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Abstract 

Milk production in developing has remained lower than 20 litres/cow/day in developed countries. Subsequently the aim of the 

current study determined the influence of socio-economic factors on dairy cow milk production among small-scale dairy farmers 

in Marakwet East Sub-County, Kenya. Data was collected using a questionnaire from a sample of 220 small-scale dairy farmers 

through stratified and systematic random sampling. The descriptive results revealed that small-scale dairy farmers had a mean 

age of 47.1 ± 8.1 years, with family size of 5 members, farmer experience of 16.8 ± 8.1 years, with average annual income of 900 

± 250 USD. Majority of the small-scale farmers were male (65.8%), married (90.3%), with a primary level of education (53.1%) 

and were involved in full-time farming activities (63.3%). The multiple linear regression results revealed that socio-economic 

factors significantly (Adjusted R2 = 0.791, P < 0.01) influenced milk production at 79.1% where a unit increase in the level of 

education, family/household size, farmer’s experience and total annual farmer’s income had a positive impact of 60.2%, 109.1%, 

131.1%, and 112.2% respectively on milk production. Strategies to improve milk production should encourage more women and 

youth to be proactive in the local dairy sector. 
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1. Introduction 

The dairy industry dominates the livestock sector in several 

countries due to the rapid increase in demand for milk which 

stood at 105-110 g/capita/day against a supply of 51.4 

g/capita/day in 2020 [1]. In 2021, the dairy sector produced 

844 million metric tons (MMT) of cow milk worldwide [2]. In 

countries such as the United States of America, Western Eu-

ropean countries, Russia, the United Kingdom, China, India, 

and the Scandinavian countries dairy farming is done on a 

large scale and it is highly mechanized [3, 4]. This is reflected 

in the milk production by 2020 which was dominated by India 

(187.95 MMT), the European Union (143.9 MMT), United 

States of America (USA) (102.4 MMT), Pakistan (45.78 
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MMT), China (35.6 MMT), Brazil (34.7 MMT), Russia (30.6 

MMT), and United Kingdom (UK) (21.4 MMT) [5]. Ap-

proximately 150-230 million households around the globe are 

engaged in raw cow milk production [6]. Among these, over 

80% of the raw milk volume produced globally comes from 

small-scale dairy cattle production systems. Small-scale dairy 

farmers are estimated at 700 to 950 million (10 to 12%) of the 

world population [7]. On average, these small-scale farmers 

rear two milking cows producing about 11 litres per day. 

Dairy production in Africa plays a central role in the re-

gion’s economic and sustainable development. The industry 

has been growing gradually where traditional systems have 

dominated milk production accounting for above 90% of the 

dairy ruminant population in Sub-Saharan Africa [8, 9]. The 

total volume of milk in the continent stood at 46.62 MMT in 

2022 [10]. These values represent only about 5% of the 

world’s milk production. In 2022, quintet African countries 

led by Kenya (4.92 MMT), Sudan (4.59 MMT), Egypt (4.47 

MMT), South Africa (3.75 MMT), South Sudan (3.26 MMT), 

Algeria (3.06 MMT) and Ethiopia (2.77 MMT), accounted for 

70% of the total milk production from small-scale dairy 

farming [5, 10]. 

Dairy farming has a significant contribution to Kenya’s 

economy [11]. Kenya has one of the largest dairy industries in 

sub-Saharan Africa with an improved cattle herd larger than 

all of the rest of Eastern Africa. Dairy farming is the single 

largest sub-sector of agriculture in Kenya contributing 14% of 

Agricultural Gross Domestic Product (GDP) and 3.5% of total 

GDP [5]. Dairy milk production in Kenya, among 625,590 

small-scale dairy farmers, stood at 510.5 million litres (4.92 

MMT) in the year 2021 [11], with an average of 10 litres of 

milk per cow per day. Small-scale dairy farmers dominate the 

sector (80%) with about 1.8 million farmers involved in the 

production of milk. 

In Elgeyo Marakwet County, dairy production has emerged 

as a critical player in the local economy, food security, and 

household employment opportunities for a substantial portion 

of the population [12]. However, despite the improvement in 

dairy cow milk production over the years in Marakwet East 

Sub-County, the average per capita dairy cow milk production 

is alarmingly low, ranging from 5.52 to 5.75 litres per cow per 

day. That production rate falls significantly short of Kenya’s 

potential yield of 10 to 12 litres per cow per day achievable 

under optimal dairy farming conditions [13]. The production 

is also lower than the world’s average of 20 litres/cow/day [5]. 

Therefore, there could be factors in the study area that could 

have contributed to the low level of dairy cow milk production 

among small-scale dairy farmers. 

Socio-economic factors have a significant influence on the 

production of dairy cow milk, particularly among small-scale 

farmers [14, 15]. These factors include age, gender, marital 

status, family size, education level, occupation, income level, 

land size and years of experience [16]. Each of these so-

cio-economic factors may interact with and contribute to the 

complex landscape of dairy cow milk production among 

small-scale farmers. Therefore, this study aimed to determine 

the socio-economic factors affecting dairy cow milk produc-

tion among small-scale farmers in Marakwet East Sub-County, 

Elgeyo-Marakwet County, Kenya. 

2. Methodology 

2.1. Study Area 

The study area is Marakwet East Sub-County which is one 

of the sub-counties of Elgeyo Marakwet County in the former 

Rift Valley Province (Figure 1). The Sub-County borders 

West Pokot County to the North, Baringo County to the East, 

Trans Nzoia County to the West, Uasin Gishu County and 

Marakwet West Sub County to the South [17]. According to 

the Kenya Population and Housing Census, Marakwet East 

Sub-County has four wards namely: Kapyego, Embo-

but/Embolot, Endo and Sambirir. It covers a total area of 

784.3 square kilometers (KM2) (Kapyego 308.6 KM2, Em-

bobut/Embolot 151.8 KM2, Endo 178.6 KM2 and Sambirir 

145.3 KM2). The Sub-County has approximately 97,041 

people (Kapyego 21,268, Embobut/Embolot 19,794, Endo 

28,905 and Sambirir 27,709). 

The Sub-County is geographically diverse, comprising 

three distinct agro-ecological zones (AEZ): highlands, es-

carpments, and the valley floor. The highlands account for 49% 

of the Marakwet East Sub-County and encompass regions 

such as Kapyego, Chesoi, and Embobut/Embolot. These areas 

are characterized by favourable climatic conditions and are 

suitable for dairy cow rearing, sheep for wool production, as 

well as the cultivation of crops such as small-holder farmers, 

maize, peas, and beans. The escarpment covers approximately 

11% of the sub-county area and is well-suited for the cultiva-

tion of crops like maize, millet, and sorghum. Marakwet East 

Sub-County is predominantly characterized by small-scale 

farmers, with an average landholding size of 1 to 6 acres, 

while a few large-scale farmers possess an average of 17.3 

acres. Farmers in the study area practice both livestock pro-

duction and crop farming. The sub-county consists mostly of 

small-scale farmers who own land sizes that range from 1 to 6 

acres. The main food crops produced in the study area are 

Irish potatoes, dairy, maize, beans, mangoes, avocadoes, 

cowpeas, green grams, sorghum, cassava and finger millet. 

There are also cash crops such as pyrethrum, coffee, maca-

damia and Napier grass. 
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Figure 1. Map of Marakwet East Sub-County (Source: Murkomen, 2019). 

2.2. Research Design 

This study used descriptive and cross-sectional research 

designs. The descriptive research design provides a compre-

hensive description of the existing characteristics. Descriptive 

research design involves enquiring about different kinds of 

fact findings and then drawing conclusions about a targeted 

population by describing the data [18]. Cross-sectional re-

search design provides data at a single point in time [19]. This 

provides a snapshot or a "cross-section" of the small-scale 

dairy farmers in the study area at a specific moment by al-

lowing them to examine various variables and characteristics 

within that particular timeframe without studying changes 

over time. Cross-sectional research design, also known as a 

cross-sectional survey design, involves the collection of data 

at a single point in time from a sample of individuals or ele-

ments within a population. 

2.3. Target Population 

The target population encompassed all the small-scale dairy 

farmers residing in Marakwet East Sub-County. According to 

the Elgeyo-Marakwet Livestock and Fisheries Annual Report 

(2022), the total number of small-scale dairy farmers in 

Marakwet East Sub-County in 2022 were 8,364 and the dairy 

farmers’ population distribution per ward is as shown in Table 

1. 
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Table 1. Target Population of Small-scale Dairy Farmers per Ward. 

S. No Ward Target Population 

1 Kapyego 2,108 

2 Sambirir 1,419 

3 Endo 2,028 

4 Embobut 2,809 

Total 8,364 

Source: Elgeyo-Marakwet Livestock and Fisheries Annual Report 

(2022) 

2.4. Sample Size Determination 

The sample size of a survey refers to the number of units 

selected from which data are gathered which possesses rela-

tively the same characteristics as that of the population [20]. 

Larger samples reduce sampling errors but may be expensive 

and small sample sizes may increase sampling bias and error 

variance. 

The sample size determination, for the small-scale dairy 

farmers selected in the study area was based on the formula 

for calculating the minimum sample size required for this 

study. This formula contends that, in most surveys, a coeffi-

cient of variation in the range of 21%≤C≤30% and a standard 

error in the range of 2%≤e≤5% is acceptable. This study, 

therefore, used the coefficient of variation of 30% and a 

standard error of 2%. The higher limit for the coefficient of 

variation and standard error were selected to ensure low var-

iability in the same and to minimize the error. The coefficient 

variation formula is presented as shown in the equation. 

n =
𝑁𝐶2

𝐶2+(𝑁−1)𝑒2
                   (1) 

Where: n = sample size 

N = accessible population 

C = Coefficient of Variance 

e = standard error (error term) 

To find the sample size for this study, the variable values 

were then fitted into the equation as shown below: 

n =
8364×0.32

0.32+(8364−1)∗0.022
= 219.13 ≈ 220  

Thus, a total of 220 small-scale dairy farmers were the re-

quired sample size for this study. 

2.5. Sampling Procedure 

Sampling involves a method of choosing a subset of a 

population that represents the characteristics of the entire 

population to collect information about the phenomenon of 

interest [21]. This study employed purposive sampling, strat-

ified and systematic random sampling techniques. Marakwet 

East Sub County was selected as the study area because it is 

the least in terms of dairy cow milk production in Elgeyo 

Marakwet County. In the second stage, a stratified random 

sampling procedure was used to obtain the sample of 

small-scale dairy cow milk farmers in the whole Sub-County. 

This involves subdividing the small-scale dairy farmers into 

distinct subgroups or strata based on relevant characteristics. 

In this study, the four wards in Marakwet East Sub-County, 

namely Kapyego, Sambirir, Endo and Embobut/Embolot 

served as the strata. Thirdly, in each ward of the study area, a 

proportionate size sampling procedure was used to pick re-

spondents for the study as shown in Table 2. 

In the last stage, a systematic random sampling technique 

was used. This sampling involved selecting every nth indi-

vidual from the sampling frame or the list obtained from the 

sub-county Agricultural, Livestock, and Fisheries Office. This 

technique ensures that each individual in the population has 

an equal chance of being selected. 

Table 2. Proportionate Size Sample Distribution per Ward. 

Ward 
Target Pop-

ulation 
Proportion Sample Size 

Kapyego 2,108 25.20% 58 

Sambirir 1,419 17.00% 39 

Endo 2,028 24.20% 56 

Embobut 2,809 33.60% 77 

Total 8,364 100% 230 

Source: Author’s Computation from Marakwet East Sub-County 

Livestock and Fisheries Annual Report (2022). 

2.6. Data Collection Instrument, Validity and 

Reliability 

In this study, primary data was collected directly from the 

small-scale dairy farmers using a questionnaire. The ques-

tionnaire was administered to 230 small-scale dairy farmers 

by the research team that comprised the researcher and nine 

trained research assistants. 

To establish the validity of the research instrument for this 

study, two measures were used. Firstly, the validity of the 

instruments was ensured through a comprehensive literature 

review and expert opinions [22]. Secondly, in this study, va-

lidity was achieved by discussion with the two university 

supervisors on the items in the instrument, which is expert 

opinion. The two experts have extensive experience in 

teaching and supervising postgraduate students. They were 

able to ascertain the validity by the clarity of wording and 
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whether the respondents were able to interpret all questions 

similarly. Suggestions were then incorporated into the final 

instruments. 

To ensure the reliability of the questionnaire, several 

measures were implemented. Firstly, internal consistency 

reliability is assessed using Cronbach's Alpha technique to 

measure the inter-item reliability of scales [23]. A pilot scope 

of between 1% and 10% is considered suitable. For this study, 

reliability was tested by pretesting the instrument with a 

sample of 22 (10% of the sample population) small-scale 

dairy cattle farmers in Marakwet West Sub-County of Elgeyo 

Marakwet County. Marakwet West Sub-County has similar 

characteristics to the study sample but was not part of the 

study. Data from the pilot study was analysed using 

Cronbach’s Alpha coefficient, mathematically expressed as 

shown in Equation 2 below. A coefficient of 0.7 and above 

was deemed reliable. 

α =
𝑁𝑐

𝑣+(𝑛−1)𝑐
                   (2) 

Where á is the Cronbach’s Alpha coefficient,  is the av-

erage inter-item covariance among the items,  is the aver-

age variance and N is equal to the number of 

items/observations. 

2.7. Data Collection Procedure 

Before commencing data collection, a research permit was 

obtained from the National Commission for Science Tech-

nology and Innovation (NACOSTI) number (NACOS-

TI/P/24/33043). Additional mandatory legal authorization 

permits were obtained from Elgeyo Marakwet County 

Commissioner and the Ministry of Education. Subsequently, 

the researcher contacted and scheduled appointments with 

small-scale dairy cow farmers in Marakwet East Sub-County. 

Household heads served as the primary respondents during 

interviews, with spouses or knowledgeable individuals within 

the household being interviewed in cases where the household 

head is unavailable. These procedures were designed to fa-

cilitate legal, ethical, and efficient data collection while ob-

taining the necessary approvals and participant cooperation. 

2.8. Data Analysis and Presentation 

The initial data screening upon completion of the ques-

tionnaires was done by sorting, coding, and cleaning. The data 

sources were then numbered and coded using a coding frame 

in readiness for entry and analysis. The collected data were 

analysed using both descriptive and inferential statistics. 

Descriptive statistics were used to summarize the character-

istics of the variables, including measures of central tendency 

(mean) and variability (standard deviation). Frequency dis-

tributions and percentages were used for categorical variables. 

Inferential analysis was done for each specific objective with 

the help of IBM Statistical Packages for Social Sciences 

(SPSS) version 28.0.1.1 software as specified for each of the 

specific objectives as follows. 

To assess the effects of farm-specific socioeconomic fac-

tors affecting milk production among small-scale dairy 

farmers in Marakwet East Sub-County, Kenya, a multiple 

linear regression model was employed as shown in Equation 

3.3 below. This model is suitable because it allows us to an-

alyse how various socio-economic variables jointly influence 

milk production. The use of multiple linear regression is also 

appropriate because it accommodates several independent 

variables simultaneously and helps identify the strength and 

direction of their relationships with the dependent variable. 

𝑌𝑖 = 𝛽𝑜 + 𝛽1𝑋1 + 𝛽2𝑋2 + 𝛽3𝑋3 + 𝛽4𝑋4 + 𝛽5𝑋5 + 𝛽6𝑋6 + 𝛽7𝑋7 + 𝛽8𝑋8 + 𝜀𝑖                        (3) 

 

Where: 

Yi= Milk production (Milk yield) 

X1= Age of household head 

X2= Gender of household head 

X3= Marital status 

X4= Education level 

X5= Family/household size 

X6= Farmer’s occupation 

X7= Farmer’s years of experience 

X8= Total farmer income 

β1, β2, …., β8 are the regression coefficients estimated. 

ε = is the error term that is normally distributed with a mean 

of zero and constant variance of epsilon squared (ϵ2), and 

included in the model to account for other factors that are not 

included in the model but affected the performance. 

Diagnostic tests were conducted on the regression results 

obtained from the analytical approach, specifically the SPSS 

output. These tests aimed to assess the assumptions underly-

ing the chosen analytical model, which in this study was 

multiple linear regression using Ordinary Least Squares. The 

main diagnostic test was multicollinearity, which refers to the 

correlation between independent variables and was assessed 

using the Variance Inflation Factor (VIF). The VIF measures 

the extent to which the variance of an estimated regression 

coefficient is inflated due to multicollinearity. A VIF of 1 

indicates no correlation, while values between 1 and 5 suggest 

a moderate correlation that does not require corrective 

measures. VIFs greater than 5 indicate severe multicollinear-

ity, which can lead to unreliable coefficient estimates and 

questionable p-values [24]. 

VIF =
1

1−𝑅2
                    (4) 

c

v
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3. Results and Discussion 

This section presents the major findings of the study and 

discusses it in comparison with the results of other studies. 

Both descriptive and econometric methods were used to an-

alyze the primary data. Descriptive statistics was employed to 

describe the general socio-economic characteristics of sample 

respondents. Econometric analysis was further used to iden-

tify socio-economic factors affecting dairy cow milk produc-

tion in the study areas. 

3.1. Response Rate and Reliability of 

Questionnaire 

For this study, a sample size of 220 small-scale dairy farmer 

households was selected to take part in the study. From the 

sampled small-scale dairy farmer households, only a total of 

196 questionnaires were duly filled by the farmers' and re-

turned for data analysis. The duly filled and returned ques-

tionnaires represented a response rate of 89.0%. The overall 

return rate was suitable for data analysis. A response rate of 

50% is adequate for analysis and reporting; a rate of 60% is 

good and a response rate of 70% and over is excellent [25]. 

Therefore, for this study, the response rate of 89% was ex-

cellent for analysis and reporting. 

The overall reliability of the questionnaire was 0.79. A re-

liability value above 0.6 is adequate to accept the research 

instrument's internal consistency [26]. Therefore the high 

reliability value above 0.6 showed that the questionnaires 

were good for analysis. 

3.2. Descriptive Statistics for Socio-Economic 

Characteristics of Sampled Households 

A summary of statistics results on the continuous so-

cio-economic characteristics of small-scale dairy farmers is 

shown in Table 3. 

Table 3. Socio-Economic Characteristics of the Sampled Small-Scale 

Dairy Farmers for Continuous Variables. 

Variable Mean Std. Dev. Min. 

Age of the household heads (Years) 47 8.1 28 

Family size (Number) 5 2 3 

Farmer experience (Years) 16.8 8.1 3 

Total farm income [50]† 900 250 100 

Source: Author’s computation from Survey Data (2024) 

†Converted from Kenya Shillings (KSH) to USD at the rate of 1 

KSH = 0.0078 USD. 

The mean age of the household heads of the small-scale 

dairy farmers in the study area was 47 years, with a minimum 

of 28 years and a maximum of 60 years. The current findings 

indicate that a higher proportion of farmers were old due to 

the possible migration of the youths to towns to look for better 

opportunities at the expense of livestock farming [27]. The 

high number of older farmers population in the dairy industry 

production may also be related to the fact that land ownership 

is quite hard for young people to acquire. The current results 

are in convergence with other study findings such as those of 

[28] who found that the mean age among livestock farmers in 

Tigania East Sub-County in Meru County was 46 years. 

Further, the mean ages of livestock farmers were 44.8 years 

and 45.4 years in Kajiado and Makueni Counties, respectively 

[29]. The current results also converge with the mean age of 

46 years for ruminant farmers in Northern Ghana [30], and 47 

years for dairy farmers in Mekelle, South Africa [31] as well 

as 45 years age among livestock farmers in the West Region of 

Cameroon [32]. 

The result on family/household size indicates that there 

were 5 members in each family, where the minimum number 

was 3 and a maximum of 10 members. The number of mem-

bers in the family is an important source of labour for the 

farms. Few members of the households therefore imply in-

adequate and unreliable farm labour supply thus negatively 

impacting milk production. The current result concurs with 

the provincial and national average family size of 5 members 

in Kenya [17]. This result also compares well with a study 

finding [33] conducted in Kiganjo Sub-location in Kiambu 

and found the mean size to be 5 members, small-scale farmers 

in Western Kenya which reported 5 members per household 

[34]. Elsewhere, the current study compares well with the 

mean number of 5 members among small-scale livestock 

farmers in Dodoma and Morogoro located in Tanzania [35], as 

well as the mean age of 5 members among livestock farmers 

in three regions of Mayange in Rwanda, Mwandama in Ma-

lawi and Ruhiira in Uganda [36]. Nevertheless, the current 

results of 5 members in a household are lower than the 12 

household members reported among pastoral farmers adopt-

ing artificial insemination in Narok and Kajiado counties of 

Kenya [37]. The current household size is also much lower 

than the 10 reported in a research study on pastoral house-

holds in Ghana [38]. 

From the results, the overall farmer’s years of experience in 

livestock production in the study area was 16.8 years, which 

ranged from a minimum of 3 years to a maximum of 30 years. 

The current results suggest that the small-scale farmers had 

attained enough experience that positively influenced their 

levels of dairy production. The current results show similarity 

with a study of farmers’ experience in other regions of Kenya. 

Such previous research studies include that of Job and others 

[14], who found the mean years of farmers' experience to be 

16.76 years for dairy farmers in Mosop Sub County, Nandi 

County. Likewise, in Central Kenya, a study on factors in-

fluencing economic efficiency of milk production among 
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small-scale dairy farms in Mukurweini, Nyeri County, the 

mean years of farmers' experience was 16.7 years [39]. The 

current years of farmer experience compared to the 16.8 years 

of communal livestock farmers in Ga-Matlala, Limpopo 

Province, South Africa [40], 17 years of experience among 

farmers participating in traditional and modern livestock 

markets in the Republic of Benin [41], and 16.3 years farmer 

experience of small-holder cattle farmers in South-Kivu 

Province, Eastern Democratic Republic of Congo [42]. 

The results for the mean annual farmer income of the 

small-scale dairy farmers was 900 USD, with a minimum of 

100 USD and a maximum of 2000 USD. Low mean annual 

farmer income makes many farmers remain vulnerable and 

experience shocks that have a significant impact on their 

households since many lack appropriate coping strategies. 

Although it is often difficult to compare the income of farmers 

across different countries due to constant fluctuation of the 

rate of exchange, and cost of living, the current average an-

nual income level of 900 USD which translates to 75 USD 

per month in the household and compares well with farmer 

income in several regions in Nakuru and Nyandarua Counties 

[43]. The current farmers’ income levels were however, lower 

than in other studies done in Kenya where the income level 

among small-scale livestock farmers was 1918 during a 

KIPPRA household survey [44], 2580 USD in Kangema, 

Murang’a County during a study of the uptake of modern 

reproductive technologies in dairy cattle [45]. The per capita 

farmer income in the study area was estimated at 0.40 USD 

per day, which is indeed low earning compared to a world 

recommended standard per capita of 5.50 USD per day for 

upper-middle-income countries, as well as 3.20 USD per day 

in lower-middle-income countries that reported a mean per 

capita of 2 USD per day. The country's results confirm pre-

vious findings of low income among livestock farmers in-

cluding dairy farmers in Sub-Saharan Africa [46]. 

A summary of statistics results on the nominal so-

cio-economic characteristics of small-scale dairy farmers is in 

Table 4. 

Table 4. Socio-Economic Variables of Sampled Small-Scale Dairy 

Farmers for Nominal Variables. 

Variable Frequency (n=196) Percent 

Gender   

Male 129 65.8 

Female 67 34.2 

Marital status   

Single 7 3.6 

Married 177 90.3 

Widowed shown 12 6.1 

Variable Frequency (n=196) Percent 

Level of education   

Primary 104 53.1 

Secondary 83 42.3 

College 9 4.6 

Farmer occupation   

Full-time farmer 124 63.3 

Part-time farmer 18 9.2 

Fully employed 42 21.4 

Trader 12 6.1 

Source: Author’s computation from Survey Data (2024) 

The summary statistic results on the gender of the house-

hold head of the small-scale dairy farmers show that 65.8% 

were males while 34.2% were females. The results show that 

smallholder dairy cattle farming in Marakwet East 

Sub-County is male-dominated, as more men are involved 

than women. This was not surprising since in African society, 

most of the households are headed by males who are in charge 

of the land and livestock resources. The result of the current 

study compares well with gender differences in Eastern and 

Western regions of Kenya where 77% of the households are 

male-headed compared to female-headed households [47]. 

The current study agrees also with several other studies on the 

gender composition of the livestock farming communities in 

Sub-Saharan Africa. In Free State South Africa, [48], males 

were 87.6% and females were 12.4% in a study on 

socioeconomic factors influencing livestock production 

among smallholder farmers. In three Regions of Nigeria, a 

study on socio-economic characteristics of subsistent small 

ruminant farmers [49], males were 71.5% and females were 

28.5%, which is almost in convergence with the current study 

finding. 

Statistics results on marital status indicate that 90.3% of 

small-scale dairy cow milk-producing farmers were married, 

6.1% were widowed and 3.6% were single. The high number 

of married small-scale dairy farmers in Marakwet East Sub 

County is not surprising since most of the household heads are 

mature and belong to the elderly category in a region where 

marriage is appreciated. Many African men at the age above 

26 years are often married. These results converge with others 

on the marital status of household heads in Africa. A study on 

factors influencing milk production among small-scale dairy 

farmers in Bomet County, Kenya [50], also found that 90% of 

the dairy farmers were married, which is in convergence with 

the current study findings. 

The result on the level of education of the small-scale dairy 

farmers showed that a large number of the small-scale farmers 

had primary levels of education (53.1%) followed by sec-
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ondary levels of education (42.3%) and the least being college 

level of education (4.6%). These results imply that the low 

levels of literacy among farmers hinder their economic and 

commercial engagement in dairy production in the study area. 

Low levels of education and literacy among small-scale 

farmers lead to poor animal feed production practices, con-

servation, and utilization which negatively impact milk pro-

duction. Kenya has a literacy level of 78% where 54% have 

secondary education [17]. Education is significant in en-

hancing productivity among farming households. This was 

likely because household heads with education are more 

likely to adopt new technologies and innovations that are vital 

for productivity enhancement. Generally, the more educated 

people are, the more efficient producers they become [51]. 

The high proportion of primary-level education in the current 

study converges with other studies that have determined that 

the majority of Kenyan farmers often drop out of primary or 

secondary schools to concentrate on farming activities as 

reported in a study on factors influencing smallholder dairy 

cattle productivity in Tigania East sub-county, Meru County 

[28]. In three Regions of Northern Ghana, 64% of males had 

no formal education, 13% had primary education and 15% 

had secondary education [30]. However, in a study on deter-

minants of smallholder dairy farmers’ access to credit in Uasin 

Gishu County, Kenya [52], 43.8% of the farmers had attained 

post-secondary education, which is in divergence from the 

current study finding. 

The results on the main occupation of the farmers show that 

63.3% of the farmers were full-time farmers, 21.4%, 9.2% and 

6.1% were fully employed, part-time and traders respectively. 

The current results indicate that most of the small-scale 

farmers are more involved in dairy production by being 

full-time farmers which may positively impact dairy produc-

tion if they make the right investments in terms of quality 

dairy breeds, housing and feeds. This result agrees with the 

study by [43] among dairy farmers in Nakuru and Nyandarua 

counties who found that 81.1% of farmers in the study area 

depend on farming as their main source of occupation. The 

current results converge with the study by [48] among farmers 

in Free State in South Africa who found that 77.2% of the 

respondents’ main occupation was farming, while 12.8% were 

employed and 10% were doing business. In Boditti, South 

Ethiopia, 48.5% of the small-scale farmers' occupations were 

farming activities, 25% were government workers and 16.7% 

were traders [53]. The current result is dissimilar from the 

finding in a study on fodder production on smallholder 

farmers’ household income in Homa Bay County, Kenya, 

where it was found that 40% of livestock farmers had formal 

employment while 18.3% indicated that livestock farming 

was their main occupation [54]. 

3.3. Descriptive Results for Dairy Cow Milk 

Production 

Table 5 shows the average annual milk production per 

household, the average annual milk production per cow, the 

average daily milk production per cow, the average daily 

average per household, the average number of dairy cows per 

household, and the average number of lactating cows per 

household. 

Table 5. Milk Production Statistics in Marakwet East Sub County. 

Milk production (litres) Mean Std. Dev 

Average annual milk production per household 2,925 211 

Average annual milk production per cow 975 101 

Average daily milk production per cow 4.5 0.4 

Source: Author’s computation from Survey Data (2024) 

The result in Table 5 of the results shows that the total av-

erage annual milk production per household is 2,925.2 litres 

in Marakwet East Sub County. The current milk production 

per household is lower than the per household milk produc-

tion values reported in developed countries such as those 

found in a study on the analysis of milk production and failure 

data using unit exponentiated half logistic power series class 

of distributions where 12,450 litres were reported in the USA 

[55]. In another study on the organic milk production and 

dairy farming constraints and prospects under the laws of the 

European Union [56], results revealed that an average total of 

8,675 litres of milk per household annually was produced in 

the European Union. The current annual milk production per 

household is also lower than in another study on household 

dairy production, dairy intake, and anthropometric outcomes 

in rural Bangladesh which reported that milk production per 

household was 5,150 litres [57]. A dissimilar result was also 

found in the study on the economic efficiency of milk 

production among smallscale dairy farmers in Mukurweini, 

Nyeri County, Kenya [58], which found that the annual milk 

production per household was 4,500 litres. 

Results also show that the average household annual milk 

production per cow was 975 litres which was similar among 

the wards of Marakwet East Sub-County. The current milk 
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production per cow per annum was lower than the national 

milk production average of 2,359 litres reported in a study on 

the impact of ICT-based extension services on dairy produc-

tion and household welfare: the case of iCow service in Kenya 

[59]. The milk production per cow in the current study was 

lower than values reported in Kenya during a study on the 

effects of Calliandra and Sesbania on daily milk production 

where a total annual cow milk production was 1,300 litres per 

cow per year [60]. In a milk symposium review on the 

sustainability of dairy production and consumption in 

low-income countries, the production values for the USA 

were reported as 24,630 litres per cow per year [61]. In addi-

tion, in a study on a multi-scale framework for advancing 

national dairy sector mitigation in Israel, it was reported that 

the average milk production was 13,043 litres per cow per 

year [62]. Furthermore, in a study on the factors shaping 

cow’s milk production in the European Union, milk produc-

tion was reported as 7,960 litres per cow per year [63]. Ac-

cording to the study on the Australian cattle herd: A New 

Perspective on Structure, performance and Production, the 

total milk production was 5,782 litres per cow per year [64], 

while in China, in a study on heat stress taking a toll on milk 

production, the findings indicated that milk production was 

5695 litres per cow annually [65]. However, the current pro-

duction level per year per cow is higher than one values re-

ported in a study on modelling and forecasting of milk 

production in Chhattisgarh and India which indicate that milk 

production was 766 litres per cow per year [9]. 

Further, results revealed that the household average daily 

milk production per cow was 4.5 litres. The current milk 

production in the study area is lower than the 10 to 12 litres 

per cow per day achievable under optimal dairy farming 

conditions in Kenya [66]. This shows that cows in the study 

area produced less milk per day due to several challenges 

faced by farmers. The current milk production per cow was 

also lower than milk production per cow found in a study on 

the determinants of utilization of agricultural technologies 

among smallholder dairy farmers in Kenya where 14.3 li-

tres/cow/day was reported in Murang’a [67]. The current 

results on milk production were also lower than milk produc-

tion per cow found in a study on smallholder dairy production 

in high altitude Nyandarua milk shed in Kenya where 8.42 ± 

3.29 litres/cow/day was reported [29]. A study on the 

assessment of the performance of small-scale dairy farming in 

Meru County, Kenya [68], found that the average daily milk 

production per cow among small-scale farmers in Tigania was 

21 litres per day which is higher than the current study values. 

The current study results are also lower than the results found 

in a study on the household characteristics, production and 

quality of bovine milk from crossbred dairy stock in the rural 

dairy production system of Ethiopia, which reported that milk 

production per cow per day was 6.3 to 6.7 litres [69]. Higher 

milk production of 10 litres per day was also reported in the 

study on socioeconomic characteristics of dairy production in 

selected areas of the Central Highlands of Ethiopia [70]. 

3.4. Diagnostic Test Results 

The diagnostic results were tested for multicollinearity 

using tolerance and Variance Inflation Factors (VIF) as shown 

in Table 6 of the results. The results in Table 6 show that all 

the variables under study had a VIF ranging between 1.061 

and 2.365 and also tolerance values ranging from 0.423 to 

0.943, which show that there were no potential multicolline-

arity symptoms among the predictors and hence found to have 

no potential influence on the estimates from the model. These 

were the indicators that there was a low correlation among the 

variables under consideration. 

Table 6. Estimates of Multicollinearity Statistics. 

Variables 

Multicollinearity statistics 

Tolerance VIF 

Age of the household head 0.739 1.354 

Gender of the household head 0.677 1.477 

Marital status 0.734 1.362 

Levels of education 0.733 1.364 

Family/Household size 0.631 1.585 

Farmer’s occupation 0.731 1.367 

Farmer’s experience 0.535 1.871 

Total farmer income 0.631 1.584 

Source: Author’s Computation from Survey Data (2024) 

3.5. Econometric Model Analytical Results 

The estimated results on the effects of socio-economic 

factors on dairy cow milk production are shown in Table 7 of 

results. The results, the value of R-Square indicate the good-

ness of fit of the linear regression. R-square and Adjusted R 

Square values are 0.800 and 0.791 respectively, which means 

that 79.1% of the total variation in the dependent variable 

(milk yield) is attributed to the socio-economic factors and the 

remaining 20.9% lies within the error term in the regression 

model for this study. 

Analysis of Variance (ANOVA) test was conducted to test 

the significance of the relationship between the independent 

variables (socio-economic factors) and dependent variable 

(milk production) by predicting the power of the model with 

that of an intercept-only model [71]. The results established 

from the ANOVA test results show that the P-value is <0.01. 

This indicates a statistically significant relationship between 

milk production and socioeconomic factors, which implies 

that socioeconomic factors affect milk production to a large 

extent. 
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Table 7. Estimated Results on Effects of Socio-Economic Factors on Dairy Cow Milk Production. 

Regression Statistics 

Model summary  

Multiple R 0.894 

R Square 0.8 

Adjusted R Square 0.791 

Observations 196 

Standard Error 1.083 

 

ANOVA SS df MS F P-value 

Regression 877.925 8 109.741 93.414 <0.01 

Residual 219.683 188 1.175   

Total 1,097.61 196    

 

 

Unstandardized Coefficients Standardized Coefficients 

t Stat P-value 

Beta Std. Error Beta 

(Constant) 4.899 0.666  7.356 0 

Age of household head 0.009 0.011 0.033 0.871 0.385 

Gender of household head 0.212 0.198 0.043 1.069 0.286 

Marital status -0.107 0.173 -0.024 -0.617 0.538 

Education level 0.602 0.088 0.27 7.054 0.000** 

Family/household size 1.091 0.155 0.28 6.811 0.000** 

Farmer’s occupation 0.188 0.09 0.072 2.187 0.061 

Farmer’s experience 1.311 0.015 0.332 7.414 0.000** 

Total farmer income 1.122 0.034 0.312 7.58 0.000** 

** = significant at  = 0.01% 

Source: Author’s Computation from Survey Data (2024) 

The results of the multiple linear regression analysis, the 

level of education, family/household size, farmer’s experi-

ence and total farmer income were all statistically significant at 

a 1% level and influenced dairy cow milk production. The rest 

of the socio-economic factors were insignificant in dairy cow 

milk production among the small-scale dairy farmers. 

The education level of the household head was statistically 

significant at a 1% level with a positive coefficient of 0.602. 

This implies that, as the level of education of the household 

head increases by one unit, there is a probable increase in milk 

production among small-scale farmers by 60.2% when other 

factors are kept constant. This implies that as the farmer at-

tains a higher level of education, he has a better understanding 

of dairy farming and increases milk production from their 

dairy cows. Likewise, household heads with education are 

more likely to adopt new technologies, innovations, and best 

husbandry practices pivotal for improving dairy cow milk 

production. The current findings on the level of education of 

the household head are in convergence with a study in Zim-

babwe on factors affecting milk production in the smallholder 

dairy sector [72] who found that the education level of the 

farmers facilitated a positive attitude toward appreciating new 

dairy technologies and hence increased milk production. 

Education improves knowledge, management skills and ab-

sorptive capacity of new ideas which are important to drive 

milk production [73]. Farmers who acquire higher levels of 
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education are more inclined to practice and benefit from 

livestock production technologies such as improved dairy 

breeds, better breeding technologies, and improved feed 

technologies compared to the ones who have no formal edu-

cation due to their higher levels of technical knowledge con-

cerning livestock husbandry. The literacy level of farmers 

may also determine the rate of adoption of improved livestock 

production technology and directly affect their capacity to 

absorb new ideas that could affect milk production [74]. 

The household size of the smallholder dairy farmer was 

statistically significant at a 1% level with a positive coeffi-

cient of 1.091. This implies that as the family/household size 

increases by one additional member, there is a probable in-

crease in milk production among small-scale farmers by 109% 

when other factors are kept constant. In Kenya, dairy pro-

duction is largely subsistence, and off-farm income opportu-

nities are limited in rural areas of Kenya, the positive associ-

ation between household size and increased milk production 

is indeed not surprising. This could be attributed to the fact 

that a large household size acts as a source of cheap family 

labour thereby increasing the family’s chances of more milk 

production. Relatively larger households would mean in-

creased labour supply and also an incentive for increased farm 

productivity [75]. The current result is in agreement with a 

study on the economic efficiency of milk production among 

small-scale dairy farmers in Mukurweini Sub-county, Nyeri 

Kenya [76] which found that the size of the household posi-

tively affected milk production efficiency. In a study on the 

determinants of market participation among smallholder 

farmers in Southwest Ethiopia [77], family size was statisti-

cally significant where a one-person increase in family size 

decreased the level of participation by 3.6% which is in di-

vergence with the current study. In a study, the household size 

was positive (0.044) and statistically significant on access to 

credit among smallholder dairy farmers in Bomet County, 

Kenya [50] which is also in divergence from the current study 

finding. 

Farmer’s years of experience in dairy production was sta-

tistically significant at a 1% level with a positive coefficient of 

1.311. This implies that an increase of one year of farmers' 

experience increases the probability of milk production 

among small-scale farmers by 131% when other factors are 

kept constant. Many years in dairy farming imply that farmers 

are experienced in managing their dairy cattle better for im-

proved milk productivity. The current study findings were in 

convergence that farmers with experience utilized their 

long-term acquired knowledge and skills to reduce risks re-

lated to dairying and the management of diseases. Further, the 

current study agrees with another study [78], which showed 

that experience assists in making decisions and allocation of 

resources which means that the more experience one has, the 

wiser decisions are being made in terms of allocating re-

sources to new technologies such as artificial insemination, 

improving the breeds and breeding that may enhance milk 

production. This result is in line with previous in Mukurweini, 

Nyeri County, Kenya which have shown that a high farming 

experience would be related to high milk production [79]. 

Total farmer’s income was statistically significant at a 1% 

level with a positive coefficient of 1.122. This implies that as 

the household income increases by one unit, there would be a 

probable increase in milk production among small-scale 

farmers by 112% when other factors are kept constant. This 

implies that farmers with high income can have a high prob-

ability of purchasing required machinery, feeds, and re-

quirement health management facilities that may increase 

dairy production. 

4. Conclusion and Policy Implications 

The results of socio-economic factors indicated that 

small-scale dairy farmers were dominated by married males, 

aged 47.1 years, with a primary level of education, family size 

of 5 members, farmer experience of 16.8 years, doing 

full-time farming, with an income level of 900 USD. The 

multiple linear regression results show that 79.1% of the total 

variation in the dependent variable (dairy cow milk produc-

tion) is accounted for by the socio-economic factors while the 

remaining 20.9% is attributed to other factors not specified in 

this study model. To increase dairy cow milk production in 

Marakwet East Sub-County, small-scale farmers need to in-

crease the levels of education of the household heads, the 

family/household size, the years of dairying experience and 

the total farmer’s income. 

The study showed that smallholder dairy cattle production 

factors such as level of education, family/household size, 

farmer’s experience and total farmer income increase the 

dairy cow milk production in the study area. Therefore, 

strategies such as promotion to pursue further education, 

increase in family, farmer’s experience and total income are 

aimed at improving milk production among small-scale 

farmers and should be encouraged. More women and youth to 

be proactive in dairy husbandry, more single people to take up 

milk production activities and encouraging farmers in other 

occupations to give more time to milk production. 
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