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A B S T R A C T   

Inaccessibility to extension services by smallholder farmers remains one of the impediments to 
achieving high agricultural productivity and food security. Extension services play a critical role 
in information dissemination that can avert food insecurity and increase smallholder dairy 
farmers’ incomes. However, access to extension services remains a significant challenge in 
developing countries. This study investigated the influence of access to extension services on milk 
productivity among smallholder dairy farmers in Njoro Sub-County, Nakuru County, Kenya. The 
study’s target and accessible population was 17,000 smallholder dairy farmers. The study used 
simple random and proportionate sampling techniques to select study farmers. Nassiuma’s for-
mula generated a sample of 120 smallholder dairy farmers. The hypothesis underwent testing 
using simple linear regression. The regression results found a statistically significant influence 
between access to extension services and milk productivity at a 5% significance level (p < 0.05). 
Findings show that most smallholder dairy farmers accessed extension services through televi-
sion, radio, neighbours, and friends. In contrast, the top animal husbandry practices that most 
farmers were interested in were parasite and disease control, breed selection, and feed prepara-
tion. The Government of Kenya mainly provided vaccination services, while the other veterinary 
services, including deworming, pregnancy and disease diagnosis, breed selection, and treatment, 
were dominated by private entities. The Government of Kenya should improve smallholder dairy 
farmers’ access to extension services. The study recommends channeling agricultural information 
in all possible vernacular languages and Kiswahili, the national language, via television and radio 
platforms to reach all smallholder dairy cow farmers. Additionally, more emphasis should be on 
the importance of appropriate milking techniques and record-keeping among smallholder dairy 
farmers to help monitor their animals’ health, feeding, breeding, and milk productivity.   

1. Introduction 

Agriculture contributes to economic development [1–3]. A critical sub-sector in agriculture is dairy. The sub-sector employs 
approximately 1.3 billion people worldwide, with smallholder dairy farmers accounting for more than 150 million farms, especially for 
livelihoods [4]. Worldwide milk production was 883,283.7 thousand tonnes in 2019 [5]. The leading annual milk producers in the 
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world were: India, with a production of 187, 633.0 thousand tonnes, followed by the United States of America (USA), which produced 
99,082.0 thousand tonnes, Pakistan was third with 55,957.2 thousand tonnes, while China and Brazil were ranked fourth and fifth with 
productions of 36,792.8 thousand tonnes and 36,174.1 thousand tonnes respectively [5]. The annual production level for Africa was 
48,073.7 thousand tonnes [5]. The leading African milk producers were Kenya (5528.9 thousand tonnes), Egypt (4645.8 thousand 
tonnes), Sudan (4623.0 thousand tonnes), Ethiopia (3644.0 thousand tonnes) and South Africa (2287.3 thousand tonnes) [5]. 

There are approximately 59 million dairy cows in Africa, which account for 80% of the continent’s milk yield [6]. Eastern Africa 
produces half of that amount of milk, followed by Central, Southern, and Western Africa [6]. However, Eastern Africa’s milk pro-
ductivity is low since the average annual milk productivity ranges between 850 and 3150 kg/cow/year [7]. The average milk pro-
ductivity in Eastern Africa in pure dairy cow breeds is around 2000 kg/cow/year, 1000 kg/cow/year in crossbred dairy cows, and 500 
kg/cow/year in indigenous cows [7]. There is a need to implement mechanisms to address the milk productivity challenges in Africa 
and Eastern Africa. Addressing the productivity challenges will help boost food security for the anticipated population growth. 

In 2015, the United Nations (UN) projected an increase in the world’s population from 8.3 to 10 billion people by 2050 [8]. This 
population growth will increase the demand for cow’s milk by over 2% annually [9]. A considerable percentage of this demand will 
emanate from third-world countries. For instance, in Eastern Africa, the cow’s milk market is forecasted to rise by 43% by 2050 [10, 
11]. According to Mwanga et al. [9], this demand calls for increased milk productivity to sustain the projected global population 
growth. Dairy farming can help cater to the nutritional needs of the ever-growing human population [12]. Organizations and countries 
are strategizing visions and objectives that can alleviate the world’s food insecurity challenges. 

The UN’s second Sustainable Development Goal (SDG) is consistent with Kenya’s Vision 2030, which aims to combat hunger and 
poverty by increasing smallholder dairy farmers’ milk productivity by 6%–8% annually [13]. According to Staal et al. [14], more 
emphasis should be on formulating and implementing farmer-friendly dairy policies for improved milk productivity. The Kenyan 
government can improve milk productivity by having a robust institutional support framework that provides relevant support services 
to Kenyan smallholder dairy farmers [15]. Against this backdrop, the Kenyan government in 2013 developed the National Dairy 
Development Policy Framework (NDDPF) to improve dairy farmers’ productivity and contribute towards food security [16]. Imple-
menting this policy is expected to improve smallholder dairy farmers’ productivity by creating an enabling environment for access to 
milk productivity resources. 

The NDDPF outlines policies guiding dairy cow breeding, access to extension services, animal health, veterinary services, and feed 
quality assurance [17]. However, the Government of Kenya (GoK) has not fully implemented the policies that support smallholder 
dairy farmers’ access to extension, veterinary, and breeding services [17]. The gaps in service delivery are due to inadequate financing 
for extension service delivery, poor coordination between agricultural stakeholders, and uncoordinated activities within the Kenya 
Dairy Board (KDB) [17]. Therefore, the Kenya dairy sector stakeholders should address these challenges to improve institutional 
support provided to smallholder dairy farmers. 

Poor policy implementation in extension service delivery has negatively affected Kenyan smallholder dairy farmers, who produce 
80% of the country’s cow milk and contribute 14% and 3.5% of the agricultural and national Gross Domestic Products (GDPs) [18]. 
Cow milk is central to most Kenyans’ breakfast budgets and household diets and is Kenya’s second most crucial livestock product after 
meat [19]. This demand is evident in Kenya’s high per capita milk consumption of approximately 80–100 kg per year, four to five times 
that of other Eastern African countries [20]. Despite the high demand for milk, its productivity in Kenya is approximately 5.46 
L/cow/day against the potential of producing above 12.0 L/cow/day [21]. Several challenges contribute to low milk productivity in 
Kenya. 

Some constraints to achieving high milk productivity in Kenya include climate change [21]. Due to the threat to agriculture, on 
which smallholder farmers mainly rely for their livelihood, climate change makes it harder for farmers to meet their productivity 
requirements now and in the future [22]. Climate change compromises water and dairy cows’ feed availability. Animal diseases, 
inbreeding, calf mortality, high abortion rates, lack of milk storage facilities, and human encroachment into grazing lands compromise 
milk productivity [21]. Reduced genetic potential for indigenous cattle breeds and limited extension services also hamper productivity 
[23]. Also, little knowledge of animal breeding practices such as Artificial insemination (AI) inhibits food security [2]. The Kenyan 
dairy industry can fully exploit its milk productivity potential by navigating the existing institutional constraints that play a significant 
role in farmers’ accessibility to dairy production resources and agricultural extension information [21]. 

Institutional factors refer to complete joint aspects involving procedures, legal contracts, constitutions, and pacts regulating 
people’s right to use services and resources [1]. These resources and services include feeds, water, breeds, and veterinary and extension 
services [21]. Therefore, milk productivity in Kenya can be improved through enhanced accessibility to extension services [9]. Access 
to quality extension services positively impacts milk productivity [24]. Extension services disseminate advisory services that build 
farmers’ resilience towards production challenges such as diseases and climate change [25]. Extension services also provide farmers 
with non-formal agricultural education through short training in animal husbandry that improves their dairy animals’ performance 
[5]. Such activity also builds farmers’ resilience towards challenges such as climate change, diseases, feed availability, and animal 
genetics which are essential in milk productivity. 

The operationalized definition of extension services in the context of this study encompassed (i) frequency of access to extension 
services by smallholder dairy farmers from various sources, (ii) frequency of access to information on animal husbandry practices, (iii) 
frequency of applying the animal husbandry practices and, (iv) access to veterinary services. Extension service delivery’s influence in 
the agricultural sector remains an international challenge. It is vital to comprehend the capacity ability of extension services to 
promote sustainable agriculture [26]. Among the principal sources of income for households in Nakuru County, Kenya, is dairy 
farming [27]. However, Njoro Sub-County’s milk production is still below its potential of producing up to 39 million litres annually 
against the 18.5 million litres produced by dairy farmers in 2017 [28]. The decline continued to 16.57 million litres in 2018 and 16.25 
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million litres in 2019 [29]. However, researchers have conducted very few investigations to determine why this trend exists. Therefore, 
this study aimed to determine the influence of access to extension services on milk productivity among smallholder dairy farmers in 
Njoro Sub-County, Nakuru County, Kenya. 

1.1. The significance of the study 

The study findings will inform policymakers in Kenya’s Ministry of Agriculture, Livestock, and Fisheries (MoALF) on the influence 
of access to extension services on milk productivity. The findings may enlighten their decisions to take appropriate measures to 
improve access to extension services and milk productivity. Further research on untackled factors influencing milk productivity among 
smallholder farmers in Njoro Sub-County, Nakuru County, Kenya, may be premised on this study’s findings. 

1.2. The study’s conceptual framework 

The study’s conceptual framework [Fig. 1] summarizes the relationship between the study’s independent and dependent variables. 
The study’s independent variable was access to extension services which referred to the frequency of access to extension services from 
the Government, agro-dealers, Non-Governmental Organizations (NGOs), Savings and Credit Cooperatives (SACCOs), universities, 
Television, radio, research institutions, mobile phones, neighbours, and friends. Access to extension services also referred to the 
frequency of access to information on animal husbandry practices that included breed selection, feed preparation, feeding, watering, 
parasite and disease control, cowshed maintenance, breeding, milking, and record keeping. Access to extension services also studied 
the frequency of applying animal husbandry practices and the frequency of access to veterinary services, including dairy cows’ 
vaccination, disease diagnosis, treatment, pregnancy diagnosis, deworming, and treatment. 

Milk productivity was the dependent variable. The research measured milk productivity in terms of milk produced per day in litres 
per dairy cow. Membership in farmer groups was the intervening variable. An intervening variable represents external aspects the 
researcher has no control over, yet they affect the relationship between a study’s independent and dependent variables [30]. The study 
controlled membership in farmer groups through simple random sampling, which ensured the inclusion of farmers in groups and those 
who were not. 

1.3. Theoretical framework 

Ajzen’s Theory of Planned Behaviour (TPB), 1991 informed this study [Fig. 2]. The Theory of Planned Behaviour states that in-
tentions are the best predictors of human behaviour. The theory further stipulates that before an individual takes any action, they must 
have thought about it. The theory looks at three main predictors of human intentions: behavioural attitude, subjective norms, and 
perceived behavioural control [31]. Behavioral attitude is about how one thinks, feels, and has expectations about a specific behavior. 
It further subdivides into affective attitude and subjective attitude. Affective attitude involves one’s belief in behavior to be enjoyable 
or not. On the other hand, instrumental attitude is someone’s perception of behavior as beneficial or harmful to them [31]. 

The second predictor is subjective norms. These norms involve the support the family, friends, and others give to adopt a certain 
behavior or practice. Under subjective norms, there are injunctive norms and descriptive norms. Injunctive norms describe the 

Fig. 1. The study’s conceptual framework.  
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encouragement by one’s social network to engage in certain behavior. In contrast, descriptive norms refer to one’s uptake of behavior 
because others in their social networks engage or do not engage in the behavior [31]. 

In the context of this study, a dairy farmer will invest and strive to increase milk productivity if they know its benefits and 
anticipated challenges. It will also depend on whether they consider it beneficial and profitable to them and vice versa. Other factors 

Fig. 2. The theory of planned behaviour.  

Fig. 3. Map of the study area.  
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likely to determine their participation and success in the dairy enterprise include support from relevant stakeholders in the dairy 
production value chain. For instance, government policies aligned with their dairy production needs can contribute to sustainable 
productivity. Dairy farmers also conduct a cost-benefit analysis before considering adopting certain breeds or production methods 
concerning their access to credit and any other support. A farmer performs a cost-benefit analysis concerning the ease of access to 
inputs such as credit, feeds, and breeds. 

In perceived behavioural control, the farmers will appreciate milk productivity if they can overcome any barriers such as animal 
diseases, the resilience of the animals to weather changes, skills and knowledge in milk production and availability of capital, and the 
ease with which they can carry out their day-to-day activities. Smallholder dairy farmers can overcome these barriers through easy 
access to extension services, credit, and other farm inputs that increase milk production, such as animal feeds. This theory, therefore, 
informs this study because farmers will require knowledge of factors facilitating milk productivity. Adopting or rejecting enhanced 
milk productivity practices will influence their adoption or rejection of certain practices. They will also form a favorable attitude 
towards milk production depending on how they are supported to access extension services, especially by the government. 

1.4. The limitation of the study 

The limitation of the study was the language barrier since the questionnaire was in English. To address this limitation, the extension 
officers from the six study wards and one research assistant underwent training before data collection. To improve its reliability, they 
helped translate the instrument into Kiswahili and the local languages, mainly Kikuyu and Kalenjin, to the smallholder dairy cow 
farmers in Njoro Sub-County, Nakuru County, Kenya. 

2. Materials and methods 

2.1. Description of the study area 

The study was conducted in Njoro Sub-County of Nakuru County in Kenya (Fig. 3). Njoro Sub-County comprises Mauche, Lare, 
Kihingo, Nessuit, Mau Narok, and Njoro wards and covers an area of 713.3 square kilometres with a total population of approximately 
238,773 people [32]. Njoro ward is Njoro Sub-County’s headquarters, located 18 km southwest of Nakuru Town. Njoro lies between 
Longitude 35◦ 45″ 0 and 36◦ 10″ 0 East and Latitude 0◦ 15″ 0 and 0◦ 42″ 30 South at approximately 1,800 m above sea level. The main 
economic activities include barley, wheat, potato farming, dairy, and horticulture. The Mau Forest, which covers 885 square kilo-
metres, is one of its significant environmental assets contributing to the region’s annual rainfall of approximately 1700 mm [32]. Njoro 
Sub-County was purposively selected for the study because dairy farming is one of the Sub-County’s main economic activities [28]. The 
smallholder dairy farmers in the Sub-County own between 2 and 5 heads of cattle under farm sizes of about 1–2 acres [28]. 

Generally, milk production and productivity in Kenya fluctuated between 2017 and 2021, as seen in Table 1. The Table provides the 
overall dairy production data regarding the number of cattle, production in tonnes, and yield in 100g/animal annually in Kenya, which 
mirrors the average trends in most milk-producing areas, like in Njoro Sub-County in Nakuru County, Kenya. 

From the results generated by the Food and Agriculture Organization Statistics (FAOSTAT) for Kenya’s dairy production and 
productivity, between 2017 and 2021, 2020 was the year Kenya had the highest number of cattle, while 2017 and 2018 had the lowest 
for that span of five years. However, despite 2020 recording the highest number of cattle, the production in tonnes was highest in 2021 
despite a reduction in the cattle population in Kenya between 2020 and 2021. The increased production in 2021 was due to the high 
milk productivity per animal, whereas in 2021, Kenya generally experienced high annual milk productivity of 924,800g/animal. The 
data shows that milk productivity per animal is critical in boosting general milk production in a country. 

2.2. Target population 

The target population comprised 17,000 smallholder dairy cow farmers in Njoro Sub-County, which has six wards. In this study, 
smallholder farmers refer to those farmers who own three dairy cows and below. The study’s accessible population is the same as the 
target population. The distribution of the 17,000 farmers across the six wards under study is as follows Mau Narok 3258; Mauche 3131; 
Kihingo 2447; Nessuit 1240; Lare 1643; Njoro 5281 [29]. 

Table 1 
A summary of dairy production in Kenya between 2017 and 2021.  

Years 
Parameters 

2017 2018 2019 2020 2021 

Number of cattle 18,338,810 19,635,142 20,882,488 26,765,935 22,853,225 
Production in tonnes 3, 560,702 3, 778,207 3,983,250 4,048,117 4, 640,860 
Yield in 100g/animal 6474 7360 8627 7918 9248 

Source [33]. 

P.A. Ogola et al.                                                                                                                                                                                                       



Heliyon 9 (2023) e20210

6

2.3. Sampling procedure and sample size 

The researchers used Nassiuma’s coefficient of variation formula to calculate the sample size, as shown in the equation below. 

n=
NC2

c2 + (N − 1)e2 

From the formula, n was the required sample size, N was the target population, C was the coefficient of variation, and e was the 
standard error value. The acceptable standard value for the coefficient of variation was 0.21, while the standard error was 0.02 [34]. 

n=
NC2

c2 + (N − 1)e2  

n=
17, 000x (21%)

2

(21%)
2
+ (17, 000 − 1)0.022  

n= 109 

The study used the above formula to sample 109 smallholder dairy farmers. The sample size was above 100, the minimum rec-
ommended number for samples in survey studies, and was therefore considered appropriate for accuracy [35]. Additionally, the 
researcher included an extra 10% of 109 (11 respondents) in the sample bringing the total number of respondents to 120 (Table 2) 
provides the breakdown. The addition helped to cater to attrition and non-responses [36]. 

Table 2 provides a summary of smallholder dairy farmer’s distribution across various wards in Njoro Sub-County, highlighting their 
estimated numbers, proportions in relation to the total, and the sample sizes employed for data collection. There are 17,000 small-
holder dairy farmers across all wards, with a total sample size of 120 for the entire study. 

2.4. Data collection 

The study was conducted from February 2022 to April 2022 with the help of the ward agricultural extension officers who mobilized 
the smallholder dairy farmers in the six study wards. Data was collected using semi-structured questionnaires whose content aligned 
with the research objectives and hypotheses. The questionnaire makes coding and analysis of the data easy [37]. Questionnaires also 
ensure consistency and uniformity of instrument items across the study’s respondents [37]. The effectiveness of a data collection 
instrument determines its validity in covering the area of investigation by measuring what it was intended to measure [38]. A 
questionnaire’s face validity is determined through its appearance, readability, unambiguity, consistency in formatting, and language 
clarity [38]. To gauge a questionnaire’s validity, scrutiny by a panel of experts in the area under study helps identify errors and provide 
feedback for improving it [39]. Professionals from the Faculty of Education and Community Studies, Department of Agricultural 
Education and Extension, and the Faculty of Environmental Resources Development, Department of Natural Resources at Egerton 
University determined the questionnaire’s validity. The experts went through the research objectives and instruments. The expert 
recommendations helped improve the instrument’s validity. 

Reliability is the extent to which a data collection instrument provides consistent results in varying environments and conditions 
[38]. The researcher established the questionnaire’s reliability through a pilot study on 30 randomly selected smallholder dairy 
farmers in Elburgon Ward in Molo Sub-County. The selected farmers had similar socio-economic characteristics to those in the research 
study wards [40]. Kathuri and Pals [35] recommended that for surveys, a sample size for pilot testing should be between 25 and 50. 
The Cronbach Alpha Scale helped determine the questionnaire’s reliability. The questionnaire generated a reliability coefficient of 
0.864 (Fig. 4) which met the recommended reliability threshold of 0.70 and above [41] and was deemed fit for the study. 

2.5. Ethical approval for data collection 

The National Commission for Science, Technology, and Innovation (NACOSTI) permitted data collection under research Permit 
Number NACOSTI/P/21/14424. The research permit was then presented to the County Agriculture office to allow for data collection 

Table 2 
The proportion of smallholder dairy farmers’ samples sizes across wards.  

Ward Estimated no. of smallholder dairy farmers Proportion Sample size 

Mau Narok 3258 19.16 23 
Mauche 3131 18.42 22 
Kihingo 2447 14.40 17 
Nessuit 1240 7.29 9 
Lare 1643 9.66 12 
Njoro 5281 31.10 37 
Total 17,000 100 120 

Source: [29]. 

P.A. Ogola et al.                                                                                                                                                                                                       



Heliyon 9 (2023) e20210

7

from the study wards. Appointments with the smallholder dairy farmers were coordinated through the Njoro Sub-County livestock 
officer and ward agricultural extension officers. The collected data was cleaned and keyed into the IBM Statistical Package for Social 
Sciences (SPSS) version 22. Descriptive statistics (frequencies and percentages) analyses showed the frequency of access to extension 
services, frequency of access to animal husbandry information and frequency of applying animal husbandry practices, and frequency of 
access to veterinary services by smallholder dairy farmers. 

2.6. Data analysis 

Descriptive statistics helped to generate data on the frequency of access to extension services, frequency of access to information on 
animal husbandry practices, frequency of applying animal husbandry practices, and access to veterinary services. Simple linear 
regression was used to determine the influence of access to extension services on milk productivity. Analysis of the influence of access 
to extension services on milk productivity involved generating composite data by computing a new variable by summing up all re-
sponses under each measure for access to extension services as selected by the respondent and dividing it by the total number of items 
under that section. The composite data results for each respondent were then analyzed against milk productivity. 

Simple linear regression analysis determined the influence of access to extension services 
on milk productivity with the equation, Y = β0 + β1 x1 + Ԑ; Where Y = milk productivity, β0 = intercept (Regression constant), β1, 

coefficient of determination, x1 = Access to extension services, Ԑ = random error term. Statistical significance between frequency of 
access to extension services, frequency of access to animal husbandry practices, frequency of application of animal husbandry prac-
tices, and frequency of access to veterinary services on milk productivity was reported if the p-value was <0.05. 

3. Result and discussions 

3.1. Frequency of access to extension services 

The first indicator for determining the influence of access to extension services on milk productivity was the frequency of access to 

Fig. 4. Questionnaire’s pilot study reliability results.  

Table 3 
Frequency of access to extension services.   

Smallholder dairy farmers (n = 120), F=Frequency  

Frequency of contact with extension service providers 

Extension 
Services sources 

Never Rarely Occasionally Often Very Often  

F % F % F % F % F % 

Government 59 49.2 42 35.0 13 10.8 3 2.5 3 2.5 
Agrodealers 13 10.8 30 25.0 57 47.5 9 7.5 11 9.2 
NGOs 91 75.8 24 20.0 4 3.3 1 0.8 0 0.0 
SACCOs 107 89.2 5 4.2 7 5.8 1 0.8 0 0.0 
Farmer groups 60 50.0 26 21.7 19 15.8 8 6.7 7 5.8 
Research institutions 84 70.0 25 20.8 9 7.5 2 1.7 0 0.0 
Universities 90 75.0 21 17.5 7 5.8 2 1.7 0 0.0 
Television 18 15.0 4 3.3 17 14.2 9 7.5 72 60.0 
Radio 22 18.3 13 10.8 21 17.5 10 8.3 54 45.0 
Mobile phone 74 61.7 15 12.5 6 5.0 7 5.8 18 15.0 
Neighbours and friends 24 20.0 16 13.3 28 23.3 26 21.7 26 21.7  
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extension services from specific extension sources. The smallholder dairy farmers were asked to indicate the frequency of access to 
extension services from the Government, NGOs, agro-dealers, SACCOs, farmer groups, research institutions, universities, television, 
radio, mobile phone, neighbours, and friends. Descriptive statistics helped determine the frequencies and percentages of the small-
holder dairy farmers who accessed extension services from various sources. The descriptive statistics results on the frequency of access 
to extension services by smallholder dairy farmers from multiple extension service providers are in Table 3. 

Frequency of access to extension services by smallholder dairy farmers ranged from never (0 times), rarely (1–2 times), occasionally 
(3–4 times), often (5–6 times), to very often (more than six times) quarterly. The leading institutions from which most smallholder 
dairy farmers never accessed extension services included SACCOs (89.2%), NGOs (75.8), universities (75%), research institutions 
(70%), and mobile phones. In comparison, the sources from which smallholder dairy farmers very often accessed extension services 
were television (60%), radio (45%), and neighbours/friends 21.7% (Table 3). The research findings contradict Jumba et al. [42] 
assertions that most Kenyan smallholder farmers usually access extension services mainly from the government. The inaccessibility is 
because government extension service delivery is often hindered by underfunding and understaffing, limiting the number of farmers an 
extension officer can reach [43]. The number of agricultural extension officers limits accessibility to extension services. 

Smallholder dairy farmers experience challenges accessing extension services from government officers due to the low ratio of 
extension officers to farmers (1:1000), which does not comply with the Food and Agriculture Organization’s (FAO) recommendation of 
1:400 extension officers to farmers balance [43]. Following the challenges mentioned above, other players, including NGOs, uni-
versities, cooperatives, agro-dealers, research institutions, private entities, and media platforms, have emerged to cater to the growing 
demand for quality extension services [44]. Owning a radio or television increases the chances of acquiring extension information 
[45]. In this study, smallholder dairy farmers very often accessed their extension messages via television and radio (Table 3). 

Radio has been effective in agricultural information dissemination, especially in remote areas. Radio does not always require 
electricity; it is mobile and has most of its programs in vernacular language compared with television [46,47]. Farmers also prefer 
radio due to the participatory nature of programs that allow for interactions among farmers and various stakeholders in the extension 
delivery system, such as agricultural officers [45]. However, in this study, smallholder dairy farmers agreed that extension services 
were more accessible through television and radio. The timing of agricultural programs on ’Mugambo wa Murimi on Inooro’ Tv, a 
television program in Kikuyu language, and Chamgei in Kalenjin languages which air agriculture-related programs at 8.30 p.m. were 
convenient for the farmers. 

The research findings in Table 3 also showed that 21.7% of the smallholder dairy farmers accessed extension services through their 
neighbours/friends. These findings correspond with what Waaswa [48] found out in Gilgil, Nakuru County, that farmer meetings 
allowed farmers to share their farming experiences and learn how to overcome particular challenges in food production. Additionally, 
reliance on neighbours and friends for agricultural information is due to convenience and trust among farmers [42]. Farmer groups are 
significant in agricultural information dissemination since, in this study, 5.8% of farmers very often received information via farmer 
groups (Table 3). Groups also ease farmer training by improving their mobilization compared to dealing with individual farmers [42]. 
Farmers did not very often use SACCOs to access extension services (Table 3), probably because most smallholder dairy farmers are 
usually reluctant to join SACCOs due to the compulsory subscription fees and the perceived biases towards progressive farmers [49]. 
Additionally, most farmers may not benefit from joining SACCOs out of social pressure rather than reaping their economic benefits [49, 
50]. 

Agro dealers provide farmers with pesticides, tools, seeds, and fertilizers. Since most agro-dealers have a background in agriculture, 
they also offer extension services by disseminating information about the latest innovative advancements in breeds, feeds, and 
mechanization [51]. According to La Montagne et al. [52], farmers seek extension services from agro-dealers due to the quality of the 
information provided and the trust established, especially from purchasing farm inputs from specific agro-dealers over a prolonged 
period. 

Smallholder dairy farmers did not very often use NGOs to access extension services (Table 3). The main challenge was the longevity 
of NGOs in most areas [53]. NGOs are usually short-term and cannot be entirely relied on by farmers. These findings concur with 
Mwololo et al. [53] that although NGO extension services are affordable and might cover substantial geographical areas, they are 
usually short-term and sometimes give conflicting messages that confuse farmers on what to adopt. Most farmers, therefore, do not rely 
on NGOs due to their instability and unsustainability since most NGOs withdraw from communities once the donors’ funding ends, 
leaving behind incomplete projects. 

Most public universities address social issues through community outreaches and extension [54]. However, in this study, uni-
versities were also not very often used to access information on dairy production (Table 3). Possible reasons could be transportation 
issues on the part of the farmers, whereby it might be expensive to travel to universities for consultation [55]. On the part of uni-
versities, staff may be unable to organize outreach programs due to bureaucracy issues and underfunding. The findings correspond 
with Swanberg et al. [55] that underfunding, understaffing, difficulty retaining farmers during training, and difficulty scheduling 
training favorable to farmers’ schedules affect extension service delivery to farmers. 

As indicated in Table 3, 15% of the respondents used mobile phones very often. This trend may be due to network and other phone- 
related challenges, such as the operation of agricultural applications. According to Emeana et al. [56], most African farmers may not 
access mobile phone extension services since they do not own smartphones and cannot browse. Those with smartphones are inade-
quately trained to utilize various agriculture-related applications [56]. Additionally, lack of electrical connectivity, the high cost of 
subscription to the agricultural applications, and a ’one size fit all’ approach towards modelling the agricultural mobile application are 
a challenge to accessing extension services via mobile phones [56]. However, Okello et al. [57] argued that most farmers accessed 
agricultural extension information via mobile phones, compared to radio and television platforms. With mobile phones, one can access 
information at any time, unlike radio and television, where one needs to tune in at that moment or be available to watch the program 
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during its broadcast. 

3.2. Frequency of access to information on animal husbandry practices 

The second indicator for determining the influence of access to extension services on milk productivity was the frequency of 
receipt of extension services for designated animal husbandry practices. In the study, access to extension services was determined by 
indicators of frequency of access to extension services and frequency of access to information about specific animal husbandry 
practices. Concerning the frequency of access to information on specific animal husbandry practices, smallholder dairy farmers in 
Njoro Sub-County were asked to indicate the frequency of receipt of information on various animal husbandry practices. The frequency 
ranged from never (0 times), rarely (1–2 times), occasionally (3–4 times), often (5–6 times) to very often (more than 6 times) quarterly. 
Frequencies and percentages were generated regarding the extent to which smallholder dairy farmers in Njoro Sub-County received 
agricultural information on the listed animal husbandry practices as shown in Table 4. 

Frequent access to extension services enhances the embracing of technologies by smallholder dairy farmers in dairy production for 
improved milk productivity [58]. Some of the technologies in dairy production include improved feeds, record keeping, parasite and 
disease control, breeding, and general animal management [58,59]. Table 4 indicates that the animal husbandry practices where most 
smallholder dairy farmers occasionally sought information were parasite and disease control (51.7%), breeding (45%), breed selection 
(38.3%), feeding, and feed preparation (36.7%), respectively. Breeding, parasite, and disease control are central to an animal’s health 
and productivity [59]. Animals’ productivity is enhanced by adopting improved breeds and controlling diseases and parasites. Higher 
contact frequency with extension officers is perceived to improve farmers’ adoption of dairy production technologies [60]. Addi-
tionally, the breeding technique adopted, such as Artificial insemination (AI), bull mating, and the selection of quality cow breeds, 
affect milk productivity [60]. Adopting these dairy production technologies is very important to smallholder dairy farmers who want 
to maximize their animals’ productivity. 

These results corroborate with Okello et al. [59] findings that farmers are likely to adopt such technologies since they are incentives 
for improved milk productivity and higher incomes for farmers. Table 4 further shows that watering, record keeping, and milking were 
among the leading areas where farmers never sought information. Low interest in record-keeping, milking, and watering might be due 
to the perception that these practices do not impact milk productivity in any way [61]. Most farmers also rely on their tacit knowledge, 
which seems effective over the years, discouraging them from adopting newly recommended technologies such as record-keeping and 
milking [62]. These findings agree with studies conducted in Ireland and Malawi, where inadequate record-keeping by farmers was 
due to a lack of understanding of its importance to an animal’s health and milk productivity [63]. For cowshed construction and 
maintenance, low adoption of cow comfort practices was due to a lack of funds to build high-quality cowshed structures. Also, most 
smallholder dairy farmers in Africa do not invest much in animal housing because most animals sleep outside or in makeshift structures 
[46,47]. This culture could explain farmers’ reluctance to seek information on cowshed construction and management because they do 
not consider it very important in milk productivity. 

3.3. Frequency of applying animal husbandry practices 

The third indicator for determining access to extension services was the documentation of the frequency of application of the 
isolated animal husbandry practices. To determine the frequency of application, the smallholder dairy farmers in Njoro Sub-County 
were asked to rate their frequency of application of various animal husbandry practices, where Never was (0 times), Rarely (1–2 
times), Occasionally (3–4 times), Often (5–6 times) and Very often (more than 6 times) quarterly. Frequencies and percentages of 
smallholder dairy farmers who applied the various animal husbandry practices are presented in Table 5. 

Table 5 provides the descriptive statistics for the frequency of application of the listed animal husbandry practices. From Table 5 
results, the animal husbandry practices where most smallholder dairy farmers never applied the recommendations by experts included 

Table 4 
Frequency of access to information on animal husbandry practices.   

Smallholder dairy farmers (n = 120), F=Frequency  

Frequency of access to information on animal husbandry practices 

Animal husbandry practices Never Rarely Occasionally Often V/often 

F % F % F % F % F % 

Breed selection 15 12.5 42 35.0 46 38.3 11 9.2 6 5.0 
Feed preparation 10 8.30 37 30.8 44 36.7 23 19.2 6 5.0 
Feeding 11 9.20 36 30.0 44 36.7 23 19.2 6 5.0 
Watering 32 26.7 36 30.0 30 25.0 14 11.7 8 6.7 
Parasite control 3 2.50 31 25.8 62 51.7 13 10.8 11 9.2 
Disease control 4 3.30 32 26.7 62 51.7 13 10.8 9 7.5 
Cowshed maintenance 25 20.8 43 35.8 42 35.0 6 5.0 4 3.3 
Breeding 13 10.8 40 33.3 54 45.0 8 6.7 5 4.2 
Milking 26 21.7 38 31.7 38 31.7 13 10.8 5 4.2 
Record keeping 26 21.7 40 33.3 33 27.5 12 10.0 9 7.5  
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record keeping (47.5%), cowshed maintenance (27.5%), and breed selection (13.3%). Adoption of record keeping is perceived to vary 
across farmers depending on the number of cows reared and breeding techniques used [64]. For instance, farmers with more than three 
cows using AI keep records to track their animals’ conception [64]. 

Farmers’ biases toward keeping specific types of records over others signify that they are unaware of the value of keeping all animal 
health records [64]. The attitude could explain why 47.5% of the smallholder dairy farmers never kept records. Animal housing is vital 
for disease control, security, and high production comfort. However, investing in quality housing remains challenging for most 
smallholder dairy farmers. In Bangladesh, most farmers use tin and straw sheds or half buildings, while those who cannot afford to 
construct structures keep their cows in open yards [65]. Lack of finances often hinders farmers from building quality cowshed 
structures. Therefore, farmers use readily available materials to build structures that shelter their animals from direct sunlight and 
rain. 

Table 5 also reveals that watering (60%), milking (24.2%), and feeding (20%) were the animal husbandry practices that small-
holder dairy farmers applied very often. Water and feeds were provided to the dairy cows throughout the day by a majority of the 
smallholder dairy farmers to increase milk yields. Dairy cows usually record high milk productivity when provided with ad-libitum 
water and feeds [66]. The smallholder dairy farmers who applied the recommended milking techniques attributed it to reduced 
cases of mastitis. The application of effective milking techniques supports Muturi [67] in that adopting hygienic milking practices, and 
teat dipping after milking prevents the spread of mastitis. Those who stuck to the conventional milking methods argued that the 
recommended milking practices were tedious and time-consuming, especially when milking several cows. 

3.4. Access to veterinary services 

The fourth indicator for determining the influence of access to extension services was access to veterinary services from desig-
nated institutions. The smallholder dairy farmers were asked to indicate their access to various veterinary services, including; 
Vaccination, disease diagnosis, deworming, pregnancy diagnosis, breeding, and treatment. The data in Table 6 shows frequencies and 
percentages of the smallholder dairy farmers who received the listed veterinary services. 

From Table 6, vaccination was the government’s leading veterinary service to smallholder dairy farmers (50.80%), followed by 
private (36.70%). Most governments often intervene during animal disease outbreaks to contain the spread of disease and minimize 
animal deaths. For instance, the Kenyan Government usually provides animal vaccination, especially during outbreaks of diseases such 

Table 5 
Frequency of applying animal husbandry practices.   

Smallholder dairy farmers (n = 120), F=Frequency  

Frequency of applying animal husbandry practices 

Animal husbandry practices Never Rarely Occasionally Often Very often 

F % F % F % F % F % 

Breed selection 16 13.3 37 30.8 49 40.8 14 11.7 4 3.3 
Feed preparation 8 6.7 50 41.7 32 26.7 18 15.0 12 10.0 
Feeding 2 1.7 34 28.3 32 26.7 28 23.3 24 20.0 
Watering 2 1.7 7 5.8 9 7.5 30 25.0 72 60.0 
Parasite control 1 0.8 21 17.5 50 41.7 29 24.2 19 15.8 
Disease control 1 0.8 23 19.2 50 41.7 27 22.5 19 15.8 
Cowshed maintenance 33 27.5 52 43.3 23 19.2 5 4.2 7 5.8 
Breeding 8 6.7 25 20.8 66 55.0 13 10.8 8 6.7 
Milking 14 11.7 24 20.0 27 22.5 26 21.7 29 24.2 
Record keeping 57 47.5 24 20.0 8 6.7 7 5.8 24 20.0  

Table 6 
Frequency of access to veterinary services.  

Smallholder dairy farmers (n = 120), F=Frequency, R/Institutions = Research Institutions, F/groups = Farmer groups, Govt = Government  

Access to veterinary services 

Veterinary providers Vaccination Disease diagnosis Deworming Pregnancy diagnosis Breeding Treatment 

F % F % F % F % F % F % 

None 4 3.30 6 5.0 5 4.2 19 15.8 5 4.2 0 0.0 
Government 61 50.80 17 14.2 9 7.5 6 5.0 9 7.5 9 7.5 
NGOs 0 0.00 1 0.8 0 0.0 0 0.0 0 0.0 1 0.8 
Saccos 0 0.00 0 0.0 1 0.8 0 0.0 0 0.0 0 0.0 
Private 44 36.70 90 75.0 102 85.0 93 77.5 103 85.8 108 90.0 
R/institutions 0 0.00 1 0.8 0 0.0 0 0.0 1 0.8 0 0.0 
Universities 0 0.00 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
F/groups 0 0.00 2 1.7 1 0.8 0 0.0 0 0.0 0 0.0 
Govt& Private 11 9.20 3 2.5 2 1.7 2 1.7 2 1.7 2 1.7  
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as East Coast Fever (ECF) and Foot and Mouth, through extension and veterinary officers [68]. As much as Government extension 
providers have been mandated with extension provisions to farmers due to few government extension officers, these services have been 
privatized [59]. The emergence of private entities in veterinary service provision is in Table 6, where private entities dominated 
disease diagnosis, deworming, pregnancy diagnosis, breeding, and treatment at 75%, 85%, 77.5%, 85.8%, and 90%, respectively. The 
supremacy is due to the availability of private veterinary officers and the quality and promptness of service delivery. 

In Kenya, most farmers do not consider most public veterinary services reliable [13]. This undependability is due to high animal 
non-conception rates and slow responsiveness by veterinary officers. This challenge is mainly due to understaffing, which leads to the 
loss of farm animals to diseases and other health-related complications [13]. Business-oriented private veterinary providers strive to 
maintain their clientele by providing efficient and quality services. Therefore, farmers prefer private services to public ones due to the 
quality of services despite the high charges [69]. These findings are reinforced by Okello et al. [70] that farmers preferred private 
veterinary services to public ones due to the veterinary officers’ availability and quality of services provided to farmers. 

3.5. Regression test results between frequency of access to extension services from designated sources and milk productivity 

To obtain the linear regression on the frequency of access to extension services and milk productivity, the study documented the 
frequency of access to extension services from the designated sources. The frequency of access was quoted as follows: Never was given 
a score of 0; rarely was given a score of 1; occasionally was given a score of 2; often was given a score of 3; and very often was given a 
score of 4. From the ratings, composite data were generated for use in determining the influence of frequency of access to extension 
from various sources and milk productivity. The first step was determination of score for farmers in each selected source of extension 
services. Second step was dividing the score for each farmer by the number of items, providing the average for each farmer. The third 
step was adding the averages of the 120 farmers to get the total of the averages for all the farmers. The fourth step involved dividing the 
total averages by the total number of farmers. The resultant data provided composite data. 

The composite data represented the extent of frequency of access to extension services. The composite data were then used in the 
statistical test to determine the influence of frequency of access to extension services on milk productivity in Njoro Sub-County. The 
results of the statistical tests are presented in Table 7. 

Table 7 shows that the R2 was 0.710, demonstrating that the frequency of access to extension services predicted 71% of milk 
productivity. The remaining 29% could be due to other factors affecting milk productivity. The analysis generated a p-value less than 
0.05, which implied that the frequency of access to extension services had a statistically significant influence on milk productivity. 
Frequent access to extension services increases the chances of adopting dairy production techniques such as AI, deworming, and 
improved feeds [9]. The adoption of such technologies improves milk productivity. 

This finding concurs with Minten et al. [71] that variations in sources of extension information in Ethiopia led to differences in milk 
yields. For instance, the varying distances to sources of information, such as government officers, force farmers to stick to conventional 
methods or seek advice from friends and neighbours whose inputs might not improve milk productivity. Contrarily, a study in Ethiopia 
by Berhane et al. [72] on the state of agricultural extension on agricultural productivity showed that the sources of extension services 
did not matter but rather the adoption of new technologies and innovations that enhance productivity. 

3.6. Regression test results between frequency of receiving information on animal husbandry practices and milk productivity 

To obtain the linear regression on the frequency of receiving information on animal husbandry practices and milk productivity, the 
study documented the frequency of access to various animal husbandry practices. The frequency of access was quoted as follows: Never 
was given a score of 0; rarely was given a score of 1; occasionally was given a score of 2; often was given a score of 3; and very often was 
given a score of 4. From the ratings, composite data were generated for use in determining the influence of frequency of receiving 
information on animal husbandry practices from various sources on milk productivity. The first step was determining the score for 
farmers in the selected animal husbandry practices. The second step was dividing the score for each farmer by the number of items, 
providing the average for each farmer. The third step was adding the averages of the 120 farmers to get the total averages for all the 
farmers. The fourth step involved dividing the total of averages by the total number of farmers. The resultant data provided composite 
data. 

The composite data represented the extent of the frequency of receiving information on animal husbandry practices. The composite 
data were then used in the statistical test to determine the influence of the frequency of receiving information on animal husbandry 
practices on milk productivity in Njoro Sub-County. The results of the statistical tests are in Table 8. 

Table 8 reveals that the R2 output of 0.120 indicated that the frequency of receiving information on animal husbandry practices 

Table 7 
Regression test results between frequency of access to extension services from designated sources and milk productivity.  

Model Unstandardized Coefficients Standardized 
Coefficients 

T Sig. 

B Std. Error Beta 

(Constant) 
Frequency of access to extension services from designated sources 

− 6.859 
9.008 

1.203 
.529 

.843 − 5.701 
17.015 

.000 

.000 

R2 = 0.710, p < 0.05. 
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predicted 12.0% of milk productivity. The remaining 88.0% are due to other factors affecting milk productivity. The analysis generated 
a p-value of less than 0.05, showing that the frequency of receiving information on animal husbandry practices had a statistically 
significant influence on milk productivity. 

3.7. Regression test results between frequency of applying animal husbandry practices and milk productivity 

To obtain the linear regression on the frequency of applying information on animal husbandry practices and milk productivity, the 
study documented the frequency of application of various animal husbandry practices. The frequency of application was quoted as 
follows: Never was given a score of 0; rarely was given a score of 1; occasionally was given a score of 2; often was given a score of 3; and 
very often was given a score of 4. The ratings generated composite data to determine the influence of frequency of applying infor-
mation on animal husbandry practices from various sources on milk productivity. The first step was determining the score for farmers 
in each selected animal husbandry practice. Second step was dividing the score for each farmer by the number of items, providing the 
average for each farmer. The third step was adding the averages of the 120 farmers to get the total of the averages for all the farmers. 
The fourth step involved dividing the total of averages by the total number of farmers. The resultant data provided composite data. 

The composite data represented the extent of the frequency of applying information on animal husbandry practices. The composite 
data were then used in the statistical test to determine the influence of the frequency of applying information on animal husbandry 
practices on milk productivity in Njoro Sub-County. The results of the statistical tests are in Table 9. 

The findings in Table 9 indicate that the R2 output of 0.165 implied that the frequency of applying animal husbandry practices 
predicted 16.5% of the variation in milk productivity, while the remaining 83.5% could be due to other factors affecting milk pro-
ductivity. Table 8 also shows that p < 0.05 indicates that the frequency of applying animal husbandry practices had a statistically 
significant influence on milk productivity. 

The findings in Table 9 show that frequent application of animal husbandry practices positively impacted milk productivity. The 
findings align with Shija et al. [73], who argued that maintaining animal management practices such as quality housing, adequate 
watering, quality feeding, and cattle upgrading through adopting improved breeds in Tanzania improved their productivity. Adher-
ence to animal husbandry practices ameliorate dairy cows’ heat stress and feed scarcity and helps better manage diseases, improving 
their milk yields [73]. Similarly, improved animal genetics and consistent animal management practices improved milk production in 
Senegal. However, despite acquiring knowledge of the importance of animal husbandry practices, most smallholder dairy farmers may 
not adopt them frequently, as evident in Ethiopia and Kenya, due to financial constraints [74]. 

3.8. Regression test results between access to veterinary services and milk productivity 

The study documented the veterinary services to obtain the linear regression on access to veterinary services and milk productivity. 
The access to veterinary services was rated as follows, access = 1, no access = 0. From the ratings, composite data were generated for 
use in determining the influence of access to the various veterinary services on milk productivity. The first step was determination of 
score for farmers in each selected veterinary service. Second step was dividing the score for each farmer by the number of items, 
providing the average for each farmer. The third step was adding the averages of the 120 farmers to get the total of the averages for all 
the farmers. The fourth step involved dividing the total of averages by the total number of farmers. The resultant data provided 
composite data. 

The composite data represented access to veterinary services. The composite data were then used in the statistical test to determine 
the influence of access to veterinary services on milk productivity in Njoro Sub-County. The results of the statistical tests are in 
Table 10. 

Table 8 
Regression test results between the frequency of receiving information on animal husbandry practices and milk productivity.  

Model Unstandardized Coefficients Standardized 
Coefficients 

T Sig. 

B Std. Error Beta 

(Constant) 
Frequency of receiving information on animal husbandry practices 

5.146 
.326 

2.030 
.081 

.346 2.535 
4.007 

.013 

.000 

R2 = 0.120, p < 0.05. 

Table 9 
Regression test results between the frequency of applying animal husbandry practices and milk productivity.  

Model Unstandardized Coefficients Standardized 
Coefficients 

T Sig. 

B Std. Error Beta 

(Constant) 
Frequency of applying animal husbandry practices 

2.600 
3.428 

2.212 
.709 

.406 1.175 
4.832 

.242 

.000 

R2 = 0.165, p < 0.05. 
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The R2 value in Table 10 shows that access to veterinary services accounted for 3.6% of the variation in milk productivity in Njoro 
Sub-County, Nakuru County, Kenya. The remaining 96.4% are due to other factors affecting milk productivity. The p-value, less than 
0.05, supported the results, signifying a statistically significant influence of access to veterinary services on milk productivity. 

The results in Table 10 show that access to veterinary services had a statistically significant influence on milk productivity. The 
findings agree with a study conducted in Swaziland, where poor-quality veterinary services led to low milk productivity and profit-
ability among smallholder dairy farmers [5]. The results in Table 10 also support the findings by Shija et al. [73], where regular 
consultation with professional veterinary services meant higher investment in preventive than curative health, translating to healthy 
and productive dairy cows [73]. In Uganda, households that accessed quality veterinary services adopted improved dairy technologies 
that boosted their animals’ milk productivity [75]. Similarly, dairy farmers who frequently participated in animal husbandry training 
in Ethiopia had higher chances of receiving veterinary services since inclusion in training programs targeted farmers experiencing 
animal health problems [76]. The inclusion in the training of smallholder dairy farmers resulted in healthy and productive animals. 

3.9. Hypotheses test results 

Based on the study’s objective, which was “To determine the influence of access to extension services on milk productivity among 
smallholder dairy farmers in Njoro Sub-County, Nakuru County, Kenya”, the following hypothesis was generated. 

H01. There is no statistically significant influence of access to extension services on milk productivity among smallholder dairy 
farmers in Njoro Sub-County, Nakuru County, Kenya”. 

To test the hypothesis, the study documented and analyzed: Frequency of contact with extension service providers; frequency of 
receipt of information on animal husbandry practices; and frequency of application of animal husbandry practices. Frequency of 
contact with extension service providers was rated as follows: Never, at 0; Rarely, at 1; Occasionally, at 2; Often, at 3; and Very 
often, at 4. Similar ratings were, also, applied on the frequency of receipt of information on animal husbandry practices Never was 
rated, at 0; Rarely was rated, at 1; Occasionally, at 2; Often, at 3; and Very often, at 4. and frequency of application of animal 
husbandry practices was rated as follows: Never, at 0; Rarely, at 1; Occasionally, at 2; Often, at 3; and Very often, at 4. Regarding 
access to veterinary services access to either vaccination, disease diagnosis, deworming, pregnancy diagnosis, breeding and treatment 
was rated as No access = 0, Access = 1. 

From the ratings, composite data were generated for use in determining the influence of extension services on milk productivity. 
The first step was determination of score for group of farmers in each category. Second step was dividing the score for each farmer by 
the number of items, providing the average for each farmer. The third step was adding the averages of the 120 farmers to get the total of 
the averages for all the farmers. The fourth step involved dividing the total of averages by the total number of farmers. The resultant 
data provided composite data. 

The composite data represented the extent of access to extension services. The composite data were then used in the statistical test 
to determine the influence of extension services on milk productivity in Njoro Sub-County. The results of the statistical tests are in 
Table 11. 

Table 11’s findings demonstrate that the R2 value was 0.332, implying that access to extension services predicts 33.2% of milk 
productivity when all other factors are constant. The remaining 66.8% can be due to other factors affecting milk productivity. 

The analysis also generated a p-value <0.05, indicating that access to extension services significantly predicted milk productivity. 
Access to extension services enables smallholder dairy farmers to access AI services, training on milk value addition, animal hus-
bandry, and feed management that translate to improved milk productivity. The results are similar to findings from a study conducted 
in Uganda to determine whether access to extension services enhanced milk production among farmers in cooperatives. Those 

Table 10 
Regression test results between access to veterinary services and milk productivity.  

Model Unstandardized Coefficients Standardized 
Coefficients 

T Sig. 

B Std. Error Beta 

(Constant) 
Access to veterinary services 

4.569 
8.936 

4.070 
4.262 

.190 1.123 
2.097 

.264 

.038 

R2 = 0.036, p < 0.05. 

Table 11 
Regression analysis summary on the influence of access to extension services on milk productivity combined.  

Model Unstandardized Coefficients Standardized 
Coefficients 

T Sig. 

B Std. Error Beta 

(Constant) 
Access to extension services 

− 7. 208 
6.945 

2.677 
.906 

.576 − 2.693 
7.662 

.008 

.000 

R2 = 0.332, p < 0.05. 
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smallholder dairy farmers trained in Artificial Insemination and agribusiness management improved their fodder formulation and 
dairy cows’ concentrates’ administration resulting in increased milk production [77]. Access to extension services, therefore, 
accounted for 25.5% of the differences in daily milk productivity per cow in Uganda [77]. Access to extension services’ effects on milk 
production was also evident in Dodoma, Tanzania, where decentralization of extension services enabled farmers at the grassroots level 
to access extension and consequently improved productivity [78]. Access to extension services, therefore, influences milk productivity. 

4. Conclusions and recommendations 

The study conclusions and recommendations are in line with the following strategic implications. 

5. Strategic implications 

Language Access: The study’s findings suggest that the Kenyan government should focus on tailoring agricultural extension services 
to be broadcasted on radio and television platforms in local vernacular languages or Kiswahili. This approach addresses the challenge 
faced by smallholder dairy farmers who may not be fluent in the languages used in existing programs on the Inooro and Chamgei 
television platforms. By doing so, the government can reach a broader range of farmers and improve the efficiency with which in-
formation is disseminated. 

Formation of Local Community Groups: Another strategic implication is the formation of local community groups of smallholder 
dairy farmers. These organizations can be useful information dissemination, training, and knowledge-sharing channels. Extension 
officers can easily reach multiple farmers through these organized groups simultaneously, promoting better adoption of recommended 
agricultural practices and mitigating the risk of misinformation from neighbours and friends. 

Emphasize Best Practices: According to the study, farmers tend to stick to their tacit knowledge and convenient practices. As a 
result, extension officers should emphasize the importance of adopting best practices in animal husbandry, such as record-keeping, 
recommended milking techniques, and providing quality housing, watering, and feeding. This emphasis can potentially improve 
farm management and productivity in smallholder dairy farms. 

6. Managerial implications 

Development of Language-Specific Content: Managers in charge of agricultural extension services should consider the strategic 
implications of language access. To meet the target audience’s language needs, they must ensure that content is developed and 
broadcasted in local vernacular languages or Kiswahili. Collaboration with language experts and broadcasters may help achieve this 
goal effectively. 

Extension Officer Training: Managers must ensure that extension officers are adequately trained to provide farmers with accurate 
and up-to-date information. Emphasis on record-keeping and recommended agricultural practices should be part of their training. The 
emphasis will allow the extension officers to disseminate knowledge and encourage farmers to adopt best practices effectively. 

Enhancing Private Extension Services: Given smallholder dairy farmers’ trust in private veterinary officers, managers should think 
about empowering and supporting these organizations. Collaborating with private extension officers and providing them with the 
required resources can increase farmer satisfaction while improving access to quality veterinary services. 

Monitoring and Evaluation: Managers should implement a system to track the effectiveness of the suggested changes and in-
terventions. This includes determining the reach and effectiveness of language-specific extension services, forming and operating 
community groups, and farmer adoption of best practices. Monitoring and evaluation will aid in refining strategies and enhancing 
extension service delivery over time. 

By addressing these strategic and managerial implications, stakeholders in the agricultural sector can strengthen extension services 
and promote sustainable and improved practices among smallholder dairy farmers in Njoro Sub-County, Nakuru County, Kenya. 
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