusions, the following recommendations were made: 

5.3.1 Recommendations on camel breeds 

The county government of Mandera needs to invest in more productive breeds and avail 

adequate bulls for production to farmers in order to maximize on the breeding period of 

female camels which is normally wasted due to inadequate bulls. Further, the bulls 

should be from pedigrees of high producers to improve on milk, meat and hides 

productivity.  
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5.3.2. Recommendations on animal care for camels.   

The national government and the county governments of Mandera needs to provide an 

enabling environment for provision of animal care in terms of veterinary drugs, vaccines, 

supplementary feeds and minerals. Given these are private sector business services, the 

government can improve on an enabling environment to ensure private investors are 

attracted to the business in terms of motorable roads, cold storage and veterinary services 

among others. Deliberate investments on these fronts is critical to success of the 

productivity of camels.  

5.3.3 Recommendations on infrastructural services 

Infrastructure was also found to play a key role in promoting camel productivity. The 

study recommended improvement in road network, cold storage and other public goods 

to enable investors in camel production and create an effective demand pull by traders on 

sustainable business who would even venture into exports of camels and camel products. 

This would in turn improve the welfare of camel farmers to encourage them to produce 

more and translate to more revenue for government.  

5.3.4 Recommendation on Government support 

The government plays a critical role on provision of public goods that are not possible 

with individual producers. The study recommended a redoubling of government efforts in 

terms of proactively setting aside finances to provide support to camel producers and 

monitoring the progress of farmers in this critical socio-economic and livelihood support 

animal.  

5.4 Implications for policy and Recommendation for Further Studies 

The findings and conclusions from the study point to the urgent and serious need for the 

government to invest in camel productivity enhancing factors among those studied but 

not confined to them only as well as other enablers to productivity. Both the County and 

National Government have a role to play with the former required to invest in support to 

farmers through an enlightened and elaborate extension service providers while the latter 

provides trunk roads from the City of Nairobi to Mandera Town and other highways 
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which is a public good. In the meantime, farmers need to be assisted with feeding, 

veterinary care and cold storage for their camel products.  

 Future research should consider other aspects of camel productivity and even promotion 

of trade which was only implied in this study.  Furthermore, it would be useful to carry 

out the same type of research in other counties to compare results. Instead of gathering 

perceptions from respondents, future study can go a step further and gather actual 

productivity data from some baseline on some critical performance determining camel 

productivity factors like change of breeding from bulls to AI (assuming it is available in 

the area), Change from browsing to feedlots and their effects of productivity and a 

variation of such factors on measurement basis.   
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APPENDICES 

Appendix I. Map of Mandera County 
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Appendix II: Study Questionnaire for camel producers 

 

i. General Information 

Age: a)18-25 ____b) 25-35 ____c) 35-45 ____d) 45-55 ____ e) 55 -65 ____ 

 f) 65-75 ___g) >75 __ 

Gender  Male ____ Female ____ 

Occupation: a) Camel farmer (Producer) b) Camel Trader (Live camels, Camel Milk,  

Camel Meat, Camel Hides, c) Other __________ specify) 

County: Mandera ______  Wajir ______ 

Duration in Camel Business: a) < 5 years ____, b) 5-10 years ____, c) 10 -20 

____years, d)  >30 years ____. 

ii. Specific information 

a. Breed preferences and factors affecting productivity 

The following statements relate to issues of production of camels in your area. On a scale 

of 1 – 5 (with 1-Strongly Disagree 2- Disagree 3 – Neither agree nor disagree, 4- 

Agree,  5- Strongly agree), please indicate your opinion with reference to breeds of 

camels in terms of production. 

Type of breed(s) kept. __________________ __________________ 

 

S/NO Statement 1 2 3 4 5 

1 I prefer the breed for its high productivity of 

milk, meat and hides 

     

2 The breed of camels kept in this area is only 

one due to its tried and tested qualities of 
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resilience, productivity and trade 

3 I keep mixed breeds of camels to compare 

their productivity 

     

4 Camel breeding is mainly through bulls 

(camel males) hence the only breed(s) 

available 

     

5 I have tried other breeds of camels in this 

area but they have failed  

     

6 Farmers in this area cannot access any other 

breed of camels 

     

7 Technology for artificial insemination is not 

available hence farmers use male camels for 

breeding hence low-quality breeds. 

     

8 Farmers can access better genetic potential of 

breeds through cooperatives and other pooled 

resources. 

     

9 There is shortage of male camels which 

negatively affects productivity due to loss of 

mating time and genetic vigour 
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b. Purpose of keeping camels 

The following statements relate to issues of production of camels in your area. On a scale 

of 1 – 5 (with 1-Strongly Disagree 2- Disagree 3 – Neither agree nor disagree, 4- 

Agree,  5- Strongly agree), please indicate your opinion on the state of camel production. 

S/NO Statement 1 2 3 4 5 

1 I keep camels for family sustenance in terms 

of milk and meat for food.  

     

2 I keep camel(s) only for prestige and as a 

show of wealth 

     

3 I keep camel(s) for both milk, meat and hides 

trade (commercial purposes only) 

     

4 I keep camels since they are the most 

resistant to climatic conditions in this area 

     

5 I keep camels after all other livestock 

keeping became difficult due to adverse 

weather 

     

6 I keep camels for social cultural purposes 

like marriages and other traditional rites. 

     

7 Due to cattle rustling and other raids 

(insecurity) which affect cattle, sheep and 

goats, I chose to keep camels as a less risky 

venture 
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d. Effects of animal care on camel productivity  

The following statements relate to issues of animal care for camels in your area. On a 

scale of 1 – 5 (with 1-Strongly Disagree 2- Disagree 3 – Neither agree nor 

disagree, 4- Agree,  5- Strongly agree), please indicate your opinion with reference to 

availability, quality and efficiency of animal care for camels in your area. 

S/NO Statement 1 2 3 4 5 

1 There is insufficient veterinary care for 

animals in this area. 

     

2 Government veterinary services and other 

technical advisory services on animal care 

are no longer available in this area. 

     

3 The poor breeds, poor production practices 

and poor animal care are due to lack of 

knowledge and support on these issues. 

     

4 Animal care is critical but also expensive for 

an ordinary camel farmer hence sometimes 

we end up losing animals to preventable 

diseases. 

     

5 Private veterinary and agro-chemical shops 

exist in the area but drugs and chemicals for 

camels are out of reach of most farmers. 

     

6 Cooperatives are not very well established to 

deal with camels and the few available ones 

are weak and limited in their services. 

     

7 Camel keeping can be a lucrative venture if 

government or other agencies improved on 
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animal care. 

8 Milk and meat productivity (litres of 

milk/camel/day and carcass cold dressed  

weight (Kg)/slaughtered camel are low when 

animal health is not properly maintained. 

     

 

e. Economic benefits of camel productivity (Dependent Variable) 

 

S/NO Statement 1 2 3 4 5 

1 I keep camels for their high-quality milk      

2 Camels provide enough milk for my family 

and for sale to generate income 

     

3 The yield of milk/camel/day has been 

increasing over the years 

     

4 I keep camels for high quality meat which I 

sell in the local butcheries/abattoirs for 

income. 

     

5 The meat production per unit (carcass cold 

dressed weight (Kg)/slaughtered camel) are 

high and have continued to increase 

     

6 I keep camels for other by-products like 

manure which I use in crop production or 

sell. 

     

7 I sell high quality hides from camels when I 

slaughter them and get income. 
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8 The quality of hides (price/hide/camel) is 

high and increasing 

     

9 My camels provide other sources of food like 

milk by-products (cream) and blood. 

     

10 Camels are the lifelines of people in this area 

since they provide all our food and other 

social needs like payment of dowry. 

     

11 Camel trade generates enough profits to keep 

my business running and surplus for 

investments. 

     

12 I am able to educate my children with 

income from camel productivity and trade.  

     

13 I could get more in terms of milk and meat 

from camels if I got productivity enhancing 

inputs like supplementary feeds. 

     

14 Camel business gives my family income to 

carry out other financial transactions to 

improve our lives. 

     

 

Thank you for participating in this interview. The findings will be used for 

academic purposes only.  
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Appendix III: Interview Schedule for the County Extension Officers  

(Animal production and veterinary officers)  

1. What is your view on the existing camel breeds in Mandera County? 

2. How productive are the breeds in terms of camel milk, meat and hides? 

3. What are the major breeding methods available among farmers? Camel bulls, 

Artificial insemination, etc- please explain. 

4. Are the breeding bulls of high genetic vigour? Are they adequate for the right 

breeding ration of bulls: female camels? 

5. What, in your view, is the main purpose of farmers/dealers keeping camels in 

Mandera county? Give a few reasons. 

6. Is camel keeping an adequate and lucrative socio-economic and livelihood 

sustaining venture? Explain.  

7. How has camel husbandry and business impacted on the ordinary farmers or 

camel dealers in Mandera County? 

8. What do you think can be done to improve or enhance this socio-economic 

impact? 

9. Do camel farmers have access to free Government Veterinary Services?  

10. Are there private Veterinary Service providers in the County? 

11. How expensive is veterinary care from private care givers, if any? 

12. Do you think the available veterinary care givers are adequate to serve camel 

farmers? 

13. How accessible are veterinary drugs and vaccines by camel farmers in the county? 

14. How critical is infrastructure in terms of facilitating camel farmers or dealers in 

this county.  

15. What do you think should be done to improve on the infrastructure in the county 

to serve camel  

16. How has the government extension or technical advisory service assisted camel 

farmers in Mandera county? 

17. Are adequate government specialists or extension agents to reach out and teach 

camel farmers on good camel husbandry (feeding) and veterinary care? 
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18. What challenges face government extension services in terms of serving camel 

farmers and other dealers in camel business? 

19. Are there camel cooperatives in Mandera? If so, how robust are they? What 

services do they provide to their members? 

20. In your view, is camel business in Mandera county a lucrative venture? If yes, 

why? If no, why not?  

21. What do you think the Government of Mandera County and the national 

government can do to improve on camel production for the welfare of camel 

keepers in Mandera?  Please elaborate.  

 

Thank you for participating in the interview. The findings will be for academic 

purposes only.  

 

 

Appendix IV: Focus Group Discussion Guide for camel farmers  

(For Common Interest Groups) 

Focus Group Discussion Guide 

County:  _____________________________________ 

Name of group: _____________________________________ 

Type of group eg producer, traders, processors, etc: ___________ 

Registration date and number: _____________________________ 

Group type e.g. Self-help, Community service or cooperative (specify) 

_______________________________________________________ 

Directions: 

Any member in the group with knowledge and right answers can volunteer information in 

a ground table discussion. All suggestions or contributions or opinions are valid and 

should be respected by members unless they are contrary to the group norms which 

should be aptly corrected. No member should vilify another over their contributions. 

Guiding questions? 

1. What does the group exist to do? 

2. How is the group leadership arrived at? 
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3. What are the major benefits of being in this group? 

4. What are the major challenges of being in the group? 

a. How does the group lobby and advocate for interventions 

by relevant bodies e.g. government on its challenges? 

5. How effective is the lobby? 

6. What tangible benefits has the group gotten from any stakeholder 

(government or NGO) over the previous three years? 

7. What is the future focus of the group in terms of Camel production 

and productivity? 

8. What suggestions do member have on improving their group 

welfare and indeed commercializing camel production? 

9. What would the group want to be highlighted from this study? 

10. What plans does the group have to expand its business of Camel 

production? 

11. Any other suggestions? 
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Appendix V: Descriptive Statistics Results 

Appendix V.1. Effect of Camel Breed Preferences on Camel Productivity in Mandera county 

  SD D N A SA Mean Std deviation 

I prefer the breed for its high productivity of milk, meat, and hides n 12 51 52 41 52 3.1 0.87 

% 12.0 22.9 23.4 18.3 23.3 

The breed of camels kept in this area is only one due to its tried and 

tested qualities of resilience, productivity, and trade 

n 7 23 21 87 85 4.1 1.02 

% 3.1 10.3 9.3 39.0 38.0 

I keep mixed breeds of camels to compare their productivity n 18 13 23 77 92 4.1 0.17 

% 8.0 5.8 10.3 34.5 41.2 

Camel breeding is mainly through bulls (camel males) hence the 

only breed(s) available 

n 11 14 22 79 97 4.1 0.81 

% 4.9 6.3 10.0 35.4 43.5 

I have tried other breeds of camels in this area but they have failed n 5 7 36 85 89 4.1 1.21 

% 2.2 3.1 16.1 38.1 39.9 

Farmers in this area cannot access any other breed of camel n 16 17 40 60 90 3.6 1.14 

% 7.2 7.6 18.1 26.9 40.2 

Technology for artificial insemination is not available hence 

farmers use male camels for breeding low-quality breeds. 

n 11 18 57 55 82 3.9 1.91 

% 4.9 8.1 25.4 24.6 36.8 
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Farmers can access the better genetic potential of breeds through 

cooperatives and other pooled resources. 

n 16 21 33 88 65 3.8 1.14 

% 7.2 9.4 14.7 39.5 29.1 

There is a shortage of male camels which negatively affects 

productivity due to loss of mating time and genetic vigor. 

n 6 16 42 84 75 3.9 0.11 

% 2.6 7.2 18.7 37.7 33.6 

Mean and Standard Deviation       3.7 1.1 

 

 

Appendix V.2: Effect of Animal Care on Camel Productivity in Mandera County 

  SD D N A SA Mean Std deviation 

There is insufficient veterinary care for animals in this area. n 2 18 15 92 96 4.0 0.75 

% 0.01 0.08 6.5 41.3 43 

Government veterinary services and other technical advisory 

services on animal care are no longer available in this area. 

n 1 7 21 94 100 4.1 0.67 

% 0.0 0.03 9.4 42.2 44.8 

 

The poor breeds, poor production practices, and poor animal care 

are due to a lack of knowledge and support on these issues 

 

n 

 

0 

 

6 

 

23 

 

134 

 

60 

 

4.0 

 

0.95 
% 0.0 2.7 10.3 60.1 26.9 

 

Animal care is critical but also expensive for an ordinary camel 

farmer hence sometimes we end up losing animals to preventable 

diseases 

 

n 

 

3 

 

12 

 

26 

 

117 

 

65 

 

4.1 

 

0.86 
% 1.3 5.4 11.7 52.5 29.1 
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Private veterinary and agro-chemical shops exist in the area but 

drugs and chemicals for camels are out of reach of most farmers. 

n 3 13 39 108 60 3.8 1.16 

% 1.3 5.8 17.5 48.4 26.9 

 

Cooperatives are not very well established to deal with camels and 

the few available ones are weak and limited in their services. 

 

n 

 

3 

 

23 

 

24 

 

109 

 

64 

 

3.9 

 

1.25 
% 1.3 10.3 10.8 48.9 28.7 

Camel keeping can be a lucrative venture if the government or 

other agencies improved animal care. 

n 0 14 37 102 70 4.1 1.09 

% 0.0 6.3 16.6 45.7 31.4 

 

Milk and meat productivity (liters of milk/camel/day and carcass 

cold dressed weight (Kg)/slaughtered camel are low when animal 

health is not properly maintained. 

 

n 

 

8 

 

28 

 

47 

 

63 

 

77 

 

4.0 

 

1.11 
% 3.6 12.6 21.1 28.3 34.5 

Mean and Standard Deviation       4.0 0.97 



100  

  

Appendix V.3: Effects Infrastructure on Camel Productivity in Mandera County 

  SD D N A SA Mean Std 

deviatio

n 

The road network in the County is very poor for transportation of 

goods and services which negatively impacts on all aspects of 

camel production 

n 10 27 63 57 66 3.4 0.43 

% 4.4 12.1 28.3 25.5 29.6 

Livestock products, veterinary care products and services are all 

negatively impacted by poor state of roads in the county. 

n 16 42 72 56 37 3.3 0.24 

% 7.2 18.8 32.2 25.1 16.6 

Sale of camel milk is mostly affected by poor road network 

especially during the rainy season since the same cannot reach the 

market in time and mostly gets bad or is wasted 

n 18 14 40 75 65 3.8 0.09 

% 8.1 6.3 17.9 33.6 29.2 

Meat products from slaughtered camels sometimes fail to reach 

towns due to poor road networks hence fetch little prices in the 

localities which sometimes are not paid 

n 21 11 71 57 63 3.4 1.04 

% 9.4 4.9 31.8 25.6 28.3 

There are no refrigeration services like cold rooms for storing milk 

or meat products hence these get spoilt and waste before they reach 

n 31 9 47 60 76 3.4 1.04 

% 13.9 4.0 21.1 26.9 34.1 
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the market which negatively impacts trade. 

There are no refrigerated trucks for long distance transport of milk, 

meat or other camel products hence wastage and poor prices 

n 12 12 75 58 66 3.2 1.02 

% 5.3 5.3 33.6 26 29.6 

Long distances to markets and poor roads militate progressive and 

profitable camel production 

n 22 23 35 71 72 3.7 1.15 

% 9.9 10.3 15.6 31.8 32.2 

      

Mean and Standard Deviation       3.5 0.72 

N = 223 

Appendix V.4: Effect of Government Interventions on Camel Productivity in Mandera County 

  SD D N A SA Mean Std deviation 

There is limited or no government intervention in camel breeds and 

breeding which negatively impacts camel production, productivity, 

and trade. 

n 3 14 49 59 99 3.7 0.34 

% 1.3 6.3 21.9 26.5 44.4 

Little or no government intervention in veterinary care negatively 

impacts camel production, productivity, and trade 

n 17 39 28 73 66 3.5 0.65 

% 7.6 17.5 12.7 32.7 29.6 

Lack of government intervention in knowledge provision n 20 15 52 65 71 3.4 0.45 
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(extension service) negatively impacts camel production, 

productivity, and trade 

% 8.9 6.7 23.2 29.1 31.8 

Little or no government intervention in road development and 

maintenance negatively impacts camel production and trade 

n 10 15 34 58 106 3.8 1.03 

% 4.5       6.7 15.3 26.0 47.5 

Failure of the government the provision of refrigeration facilities 

negatively impacts camel production and trade 

n 3 13 65 62 80 3.8 0.78 

% 1.3 5.8 29.2 27.8 35.9 

County Governments has formulated policies that are geared 

towards improving the welfare of camel producers and traders 

n 17 12 87 54 53 3.3 1.22 

% 7.6 5.4 38.9 24.2 23.7 

The County and national governments have provided additional 

funds to improve farming and trade in camels. 

n 79 66 50 13 16 2.3 0.69 

% 35.4 29.6 22.3 5.6 7.2 

Support by the government is only limited to mass vaccinations 

against quarantine disease outbreaks and hence has very little 

impact on camel production and trade 

n 10 7 46 59 101 3.6 1.11 

% 4.5 3.1 20.6 26.5 45.3   

Mean and Standard Deviation       3.6 0.80 

N = 22 
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