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ABSTRACT

Smallholder dairy farming holds critical importance in most developing economies, Zambia
included, as it contributes significantly to livelihoods through food security, income, and
employment opportunities. The research aimed to identify and examine the factors constraining
the profitability of smallholder dairy farm operations in Palabana dairy cooperative. The study
used the mixed method approach and the two-stage sampling procedure which included
purposive sampling procedure and simple random sampling to collect data by utilizing closed
and open-ended questionnaires from 73 smallholder dairy farmers. The data was analyzed
using descriptive statistics and regression methods. The majority of the smallholder dairy
farmers were males (67.1%), possessed tertiary education (79.5%) with vast dairy farming
experience of 16 years and above (39.7%), and had an age distribution of 36-50 years skewed
towards the middle-aged to elderly (46.6%). Slightly above half of the respondents (56.2%)
practiced livestock farming only, and the majority (60.3%) boasted of having attended
livestock training. The study revealed that socio-economic factors, production costs and
production methods had a significant impact (p = .001) on the profitability of the dairy farming
business and they explained 61.2% of the change in dairy farming profitability. Using the
Likert scale measurement, the key constraints to dairy farming profitability identified under
socio-economic factors (p = .023) included; not enough grazing land, lack of access to credit
facilities and nonparticipation in milk price determination. The constraints under production
costs (p = .000) were the high cost of feed, the cost of breeding (artificial insemination) and
the cost of disease prevention and control. For the items under Production methods (p =.031),
the key challenges identified with high ratings included low knowledge of best husbandry
practices and poor breeding methods. Based on the findings of the study, the research strongly
recommends that farmers lease nearby farmlands to deal with the shortage of grazing land,
Government and financial institutions to come up with various credit packages with reduced
interest rates tailored for smallholder dairy farmers, smallholder dairy farmers to form
organized unions to enable them bargain for better milk prices, the cooperative to organize
targeted training and capacity building programs where demonstration farms will be
established to showcase the best husbandry practices and farmers to engage more in mixed

farming methods which will enable them grow own fodder thus reduce feed expense.

Key Words: Smallholder dairy farmer, Profitability, Socio-economic factors, Production
cost, Production Method, Constraints.
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CHAPTER 1

1.1 INTRODUCTION

Agriculture is a critical sector in Sub-Saharan Africa's economy and Zambia in particular. The
fact that the majority of households in Zambia rely primarily on agriculture as their primary
source of income is particularly note-worthy (IMF, 2023). Smallholder agriculture produces
the majority of staple foods accounting for a significant portion of national production and
marketable output. As a result, the performance of smallholder agriculture has significant
consequences for general economic development, particularly the reduction of rural poverty.

Livestock farming, especially dairy farming is a fundamental factor in Zambia's agricultural
development. Dairy production in smallholder systems is regarded as a market-oriented
enterprise that contributes to community food and nutritional security while also providing a
steady source of revenue for farming households. Dairy animals are also important in many
households' socioeconomic activities, and dairying provides direct and indirect employment to

a large number of individuals (Ojango, et al., 2017).

Sustainable profitability in smallholder dairy farming encourages farmers to venture more into
the dairy business. Despite the strides being taken to thrive the dairy farming industry in
Zambia, profitability in smallholder dairy farming faces several obstacles. High feed prices, as
well as animal disease prevention and control expenditures, are among the challenges faced by
smallholder dairy farmers. Milk production expenses are relatively high for the money received
per litre of milk, resulting in lower profit margins for producers. Even though there is a market
for milk in Zambia, the milk production rate is low, which is attributable to high production
costs (Hofer, 2015).

The study mainly focused on the factors that limit the profitability and development of
smallholder dairy farming in one of Lusaka province’s vibrant dairy cooperative. Palabana
dairy cooperative has smallholder dairy farmers that rank among the greatest in Zambia and
offer a big untapped dairying potential. The research examined specific socioeconomic
characteristics of these smallholder dairy farmers in order to highlight unique aspects of the
industry and also study the methods and cost of production which constrain profitability of the
dairy farmers in Palabana dairy cooperative.



1.2 Background to the research
1.2.1 Global Dairy Industry Overview

The smallholder dairy sector has been recognized for uplifting the livelihood of people in rural
and peri-urban areas. The profitability of the global dairy industry is a key area of interest for
governments and industry experts alike. The industry is highly competitive, and profitability is
affected by a range of factors such as milk prices, production costs and consumer demand. The
global dairy industry has experienced significant growth over the past few decades, with the
total value of the industry estimated at US$856.2 billion in 2020 (Statista, 2021).

The global milk output in 2018 was estimated at 843 million tonnes, representing a 2.20 percent
increase from 2017 production. This increase was mainly driven by production expansions in
India, Turkey, the European Union, Pakistan, the United States of America and Argentina.
Africa contributed 1.10 percent to global milk production for the year 2018 (Food &
Agriculture Organization, 2019).

The dairy industry’s profitability varies between regions and countries, depending on a range
of factors, including production costs, market demand, and government policies. Milk prices
are a significant factor in the profitability of the dairy industry. The price of milk can be affected
by a range of factors, including supply and demand, weather conditions, and government
policies. In recent years, global milk price volatility has increased, making it challenging for
farmers and processors to plan and manage their operations effectively (Boland, 2020). In some
regions, such as Europe and the United States, government subsidies and support programs

have been put in place to help stabilize milk prices and support farmers.

Production costs are also a key factor in the profitability of the dairy industry. These costs
include feed, labour, equipment, and other inputs. In some countries, such as New Zealand, the
cost of production is relatively low, which has allowed farmers and processors to maintain
higher levels of profitability (OECD, 2021). In contrast, in some European countries,
production costs are higher due to factors such as higher labour costs and strict environmental
regulations (Boland, 2020).

Consumer demand is another key factor which has been identified to affect global dairy
industry's profitability. The demand for dairy products is influenced by factors such as health

concerns, changing dietary habits, and environmental awareness. In recent years, a growing



demand for plant-based alternatives to dairy products has been driven by health and
environmental concerns (Euromonitor International, 2021). This trend has presented a
challenge to the dairy industry, as it has to adapt to changing consumer preferences and find

ways to maintain its market share.

The perpetual drive to make the most effective use of dairy production has led to the
assimilation of new and efficient technologies that have increased yield. This has necessitated
dairy farmers to produce more milk per cow and dairy processors in turn increasing their output
at a reduced operating cost (FAQ, 2019). This in turn has led to an improvement in the financial
performance of dairy farmers. The global demand for dairy products is on the increase with
rising exports and this has been attributed to population growth, the popularity of dairy

products, broader array and appeal of dairy products (Kawambwa, et al., 2014).

In a nutshell, the global dairy industry is highly competitive, and profitability vary between
regions and countries. As the industry continues to evolve, it will be essential for farmers and

processors to monitor and adapt to changing market conditions to maintain their profitability.
1.2.2 Africa Dairy Industry Overview

The African dairy industry is relatively underdeveloped compared to other regions, with the
majority of milk production coming from small-scale farmers (World Bank, 2020). The
structure of the dairy industry in Africa especially Southern Africa can be categorized into three
groupings i.e large scale, emerging small scale and traditional farmers. Mugweni (2014) states
that large-scale dairy farmers have a herd size of the pure breed of above 100 animals with an
average milk yield of 10 to 20 litres per cow per day and good institutional linkages to dairy
processors. The emerging small-scale farmers have an average number of dairy animals which
are a cross of the exotic breed with the indigenous local breeds of less than 10. These have an
average milk production per cow per day of 4 to 8 litres and their greatest limitation is the weak
institutional linkage to dairy processors. The main feature of the traditional farmers is that they
have indigenous cattle of about 50 or less. The milk yields are characterized by low output due
to poor feeding regimes and they also face the challenge of poor access to formal markets
(Mugweni, 2014).

The African dairy industry is characterized by low levels of productivity, inadequate
infrastructure, and limited access to markets, however, there have been recent efforts to

improve the industry's performance through increased investment and policy reforms. In his



study, Mugweni (2014) states that agriculture development in sub-Saharan Africa is shifting
towards the smallholder sector which is providing a source of income and employment
opportunities to the rural and peri-urban areas. Mumba et al., (2012) says that the dairy industry
is capable of creating 200 jobs for every 1 million litres of milk produced and distributed
annually. Therefore, the viability of these enterprises in this sector needs to be probed to

ascertain their performance amidst the continued rising cost of production.

Africa has great growth potential in the dairy industry if the traditional and small-scale dairy
sector is to be integrated into the formal dairy system. The dairy industry can be an integral
sector in the economic growth of African countries if fully supported and funded. In this regard,
the study of the profitability of the African dairy industry is a critical area of research, given
the significant role that dairy farming plays in the continent's agricultural sector. The industry
is a source of income for many rural households, and it is a key contributor to food security

and economic development.

1.2.3 Dairy Sector in Zambia

Diversification of the economy from mining to agriculture is one of Zambia’s developmental
goals. Zambia is abundantly endowed with the required resources to stimulate agriculture and
rural development with the agriculture sector predominantly focused on crop production.
Having more than 20 million hectares of grazing land, Zambia has the capacity to raise the
cattle population of 3 million herds to over 7 million. Kenya has 13.5 million animals on almost
the same grazing land size as Zambia, while Zimbabwe has 5.4 million herds of cattle on 12.1
million hectares of grazing land. Smallholder dairy farmers own 80% of the 3 million Zambian
cattle population with an average number of nine cattle per farmer (Kawambwa, et al., 2014;
(Nilsson & Chuzu, 2020).

The Agricultural Consultative Forum (2012) states that there are approximately 3,000-4,000
dedicated smallholder and commercial dairy farmers who produce milk for the formal and
informal market using pure and cross-breed dairy cattle in Zambia. With the ever-
converting landscape of dairy farming, it is vital to clearly establish factors affecting the
profitability of smallholder dairy farming considering the numerous nearby variations in

culture, varieties of animal breeds, attitude, infrastructure and farmers’ business orientation.



In recognition of the significant role that dairy farming plays in many parts of Zambia, the
smallholder dairy farmers are frequently confronted with a myriad of questions; What sort of
financial and managerial attributes would increase their output? What are the possible factors
that hinder dairy farming profitability and to what extent? To what scale would their living
conditions improve with increased productivity and profitability? It is in light of this
recognition that the foregoing questions and more arise because dairy farming has proved to
be a key livelihood strategy for smallholder farmers in many parts of Zambia as it is an
instrument through which the socio-economic conditions of smallholder farmers are being
improved. It is not only a valuable source of nutrition and income but also an avenue for asset

accumulation.

The Smallholder dairy industry has in the recent past received support from the Zambian
government and its cooperating partners such as SNV Netherlands Development Organization
and Musika Development Initiative in ensuring that it moves towards commercial
development. In this regard, Kawambwa, et al., (2014) states that smallholder dairy farmers
ought to be clear on key issues about the viability of their dairy farming such as the minimum
investment required to venture into it, the minimum number of dairy animals required for
production to break even, socio economic factors affecting the dairy profitability, business and

entrepreneurial skills required to succeed in dairy farming.

In Palabana, the smallholder dairy farmers are organized into a cooperative. This makes it
easier to provide farmers’ training and financing rather than to individual farmers. The farmers
deliver milk at the Milk Collection Centre (MCCs) which is bought by major processors such
as Parmalat and Zambeef Plc. The Milk collection centre is built and provided with cooling
tanks in order to provide farmers with access to markets to deliver clean and high-quality milk

as required by the various processors.

1.2 Statement of the Problem

The Zambian dairy industry is grappling with low productivity and slow growth, leading to
dairy processors operating below their full capacity (Nilsson & Chuzu, 2020; Agricultural
Consultative Forum, 2012). Despite the growing demand for livestock products, particularly
milk and other dairy products due to the current high urbanization in Zambia, smallholder dairy
farmers face significant challenges in achieving optimal productivity which negatively impacts

their profitability. The average milk production per cow per day among smallholder dairy



farmers is notably lower compared to emergent and commercial producers (Nilsson & Chuzu,
2020). This productivity gap poses a hindrance to the profitability potential of smallholder
dairy farmers which limits the upward scaling of the dairy business and making it difficult in
terms of planning purposes thus the farmers not experiencing the complete benefits of dairy

farming.

Investigating the factors contributing to the low productivity that hinder the profitability of the
Palabana smallholder dairy farmers was imperative to identify targeted interventions that can
enhance production efficiency and empower these farmers to capitalize on the increasing

demand for dairy products, ultimately improving their profitability and economic well-being.

1.3 Purpose of the study

The aim of the study was to establish the factors that limit the profitability of smallholder dairy
farm businesses in Palabana dairy cooperative.

1.4 Study Objectives

1. To assess the socio-economic factors constraining the profitability of smallholder dairy
farmers in Palabana Dairy Cooperative.

2. To determine the production cost constraints on the profitability of smallholder dairy
farmers in Palabana Dairy Cooperative.

3. To evaluate the production methods constraints on the profitability of smallholder dairy

farmers in Palabana Dairy Cooperative.

1.5 Research hypotheses

Hypothesis (H1): There is a significant impact of socio-economic factors on the profitability
of smallholder dairy farmers.

Hypothesis (H2): There is a significant impact of production costs on the profitability of

smallholder dairy farmers.

Hypothesis (Hs): There is a significant impact of production methods employed by

smallholder dairy farmers on their profitability.



1.6 Significance of the Study

The study provides scientific and systematic information relating to farm-level decision-
making choices of where to deploy the scarce resources in smallholder dairy enterprises and
also adds to the existing literature on profitability as it relates to Zambian smallholder dairy

farmers.

Understanding the impact of socio-economic factors, production cost and production methods
on smallholder dairy farmers profitability helps untangle the aforementioned factors and show
how they influence the bottom line for these farmers. The findings are essential to establish
benchmarks that can be used as a package for viable smallholder dairy farming in Palabana, as

well as other parts of the country.

The study also highlights policy recommendations that are drawn from the farm and farmer
characteristics observed among the smallholder dairy farmers. These recommendations are
vital in that Non-Governmental Organizations (NGOs), Private and Public Agencies will be
able to focus their investments towards the promotion of those farm and farmer characteristics
thus positively influencing productivity. Increased productivity and income will therefore help

towards poverty alleviation and thus improve the living standards of the rural areas.

1.7 Limitations of the Study

The study was adversely affected by various factors. The busy schedules of respondents
resulted in late receipt of questionnaires and lack of response from some respondents. The
study also faced budgetary constraints in that motor cycles were hired so as to easily access
treacherous roads during the data collection process as some parts of the study area were quite

remote and inaccessible.

1.8 Scope of the study

The study focused only on smallholder dairy farmers located in Palabana dairy cooperative.
The target group was limited to smallholder dairy farmers who are affiliated to Palabana dairy
cooperative excluding medium and large-scale dairy farmers. The research only focused on
constraints inhibiting the profitability of smallholder dairy farmers in Palabana. The study also
narrowed down the constraints to three major factors which are the most prevalent to
smallholder dairy farmers in urban and peri urban areas. These included production methods,

production costs, socio-economic constraints. The relationship between these selected
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variables and the profitability constraints of the smallholder dairy farmers were investigated.
The farm and farmer characteristics were also investigated to assess the extent to which they

affect the profitability of Palabana smallholder dairy farmers.

It should also be noted that management elements such as milk marketing were not studied.
This is because the farmers belong to the dairy cooperatives that own the milk collection centre
which markets the milk on behalf of the farmers to major milk processors.

1.9 Operational Definitions

Profitability: This is the ability to offer products and services that meet the quality
standards of the local and world markets at prices that are competitive and provide
adequate returns on the resources employed or consumed in producing them. It involves
the amount of money in returns realized by the dairy farmers. To dairy farmers, it is the
ability to produce quality goods that are valuable in the local and international markets
(Barney & Hasterly, 2008).

Smallholder Dairy Farming: It is defined as the production, on-farm processing and
marketing of milk and milk products (Gizaw, et al., 2016). This is a category of dairy
farming with a smaller herd size and differing breed type with most of the dairy output
taken to the milk collection centres (MCC) for sale to the processors in the formal
market. This type of dairy farming typically operates on a small scale, with limited
access to inputs, services, and markets, and often facing significant challenges related

to productivity, profitability, and sustainability.

1.10 Ethical Considerations

It is imperative that ethical issues were considered when conducting this research and that
participants were subjected to the following; informed consent, voluntary participation,
confidentiality and that the research only assessed relevant components of the study being
conducted. An Ethics clearance form from the University of Zambia Ethics Committee was

obtained before the commencement of the study.



1.11 Chapter Summary

This chapter provided an explanation of the topic under study. It gave an introduction of the
study and also looked into the background of the study, statement of the problem, purpose of
the study and the study objectives. It further highlighted the research hypothesis, significance
of the study and the research limitations. The scope of the study, operational definitions and
ethical considerations of the study were also established. The next chapter (Chapter Two)

covers the literature review on the subject matter.



CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

The literature reviewed below highlights the empirical and theoretical literature of the research
conducted. The literature focuses on research works done by other scholars in the field of dairy
business and the models used in determining the research results at the global, regional and
national levels. It emphasizes mostly on the profitability and analysis of factors that tend to

affect the profitability of smallholder dairy businesses.

2.2 Theoretical Framework

The study was based on two theories namely; Managerial Efficiency Theory of Profits and

Utility Maximization theory.

2.2.1 Managerial Efficiency Theory of Profits

The Managerial Efficiency Theory of Profits sometimes called the Compensatory theory of
profits states that some enterprises are more efficient than others at managing their productive
operations and effectively satisfying their customer needs (Sanyal, 2019). This theory
postulates that enterprises that have average efficiency tend to generate average rates of return
and those that have above average efficiency will generate higher rate of return. It emphasizes
the importance of good management practices, including planning, organizing, controlling, and
decision-making, in achieving profitability in dairy farming. In this regard, the profitability of

a dairy farming enterprise is mainly influenced by the managerial efficiency of the farmer.

According to this theory, the success of a dairy farming enterprise depends on the ability of the
farmer to optimize the use of resources such as land, labor, capital, and technology, and to
minimize costs while maximizing production. The farmer's ability to make sound decisions

regarding production and investment can also impact profitability.

Moreover, the managerial efficiency theory suggests that the farmer's skills and experience
play a significant role in determining the profitability of the enterprise. Farmers with better
education and training in management and production are more likely to adopt modern farming

practices and technologies, leading to higher productivity and profitability.
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The managerial efficiency theory of profits in dairy farming highlights the importance of
human capital in agricultural production and emphasizes the need for farmers to acquire skills
and knowledge in management practices. This theory is essential in understanding the factors
that contribute to the profitability of dairy farming enterprises and can inform strategies for
improving the management practices of smallholder dairy farmers. Therefore, smallholder
dairy farmers that have higher management capabilities and production efficiency are required

to be compensated with earnings or economic profits which are above normal.

In alignment with the Managerial Efficiency Theory of Profits, the research objectives are
integral to understanding how managerial practices affect the profitability of smallholder dairy
farmers. Hence, the research objectives closely link to the Managerial Efficiency Theory of
Profits by illustrating that management efficacy in addressing socio-economic factors, reducing
production costs, and employing effective production methods is instrumental to the financial

success of smallholder dairy farmers.

These farmers' profitability hinges on their managerial acumen, which determines the extent to
which they can maximize their limited resources and gain higher than average returns on their
farming operations. Specifically, the research objectives delve into areas such as access to
credit, transportation, milk price determination, farm record keeping, cost of feed, breeding,
transport, disease prevention/control, and dairy farming best practices. These factors are
intricately tied to managerial efficiency as they reflect the farmer's ability to optimize
resources, minimize costs, and make sound decisions regarding production and investment, all

of which are central tenets of the managerial efficiency theory.

Moreover, the theory highlights the significance of human capital, such as education, training,
and experience, in determining the profitability of dairy farming enterprises. This resonates
with the research objectives, which seek to assess the impact of various socio-economic and
production-related factors on smallholder dairy farmers' profitability. In essence, the research
objectives and the Managerial Efficiency Theory of Profits are interconnected, as they both
recognize the critical role of effective management in achieving profitability in dairy farming

enterprises.
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2.2.2 Utility Maximization Theory

The study was also based on the theory of Utility Maximization. This theory states that a farmer
maximizes his utility by trying to get the highest profit possible given certain constraints
(Kinambuga, 2010). The Utility Maximization theory in dairy farming profitability suggests that
farmers seek to maximize their satisfaction or well-being from their profits. This theory
postulates that farmers are rational decision-makers who seek to achieve the highest level of
utility or satisfaction from their resources. According to this theory, the profit decisions of dairy
farmers are influenced by the level of satisfaction they expect to derive from their production

activities.

Dairy farmers aim to earn a certain level of profit that will enable them to achieve their desired
level of satisfaction or utility. This level of satisfaction or utility is determined by various
factors such as the farmer's preferences, production costs, and market prices. The theory states
that dairy farmers face a profit frontier, which represents the maximum level of profit that can
be achieved from a given set of resources. Farmers seek to operate on this frontier by choosing
the optimal combination of inputs such as land, labor, capital, and technology, to maximize
their profit and overall utility.

The smallholder dairy farmers who graduate from the traditional way of milk production to
emergent-commercial consume part of their production at home and they tend to hire or sell
their labour despite the market being fully operational (Kinambuga, 2010). This theory
stipulates that a firm is an idealized form of business, whose main objective is solely explained
by the purely economic motive of generating a profit given certain constraints. Generally,
profit is generated through satisfying wants by producing a good or service on a given market
and at a given price. The firm's legal or organizational characteristics are insignificant. The

only objective guiding its operations is the desire for profit maximization.

Therefore, the smallholder dairy farmers will tend to maximize profits from the sale of the
dairy products subject to the constraints faced which may include social-economic, production

methods and cost of production. This is represented as:

Profit Maximization: IIm =T (SEF, PM, PC)...eeiii e 1)
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Where:

IT — Profit Max.

SEF- Social Economic Constraints
PM- Production Method Constraints

PC- Production Cost Constraints

Dairy farmers, as economic agents, maximize revenue in terms of their production levels
subject to market-determined fixed factors and other constraints. In this case, the farmer's
revenue is the money made from selling milk at the market price. In order to maintain a profit,

the farmer must also reduce the costs associated with the production and sale of milk.
2.3 Conceptual Framework

Svinicki (2010) defines a conceptual framework as an interconnected collection of
ideas explaining how a specific phenomenon operates or relates to its parts. The main aim of a
conceptual framework is that it ensures concepts and relationships between study variables are
clear, gives an interpretation and explanation of the study's findings and observations. It
provides evidence of the link between dependent and independent variables i.e a platform for
establishing the relationship between profitability, social economic factors, methods and costs

of production.

The Profitability of the smallholder dairy farmers is impacted by the interactions between social
economic factors, methods and costs of production. These variables directly impact the
profitability of dairy farmers. For instance, the choice of production methods used by the dairy
farmers has a direct effect on both the quantity and quality of dairy products, thereby
influencing their profitability. Higher production costs can hinder dairy farmers from achieving
higher incomes, limiting their ability to reinvest in dairy farming. Regarding socio-economic
factors, such as land size, can determine the number of livestock that dairy farmers can keep.

Additionally, access to financial services can impact the capital available for dairy farming.

The relation between the independent variables and profitability of smallholder dairy farmers
is also influenced by various mediating variables beyond the operational efforts which include
disease outbreaks, government policies and legislation, climate and weather variability, and
price volatility. Disease outbreaks like foot and mouth disease can increase veterinary costs,
reduce milk production, and necessitate investments in disease prevention, impacting

profitability. Government policies and legislation may either support or hinder profitability by

13



subsidizing inputs or price support to improve profitability, while restrictive regulations or
trade policies may increase costs or limit market access, thereby reducing profitability. The
climate and weather variability may directly affect feed costs and milk production levels by the
irregular rainfall patterns, droughts, floods, and temperature extremes thus affecting the
availability and quality of fodder and water for dairy animals. Price volatility further adds
uncertainty to revenue streams, posing challenges for financial planning. Therefore,
understanding these factors is important to ensure the long-term sustainability and success of
smallholder dairy farming operations. These variables are interlinked as shown below:

Figure 2. 1: Conceptual Framework of Study

Independent Variables Mediating Variables Dependent Variable

/Social Economic Factors \

e Land

e Access to credit
Distance & Mode of
Transportation

e  Milk price determination

\. Farm records /

e Dairy farming best practice
e Breeding system —>
e Feeding system

e Return on Milk sales

Production Method f Profitability

/Production Cost \
e Cost of Feed
e  Cost of Al/Bull Hiring
e  Cost of transport
e Cost of disease prevention/ control
- J
e
e  Climate and Weather Variability
e Disease Outbreaks
e Government Policies and Legislation
S e  Price Volatility

Source: Conceptual Framework adopted from Kinambuga (2010) and modified by Author, (2024).
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Figure 2.1 above shows the relationship among the four main variables i.e Profitability, Social
Economic Factors, Production Cost and Production Method. The independent variables being
Social Economic Factors, Production Cost, Production Method and the dependent variable is
Profitability which illustrates that profitability is determined by the three independent

variables.

2.4 Overview of the Factors Constraining Profitability of Smallholder Dairy Farmers

Dianne, et al., (2008) identify 15 measures that are instrumental in assessing the profitability
of dairy farms. These indicators are distributed across ten fundamental categories: the rate of
production, effective management of expenses, the prudent use of capital, earning capacity,
liquidity, adherence to debt repayment, financial stability, enterprise purpose, the ability to
support the household's economic needs, and having a dedicated workforce. Furthermore, these
categories help in evaluating a dairy farming overall health and potential for growth, ensuring
that the business is profitable, repay obligations, and maintain a competitive stance, all of which
contribute to the farm's long-term viability and success. In this regard, profitability refers to the
capacity to deliver milk products that align with the quality expectations of both local and
international markets, and to do so at price points that are not only competitive but also yield
sufficient returns on the resources utilized or expended during production. For dairy farmers,
this encompasses the capability to produce quality milk that hold value in both domestic and
global markets (Barney & Hasterly, 2008).

Smallholder dairy farming is a vital component of agricultural livelihoods in many developing
countries, serving as one of the primary income sources for millions of rural households.
However, despite its economic significance, smallholder dairy farmers face numerous
challenges that hinder their profitability and sustainability. Adigun, et al., (2023) asserts that
profitability is widely regarded by scholars as a critical element for the long-term viability of
dairy farms. The market value of milk plays a significant role in determining profitability,
alongside factors such as feed expenses, veterinary services, labour costs, herd size, and the
average fixed cost per cow or per unit of milk sold. While the scale of production also impacts
profitability, with larger farms benefiting from spreading fixed costs over more milk units
(liters), smaller farms with fewer cows still achieve profitability due to factors like unpaid

family labour and minimal investments in dairy facilities.

Achieving profitability in smallholder dairy farming requires addressing a myriad of challenges

that span various dimensions. High production costs constitute a significant barrier to
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profitability for smallholder dairy farmers. Costs associated with inputs such as feed, veterinary
services, and labour can be prohibitively expensive. Additionally, inefficiencies in production
practices, such as poor feeding regimes or inadequate disease management, further inflate costs
and thus eroding potential profits. Dairy production requires various resources such as land,
labour and capital. If indeed there is poor access to these assets, then it follows without saying
that production costs will be high as compared to situations where such factor inputs are readily
available. Smallholder dairy farmers are likely to suffer from inconsistency especially in terms
of producing for the wider markets as a result of insufficient access to factors of production

thus impending profitability (Wainaina, 2013).

Constrained access to credit is a frequent problem for smallholder dairy farmers and
significantly impacts their profitability and contribution to the agricultural economy
(International Finance Corporation , 2014). Swinnen & Kuijpers (2020) emphasize the vital
role of financing smallholder dairy farmers in promoting inclusive economic growth and
poverty alleviation. The low access to financing, with limited access to banking services and
credit, make it difficult to invest in improvements or expand dairy farming operations
(Wainaina, 2013). Louw (2013) further noted that lack of access to funding makes it difficult
for smallholder dairy farmers to invest in milking parlours and good breeding practices, thereby
hindering their profitability potential. This entails that credit-constrained smallholder dairy
farmers show substantially lower financial performance compared to their unconstrained

counterparts.

The challenges faced by smallholder dairy farmers in developing countries regarding the poor
market engagements that lead to unsustainable profitability are extensively discussed in
literature. Musitini & Muroiwa (2019) highlighted the difficulties smallholder dairy farmers
encounter when trying to enter the traditional agricultural markets which are competitive and
offering good prices for the milk sold. Obi, et al., (2012) asserts that access to markets
significantly influences whether the smallholder dairy farmers transition into commercial
farming. Meissner, et al., (2013) observed that while commercial farmers actively participate
in formal marketing channels, smallholder dairy farmers often operate at the fringes of the
traditional marketing channels due to limited understanding of market dynamics, pricing

structures, and marketing opportunities.

The low levels of commercialisation among smallholder dairy producers in developing

countries are attributed to a lack of access to efficient, competitive and inclusive markets, with
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Khapayi & Celliers (2016) identifying this as a hindrance to their expansion and profitability.
Wiggins & Keats (2013) identify remoteness, low productivity, low pricing, and lack of market
information as the primary obstacles to smallholder dairy farmer participation in markets which
offer competitive prices to achieve a profitable dairy business, as evidenced in their study on

linking smallholder dairy farmers in Sub-Saharan Africa to markets.

The importation of dairy products results in low producer pricing, making it difficult for
smallholder dairy farmers to make sustainable profitability. Louw (2013) highlighted that dairy
imports threaten the profitability and livelihoods of smallholder dairy business in Zambia, with
products from European Union nations and South Africa flooding the market at prices lower
than those achievable by Zambian dairy farmers. However, Louw (2013) noted the evolution
of agricultural policies over the past decade aimed at bolstering trade barriers, thereby

impeding the entry of inexpensive dairy products into Zambia.

2.5 Empirical Literature Review

2.5.1 Overview of the Global Dairy Business

Studies in the field of dairy business viability and factors which affect this industry are areas
that require probing if global, regional and national milk production is to increase to sustain
the ever-growing demand for dairy products. In this regard, various studies focusing on dairy
business viability have been conducted on a global level. Utami & Seruni (2014) conducted a
study in East Java of rural Indonesia where the financial performance of small-scale dairy
farmers was investigated using the Revenue-Cost Ratios. The farmers were categorized into
three strata comprising; stratum one raising less than four animals, stratum two raising between
four and eight animals and stratum three raising more than eight animals. This study showed
that farmers who had smaller herd size i.e less than four dairy animals were found to be more
profitable in terms of the income obtained and had a higher Revenue/ Cost Ratio than farmers
who kept a large herd size. These findings are not consistent with that of Mumba, et al., (2012)
who carried out a study in Zambia and the research results indicated that dairy farmers who
kept a larger herd size were found to be more profitable than those with fewer dairy animals.

In another study conducted by Selvi (2017) in the Kanyakumari District of India, the paper
elaborates on several constraints that the dairy farmers face in developing their dairy enterprise.
Mention must be made that India is one of the world’s largest milk producers, accounting for

more than 13 percent of the world’s total milk production. It is also one of the world’s largest
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consumer of dairy products, consuming almost 100 percent of its milk production (Selvi, 2017).
Despite its dominant status in the world dairy industry, the study revealed that the Indian dairy
sector faces several challenges categorized into the purchase of milk, price, quality and

infrastructure of dairy units.

In studying the constraints faced by the dairy farmers in Kanyakumari District of India, Selvi
(2017) used Garrett Ranking in determining the severity of each constraint. Garrett's Ranking
Technique allows one to convert problem rankings into numerical scores. This technique
enables the problems to be sorted according to their severity from the respondents’ perspective
(Ao & Jamir, 2020). The Poor road systems, insufficient dairy cattle and government policy
were the major constraints reported in the purchase of milk constraint category using the
Garrett Ranking technique. Pricing Constraints were reported as profit expectation, sales
potential, transport cost, delivery cost and packaging cost. Farmers' neglect in preserving milk
quality was the primary constraint, according to the Garrett Ranking on infrastructure
constraints of dairy units. Marketing outside of a contract of the village dairy cooperative
society (DCS), farmers' violation of terms and conditions, as well as difficulty communicating

with other farmers were other constraints that were observed (Selvi, 2017).

Selvi (2017) also stated that another major constraint that milk producers hope to overcome by
banding together is product marketing. The desire to be assured of a secure market is of
paramount importance to dairy farmers. In this regard, this can be met by dairy farmers
cooperatively establishing their own milk collection systems and milk treatment facilities in
order to convert their perishable primary produce, which requires special and timely attention,

into goods with a longer shelf life for commercialization.

A study on the association between technical and economic performance indexes and dairy
farm profitability was also conducted by Ferrazza et al., (2020) in the state of Minas Gerais,
Brazil. The study aimed to evaluate the determinant profitability indexes of typical dairy farms
of 61 sampled typical Brazilian dairy farms. The sampled farms in the study had significant
differences in livestock system, herd composition, technology, production levels and area. The
grazing-based system was characterized by traditional farms consisting of crossbreed dairy
animals which fed on Brachiaria and native grass with supplementation of commercial corn

and soybean-based concentrate throughout the year.
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Ferrazza et al., (2020) stated that over the last few decades, dairy farms around the world have
undergone structural changes in that herd size has grown and the number of farms has
decreased due to the land shortage. In this regard, improved technological efficiency was
observed as an important factor in improving the profitability and competitiveness of the dairy
sector which are the sentiments also shared by Mor and Sharma (2012) in their study of
Technical Efficiency and Supply Chain Practices in Dairying. Therefore, the profitability of
smallholder dairy farmers should also be evaluated by considering the social economic,
production cost and production methods constraints.

The findings by Ferrazza et al., (2020) also indicated that production of milk per lactating cow
and area were the indexes most positively correlated with profitability. This meant that
profitability increased as milk production per cow increased. Thus, a greater production scale
is a desirable condition for most dairy farmers which ensures better economic results. This is
also in line with other studies conducted which have reported that the increase in milk
production was the most important factor influencing the variation of economic performance
among dairy farms (Nehring, et al., 2009; Wilson, 2011). The herd profile and technological
differences among the systems are possible explanations for this discrepancy. In contrast, total
unit cost in relation to the price of milk, total operating cost in relation to total revenues, and
total unit operating cost in relation to the price of milk were the indexes most negatively
correlated with profitability. Therefore, these results indicate that profits could significantly
increase if dairy farm production is conducted with more intensive use of inputs and production

factors and better combinations of inputs and outputs.

2.5.2 Overview of the African Dairy Business

An estimated 310 million cattle are kept in Africa, making up 20.9% of the world's cattle
population. However, the continents contributions to the world's total production of milk from
cattle is very low. According to estimates, smallholder dairy production in Africa account for
80% of the continent's milk production (FAOSTAT, 2016 as cited by Ojango, et al., 2017).
Dairy production is practiced in different ways within Africa's smallholder systems depending
on regional climate variability, the availability of feed and land resources, the producers'
financial ability to access such resources, as well as consumer demands and market

opportunities (Ojango, et al., 2017).
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Smallholder dairy farming is seen as a market-oriented business that supports community food
and nutritional security while providing a steady source of income for agricultural households.
Numerous households place a high value on their dairy animals, and the activity of dairying
supports many people's livelihoods both directly and indirectly. However, it should be
remembered that farmers value their animals' marketable and non-marketable byproducts,
source of meat, and value the animals' intangible benefits for insurance, financing, and social

status displays.

Wambugu et al., (2011) analyzed the trends in milk productivity and performance of the
Kenyan smallholder dairy sector using a nationwide representative panel household data (2000-
2010) and cross-sectional data in the major milk producing areas. The results revealed that the
industry faces several technical, economic and institutional problems in milk production,
processing and marketing. These limitations affect the ability of the sector to participate and
compete in the domestic and regional markets. Particularly, seasonality in production,
insufficient quantity and quality of feed, limited use of commercial cattle feeds, and a lack of
high-quality animal husbandry and farming techniques were cited as some of the primary
obstacles to improved milk production in Kenya. Other limiting issues included expensive
artificial insemination (Al) services, poor access to breeding, animal health and credit services.
Dairy producers in some regions were also found to struggle with inadequate milk collection
and marketing systems, electricity infrastructure, poor coordination and priority setting

between research, training and limited farmer involvement in the output market.

In the same vein, Wambugu et al., (2011) also stated that several other variables limit milk
processing and marketing. Poor road networks, a lack of adequate cooling and storage facilities,
and other infrastructural issues were sited to cause bottlenecks in primary marketing. The
transportation of milk from farms to the collection centers, and then from the collection centers
to the processors, is impacted by the inadequate road infrastructure in the small-scale producing
areas. Additionally, the lack of investment in productivity-boosting inputs in the dairy
business was attributed to low and erratic producer payments that correspond with the flush
period. The shortage of electricity in most regions was found to be a barrier to the development
of cooling facilities. As a result, the excess milk is not consumed in the domestic market,
especially during Kenya’s flush period of March to June. Wambugu et al., (2011) observed that
the price of electricity had been raising along with the price of fuel which gets to affect the cost
of manufacturing for the processors and, ultimately, the cost to the consumer of processed dairy
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products. However, the bulk of processors were operating below capacity, and they were
challenged by a dynamic, cash-based informal market. The profit margins tend to be impacted

by seasonal variations in the quantity of milk provided and farm gate prices.

Even though Kenya and South Africa share similar constraints, South Africa continues to be a
significant rival for Kenya's dairy exports in Africa. Seasonality in production limits both
nations, with milk output increasing during the wetter months. The dairy industry of the two
nations also differ in many ways. The average daily milk production in Kenyan is 8 to 10 litres
per cow, compared to South Africa, where in 2007 the average national milk production per
cow was 12.7 litres per day (Theron & Mostert, 2008). The dairy business in South Africa is
more capital-intensive, highly specialized, and has fewer producers overseeing more larger
dairy farms. On the other hand, small-scale producers predominate in Kenya's dairy industry.
Almost all of the fresh milk sold in South Africa is pasteurized, and over 89 % of milk is
marketed through formal channels. However, only around 30% of the milk sold in Kenya goes
through formal channels. These traits provide South Africa a competitive edge in the
processing and marketing of dairy products, helping it to increase its export market share
(Wambugu, et al., 2011).

Dalberg Analysis (2019) undertook a study in Tanzania to understand the beneficiation across
the dairy value chain and identifying the costs, revenues, margins along the value chain and
opportunities to strengthen the sector. The study analyzed prospective advancements in
manufacturing methods and the impact of increased capacity utilization at processing sites in
order to understand drivers and identify potential levers to boost value chain profitability. The
research revealed that even though Tanzania has a competitive advantage of a sizable dairy
industry, opportunities within the dairy sector are still underutilized. Farmer productivity is low
even with higher farm gate prices coupled with weak consumer demand plus insufficient raw

milk input supply leading to poor processor utilization and driving down profitability.

Consequently, the study suggested that, even though the cost base of processors is highly
variable, increasing utilization could boost profitability, which in turn can increase producer
benefit and high farm performance. When compared to the 70% best practice utilization
standards for dairy production equipment, processors were found to operate at very low levels
of utilization, frequently as low as 30 % (Dalberg analysis, 2019). The low levels of utilization
caused by a combination of market uncertainty (due to low demand) and difficulties finding

enough inputs reduced profitability levels.
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In order to analyze the profitability of smallholder dairy production in various Agro-ecological
zones in the Kenyan highlands, Mburu et al., (2007) employed cost-benefit analysis. Cost-
benefit analysis can be defined as a financial evaluation activity that analyzes all costs and
benefits associated with the production process (Nyekanyeka, 2011). A farmer needs to
measure the costs and benefits of production if he/she wants to know whether
the earnings are profitable. While the price of milk may be determined immediately, it is
frequently challenging to calculate production expenses and earnings (Bailey, 2001). Farmers’
decisions to adopt new technology and, consequently, their resource management decisions are
greatly influenced by estimates of economic returns. Understanding costs and benefits is a

crucial requirement before formulating policies targeted at raising productivity levels.

The findings of Mburu et al., (2007) demonstrated that the upper midlands farmers in the
Kenyan highlands made significantly more profits from milk production than their
counterparts in the lower highlands. The study also found widespread usage of commercial
dairy supplements, which did not appear to be connected to milk production levels. Across the
zones, different amounts of dietary supplements were being used. Utilization and feed cost,

however, had an impact on milk production costs.

Another Cost-Benefit Analysis study was also carried out by Nyekanyeka (2011) to determine
the returns on smallholder dairying in Tanzania's Kilimanjaro region. The findings revealed
that the returns on dairying were found to be around 20% with no significant difference
between large-scale and small-scale farmers who had smaller dairy animal stock. Net Present
Values and an Internal Rate of Return summary measure were also produced using the cost-
benefit analysis. Despite the obvious disparities in the intensity of feed spending among small-

scale farmers, the cost-benefit ratios were nearly comparable.

Somda et al., (2005) carried out a research to determine the economic viability of milk
production in Gambia's smallholder dairy systems. The gross margin analysis was utilized in a
study involving 90 smallholder dairy farms to evaluate the profitability and viability of
smallholder dairy production. The findings showed that smallholder dairy production in the
Gambia was viable. According to the study, profitability varied across the groups categorized
as medium resource and resource-poor farmers. In comparison to the resource-poor group,
viability was higher in the medium resource group which was attributed to the medium resource

farmers having access to improved feeding systems and veterinary services. This suggests that

22



the resource endowments of smallholder dairy producers vary, which has an impact on their

profitability.

On smallholder dairy farms in the western highlands of Cameroon, Bayemi et al., (2009)
employed partial budgeting to examine the effects of management interventions like artificial
insemination, feed supplementation, farmer training in milk processing and veterinary services.
The study revealed that of the 24 peri-urban farmers who participated in the study, the
interventions reduced feed, transportation, and veterinary expenditures. The management
changes resulted in a 200% overall return. In addition, the study concluded that the most crucial
elements affecting the profitability and economic feasibility of smallholder dairying were the
milk collection system, fresh milk price, genotype of cattle, and management.

Zvinorova, et al., (2010) conducted a study of Wedza small-scale dairy farmers in
Mashonaland, East Province of Zimbabwe focusing on the viability of smallholder dairy
farming. The households were broadly classified by wealth, with the poor category having the
highest proportion of female-headed households. Education levels among farmers were
relatively high, which indicated potential for adopting new technologies. The study found
heterogeneity among smallholder farmers in terms of resource access, with implications for
market returns per cow. Poor farmers were often female-headed households with high
vulnerability and lower resource access. The study employed gross margin analysis targeting
poor and resources rich farmers who used family labour and those who did not use family
labour. According to the study's findings, farmers with limited resources used more family
labour than the resources rich farmers. Consequently, farmers with access to sufficient
resources were found to be more profitable than farmers in the other categories. Variable cost
growth was accompanied by a decline in gross margins. The research also revealed that
variations in small-scale dairy farmers' access to markets and services were the main causes
for their dairy business viability. The research hypothesized that innovations that boost
productivity and market linkages lead to better returns and viability.

Major constraints identified included diseases, particularly tick-borne diseases, poor quality
milking animals, lack of access to quality feeds and finance, and marketing difficulties. Milk
marketing was especially problematic for farmers located far from the milk collection center,
leading to higher costs and lower production incentives. Financial analyses revealed negative

gross margins for most farmer categories when family labor costs were included. Rich farmers
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made positive financial returns, indicating that only highly resourced farms were viable in

purely financial terms. Increases in total variable costs significantly affected gross margins.

In Malawi's Lilongwe and Mzuzu milkshed areas, Chindime (2007) investigated the impact of
in-kind credit on milk productivity among smallholder dairy farmers. The study found that the
use of concentrated feed, roughage, and man-hour inputs were statistically significant factors
influencing milk productivity, while the farmer's years of experience were not. Dairy
production mostly operated in the decreasing returns to scale region. The provision of in-kind
credit appeared to influence the adoption of improved dairy technologies such as superior cattle
breeds and advanced fodder and feeds. Credit participants generally experienced higher milk
yields than non-credit participants, and this increase was especially marked among farmers
using crossbred cattle and thus borrowers reporting better gross margins than non-borrowers.
Additionally, more female farmers were credit participants as compared to male farmers.
However, neither the level of education nor the age of farmers showed a significant relationship

with access to credit.

2.5.3 Overview of the Zambian Dairy Business

More than 80% of Zambia's annual production of raw milk (253 million liters per annum)
originates from the smallholder dairy sector. Milk from the smallholder industry is said to
be worth more than US$80 million annually. However, the majority of this milk (more than
90%) never makes it to the formal market. Only 84,000 tonnes of processed dairy products
were produced locally in Zambia as of 2008, compared to 389,000 tonnes in Zimbabwe, 3.2
million tonnes in South Africa, and 4 million tonnes in Kenya (Kawambwa, et al., 2014). As a
result, Zambia imports a sizeable amount of processed milk powder to make up for the gap in

pasteurized milk.

The study conducted by Hofer (2015) on small-scale dairy farming in Zambia identified that
the average milk yield was 6.9 liters per cow per day, which corresponds with earlier studies.
Production varied from under 1 to 17 liters per day across the farms with farmers milking cows
twice a day having higher yields (mean of 8.5 liters) compared to once a day (mean of 1.9
liters), suggesting increased milking frequency could improve yields. The study did not collect
specific data on the breed types, but acknowledges that the breed type impacts milk yield.
About 45% of farmers reported a lack of feed, especially in dry seasons which causes reduced

milk yields and notable increase in milk production occurred during the rainy season. The
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provision of forage year-round and supplementing with concentrate, particularly during early
lactation, resulted in higher milk yields and no health problems were reported among cows,

and various breeding strategies were used.

According to a study conducted by the World Bank (2011), Smallholder dairy farmers were
found to bemore competitive than the commercial farmers. The report stated
that smallholder dairy farmers were more effective than their commercial counterparts because
they took advantage of the inherent grazing land in that these farmers combined elements of
both traditional and commercial farming. The study also revealed that the smallholder dairy
farmers viewed their cattle more as a source of income than as a social asset which indicated a
change in their mindset. To evaluate the two sectors' financial performance, a gross margin

analysis was employed.

According to the findings of the gross margin analysis, a small-scale dairy farmer could get an
output of 10 liters per day from a cross-breed cow and be able to make a good profit relative to
the cost of purchasing it. A commercial farmer with 100 cows yielding 23 litres a day per cow
was found to produce raw milk at the cost of US$0.57 per litre, which is three times more
expensive than small-scale farming who produced at US$0.18 per litre (World Bank, 2011).
Even though the largest share of raw milk production costs worldwide is attributed to feed costs
as stated by Mugweni (2014), the smallholder dairy farmers were observed to spend less on
purchased feed thus making them more competitive. This was due to the advantageous grazing
system which they had over commercial farmers who entirely depended on the purchased feed
(zero-grazing) and spent only about half the total cost of commercial production.

Another research carried out by Mumba et al., (2011) evaluated the profitability in the Central,
Copperbelt, Southern, Eastern, Western and Lusaka provinces of Zambia. According to Mburu
et al., (2007), measuring the cost of production is crucial because it helps determine the
farmer's profitability levels. Using solely variable input costs, a gross margin analysis was
conducted to estimate the costs and returns of smallholder dairy businesses. Fixed expenses,
however, were disregarded because they were thought to be unrelated to determining higher
levels of milk production and had no influence on the optimal combination of variable inputs
(Mumba, et al., 2011).

When there are high amounts of concentrate feed used, it is anticipated that production costs

will be highest in the most intensive systems and lowest in the most extensive systems (Mburu,
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et al., 2007). This assumption was in line with the study done by Mumba et al., (2011) in that
the one-way analysis of variance revealed that there were significant differences (P>0.05) in
the arithmetic means of the costs of production for Lusaka and the Western Provinces of
Zambia, proving that this presumption was accurate. Western Province had the lowest

production costs due to the cheap cost of labour, feeding, vaccinations and dipping.

The research also stated that Western Province smallholder dairy producers do not dip or spray
animals with acaricides to prevent ticks because the ticks are regularly wiped out by floods in
the Zambezi flood plain, incurring very little or no expense for dipping. However, Lusaka
Province had the highest cost per litre of milk produced. This is as a result of the intensive
systems that are practiced, which makes use of concentrates in high volumes. These revelations
were also in agreement with Baltenweck et al., (1998) who stated that the cost of production
for dairy enterprises depends on the extent of intensification, with less-intensified dairy
producers experiencing comparatively high levels of cash flows while those practicing highly

intensified dairy production experiencing rather low levels of cash flows.

Therefore, the cost of production and profit per litre differed among the studied regions. In
every district that was surveyed, the percentage of production costs was lower than the
percentage of profits. This suggests a positive gross margin, proving the viability of

smallholder dairy production across all districts studied.

2.6 Gaps in Literature

The ever-evolving nature of research necessitates continual scrutiny and refinement to address
existing gaps and shortcomings in literature. The reviewed literature highlights several areas
where further investigation could be warranted. A larger sample size in a study area that
accounted for 98% of total dairy cow numbers in Indonesia would have been more
representative to enhance the generalizability of findings as opposed to the sample size of 30
respondents in the study conducted by Utami & Seruni (2014). This study area is a centre of

dairy cattle development with a large number of dairy farmers keeping 221 773 dairy animals.

Methodological improvements, such as adopting alternative ranking techniques like Kendall’s
coefficient of concordance instead of Garrett Ranking methodology, could have enhanced the
rigor and reliability of research outcomes of the study by Selvi (2017), as demonstrated by
Mensah et al. (2017). The employment of the Garrett Ranking methodology which prescribes

the use of the average score of the rankers and arranging them in either ascending or descending
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order has its shortcomings. The weakness of using this model as evidenced by Mensah et al.,
(2017) in their study of evaluating the constraints to the development of agricultural insurance
for cashew crop farmers in the Brong-Ahafo Region of Ghana is that Garrett’s ranking
technique involves several steps in identifying the results and does not test the level of
agreements between rankers. An alternative to the model used is Kendall’s coefficient of
concordance as it provides the test of agreement of the rankers (respondents) among their

rankings, which the Garrett’s test lack.

While it was acknowledged that dairy farmers are price takers for the milk produced, the paper
by Ferrazza et al., (2020) could have further explored strategies or market conditions that could
shift this dynamic and improve profitability. That is, a more in-depth investigation into the
dynamics of milk pricing power, consumer preferences, and the role that milk quality and
composition play in influencing farm profitability. Further, the collection of data over a period
of 10 years, while this provides good historical data, there’s possibilities of not capturing
current trends or changes in technology, consumer preferences, market dynamics, or climate
conditions that could affect profitability. Additionally, economic evaluations encompass a
broader spectrum of considerations, such as milk price volatility and full cost-benefit analyses,
providing a more understanding of policy implications and sector performance which could
have been highlighted in the research by Wambugu et al. (2011) whose reliance of analysis
was mainly on gross margins. The description of patterns and trends without being able to

establish causality is also an area that was not fully investigated.

Furthermore, research gaps persist in the methodologies employed, such as the limitations of
cost-benefit analysis in capturing intangible costs and benefits, as discussed by Nyekanyeka
(2011). However, Chamdimba (2007) points out that when intangible costs and benefits are
included in the analysis, the estimated values are bound to be subjective. Seasonal variations
in agricultural production, particularly in dairy farming, also warrant attention to provide a
comprehensive understanding of sector dynamics which were not captured considering dairy
production is influenced by seasonal changes as underscored by Zvinorova et al. (2010).
Studies should strive for inclusivity by considering diverse farming practices and participant

demographics to avoid overlooking critical factors as seen in Chindime (2007).

The methodological limitations such as the non-incorporation of experimental designs and
breed-specific data collection, are crucial for establishing causality and understanding breed-

specific impacts, as noted in Hofer (2015). Moreover, bridging the gap between small-scale
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and commercial farming sectors by investigating best practices and facilitating knowledge
transfer are areas that should have been investigated (World Bank, 2011). Finally, a holistic
approach that integrates quantitative and qualitative data is essential for gaining a
comprehensive understanding of factors influencing smallholder dairy farming. Focusing more
on the quantitative data and having limited insight into qualitative factors that affect
smallholder dairy farming, such as farmer knowledge and practices, social and cultural factors,
and access to land are areas that were not fully investigated (Mumba et al., 2011). The Lack of
accurate milk prices as most dairy farmers sold in undeveloped informal markets was another

area of concern in the literature reviewed.

2.7 Chapter Summary

This chapter presented a literature review of the topic under study. The study was based on two
theories namely the managerial efficiency theory of profits and utility maximization theory
which formed the theoretical framework. This chapter also outlined the conceptual framework
that guided the study. A review of the factors constraining the profitability of smallholder dairy
farmers and the dimensions of profitability were further discussed. The empirical literature of
the study focused on the overview of the global dairy business, the African perspective and
also the Zambian dairy business. The reviewed literature highlighted several areas where
further investigation could be warranted and thus the gaps in literature were also analysed. The

next chapter (Chapter Three) discusses the research methodology used in the study.
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CHAPTER 3

RESEARCH METHODOLOGY

3.1 Introduction

This chapter demonstrate the methods, instruments and analysis which were used to ascertain
the constraints to profitability of smallholder dairy farmers in Palabana area. It includes an
understanding of the Research Philosophy, Research Design, a description of the Study area,
Study population, Study sample, Sampling techniques, Data collection instruments, Data
collection procedure and time line and Data analysis instruments and procedures. The research
employed both quantitative and qualitative techniques, structured questionnaires and secondary

sources of data.

3.2 Research Philosophy

A research philosophy is a belief encompassing the approach taken to address the origin,
essence, and progression of knowledge. It represents the researcher's perspective or conviction
regarding the methods employed for gathering, analyzing, and applying data related to a
particular phenomenon. Therefore, the research philosophy for this study was grounded in
pragmatism. Pragmatism is a philosophy that emphasizes the practical implications of ideas
and theories. This approach is particularly appropriate for this research study because it is
focused on identifying practical solutions to improve the profitability of smallholder dairy

farmers in Palabana dairy corporative.

Pragmatism emphasizes the importance of understanding the practical implications of research
findings and ensuring that the research has real-world applications. This is also echoed by
Creswell (2014) who states that pragmatism is holistic, problem-specific, and uses pluralistic
approaches to get knowledge concerning the problem. This research philosophy recognizes the
importance of quantitative and qualitative research methods to understand the factors that limit
profitability in this context. The research adopted a pragmatic approach that draws from both
positivist and interpretive paradigms. The positivist paradigm was used to collect and analyze
guantitative data, while the interpretive paradigm was used to gather qualitative data and

provide context to the quantitative findings.
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The research also adopted an applied research approach that addresses the practical challenges
smallholder dairy farmers face in the study area. The findings of the research were used to
develop practical recommendations for policymakers, stakeholders, and smallholder dairy
farmers to improve profitability and sustainability in the sector. Finally, the research
philosophy recognizes the importance of stakeholder engagement and participation in the
research process. The study sought to engage with smallholder dairy farmers, policymakers,
and other stakeholders throughout the research process to ensure that their perspectives and

concerns are incorporated into the research findings and recommendations.

3.3 Research Design

The study employed a mixed method approach which combined both qualitative and
quantitative methods in that it relates to a pragmatic research paradigm in the middle of both
the qualitative and quantitative research approaches to provide a comprehensive understanding
of the factors limiting profitability of smallholder dairy farmers in Palabana area. According to
Choy (2014), he asserted that researchers today prefer to use a mixed methods approach to
leverage the strengths and benefits of both quantitative and qualitative research while
mitigating the shortcomings associated with each.

The Concurrent triangulation design was the Mixed Methods Research type used where
qualitative and quantitative data were collected simultaneously, and the results were integrated
during the interpretation and discussion stages. It helped in better triangulation as the findings
obtained from the quantitative research could be backed up and cross-examined with the help

of elaborate qualitative information obtained from the quantitative research.

The research adopted the mixed methods technique and concurrent triangulation design for
various reasons. Firstly, by combining qualitative and quantitative methodologies, the
limitations of each approach were mitigated, while their respective strengths added value to the
findings. Secondly, the integration helped to consolidate the results. Additionally, the
approaches were particularly useful for analysing inconsistencies between quantitative and
qualitative results. They captured participants' perspectives, offering them a voice and ensuring
that the study results were grounded in participants' experiences, fostering intellectual
engagement. Lastly, the application of triangulation in the study enhanced the credibility of the

final findings, as one methodology could compensate for the limitations of another.
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3.4 Study Area

The study was conducted in Palabana area which is located 30 kilometers from Lusaka Central
Business District (CBD). This area was selected on the basis that there is a high concentration
of smallholder dairy farmers and a vibrant dairy cooperative that supplies milk to the various
processing plants and urban dwellers. In addition, dairy farmers in the study area also receive
support from various organizations such as Zambia Agribusiness Technical Assistance Centre
(ZATAC), Heifer International, GART, Dairy Association of Zambia (DAZ), Swedish
International Development Cooperation Agency (SIDA) and Government of the Republic of
Zambia (GRZ).

The study area is the highlighted red dot in the figure below.

Figure 3. 1: Location of Palabana area
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Source: Google map of Zambia processed in Paint (2024).

3.5 Study Population

The study population included all the smallholder dairy farmers in Palabana area that are
affiliated to the Dairy Cooperative. As put forward by Hussaini, et al., (2019), a population is
the complete set based on individuals through specialized characteristics. The majority of the
farmers practice livestock farming only with a few engaged in mixed farming where they keep

dairy animals and grow crops. The cattle breeds kept by these smallholder farmers are mainly
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the crosses of the exotic breeds (Friesian, Holstein and Jersey) and the traditional indigenous
cattle. The main crops grown in the area are maize and horticultural crops. Palabana dairy

cooperatives had 104 affiliated smallholder dairy farmers.

3.6 Study Sample

The sample size selected assured a balanced representativeness of the study population and the
determination was based on its own scientific approach. In this study, to determine sample size,
different factors such as research cost, time, human resource, accessibility and availability of
transport facilities were taken into consideration. The sample size of the study was selected
from the smallholder dairy farmers who regularly deliver milk at the Milk Collection Centre
(MCC) of Palabana dairy cooperative.

A sample of 80 smallholder dairy farmers was selected from the population of the smallholder dairy
farmers in the study area. The following formula adopted from Hailemariam, et al., (2022) was

employed to come up with an appropriate sample for the study:

N

n=——-
1+ Ne)”

Where:
n = Sample Size,
N = Population Size

e = acceptable error (precision)

The results gave a sample size of 68 respondents; however, an additional 12 respondents were
included to cater for any non-responses and spoilt questionnaires thus the sample size was set
at 80 smallholder dairy farmer at 7% level of precision. However, only 73 respondents
completed and returned the questionnaires for analysis representing a 91.25% response rate

and made up the sample size of the study.
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3.7 Sampling Technique

The study used a two-stage sampling procedure which included purposive sampling technique
which is a non-probability sampling design i.e qualitative in nature and simple random
sampling which is a probability sampling design i.e quantitative in nature. The use of purposive
sampling was based on the claims made by Patton (1990) where he stated that the logic and
power of purposive sampling lies in selecting information-rich cases for an in-depth study. The
information-rich cases were those from which one could learn a great deal about issues of
central importance to the research. In this study, the information rich cases were those farmers
who regularly delivered milk to milk collection centre (MCC). Simple random sampling was
used in this research because the sample was to yield research results that could be generalized
to the large population of Palabana dairy farmers and beyond and also because the research

was quantitative in nature.

The two-stage sampling procedure first involved purposive selection of the dairy farmers who
regularly delivered milk to the milk collection centre (MCC) over a period of time (one year)
from the population in Palabana. In the second stage, from a list of dairy farmers who regularly
delivered milk to the milk collection centre (MCC) affiliated to the dairy cooperatives, simple
random sampling was conducted. A sample size of 73 smallholder dairy farmers was involved
in the study from the population of 104 dairy farmers and primary data was collected through
personal interviews using a structured questionnaire while secondary data was collected from

milk collection centre (MCC) using document reviews.

Mention must be made that farmers who sold milk to buyers other than the milk collection
centre were not included in the study sample. Since the smallholder dairy farmers in the study
site were dairying under different socio-economic conditions, the production costs and methods
limiting the profitability levels of their enterprises were also expected to differ. Government

publications, websites, books, journal articles, internal records etc.

3.8 Instruments for Data Collection

The data collected for the research included both primary and secondary data. Primary data
was collected through interview-based structured questionnaires and secondary data was
collected through the review of documents from the milk collection centre (MCC), Dairy

Association of Zambia publications and various journal articles. The interview-based structured
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questionnaires were chosen as the data collection instrument in this research for several reasons.
Firstly, they allow for standardization in data collection, minimizing the risk of bias or variations
in data collection, thereby enhancing the reliability of the results. Secondly, they are cost-effective,
allowing researchers to reach a larger sample size within a shorter time frame. Third, they help to
eliminate errors that may arise when respondents self-report their responses. Fourth, they allow for
greater control over the research process, ensuring that the questions are phrased in a consistent
manner, and that the data collected is relevant to the research question. Last but not the least, they
are less prone to interviewer bias, helping to reduce subjectivity in data collection and analysis,
thereby enhancing the objectivity of the study.

The interview based structured questionnaires were used to extract detailed information wherever
needed for open ended questions. The questionnaires were designed, pre-tested and administered
to the smallholder dairy farmers for an in-depth data collection. The purpose of the exercise was to
collect specific quantitative and qualitative information from each household so as to gain an
understanding of the elements which limit profitability of the farmers. A combined total of 80

questionnaires were distributed to the study sites.

3.9 Procedure for Data collection and Time Line.

The study utilized a cross-sectional method of collecting both primary and secondary data. The
cross-sectional method of data collection allows the researcher to gather data quickly,
efficiently and investigate relationships between variables. This is because the data can be
collected from a large number of smallholder dairy farmers in a short amount of time, making
it a cost-effective and time-efficient data collection method. The data in this research was taken
at the same point in time even though the data collection on all units might not have
corresponded to precisely the same time period, any minor timing differences were ignored in

collecting the data as it was a pure cross-sectional analysis.

The primary data which was collected included that of social economic data, production cost
and production method data. The method of production data collected included number and
types of dairy cows reared, type of grazing methods, amount of milk produced after gestation,
milk harvesting methods, amount of income earned, breeding and farmers knowledge on best
husbandry practices. The cost of production data included the type and cost of feed, cost of
artificial insemination, cost of transport to the milk collection centre, costs of disease treatment

and prevention i,e veterinary services.
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For the social economic data, the data collected included demographic data, size of the land,
type of farming practiced, accessibility to financial services, distance to the milk collection
centre and mode of transport used to deliver the milk and farm records. The review of
secondary source documents was conducted to determine the volume and value of milk

delivered to the MCCs. The research data was collected over a time period of one month.

3.10 Data analysis and model specification

Analysis of the data involved utilizing a combination of methods. The Statistical Package for
Social Sciences (SPSS) version 21 and Microsoft Excel Version 2016 were employed for the
analysis of both quantitative and qualitative data. The data was analyzed using descriptive
statistics and the relationships between independent variables and the dependent variable were
established using regression analysis. The Likert scale was employed to capture the specific

parameters constraining the profitability of smallholder dairy farmers.
3.10.1 Model Specification

The effects of the social economic factors, production costs and production method on the
profitability for the study site was evaluated using the multiple regression analysis below:

P =fo+ B SEF + 8 PC + .PM,

Where:

P — Profitability

Bo - The intercept

B 1-3- Partial linear regression coefficients

SEFl— Social Economic Factors
PCZ— Production Cost
PM3— Production Method

To better understand the multiple regression model above, the model specification involved the

process of selecting the variables and their arrangement in the regression equation. The
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regression analysis equation was structured like this to evaluate the effects of social economic
factors, production cost and production method on the profitability of the study site. In this
case, the profitability (P) was the dependent variable, and three independent variables (SEF,
PC and PM) had been selected as potential predictors of profitability.

The Borepresented the intercept, which was the predicted value of the profitability when all the
independent variables were zero. It is a constant term that was included in the equation to
account for any variability in the data that was not explained by the independent variables. 1
to B3 were the partial linear regression coefficients, which represented the expected change in
the profitability for a one-unit increase or decrease in each independent variable, holding all
the other independent variables constant. When interpreting the model, the focus was put on
the coefficients and their p-values, which indicated the significance of the relationship between
each independent variable and the dependent variable i.e profitability. A significant coefficient
(p-value < 0.05) means that there was a strong linear relationship between the independent

variables and the dependent variable.

The analysis also involved investigating the overall fit of the model using the R-squared value,
which measures the proportion of variance in the dependent variable that is explained by the
independent variables. A higher R-squared value indicates a better fit of the model. Overall,
the multiple regression analysis helped evaluate the constraints of the smallholder dairy
profitability of the study sites. By understanding these relationships, informed decisions could

be made on how to improve profitability and optimize resource utilization.
3.11 Chapter Summary

This chapter described and explained the methodology that was used in carrying out the study.
The research philosophy of the study was grounded in pragmatism. The study used the mixed
method research design which was based on concurrent triangulation focusing on smallholder
dairy farmers in Palabana Dairy cooperative. The study population, study samples, sampling
techniques and instruments for data collection were also described. The chapter also indicated
that data was analyzed using SPSS version 21 and Microsoft excel version 2016 and then
presented in form of figures and tables. The model specification of the multiple regression
analysis used in the study was also described. The study results and analysis are presented in

the following chapter (Chapter Four).
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CHAPTER 4

PRESENTATION AND ANALYSIS OF RESEARCH FINDINGS

4.1 Introduction

This chapter covers the data presentation and analysis of the study on the impediments to
profitability faced by smallholder dairy farmers in the Palabana Dairy Cooperative.

4.2 Response rate

One of the important considerations in any research study is the response rate. In this particular
study, out of the total sample size of 80 smallholder dairy farmers, 73 individuals completed
and returned the questionnaires for analysis. This high response rate of 91.25% indicates a
strong willingness and commitment from the smallholder dairy farmers to participate in the
study. Such a high response rate enhances the reliability and validity of the data gathered,

allowing for more robust analysis and accurate conclusions to be drawn.

4.3 Background Information of the Respondents
4.3.1 Gender Distribution

Understanding the gender distribution within the smallholder dairy farming community
provides insights into the representation and participation of both males and females in this
sector. Out of the total sample size, 49 (67.1%) smallholder dairy farmers were male, while 24
(32.9%) smallholder dairy farmers were female. This distribution reflected a higher male

representation within the Palabana Dairy Cooperative.

Table 4. 1: Gender distribution

Valid
Frequency| Percent Percent Cumulative Percent
Male 49 67.1 67.1 67.1
Female 24 32.9 32.9 100.0
Total 73|  100.0 100.0

Source: Researchers Data analysis (2024)

37




4.3.2 Age Distribution

The study revealed that the age distribution for the smallholder dairy farmers in Palabana was

more skewed towards the elderly. The figure below shows the summary of the findings.

Figure 4. 1: Age distribution
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Source: Researchers Data analysis (2024)

In this study, 34 (46.6%) out of the total sample size of smallholder dairy farmers were aged
between 36-50 years. This group represented the largest age bracket indicating a significant
portion of middle-aged participants. Additionally, 39.7% of farmers were above the age of 51
years which further provided insights into the challenges faced by more experienced farmers.
Furthermore, 13.7% of the farmers were aged between 22 to 35, highlighting a smaller
representation of younger farmers showing that the youth were highly inactive in this sector.
Lastly, zero farmers belonged to the age group of 21 years or below, indicating the non-
presence of young and potentially newer entrants into smallholder dairy farming.

4.3.3 Level of education

The level of education attained by smallholder dairy farmers is an essential factor to consider
in understanding their knowledge base, access to resources, and decision-making capabilities.
Education holds significance in making a farmer more innovative and enhancing their ability
to grasp concepts presented in training programs, thus facilitating the seamless adoption of new
technologies. The table below shows the education level of smallholder dairy farmers in

Palabana dairy cooperatives.
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Table 4. 2: Education level

Valid
Frequency| Percent Percent Cumulative Percent
Primary 9 12.3 12.3 12.3
Secondary 6 8.2 8.2 20.5
Tertiary 58 79.5 79.5 100.0
Total 73| 100.0 100.0

Source: Researchers Data analysis (2024)

In this study, out of the total sample size, 9 (12.3%) farmers indicated that their highest level
of education is primary. This subgroup represented individuals with the lowest level of formal
education. Moreover, 6 (8.2%) farmers had secondary education, suggesting a moderate level
of educational attainment. Notably, the majority of participants that is 58 (79.5%) farmers,
possessed tertiary education qualifications. This indicated a relatively high educational level
among smallholder dairy farmers in the Palabana Dairy Cooperative. Analysing the educational
attainment of farmers enabled us to assess the potential impact of education on their farming

practices, access to information, and overall profitability.

4.3.4 Livestock Training

The participation of smallholder dairy farmers in livestock training programs significantly
impacts their knowledge, skills, and productivity. In this study, 44 (60.3%) farmers reported
attending livestock training, while 29 (39.7%) farmers did not attend any such training. This
signified that a substantial portion of the participants recognized the importance of enhancing
their skills and knowledge through training. By attending livestock training, farmers gained
insights into best practices, improved animal management techniques, and strategies to increase

profitability.

39



Figure 4. 2: Attendance of livestock training
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4.3.5 Dairy Farming Experience

The respondents were also asked to state the number of years they have been practicing dairy

farming. The table 4.3 below shows the responses from the study.

Table 4. 3: Years of dairy farming experience

Valid
Frequency| Percent Percent Cumulative Percent
=<5 Years 9 12.3 12.3 12.3
6-10 Years 26 35.6 35.6 47.9
11-15 Years 9 12.3 12.3 60.3
>=16 29 39.7 39.7 100.0]
Total 73| 100.0 100.0

Source: Researchers Data analysis (2024)

The data in Table 4.3 above shows that 87.6% of the dairy farmers who participated in the
study had over 5 years of dairy farming experience with the majority of dairy farmers i.e 29
(39.7%) having been practicing dairy farming for 16 years and above. The study revealed that
only 9 (12.3%) of the farmers have been farming for 5 years or less. This suggested that there

may be challenges for new dairy farmers to enter the industry and succeed, as experienced
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farmers had established themselves and may have a competitive advantage. Furthermore, the
26 farmers (35.6%) who had been farming for 6 to 10 years may be in a transitional period, as
they have established their dairy businesses but have not yet reached the level of experience
and expertise of the farmers who have been farming for a longer period. The 12.3% who had
been farming for 11 to 15 years may have been facing some unique challenges relating to
maintaining their dairy businesses and adapting to changing dairy industry conditions. Overall,
this data suggested that dairy farming is a sector where experience and knowledge accumulated
over time could be a significant advantage in terms of success and profitability.

4.3.6 Type of farming Practiced

Table 4. 4: Method of farming practiced

Valid
Frequency |Percent| Percent Cumulative Percent
Livestock only 41 56.2 56.2 56.2
Mixed method 32 43.8 43.8 100.0
Total 73| 100.0 100.0

Source: Researchers Data analysis (2024)

The data in Table 4.4 above shows that the majority of farmers that is 41 (56.2%) were involved
in livestock farming only, while 32 (43.8%) were involved in both livestock and cropping
farming. This implied that livestock farming was the dominant type of farming in the area and
that the combination of livestock and cropping farming was not common among the Palabana
dairy farmers despite the fact that mixed farming offered some benefits in terms of diversifying
income streams and managing risk. The small gap between the smallholder dairy farmers that
practiced livestock farming only and the Mixed method as shown in table 4 above suggested
that farmers in the area may be able to benefit from diversifying their farming activities into
growing crops to take advantage of the opportunities involved and managing risks. It is also
worth noting that there were no farmers in this dataset who were exclusively involved in
cropping farming, this is because the research was mainly focused on farmers who are involved

in dairy farming only.
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4.4 Effects of Social-Economic Factors on Smallholder Dairy Farming Profitability

In order to meet the research’'s first objective of assessing the social-economic factors
constraining the profitability of smallholder dairy farmers within Palabana Dairy Cooperative,
the study looked into the size of the farmland, access to credit, distance to MCC, type and mode

of transport, milk price determination and farm records.

4.4.1 Size of the farm

Mugweni (2014) states that the size of the farmland plays a critical role in smallholder dairy
farming operations. This is because most smallholder dairy farmers do not have the resources
to employ zero grazing in their dairy operations and thus a significant amount of land is
required for grazing. The table below shows a summary of the farm sizes of the farmers in
Palabana dairy cooperative.

Figure 4. 3: Farm size
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Source: Researchers Data analysis (2024)

The data in figure 4.3 above shows that the majority of dairy farmers that is 40% had farm sizes
in the range of 6 to 10 hectares, which suggested that this was an optimal size for dairy farming
operations in Palabana area despite it not being enough for cattle grazing and 33% of the
farmers had farm sizes of 5 hectares or less. However, 19% of the farmers had farm sizes
between 11-15 hectares and only 8% owned farms that were greater than or equal to 16

hectares. Land scarcity is increasingly becoming a significant issue in many parts of peri-urban
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Zambia, exacerbated by the high demand for land ownership by foreigners and rapid population
growth. Consequently, land sizes in many areas of Palabana have shrunk, driving land prices
up to nearly five times what they were a decade ago. With diminishing land holdings, farms
have become smaller, and cattle are kept in restricted spaces and fed using a cut-and-carry
system, where feed is brought to the animals. The dairy farmers with smaller farm sizes who
were the majority with a combined percentage rating of 73% faced challenges related to

economies of scale, as they were not able to take full advantage of free grazing for the animals.

It is also worth noting that many of the farmers in the area did not utilize much of the available
land to grow fodder for their dairy animals to cushion the need for purchased feed. Figure 4.4
below shows that out of a total of 73 farmers surveyed, the majority of them i.e 38.4% used 2
acres or less of land to grow fodder for their dairy animals. This was closely followed by 34.2%
of the farmers who did not grow folders for their dairy animals. It is also worth noticing that
only 27.3% of dairy farmers used more than 3 acres of their land to grow fodder. This analysis
indicates that the majority of dairy farmers surveyed used a relatively small amount of land for
growing fodder. The highest number of farmers used less than 2 acres of land, which suggested
that the smallholder farmers had limited resources and access to land. However, a significant
number of farmers also did not use any land for growing fodder, which indicated that they
relied on purchased feed for their animals.

Figure 4. 4: Land utilized for growing fodder
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4.4.2 Access to credit

Access to credit services is a critical lifeline for smallholder dairy farmers. In the dynamic and
often challenging landscape of dairy farming, securing financial support could mean the
difference between subsistence and thriving agricultural ventures. Smallholder dairy farmers
require credit for various purposes, from purchasing dairy cattle and feed to investing in
improved infrastructure and technology. In this context, access to credit meant supporting
individual farmers and playing a vital role in bolstering food security and rural economic
development. The research results below sought to explore the availability and accessibility of
credit facilities for smallholder dairy farmers and the potential transformative impact it had on
their livelihoods and the dairy industry as a whole in Palabana dairy cooperative. Table 4.5
below shows the responses from dairy farmers with respect to having received any credit

facility in the past 2 years.

Table 4. 5: Received credit Facilities

Valid
Frequency|Percent| Percent Cumulative Percent
Yes 28 38.4 38.4 38.4
No 45 61.6 61.6 100.0]
Total 73| 100.0 100.0

Source: Researchers Data analysis (2024)

As can be observed from Table 4.5 above, out of a total of 73 farmers surveyed, 28 (38.4%)
indicated that they had accessed credit facilities in the past 2 years to finance their dairy
enterprise, while 45 (61.6%) farmers had not. This indicated that a large proportion of dairy
farmers did not use credit to support their operations, which implied that they may have faced
financial constraints or had limited access to sources of funding. It is also worth noting that the
proportion of farmers who had accessed credit facilities is in the same range as the proportion
of farmers (34.2%) who did not use land for growing fodder. This indicates that the farmers
who accessed credit utilized the credit available to them in purchasing dairy feed as a result of

limited access to land that could have been used for growing fodder.

When the respondents were further asked to rate the availability and accessibility of credit

facilities, the responses given are shown in table 4.6 below.
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Table 4. 6: Rating availability and accessibility of credit facilities to dairy farmers

Category | Frequency | Percent | Valid Cum. Percent
Item
Percent

Very Low | 21 28.8 28.8 28.8

Low 25 34.2 34.2 63
Rating the availability | Average | 17 23.3 23.3 86.3
and Accessibility of .

High 8 11 11 97.3
Credit Facilities

Very High | 2 2.7 2.7 100

Total 73 100 100

Source: Researchers Data analysis (2024)

In Table 4.6 above, it is evident that the majority of farmers (63%) rated the availability and
accessibility of credit facilities to farmers as low and very low at 34.2% and 28.8% respectively.
Indicating that a larger portion of farmers perceived the situation of low access to credit as
suboptimal which was also a hindering factor for most farmers in the agriculture sector. The
Lack of access to credit has been identified as one of the primary obstacles impeding the growth
of smallholder agriculture in Africa. Banks and other lending institutions seem not to have

confidence in investors in the agriculture industry.

Some farmers rated the accessibility as average at 23.3% which suggested that while some
farmers found it challenging to access credit facilities, others perceived that the availability and
accessibility of credit facilities were moderate. On the positive side, eight farmers representing
11% rated the availability and accessibility of credit facilities as high, indicating that a small
portion of these farmers considered the situation favourable. Lastly, two farmers (2.7%) rated
it as very high, suggesting that there were farmers who found the availability and accessibility
of credit facilities to be excellent. The analysis indicates that there is a need for improvement
in terms of the availability and accessibility of credit facilities for farmers as the rating indicated
that credit is not readily available to the smallholder dairy farmers. This information could be
useful for policymakers and relevant stakeholders to address these concerns and enhance access

to credit for smallholder dairy farmers.
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4.4.3 Transportation
4.4.4 Distance and Mode of Transport

When the respondents were asked about the mode of transport they used to transport milk to
the milk collection centre (MCC), all the dairy farmers who participated in the study confirmed
that they used bicycles. The use of bicycles by the farmers was a preferred method because
they found it cheaper and easier to navigate to the MCC since most of the roads that led to the

MCC were not easily accessible and graded.

The use of bicycles was also eased by the proximity of most farms to the MCC as Table 4.7
below confirms the distances from points of production to the MCC.
Table 4. 7: The distance between the point of production and MCC

Valid
Distance | Frequency | Percent Percent Cumulative Percent
=<1Km 15 20.5 20.5 20.5
2-5 Km 31 42.5 42.5 63
6-9 Km 19 26 26 89
>10Km 8 11 11 100
Total 73 100.0 100.0

Source: Researchers Data analysis (2024)

The data in table 4.7 above shows that 63% of the farmers indicated that the distance from their
dairy farms to MCC was about 5 kilometres or less, while 26% indicated that it's about 6 to 9
kilometres, and only 11% of the farmers indicated having their farm more than 10 kilometres
away from the MCC. This shows that most farms were near the milk collection point which
made it easy to transport the milk hence the majority of dairy farmers surveyed relied on
bicycles to transport milk to the MCC because of the short distance and thus the distance and

mode of transport did not hinder the farmers operations and profitability.

4.4.5 Influence of Milk Price Determination on Profitability

The influence that the determination of milk price has on the profitability of smallholder dairy
farmers was another area that was set up for investigation. The respondents were asked to rate
the impact that milk price determination had on farm-level profitability and the results are

shown in Figure 4.5 below.
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Figure 4. 5: Rating influence of milk price determination on dairy profitability
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Based on the responses from the dairy farmers in Figure 4.5, the determination of milk price
by the smallholder dairy farmers was found to have a direct impact on the profitability of
smallholder dairy businesses. Out of the 73 dairy farmers surveyed, 83.9% stated that the
influence was high and very high. Additionally, 10.1% of the respondents reported a neutral
stance, while only 6% stated as low. The overwhelming agreement among the dairy farmers
highlighted the significance of actively participating in the determination of milk prices.
Nonparticipation in this process hindered the productivity of smallholder dairy farms by
limiting their ability to negotiate favourable prices for their milk. When farmers have no say in
setting the milk prices, they may not receive fair compensation for their produce, thus reducing

their motivation to invest in production improvements and efficient practices.

It is worth noting that zero respondents rated very low that milk price determination had a
significant influence on profitability. This indicates that farmers believed that participation in
price determination was a major factor in achieving their desired level of profitability. The
strong agreement among the majority of dairy farmers underscores the importance of involving
them in the determination of milk prices. This engagement empowers farmers and can

significantly contribute to the productivity and sustainability of smallholder dairy businesses.

However, when the smallholder dairy farmers were asked to state if they participated in the
determination of milk prices with the buyer or milk processors, none of the interviewed farmers
confirmed to have participated in price determination. They stated that the cooperative board

members determined the price at which the farmers sold milk to the processors. When milk
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prices are favourable, farmers experience increased profitability, enabling them to invest in
better animal care, improved breeding practices, and upgraded infrastructure. Conversely, low
or volatile milk prices could lead to financial strain, limiting farmers' capacity to invest in
essential aspects of their operations. The economic sustainability of smallholder dairy farming
hinges on fair and stable milk price determination where the dairy farmers are actively engaged,
allowing them to navigate challenges, enhance productivity, and ultimately secure a profitable

livelihood.

4.4.6 Farm Records

Farm record keeping is of paramount importance in the dairy operations of the farmer. The
respondents were asked about the recording keeping of their farms and the responses are

shown below.

Figure 4. 6: Preparation and keeping of farm records
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The data in Figure 4.6 above shows that 64.4% of the farmers indicated that they prepared and
kept farm records, while the remaining percentage of 35.6% did not prepare farm records. This
demonstrates that a significant number of farmers in Palabana prioritize maintaining farm
records, primarily for the purpose of making informed decisions. However, when asked about
the type of farm records that they prepared, 52.1% responded that they prepared general farm
records only, 20.5% prepared both financial and general farm records and 27.4% did not
respond as shown in Table 4.8 below. The general farm records that were being prepared included

basic expense and sales records, as well as detailed records for the cattle, including calving and
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health information. The financial record information included simple ledgers and books of

accounts which involved recording the income and expenditures. Although the record-keeping

practices may not have been systematic among all farmers, they still provided some insight into

the amounts spent and the income generated from sales. The table below shows the results of

the finding.

Table 4. 8: Type of Farm Records

Valid
Frequency | Percent Percent Cumulative Percent
General records only 38 52.1 52.1 52.1
Financial and general 15 20.5 20.5 72.6
Non-Response 20 27.4 27.4 100.0
Total 73 100.0 100.0

Source: Researchers Data analysis (2024)

The respondents were further asked to rate how efficient management of their farm records had

enhanced profitability on their dairy farms. A significant number of dairy farmers (67.1%)

strongly agreed that efficient management of farm records enhanced the profitability of their

dairy farms. Well-maintained records were considered crucial for financial planning, helping

farmers track income and expenditures, assessing the return on investment, and making

informed choices that contributed to the long-term sustainability and success of their dairy

enterprises. This suggests that these farmers recognized the importance of maintaining accurate

and organized farm records to improve their businesses' profitability. Additionally, 19.2% of

the farmers agreed that efficient use and management of farm records enhanced farm-level

profitability, further reinforcing the belief that the practice of efficient financial record

management is beneficial for smallholder dairy farm profitability and thus it was evident that

farm record keeping was widely practiced and did not constrain dairy farming profitability in

Palabana.

However, it is important to note that there were also a small number of neutral responses

represented by 8.2%, disagree accounted for 5.5% and none strongly disagreed. This indicates

some level of uncertainty or divergence of opinions among a small portion of the participants.

Thus, these results indicated that good management of farm records was one of the factors that
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helped the respondents run the farms efficiently. Table 4.9 below shows the results of the
findings.

Table 4. 9: Rating if efficient management of farm records enhance dairy farm
profitability

Valid

Category Frequency| Percent Percent Cumulative Percent
Strongly Agree 49 67.1 67.1 67.1
Agree 14 19.2 19.2 86.3
Neutral 6 8.2 8.2 94.5
Disagree 4 55 55 100.0
Strongly Agree 0 0.0 0.0

Total 73| 100.0 100.0

Source: Researchers Data analysis (2024)

4.5 How Production Costs affect profitability of smallholder dairy farmers

To achieve the research's second objective of determining the production cost constraints on
the profitability of smallholder dairy farmers in Palabana Dairy Cooperative, the study

incorporated several elements as shown below.

45.1 Cost of Feed

The cost of feed is a critical factor and often a central concern influencing the profitability of
smallholder dairy farmers. Feed expenses typically represent a substantial portion of
smallholder dairy farmers' overall operational costs. To enhance profitability, farmers carefully
manage these costs while ensuring that their dairy cattle receive adequate and nutritious feed.
The challenge lies in finding a balance between feeding practices that maximize milk
production and minimizing expenses. The respondents were therefore asked to rate the cost of

feed and the responses are shown in figure 4.7 below.
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Figure 4. 7: Cost of feed rating
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The results shown in Figure 4.7 above provide a clear picture of the perceptions of the survey
participants regarding the cost of dairy animal feed. The overwhelming majority, consisting of
94.5% of the total sample (69 respondents out of 73), expressed that they considered the cost
of feed to be high or very high. This indicates that the financial burden of purchasing feed was
a common concern among the majority of the surveyed farmers, which significantly affected
their overall production costs and profitability.

Conversely, a mere 5.5% of the respondents found the prices to be average, suggesting that
only a small fraction viewed feed costs as reasonable or within an acceptable range. Notably,
none of the participants indicated that the cost of feeds was low or very low, underlining the

absence of any positive sentiment regarding feed affordability.

These findings underscore the pervasive challenge faced by the surveyed dairy farmer in terms
of high feed costs, that had a substantial impact on the economic viability and profitability of
their dairy farming operations. It emphasized the need for strategies and interventions to

address the issue of expensive animal feeds for smallholder dairy farmers.

4.5.2 Cost of breeding

The cost of breeding also plays a crucial role in the profitability of smallholder dairy farming.
It encompasses various expenses, however, in this study, the breeding costs considered were
only related to artificial insemination (Al) services and the hiring of bulls to service the female

cattle. Efficient breeding practices are vital for achieving productive and genetically superior
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dairy herds that give high milk yield, but these costs must be carefully managed to ensure that
they contribute positively to profitability. Balancing the investment in breeding with the
expected long-term returns through improved milk production and herd quality is a key
consideration for dairy farmers looking to enhance their economic sustainability. The
respondents were asked to rate the costs associated with the two breeding methods used and

the responses are shown Figure 4.8 below.

Figure 4. 8: Cost of breeding rating
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The results shown in Figure 4.8 above provide valuable insights into how smallholder dairy
farmers in Palabana perceived the cost of artificial insemination (Al) services and bull hiring.
In the case of Al, the majority of respondents, comprising 38 (52.1%) and 27 (37%) farmers,
considered the cost to be high and very high, respectively. A small minority, 8 (11%) of the
farmers, found the cost of Al to be average. Notably, none of the respondents perceived the
cost of Al as low or very low, indicating a consensus among farmers that Al services are
relatively expensive. This is so because the farmers stated that the Al services are mostly

provided by private veterinary officers who tend to charge high service fees.

Conversely, when considering the cost of bull hiring, the majority of respondents found the
cost to be low at 33 (45.2%) and very low at 28 (38.4%). A smaller group of 9 farmers
representing a percentage of 12.3%, regarded the cost as average, and only 3 (4.1%) considered
it high. Importantly, none of the respondents indicated that the cost of bull hiring was very
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high. These findings suggest that, in the context of Palabana, smallholder dairy farmers
generally view Al as a costly breeding option compared to bull hiring, particularly for those

who did not have their own strong bulls on their farms.

The high cost of Al services and low costs of using a bull to breed showed further insight and
the relationship with the findings in Figure 4.14 on the breeding system used as it suggested
that breeding using bulls was the main dairy cattle breeding method in Palabana due to its
affordability despite Al being a superior technology for disseminating genes within a
population though at a high cost and with advantages of potentially improving dairy
productivity, shortening calving intervals, and improving herd fertility by minimizing breeding
diseases while also eliminating the cost of keeping a bull.

These results highlighted the financial considerations and trade-offs that farmers must weigh
when choosing between Al and bull hiring for their breeding strategies. It is essential to
carefully evaluate the economic implications of these breeding methods to make informed

decisions that align with the profitability goals of dairy farming operations.

4.5.3 Cost of Transport

When the smallholder dairy farmers were asked about the mode of transport they used to
transport milk to the collection centers (MCC), all the farmers in the study revealed that they
transported milk using bicycles. They stated that the use of bicycles for milk transportation in
dairy farming had proven to be a cost-effective and practical solution. By utilizing bicycles to
carry milk to collection centres, smallholder dairy farmers reduced transportation costs

significantly.

The Bicycles were not only affordable but also well-suited for navigating rural and often
challenging terrains, making them a popular choice for transporting milk from farms to
collection points. This low-cost transportation method contributed to improved profitability for
dairy farmers, as it minimized expenses and ensured that a larger portion of their earnings could
be retained as profit. Additionally, it promoted sustainability by reducing the carbon footprint
associated with milk transportation in rural areas. However, despite the many benefits as
outlined above, a few respondents whose farms were located farther away from the MCC
reported that they risked their milk becoming sour leading to rejection of this milk at the MCC
thus negatively affecting profitability.
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4.5.4 Cost of Disease Prevention and Control

The survey participants were asked about the impact of diseases on their production costs. All
the farmers involved in the research affirmed that their animals had experienced disease at
some point. Additionally, the respondents stated that the common diseases that their dairy
animals suffered from were Tick-borne disease, Mastitis, Black leg and Anthrax. The table
below shows research findings for the rating of the effects of disease prevention and control on

the cost of production.

Table 4. 10: Rating effect of diseases on production cost

Valid
Frequency| Percent Percent Cumulative Percent

Very High 4 55 55 55
High 8 11 11 16.4
Average 20 27.4 27.4 43.8
Low 25 34.2 34.2 78.1.0
Very Low 16 21.9 21.9 100.0
Total 73| 100.0 100.0

Source: Researchers Data analysis (2024)

The results presented in Table 4.10 above show insights into how dairy farmers perceived the
impact of diseases on their production costs. Notably, the majority of these farmers,
constituting 56.2%, collectively rated the effects of diseases as either low or very low. This
suggests that, for a significant portion of the surveyed farmers, diseases did not exert a

substantial influence on the overall production costs in their dairy farming enterprise.

Furthermore, a noteworthy, 27.4% of the farmers, considered the effects of diseases on
production costs to be average. This implied that there was some degree of variability in the
way diseases impacted different dairy farms, suggesting that their specific management
practices and circumstances may have played a role. A smaller group of farmers, 11% and
5.5%, rated the effects of diseases on production costs as high and very high, respectively. This
subset of farmers seemed to experience a more significant impact of diseases on their cost of
production due to factors like disease prevalence, herd management, or access to veterinary

care.
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Overall, these findings indicated that while the majority of surveyed dairy farmers perceived
diseases as having a relatively low impact on production costs, there are notable exceptions
where disease management and associated costs played a more substantial role in affecting the
economic sustainability of dairy farming operations. This shows the diversity of experiences
among dairy farmers when it came to the cost implications of diseases indicating the

importance of tailored disease management strategies in the dairy sector.

However, despite the results in Figure 4.10 showing that the majority of the respondents stated
that the effects of the diseases on production were low due to the study area not being prone to
diseases, the study further sought to investigate the cost of veterinary services and drugs on the
cost of production. The responses from the respondents are shown in Figure 4.11 below.

Table 4. 11: Rating cost of veterinary services and drugs

Valid
Frequency| Percent Percent Cumulative Percent
Very High 24 32.9 32.9 32.9
High 36 49.3 49.3 82.2
Average 13 17.8 17.8 100.0
Low 0 0 0
Very Low 0 0 0
Total 73| 100.0 100.0

Source: Researchers Data analysis (2024)

The results presented in Table 4.11 above shed more light on the dairy farmers regarding the
cost of veterinary services and drugs in relation to their production expenses. What stood out
prominently was that an overwhelming majority of these farmers, representing 82.2%,
collectively rated the cost of veterinary services and drugs as either high or very high. Notably,
none of the farmers surveyed considered these costs to be low or very low. This strong
consensus among dairy farmers underscored the significance of veterinary services and the
expenses associated with drugs as substantial factors in their overall production costs, this was

so despite the area not being prevalent to many dairy animal diseases.

Furthermore, the fact that only 17.8% of the farmers regarded these costs as average implied

that there was limited variation in the perception of veterinary expenses. It is clear that dairy
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farmers, as a whole, found veterinary services and drug costs to be onerous. This, in turn,
highlighted the financial challenges posed by the need for quality healthcare for dairy animals,
even in regions where disease prevalence may not be extensive. Such findings emphasize the
importance of cost-effective disease prevention and treatment strategies to manage production

expenses effectively in the dairy sector.

4.6 Effects of Production Methods on Smallholder Dairy Farming Profitability
4.6.1 Production Methods

The profitability of smallholder dairy farmers was also significantly influenced by the
production methods employed. These methods encompassed a range of practices and
technologies used in the care, feeding, and management of dairy animals, as well as the
processing of dairy products. The profitability of smallholder dairy farmers was intricately
linked to the methods they employed in dairy production. Investments in the dairy farming best
practices, breeding system, feeding system and genetics, along with a focus on sustainability
and ongoing dairy farming education, significantly impacted the bottom line, ultimately

leading to a more profitable and sustainable or loss dairy farming enterprise.

To meet the research's third objective of evaluate the production methods constraints on the
profitability of smallholder dairy farmers in Palabana Dairy Cooperatives, the study focused

on the dairy farming best practices and incorporated several elements as outlined below.

4.6.2 Herd Size

Herd size in this study was the number of dairy animals per farm. The number of dairy animals
kept played a critical role in determining the profitability of a dairy farming operation. Having
a larger herd size could potentially lead to higher milk production, which was a primary source
of revenue for dairy farmers. More dairy animals meant more milk produced, and increased
milk yields positively impacting profitability, especially if the market demand and pricing
remained favourable. However, it's important to strike a balance, as maintaining a larger herd
size also requires increased investments in feed, healthcare, and infrastructure, driving up
operational costs. Efficient management becomes essential in handling larger dairy herds to
minimize waste and maximize productivity. Moreover, the overall profitability also depended
on factors like the quality of the animals, their genetics, and the level of care and attention they

received. Ultimately, the optimal number of dairy animals reared varied depending on various

56



factors, and successful dairy farmers needed to carefully consider herd size as part of their
broader business strategy to ensure a sustainable and profitable enterprise. The Table below

shows the responses on the number of dairy animals that the dairy farmers kept.

Figure 4. 9: Herd Size
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From the findings in Figure 4.9 above, it can be seen that out of the 73 total dairy farmers
surveyed, 49 (67.1%) had 6 to 10 dairy animals which was the majority followed by 10 (13.7%)
dairy farmers who had less than 5 animals. The remaining 8 (11%) and 6 (8.2%) had 11 to 15
animals and 16 and above dairy animals respectively. This shows that the majority of dairy
farmers surveyed had a moderate number of dairy animals i.e below 10 dairy animals, with a
smaller percentage having larger herds of 10 and above dairy animals. The herd size surveyed

was mainly composed of lactating cows, non-lactating cows, heifers, calves and bulls.
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4.6.3 Breed Type

Table 4. 12: Breed Type

Valid Cumulative
Frequency| Percent Percent Percent
Pure Breeds 4 55 55 55
Crosses 69 94.5 94.5 100.0
Indigenous 0 0 0 100.0
Total 73| 100.0 100.0

Source: Researchers Data analysis (2024)

As can be seen from Table 4.12 above, the findings reveal that the majority of the farmers had
a higher preference for crossbreds than the other breeds. The Crossbreeds accounted for 94.5%
of the farms with 5.5% and zero percentages for pure and indigenous breeds respectively. This
shows that the majority of dairy farmers surveyed had crossbreeds, with a minority having
purebred and zero farmers had indigenous breeds. The preference for the crossbreds was due
to their superior milk production potential, fast growth rate, and higher market value based on
body weight when compared to the indigenous breeds and lower purchase price when

compared to the purebreds.

The pure breeds kept were mainly the Holstein Friesian and Jerseys. The crossbreeds were
found to be of varying types which included mainly crosses of the Jerseys and Holstein
Friesian. The surveyed dairy farmers did not keep indigenous breeds for their dairy business
activities which was due to the fact that these farmers wanted to increase milk production and
indigenous breeds are not high milk producers. The farmers’ objective was mainly to increase

milk production and therefore they chose better breeds that gave higher milk production.

58



4.6.4 Number of times lactating cattle are milked per day

Figure 4. 10: Frequency of milking per day
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As shown in Figure 4.10 above, the majority of dairy farmers (63%) surveyed milked their
dairy cows twice a day. This twice-daily milking schedule during the lactating period is a
common practice in many dairy operations, as it allows for more consistent milk production
and helps maintain udder health. The remaining 37% was shared between milking cows once

a day at 9.6% and milking cows three times a day at 27.4% respectively.

Overall, these findings indicate that the majority of farmers surveyed in the study prefer the
twice-a-day milking schedule, which strikes a balance between milk production, animal health,
and practicality. The presence of a smaller percentage of farmers who opt for once-a-day or
thrice-a-day milking highlights the diversity of practices within the dairy farming community,

influenced by factors such as farm size, cow genetics, and management goals.

In an effort to further understand the milk production capacity of the dairy farmers in Palabana,
the study investigated the number of dairy animals milked per day. The graph below shows the

results of the finding.
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4.6.5 Number of animals milked per day

Table 4. 13: Number of animals milked per day

Valid
Frequency| Percent Percent Cumulative Percent
=<2 9 12.3 12.3 12.3
3-6 43 43.8 43.8 71.2
7-9 14 19.2 19.2 90.4
>=10 7 9.6 9.6 100.0
Total 73] 100.0 100.0

Source: Researchers Data analysis (2024)

The findings in Table 4.13 above highlight diverse dairy farming operations and sizes. The data
suggests that the surveyed dairy farms varied in size and scale of operations. The fact that
12.3% of farmers milked two or fewer dairy animals per day indicated the existence of dairy
farming operations on a very small scale with a limited number of dairy animals. The moderate-
sized farms milking 3-6 animals per day predominated the largest percentage of dairy animals
milked per day at 43.8%. This category represented the majority of farms in the survey,
indicating a moderate-sized operation with a manageable number of dairy animals. These
results are consistent with earlier findings in which it was found that the majority of dairy
farmers in Palabana area kept between 6-10 dairy animals. These results also suggest that these

farmers mostly kept female dairy animals with fewer bulls in their kraals.

On the other end of the spectrum, 9.6% of the farmers milked 10 or more dairy animals per
day. These farms could be considered relatively mid-sized operations with substantial cow
herds. The 7-9 dairy animals milked per day range was also significant falling into the small-
sized farms, accounting for 19.2% of the surveyed farms. These results showed that there was
an existence of mid-sized dairy farming operations in Palabana that were slightly larger than

the small-sized operations but not as extensive as large-scale farms.

Overall, this data underscores the diversity in the number of dairy animals milked per day and
dairy farm sizes and suggests that the survey included a mix of various smallholder dairy
farmers. The predominant, milking of 3-6 animals per day, highlighted a common category of

dairy farming operations, likely reflecting the local farming landscape. Understanding the
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distribution of dairy animals milked per day was valuable for assessing the scale of dairy

operations and tailoring agricultural support and resources accordingly.

To comprehensively understand the milk production of the dairy farmers in Palabana, the
respondents were further asked about the number of litres of milk they produced per day. Dairy
milk production varied significantly between the rainy and dry seasons, and this fluctuation
was a critical consideration for smallholder dairy farmers. During the rainy season, when
pastures are lush and abundant, dairy cows typically experience an improvement in their
nutritional intake. This leads to increased milk production as cows have access to fresh, high-
quality forage. Conversely, in the dry season, when pastures become scarce and lower in
quality, milk production tends to decline due to limited forage resources. To mitigate this, these
smallholder dairy farmers often relied on supplementary feeding and stored fodder to maintain
milk yields. Overall, the seasonal variation in milk production highlighted the importance of
effective feed and forage management, as well as the need for farmers to adapt their practices
to ensure consistent milk output throughout the year. Figure 4.11 below shows the milk
production in the rainy season;

Figure 4. 11: Milk production in rainy season
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Figure 4.11 above shows varying milk production quantities among dairy farmers in Palabana.
The majority of the farmers reported that their dairy animals produced 16 - 20 liters of milk per

cow in a day. This represented the majority and 40% of the total sampled farmers. However,
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mention must be that this yield is not equivalent to the best standards of 40kg and above per
day. Additionally, 22% of the farmers indicated their animals produced 21 liters and above per
day per cow, while 19% of the farmers reported milk production of 11-15 liters. The remaining
19% was shared between producing 6-10 liters and below 5 liters per day per cow respectively.

For milk production in the dry season, it was observed that milk yield did not fall much as
compared to that in the rainy season despite the scarcity of lush pastures and reduced forage
quality that could have led to a decline in milk production. This could be attributed to the
supplementary feed that the farmers give their dairy animals. The study revealed that during
the dry season, 29% of the majority of farmers produced 12 to 15 liters of milk per day per
cow. This was followed by productions of 8 to 11 liters and 4 to 7 liters at 23% and 20%
respectively. It was also observed that a minority group of farmers (10%) produce less than 3
liters of milk per day. Lastly, the study also showed that despite the harsh conditions of the dry
season, 18% of the farmers reported producing 16 and above liters. The dry season underscored
the significance of effective feed and forage strategies and highlighted the resourcefulness
required in dairy farming to navigate the seasonal variations. This information provided insight
into the average milk production of dairy animals during the rainy and dry seasons and
highlighted the considerable variation among the Palabana dairy farmers despite the milk yields
not being equivalent to the required standards. Figure 4.12 below shows the results of milk
production in the dry season.

Figure 4. 12: Milk production in dry season
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4.6.6 Methods used to milk lactating cows

Smallholder dairy farmers often employ two primary methods for milking their cows: hand
milking and machine milking. Hand milking is a traditional, labour-intensive method where
farmers manually extract milk from each cow using their hands. While it requires less initial
investment, hand milking can be time-consuming and physically demanding. In contrast,
machine milking involves the use of milking machines that automate the milking process. This
method is more efficient, faster, and suitable especially for larger herds, ultimately saving
labour and reducing the risk of contamination. However, machine milking demands a higher

initial investment in equipment and infrastructure which most smallholder dairy farmers lack.

When the smallholder dairy farmers in Palabana were asked about the milking method that
they used to harvest their milk, all farmers except one in the sample stated that they used the
hand method of milking. The one farmer who did not use the hand method of milking used
machines. Hand method of milking was the most common and widely practiced method among

the surveyed dairy farmers. Figure 4.13 below shows the results of the findings.

Figure 4. 13: Milking method used during lactation
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4.6.7 Breeding System

Figure 4. 14: Breeding Method
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As shown in Figure 4.14 above, the survey reveals that 11 farmers (15.1%) indicated using
Acrtificial Insemination (Al) only, 26 farmers (35.6%) mentioned using Bulls only for breeding,
and 36 farmers (49.3%) indicated utilizing both Al and Bulls as their preferred method of
breeding. This demonstrated that the majority of the surveyed dairy farmers employed a
combination of both Al and Bulls for breeding purposes. Farmers' preferences for breeding
methods, whether it be Artificial Insemination (Al), Bulls, or a combination of both are

influenced by various factors.

For the combination of Al and Bulls which was the most used method of breeding as shown
above in Figure 4.14, the farmers indicated that it allowed them to have more flexibility in their
breeding program. It was also observed that the use of bulls for breeding purposes was the
second most used breeding method. When asked about the use of bulls, the farmers indicated
that it was cheaper and they believed it was a more natural and traditional way of breeding in
that the bulls detected the heat period and made it easy during mating thus regarding it as more
effective than Al. They also mentioned that it reduced the chances of missed or mistimed
breeding opportunities, and some farmers stated that the availability of Al services was limited
or unreliable and very expensive, thus choosing bulls for breeding provided the farmers with a
more accessible and sustainable breeding approach. Some farmers also indicated that they
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developed emotional attachments to their bulls, as they became a part of their herds over time,

and this emotional connection influenced their preference for natural mating through bulls.

The lowest percentage of the breeding method used by the Palabana farmers was the use of Al
services which accounted for only 15.1%. For the farmers who preferred to use Al services
only, they stated that the reasons for using Al were that Al allowed farmers to access high-
quality semen from genetically superior bulls, which offered better traits such as increased milk
production, disease resistance, or better conformation, and it helped prevent the transmission
of sexually transmitted diseases that occur when using live bulls for natural mating. They also
stated that it eliminated in-house breeding, reduced labor and maintenance costs associated
with bull management, and enabled farmers to have more control over the selection of suitable
sires to match specific breeding goals, ensuring better genetic progress for their herds.
However, the farmers stated that Al services in Palabana are limited and very expensive which
made it a farfetched breeding method for most smallholder dairy farmers hence it being the

least method used.

The research further investigated how the breeding method employed (Al and Bull)
significantly influenced dairy productivity, thereby enhancing profitability. The responses are
shown in Table 4.14 below.

Table 4. 14: Rating influence of breeding methods on dairy productivity and
Profitability.

Valid

Category Frequency| Percent | Percent Cumulative Percent
Very High 32 43.8 43.8 43.8
High 22 30.1 30.1 74.0
Average 14 19.2 19.2 93.2
Low 5 6.8 6.8 100.0
Very Low 0 0.0 0.0

Total 73 100.0 100.0

Source: Researchers Data analysis (2024)

The research results in Table 4.14 above highlight how the dairy farmers in Palabana regarded
the influence of breeding methods on their productivity and profitability. Notably, a significant

portion of respondents, accounting for 43.8%, regarded the impact of their breeding methods
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on profitability as very high. An additional 30.1% rated it as high which indicated that breeding
methods significantly influenced dairy productivity and profitability.

The use of bulls for breeding, while common, posed challenges in ensuring effective and
strategic breeding for optimal outcomes. The research findings suggested that, despite
recognizing the importance of breeding methods, the prevalent use of bulls as the primary
means of breeding hindered negatively the ability to consistently produce high-quality
offspring with good milk yields. This in turn posed challenges in maximizing the profitability
of dairy farming operations, emphasizing the need for a better strategic approach to breeding

practices in Palabana.

The 19.2% of neutral responses, rated as average, implied that a subset of farmers were unsure
due to other factors aside from breeding methods as influential in determining dairy farming
profitability. These responses indicated a nuanced view, recognizing the multifaceted nature of
factors affecting profitability in dairy farming.

Conversely, a smaller percentage response of 6.8%, indicated a rating of low in the way the
breeding method influenced dairy productivity and profitability. Mention must also be made
that the rating of very low received zero percentage, suggesting that even among those who
perceived a lower impact, there was no extreme dismissal of the role of breeding methods. It
can therefore be stated that these research findings highlighted a predominant belief among
dairy farmers that the breeding methods employed significantly influenced their productivity

and profitability.

4.6.8 Feeding System

Feeding systems employed by smallholder dairy farmers play a crucial role in ensuring the
health and productivity of their dairy cattle. Smallholder dairy farmers in Palabana typically
used a combination of practices, including grazing on pastures, supplementary feeding with
locally available forage or crop residues, and sometimes the inclusion of commercially
formulated feed. These farmers often needed to strike a balance between maximizing milk
production and managing the cost of feeding. Grazing on available pastures was cost-effective
but seasonally dependent, while supplementary feeding was used to bridge nutritional gaps,
particularly during the dry season when pastures were limited. Successful smallholder dairy
farmers carefully planned their feeding systems to meet the specific nutritional needs of their
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cattle and optimized milk production while considering economic sustainability. Figure 4.15

below shows the results of the feeding systems practiced by the various Palabana farmers.

Figure 4. 15: Feeding regime practiced
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Figure 4.15 above shows that the mixed method approach, which involves both stall feeding
and free grazing, was adopted by 52% of the farmers. Meanwhile, 36% of the farmers practiced
free grazing, allowing their animals to graze freely seeking a minimal amount of manufactured
feed during milking times only. This method was primarily practiced by farmers who had large
pieces of land. The zero-grazing system accounted for 12%, where animals were completely
confined and provided with feed and water. These results show that the majority of farmers
indicated a preference for mixed methods as their feeding regime. This approach allowed for
flexibility in managing the feeding of dairy cows, as farmers could utilize indoor facilities (Zero
grazing) for specific purposes such as milking or protecting cows from adverse weather
conditions, while also providing access to grazing pastures (Free grazing) for exercise and
natural feeding behavior which also minimized feeding costs. It is evident that farmers' choice
of rearing method was influenced by their available resources; those with limited land tended
to practice zero grazing, while those with larger farmlands preferred free-range grazing. The
mixed feeding approach, combining stall feeding and free grazing, was the most common and

preferred feeding method due to its flexibility and ability to save the farmer's resources.
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4.6.9 Number of times lactating cows are fed

Figure 4. 16: Number of times lactating cows are fed per day
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Lactating dairy animals require special feeding times for them to produce high-quality milk
yield. For this reason, figure 4.16 above shows the number of times the lactating dairy animals
are fed. The findings indicated that 68.5% fed their lactating dairy animals two times a day,
23.3% fed thrice a day, and 8.2% fed once a day. It should be noted that the feeding times for
the dairy animals are closely related to the number of times the dairy animals are milked per
day. From this analysis, it can be inferred that the most common feeding frequency among the
surveyed dairy farmers was two times a day. This frequency ensured that the cattle received a
consistent supply of nutrients, supporting their milk production and overall health. However,
it should be noted that the findings of feeding two times a day were in line with the number of
times the dairy animals are milked per day as can be seen in Figure 4.10 which shows the
number of times the animals are milked per day. The dairy animals were fed with
supplementary feed before and during milking which was expected to give a higher milk yield
hence the strong relationship of the feeding times and number of times the animals are milked
per day. Fewer farmers (8.2%) chose to feed their cows once a day, suggesting a potentially
lower milk production level and other specific management reasons for this feeding frequency

choice.
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4.6.10 Impact of the feeding regime and number of feeding times on the dairy
productivity and Profitability.

The respondents were further asked to rate the impact that the feeding regime they employed
and the number of times they fed their dairy animals had on dairy productivity and profitability.
Table 4.15 below shows the results of the findings.

Table 4. 15: Rating impact that feeding practices had on dairy productivity and
Profitability.

Valid

Category Frequency| Percent | Percent Cumulative Percent
Strongly Agree 19 26.0 26.0 26.0
Agree 48 65.8 65.8 91.8
Neutral 6 8.2 8.2 100.0
Disagree 0 0.0 0.0

Strongly Disagree 0 0.0 0.0

Total 73| 100.0 100.0

Source: Researchers Data analysis (2024)

The research results presented in Table 4.15 above underscore the significance of feeding
practices among dairy farmers in relation to dairy productivity and profitability. A substantial
majority of farmers, accounting for 65.8%, Agreed that the feeding regime and the number of

times the dairy animals were fed directly impacted dairy productivity and profitability.

The 26% of farmers who strongly agreed with the notion further reinforces the importance
placed on feeding management. This subset of respondents exhibited a high level of conviction
regarding the direct impact of feeding practices on dairy productivity and profitability,

underscoring the centrality of well-managed nutrition in their operations.

The 8.2% neutral responses indicated a need to explore and address any misconceptions or
knowledge gaps on the importance of feeding management in dairy farming. Farmers who
expressed neutrality indicated the need for further clarification or information regarding the
specific ways in which feeding practices influenced profitability. Addressing any
misconceptions or knowledge gaps in this regard could contribute to more informed decision-

making and potentially improved overall farm management.
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Notably, none of the respondents disagreed or strongly disagreed with the notion that feeding
regimes and the number of times the dairy animals are fed impacted dairy productivity and
profitability suggesting a widespread consensus among farmers on the crucial role of nutrition
in their operations. In this regard, these research findings emphasized the direct link between
feeding practices and farm profitability among dairy farmers in the study area. The insights
gained from this analysis contributed to the broader understanding of the factors influencing
profitability in smallholder dairy farming and underscored the importance of targeted education
and support in optimizing feeding strategies for enhanced productivity.

4.6.11 Types of feed given to dairy animals

Figure 4. 17: Types of dairy feed given to dairy animals
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The research findings depicted in Figure 4.17 above provide valuable insights into the feeding
practices of dairy farmers in Palabana, specifically regarding the types of feed given to their
dairy animals. The results indicate that a substantial portion of farmers, representing 52.1%,
preferred to provide a combination of folder (forage material such as grass, hay, or silage) and
manufactured feed (feed concentrates and supplements) to their dairy cattle. This approach
reflected a belief in the benefits of utilizing both feed types, allowing farmers to offer a
balanced diet that included both roughage and concentrated nutrients and also reduced feeding
costs. The preference for the combination of folder and manufactured feed suggested a strategic
approach to nutritional management, aiming to optimize the benefits of both forage and

concentrated feeds. This balanced diet strategy was likely aimed at ensuring that dairy animals
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received a diverse range of nutrients, promoting optimal health and milk production. The

affordability of this approach also contributed to its popularity among farmers.

However, it is noteworthy that a notable percentage of farmers, 35.6%, mentioned providing
folder feed only, while 12.3% mentioned using manufactured feed exclusively. These
variations in feeding practices stem from differing management strategies, resource

availability, or individual preferences among farmers.

The findings, therefore, emphasize the diversity in feeding strategies among smallholder dairy
farmers in Palabana. The majority opting for a combination of forage and concentrated feeds
indicated a nuanced understanding of the nutritional needs of dairy animals, potentially
contributing to improved overall herd health and productivity. These insights contributed to
the broader discussion on sustainable and effective feeding practices in smallholder dairy

farming contexts.

4.6.12 Type of supplementary feed given to dairy animals

Table 4. 16: Type of supplementary feed given to dairy animals

Valid
Frequency| Percent Percent Cumulative Percent
Dairy concentrates 43 58.9 58.9 58.9
Commercial molasses 7 9.6 9.6 68.5
Maize bran 19 26.0 26.0 94.5
Sunflower Cake 4 55 55 100.0
Total 73|  100.0 100.0

Source: Researchers Data analysis (2024)

The research results, as illustrated in Table 4.16, offer valuable insights into the supplementary
feed practices of dairy farmers and shed light on their preferences and choices. Notably, a
significant majority of farmers, constituting 58.9%, indicated a preference for dairy
concentrates as the primary supplementary feed for their dairy cattle. This finding aligns with
the general understanding in dairy farming that concentrates, often rich in protein and essential

nutrients, play a crucial role in enhancing milk production.
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Maize bran emerged as another prevalent supplementary feed, with 26% of farmers
incorporating it into their dairy animal diet. While not as protein-rich as dairy concentrates,

maize bran is a valuable source of energy and fiber, contributing to overall nutritional balance.

The usage of commercial molasses and sunflower cakes, represented by 9.6% and 5.5% of
farmers respectively, indicated a smaller but notable portion of farmers opting for alternative
supplementary feeds. Commercial molasses, known for its energy content, and sunflower
cakes, a source of protein, indicated diversification in farmers' approaches to meeting the

nutritional needs of their dairy animals.

This analysis reflected the diversity in supplementary feed choices among dairy farmers in
Palabana. The predominant use of dairy concentrates underscored the awareness of the
importance of protein-rich feeds for optimal milk production. The inclusion of maize bran,
commercial molasses, and sunflower cakes in smaller proportions indicated a degree of
variation in nutritional strategies, potentially influenced by factors such as feed availability and
cost. Overall, these findings contributed to our understanding of the nutritional management
practices in smallholder dairy farming, providing a basis for further exploration and

optimization of feeding strategies to enhance milk yields and, consequently, farm profitability.

4.6.13 Knowledge of best dairy husbandry practices

The respondents were also asked to rate how well they understood the best dairy husbandry

practices i.e. management and care of daily animals.

Figure 4. 18: Knowledge of best dairy husbandry practices
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The information from Figure 4.18 reveals the varying levels of understanding among dairy
farmers in Palabana regarding best dairy husbandry practices. A significant portion,
representing 35.6% of the farmers, rated their understanding as average, indicating a moderate
level of knowledge. This suggested that additional training or support could be beneficial for
these farmers to enhance their dairy husbandry practices. Notably, a combined 45.2% of
farmers rated their understanding as poor or very poor, indicating a substantial knowledge gap

and potential challenge in effectively managing and caring for their dairy animals.

On a positive note, a smaller percentage of farmers (15.1% and 4.1%) expressed that their dairy
husbandry practices were good and very good, respectively. These farmers demonstrated a
relatively high level of knowledge and competency in managing and caring for their dairy
animals. The presence of this group suggests that there are farmers who had successfully
implemented best practices, serving as potential examples and resources for knowledge

dissemination within the broader farming community.

In summary, while there is room for improvement in the overall understanding of best dairy
husbandry practices, the presence of knowledgeable farmers highlights the potential for

positive change through targeted education and knowledge-sharing initiatives in Palabana.

4.7 Most important factors affecting the profitability of the dairy farming business

The research further inquired from the respondents on the primary factors influencing the
profitability of dairy farmers in Palabana. The factors that were being considered included
Social Economic factors, Production Methods and Production Costs. Their responses are
illustrated in Figure 4.19 below.
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Figure 4. 19: Most Important factor affecting the profitability of dairy farming business
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The research results, illustrated in Figure 4.19 above, provided vital information on the most
important factors that the respondents perceived to have a greater effect on the profitability of
their dairy farming business in Palabana. Notably, a significant majority of respondents,
constituting 50.7%, identified Production Cost as the most important factor affecting the
profitability of their dairy farming enterprises. The elements under production costs that were
considered included costs of feed, cost of Al and/or bull hiring, cost of transportation and cost
of disease prevention and control. These results highlighted the significance of cost
management and control in achieving profitability in the dairy farming business. These farmers
were particularly concerned with optimizing production processes to minimize expenses and

improve their bottom line.

The Social Economic factors were the second most influential factor affecting dairy farming
profitability with a rating of 30.1%. The social economic factors under consideration were land
size, access to credit, mode of transportation used, milk price determination and record keeping
of the dairy farmers. The recognition of these socio-economic factors implied that dairy farmers
acknowledged the broader contextual influences on profitability, highlighting the

interconnectedness between financial viability and external conditions.

The Method of Production, encompassing dairy farming best practices, breeding, and feeding
systems, was considered the least influential, garnering a response rate of 19.2%. While

deemed less influential compared to production costs and socio-economic factors, this category
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still held significance as it reflected the farmers' perceptions of the operational aspects

contributing to profitability.

These findings, therefore, revealed a multifaceted understanding among dairy farmers in
Palabana regarding the factors that affected profitability in these dairy enterprises. The
emphasis on production costs underscored a keen focus on financial management, while the
acknowledgment of socio-economic factors suggested an awareness of external dynamics. The
perceived importance of the method of production, although relatively lower, still underscored
its relevance in the broader context of dairy farming profitability. These findings contribute to
the ongoing discourse on effective strategies for enhancing the economic sustainability of
smallholder dairy farming enterprises.

The respondents were further asked to state how they could improve their dairy farming
performance and profitability, the responses from the findings are presented in the figure

below.

Figure 4. 20: Factors that can improve the productivity and profitability of smallholder
dairy farming business
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According to the responses in Figure 4.20 above, the majority of the farmers (28%) identified
reduced production costs as a key factor in improving the performance and profitability of the
dairy business. This indicated that these farmers recognized the impact of cost-saving measures
on profitability and emphasized the need to minimize expenses in order to achieve higher
profits. The respondents also identified value addition as a factor that could improve

performance and profitability and were rated second at 22%. This implied that these farmers
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perceived the potential for added value through processing and diversifying their dairy

products, which could lead to higher profitability.

Improved and direct access to the markets was the third factor that was identified to improve
performance and profitability in dairy farming enterprises. It represented 16% of the farmers
who mentioned improved and direct access to markets as a factor that could enhance
performance and profitability. This highlighted the importance of efficient market channels and

timely access to buyers that could improve sales and revenue for dairy farmers.

Government subsidies were also identified as one of the factors that could improve the
performance and profitability of their dairy business with a rating of 14%. This suggests that
these farmers perceived government support as vital in driving growth and productivity within
the dairy sector. 12% of the farmers indicated that improved breeding was an important factor
too. This shows that farmers saw the value in investing in high-quality breeds that could offer
higher milk vyields or better disease resistance, leading to increased productivity and
profitability. A smaller percentage of 8% of the farmers mentioned the use of technology,
specifically milking and production processes, as a factor that could enhance performance and
effectively profitability. These farmers acknowledged the role of technology in improving
efficiency and productivity in dairy farming operations.

Therefore, the analysis highlighted various factors that dairy farmers perceived as influential
in determining profitability and improving the performance and productivity of the dairy
business. Understanding and addressing these factors could help farmers make informed
decisions and implement strategies to enhance the profitability and success of their dairy

farming operations.

4.8 Regression Analysis Results

To achieve the objectives of the study which looked at establishing and examining the factors
that limit the profitability of smallholder dairy farm businesses in Palabana dairy cooperatives,
Multi-regression analysis was used. The dependent variable in this study was the rating of the
overall profitability and the independent variables considered were social economic factors,
production methods and production costs. Three variables were used to explain and predict the

influence of the different factors on the profitability of smallholder dairy enterprises.
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The effects of the social economic factors, production costs and production method on the
profitability of dairy farming were evaluated using the multiple regression analysis using the
summarized profitability model below:

P =fo+ B SEF + j PC +  PM,

Where:

P — Profitability

Bo - The intercept

B 13- Partial linear regression coefficients

SEFl— Social Economic Factors
PCz_ Production Cost

PM3— Production Method

The analysis of the model was done with the use of SPSS version 16 at a 95% confidence level
after carrying out preliminary tests on the data. The research data were subjected to a reliability

test using the Cronbach’s Alpha. The reliability test results for the research were:

Reliability Results: Social Economic Factors = 0.843, Production Cost = 0.826, Production
Method = 0.746, Profitability = 0.812. The results were above the acceptable limit of 0.7
indicating an acceptable level of reliability. The influence of these independent variables on

the profitability of smallholder dairy enterprises in the study is shown in the table below.
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Table 4. 17: Regression coefficients

Standardized
Unstandardized Coefficients | Coefficients
Model B Std. Error Beta T Sig.
1 (Constant) .328 432 759 .001
Social Economic
Factor .384 231 215 1.662 .023
Production Cost -.321 154 -287| -2.084 .000|
Production Method 191 162 .183 1.179 .031

a. Dependent Variable: The rating of the overall profitability

R-Square = 0.612, Adjusted R-Square = 0.534, F (3, 69) = 20.2, Sig. = 0.001

Table 4.17 above shows the contribution of each variable in explaining the profitability of
smallholder dairy farmers in Palabana dairy cooperative as shown by the standardized beta
values which assess the contribution of each variable towards the prediction of the dependent
variable. Production Costs were statistically significant with P-Value of .000 and its coefficient
was -.287 meaning that an increase in production costs by 1 unit, holding all other variables
constant led to a decrease in farmers profitability by 28.7%. Social economic factors and
Production method were also statistically significant with P-values of .023 and .031 and
coefficients of .215 and .183 respectively. This implied that social economic factors and

production method explained 21.5% and 18.3% of the variability in profitability.

From the analysis of the model using the regression analysis, the results indicated F-value of
20.2 and the model’s significance with p-vale of .001 at 95% confidence level. This is an
indication that the model was highly significant at 1% level. The coefficient of determination
(R-Square) was .612, concluding that 61.2% of variations in the dependent variable

(profitability) was as a result of the independent variables in the model.
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4.9 Hypotheses Results

To analyze the hypotheses, multiple linear regression was employed at 95% confidence
intervals. The study sought to identify the elements of social economic factors, production costs
and production methods that constrained the profitability of smallholder dairy farm businesses

in Palabana dairy cooperatives. The following hypotheses were proposed;

Ha: There is a significant impact of social economic factors on the profitability of smallholder
dairy farmers.

Hz: There is a significant impact of production costs on the profitability of smallholder dairy
farmers.

Hs: There is a significant impact of production methods employed by smallholder dairy farmers
on their profitability.

The dependent variable (Profitability) was regressed on the predicting variables of social
economic factors, production cost and production method. The independent variables
significantly predicted profitability, F(3,69) = 20.2, P< .001, which indicated that the three
variables under study had a significant impact on the farm level profitability. This was
supported by the R-squared value of .612, which showed that the model explained 61.2% of
the variance in farm level profitability.

The coefficients were further assessed to ascertain the influence of each of the factors on the

predictable variable (Profitability);

Hz1: The results revealed that Social economic factors had a significant impact on the farm level
profitability i.e 1 =.215, t = 1.662, p = .023 Thus, H1 was supported and accepted.

Hz: These results also revealed that Production Cost had a significant impact on the farm level
profitability, B2 = .287, t = -2.084, p < .001, Hz was supported and accepted

Hs: The results for the Production Method revealed that they had a significant impact on the
farm level profitability, Bs=.183,t=1.179, p = .031, Hzwas supported and accepted too.
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The results above are summarized in Table 4.18 below.

Table 4. 18: Research Hypotheses Test Results

Research Hypotheses Results

Hypotheses Regression Weights B t p-value Results
Hi: SEF> P 215 1.662 .023* Supported
Hz: PC > P -.287 -2.084 .000* Supported
Hs: PM—>P 183 1.179 .031* Supported

R Square .612 Adj. R Squared = 0.534 F (3,69) =20.2

Note, *p < 0.05, SEF: Social economic factors, PC: Production Cost, PM: Production Method,
P: Profitability

4.10 Chapter Summary

The study had a 91.25% response rate from smallholder dairy farmers, indicating strong
engagement and enhancing the reliability of the data. The demographic information of the
respondents showed that there was a higher male representation compared to the females with
67.1% of smallholder dairy farmers being male and 32.9% female. The majority of smallholder
dairy farmers were aged between 36-50 years (46.6%), followed by those above 51 years
(39.7%), suggesting an older demographic and a minimal representation of younger farmers.
A significant number of farmers (79.5%) had tertiary education, with primary and secondary
education totalling 20.5% thus indicates a high literacy level among the farmers, which is
beneficial for informed decision-making and the adoption of new technologies. About 60.3%
of the farmers had undergone livestock training, which is important for improving skills and
productivity. However, 80.8% still rated their animal husbandry practices as average or below
despite a combined 87.6% of the dairy farmers who participated in the study having over five
years of dairy farming experience with the majority i.e 39.7% having practiced dairy farming

for 16 years and above.

To address the objectives of the study, multiple-regression analysis was conducted using SPSS
version 21 with the dependent variable being the rating of the overall profitability and the
independent variables were the social economic factors, production methods and production
costs. The model was statistically significant with a P-value of .001 at 95% confidence level
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and the R-squared indicated that 61.2% of the changes in profitability were a result of the
independent variables. Production cost had the greatest effect on profitability, explaining
28.7% of the change in profitability while social economic factors explained 21.5% and
production methods had the least effect explaining 18.3% of the change in profitability.
However, to fully understand the underlying constraints of the three independent variables,
Likert scale measurements indicated that the social economic constraints identified included
not enough grazing land, lack of access to credit facilities and the non-participation in milk

price determination.

Due to the shrinking size and limited availability of farmland, the majority (73%) of the
respondents owned farm sizes of less than 10 hectares. The findings under lack of access to
credit facilities showed that 61.6% of dairy farmers reported not utilizing credit facilities, while
38.4% had utilized such facilities to finance their dairy enterprises. Additionally, most
respondents (63%) rated the availability and accessibility of credit facilities as low and very
low, at 34.2% and 28.8% respectively. The combined Likert scale rating of high and very high
(83.9%) indicated that dairy farmers perceived milk price determination as crucial for farm-
level profitability and sustainability. However, none of the farmers reported participating in

milk price determination despite recognizing its significance.

The Production Cost Constraints identified included the high cost of manufactured feed which
was rated as high and very high by 94.5% of respondents. This suggested that feed costs are a
significant factor contributing to high production costs, which in turn hinder farm-level
profitability. The high cost of breeding was another constraint identified with 52.1% rating the
cost of Al as high and 37% as very high. This indicated that the cost of Al is perceived as a
significant barrier by the respondents. Another constraint identified was the high cost of disease
prevention and control. The cost of veterinary services and drugs received high and very high
ratings from a combined percentage of 82.2% suggesting that these costs represented
significant constraints for the majority of dairy farmers. The study further investigated the
production methods constraints and identified the farmers' low knowledge of best husbandry
practices as a constraint and it was lowly rated, with 80.8% of respondents citing it as average
and below rating. The poor breeding methods used was another constraint identified with the
majority utilizing the traditional breeding methods i.e use of bulls. The following chapter

(Chapter Five) discusses the research results of the study.
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CHAPTER 5
DISCUSSION OF FINDINGS

5.1 Introduction

This chapter discusses key empirical findings of the factors constraining the profitability of
smallholder dairy farmers in Palabana dairy cooperative. Conclusions are therefore drawn from
the findings and recommendations given on strategies to upscale the potential and profitability

of the smallholder dairy farmers in Palabana and Zambia at large.

5.2 Background Information of the Respondents

Smallholder dairy farming in Palabana were first examined by focusing on the background
information of the respondents. The background information of the respondents considered
were the gender distribution, age distribution, level of education, livestock training, dairy

farming experience and the type of farming practiced.

It was found that in Palabana area, 67.1% of the sampled farmers were male while 32.9% were
female. These results are consistent with the findings of Kinambuga (2010) in Nakuru County
of Kenya where the number of female participants were also low at 24% and males at 76%.
These statistics indicate that the majority of individuals who control household resources are
male, and as a result, they take the lead in making business decisions relating to dairy farming
activities. While there were a few females involved in the daily care of the cattle, such as
feeding and milking, they still faced limitations when it came to making significant choices,
such as selecting breed types, determining the rearing system, deciding on the number of cows
to keep, and selecting the marketing channel, among other critical decisions. Temba (2011) in
a study on dairy farming in Tanzania, also revealed that the majority of respondents were males.
He proposed that the underrepresentation of females could stem from cultural barriers, where
women are recognized as household heads only under specific circumstances such as
widowhood, divorce, or separation. Additionally, the limited involvement of women in dairy
farming could be constrained by socio-cultural responsibilities. Sichilima, et al., (2017)

emphasized the necessity for increased efforts to attract female farmers to the dairy industry.

The study also showed that majority of the smallholder dairy farmers were aged between 36-
50 years which represented 46.6% of the dairy farmers followed by 39.7% of farmers being
above the age of 51 years suggesting that the smallholder dairy farmers were slightly above the
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most productive ages and there was low involvement of youths (13.7%) in dairy farming. This
means that as the old generation ages, there are few new and younger farmers to take over and
this hampers dairy productivity growth. The results are in line with Nyekanyeka, T. (2011) who
also found that the mean age in Lilongwe Malawi was 45.7 years thus indicating that

smallholder dairy farmers are more skewed towards the elderly.

The education level of the smallholder dairy farmers in Palabana were found to be very high
with 79.5% of the farmers having attained tertiary education. Primary and secondary education
had a combined rating of 20.5%. No farmer was found to have zero education level in the study
area indicating that the literacy levels in Palabana is high. All of the smallholder dairy farmers
had primary, secondary or tertiary education hence they are able to make informed decisions
relating to dairy farming. The farmers who have minimum basic education can easily adopt to
new technologies leading to increased dairy productivity and enhanced profitability. Thus, the
more educated the farmers are, the more efficient producers they become which leads to high

profitability.

These findings are similar to the findings by Kainda, S. (2019) where she found that the
smallholder dairy farmers in Meru County of Kenya had attained formal education with the
majority having secondary education. Her findings tally with those of this study, where all the
farmers interviewed had attained formal education. Education therefore, holds significance as
it fosters innovation in farmers and facilitates a better understanding of concepts presented in
training sessions, leading to the seamless management of the dairy farm. Low literacy levels
can impede dairy productivity. However, mention must be made that Mumba, C. (2012) found
different results in that education level was found not have a statistically significant impact on
the profitability of the smallholder dairy farmers in nine provinces of Zambia where an
economic analysis of the viability of smallholder dairy farming in Zambia study was

conducted.

On livestock farmer trainings, the results indicated that 60.3% of the dairy farmers in Palabana
had undergone some training to improve their skills in dairy farming while 39.7% did not attend
any training. The livestock trainings enabled them to improve their dairy farming skills though
80.8% of the farmers still rated their animal husbandry practices as average and below. These
sentiments were also echoed by Kainda, S. (2019) who observed that smallholder dairy farmers
benefited from the livestock trainings which boosted their milk productivity and enhanced
profitability.
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The smallholder dairy farmer's level of experience was gauged based on the number of years
engaged in dairy farming. The findings showed a diverse range in the number of years that the
farmers' have been practicing dairying with the majority (39.7%) having over 16 years of dairy
farming experience. These results align with those of Birachi (2006), who reported a mean
experience of fifteen years in dairy farming. Experience can impact decision-making and
resource allocation positively by enhancing them through the learning curve. This is in that for
example, farmers with past experience in dairying are able to diagnose and control diseases,
and give the right kind of feeds to animals (Makokha, et al., 2007).

Livestock farming was the dominant type of farming in Palabana with a percentage rating of
56.2 and 43.8% practicing mixed farming. This could be attributed to the shrinking land sizes
and also that most of the dairy farmers are town dwellers who reside in the city and thus find
it difficult practicing both livestock and crop farming. These finding contradicts the findings
of Kinambuga (2010) whose observed that the majority of the farmers in Nakuru County of

Kenya practiced mixed farming where they grow crops and keep animals.

5.3 Constraints to Smallholder Dairy Farming Profitability (Application of Multiple
Regression Analysis)

The contribution of each independent variable in explaining the profitability of smallholder
dairy farmers in Palabana dairy cooperative was represented by the standardized beta values
which assessed the contribution of each variable towards the prediction of the dependent
variable. The research data was first subjected to a reliability test using the Cronbach’s Alpha
and the reliability test results for all the variables under study were above the acceptable limit
of 0.7 indicating an acceptable level of reliability. The test results for social economic factors
was 0.843, production cost = 0.826, production method = 0.746 and Profitability = 0.812.

Production cost had the greatest effect on profitability, explaining 28.7% of the variability in
profitability. This underscores the critical role of effective cost management in enhancing the
financial performance of smallholder dairy enterprises. Social economic factors and production
methods ranked second and third as a unit increase of social economic and production methods
resulted in a 21.5% and 18.3% increase in profitability respectively. While not as pronounced
as the impact of production costs, these findings highlight the significance of broader

contextual and operational factors in influencing profitability.
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Importantly, among the regressors, only production cost (p < .000) was statistically significant
at the 1% level, while social economic factors (p = .023) and production methods (p = .031)
were significant at the 5% level. This indicates that there was a statistically significant
relationship between Production methods, Production costs, Social Economic Factors and
profitability of smallholder dairy farmers. It implies that the three independent variables under
study had constraining effects on the profitability of the smallholder dairy farmers. These
results emphasize the interconnected nature of cost management, socio-economic
considerations, and production methods in determining the financial success of dairy farming

operations.

Furthermore, the collective impact of changes in production methods, production costs, and
socio-economic factors represented by the R-squared explained 61.2% of the variability in the
profitability of smallholder dairy farmers. The F-statistic of 20.2 indicates that there was a
linear relationship among the variables since the model significance (Sig= 0.001) was below
0.05 at a 95% confidence level. In determining model adequacy features such as the R- squared
and F-statistic are observed (Gujarati, 2007). Thus, the model was adequate. The remaining
38.8% could be due to measurement errors of factors not accounted for in the regression model.

Therefore, the overall equation as suggested in the model specification was represented by the
use of standardized coefficients as follows: P = 0.328 - .287PC + .183PM + .215SEF.

This robust statistical relationship underscores the importance of considering production
methods, production costs, and socio-economic factors collectively when assessing and

improving the profitability of smallholder dairy enterprises in the study area.

However, to fully understand the underlying constraints of the socio-economic factors,
production costs, production methods, the Likert scale measurements was used to identify these
constraints to the dairy farming profitability as outline below.

5.3.1 The Social-Economic Constraints on Smallholder Dairy Farming Profitability

The shrinking farmland size and limited availability of farmland was one significant
socioeconomic constraint that was identified to influence dairy farming productivity and
profitability. The Smallholder dairy farmers in Palabana own limited land size which continues
to get smaller due to population growth. The majority (73%) of the smallholder dairy farmers
own farm sizes which are less than 10 hectors, and due to the small farm sizes, the portion

allocated specifically to growing dairy fodder for the majority of the farmers (38.4%) was
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found not to be more than 2 acres. These smallholder dairy farmers struggle to make pastures
due to land scarcity, which compromises the sustainability of urban and peri-urban dairy
production. The limited land available poses a substantial challenge to the profitability of dairy
farming, as it constrains the potential for expansion and increased production. These results are
in consonance with previous findings such as Duguma (2022) who also found that the
diminishing farmland sizes in Oromia Regional State, Ethiopia was a constraint to the dairy

farming business.

Lack of access to credit services was also found to be a constraint to dairy production with only
38.4% indicating that they had utilized credit facilities in the past 2 years to finance their dairy
enterprise and 61.6% farmers having to no access to credit. This suggests that a considerable
portion of dairy farmers may have faced financial constraints or had restricted access to funding
sources and thus did not use credit to support their dairy operations. It was also evident from
the responses that the majority of farmers (63%) rated the availability and accessibility of credit
facilities to them as low and very low at 34.2% and 28.8% respectively. Hailemariam, et al.,
(2022) also highlighted the lack of access to credit that could allow farmers investing in
technological changes as a major constraint to intensification among smallholder dairy farmers
in Dilla Zuriya district, Gedeo Zone, Ethiopia. Use of formal credit was a major constraint in

Palabana due to lack of securities as most of the dairy farmers are resource poor.

Generally, investment in improved inputs was found to be very low, except farmers who kept
a bigger herd of the crossbred dairy animals. The locally available financial institutions such
as micro finance institutes and private commercial banks provide credits to commercial
businesses, and these smallholder farmers lack access to credit services from these financial
institutions due to lack of collateral security. Moreover, the farmers feared the high interest rate
and short repayment period to borrow from bank. This discouraged farmers to borrow money
from banks. Therefore, there is a need from the government to encourage financial institutions
to provide access to affordable credit services and long-term repayment to help farmers invest

in improved dairying inputs to improve productivity of their dairy animals and profitability.

The non-participation in milk price determination by the smallholder dairy farmers in Palabana
was another factor that was found to constrain their farm level profitability. The determination
of milk prices exerts a profound influence on the profitability of smallholder dairy farmers. The
price farmers receive for their milk significantly impacts their overall revenue and,

consequently, their bottom line. The non-participation and fluctuations in milk prices directly
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affect the financial well-being of these farmers, influencing their ability to cover production
costs and generating a profit. The determination of milk price was reported to be done by the
cooperative board members without fully engaging the dairy farmers themselves and currently
the farmers are being paid a basic price K10 per liter of raw milk. These findings are also
similar to that of Mugweni (2014) in his study of the economic viability of small-scale dairy
farming in Zimbabwe where he reported that the smallholder dairy farmers had limited say in
the determination of their milk price, hence their bargaining power was low against that of the

buyer (processor).

The majority of the smallholder dairy farmers in Palabana had a combined Likert scale rating
of high and very high (83.9%) in rating the impact that milk price determination had on their
farm-level profitability. The high and very high ratings that participation in price determination
positively impact profitability among the majority of respondents suggests that farmers
considered price determination as a critical aspect of profitability and sustainability of their
businesses. Active participation in this process would allow them to voice their concerns,
negotiate better prices, and secure a steady and fair income from their milk production. By
enabling farmers to have a say in the determination of milk prices, policymakers, industry
stakeholders, and farmer associations create a conducive environment that encourages

productivity improvements within the smallholder dairy sector.

The mode of transportation and distance to the MCC was found not to constrain the profitability
of the smallholder dairy farmers. Majority of the dairy farmers who participated in the study
stated that they used bicycles to transport the milk to the MCC because they found it cheaper
and easier to navigate the roads leading to the MCC since most of the roads are not easily
accessible and graded. The use of bicycles was also eased due to the short distances between
the points of production and the MCC with the majority of the farmers (63%) residing within
a distance of 5 kilometers or less. These findings agree with the studies by Mumba.C. (2012)
and Mutukumira et al. (1996) in Zambia and Zimbabwe respectively where they found that
majority of the smallholder dairy farmers in the study areas also used bicycles as their main
mode of transport to deliver milk to the MCCs despite risking their milk from becoming sour
for those who reside farther away from the MCC thus leading to rejection of this milk hence a

reduction in profits.

The farm record keeping was also found not constrain the profitability of the smallholder dairy

farmers as 64.4% of the farmers indicated that they prepared and kept farm records. This
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suggests that the majority of farmers in Palabana placed importance on keeping farm records,
mainly for decision-making purposes. The high percentage of farmers who kept farm records
could be a result of the high literacy levels among the Palabana farmers which accounted for a
combined percentage of 87.7% i.e the farmers who had attended secondary and tertiary

education.

A significant number of dairy farmers (67.1%) strongly agreed and 19.2% agreed (combined
percentage of 86.3) on the Likert scale measurement that efficient management of farm records
enhanced the profitability of their dairy farms. The farm records served as a valuable
management tool, providing insights into various aspects of the farm's performance, including
production, expenses, and resource utilization. By keeping detailed records of milk yields,
feeding practices, veterinary interventions, and other critical activities, farmers made informed
decisions to optimize efficiency and minimize costs. This data-driven approach enabled these
farmers to identify areas for improvement, implement targeted strategies for enhanced
productivity, and ultimately maximize their profitability. These findings were also echoed by
Chagunda, et al., (2006) who stated that in modern dairy farming, successful and effective dairy
farming management depends on good record keeping and deriving valuable insights from the
data. It was therefore, evident that farm record keeping was widely practiced and did not

constrain dairy farming profitability in Palabana.

5.3.2 Production Cost Constraints on Smallholder Dairy Farming Profitability

The high cost of feed was a major production cost constraint that was identified to influence
dairy farming income and profitability. The cost of manufactured feeds was rated as high and
very high with a combined percentage rating of 94.5%. This suggests that a prevalent issue
among the surveyed farmers was the economic strain associated with acquiring feed, a factor
that had a notable impact on their overall production costs and profitability. This observation
is not an isolated one; it resonates with the concerns of most smallholder dairy farmers who
consistently voice their grievances about the high cost of animal feeds. Kainda (2019) also
stated that the cost of production for many dairy farmers depends on substantial
supplementation through purchased feeds, accounting for the majority of the total production
expenses. Thus, from the study findings, the main costs contributing to high production costs
were the costs of feeds. Therefore, the adoption of improved feed sources such as homemade
dairy marsh could significantly reduce the feed costs hence increasing profitability. Kamau

(2011) also concurs with the view that due to high prices of fuel and raw materials cost,
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manufactured animal feeds have become expensive. The farmers are thus not able to nourish
their cows effectively and at times buy substandard feeds which are more affordable. The

production volume of milk is thus affected and eventually the sales proceeds from raw milk.

The cost of the breeding method used was another factor that was investigated to determine its
influence on the profitability of smallholder dairy farmers. The breeding costs considered were
only related to artificial insemination (Al) services and the hiring of bulls to service the female
cattle. The major constraint identified by respondents on the cost of breeding was the high cost
of artificial insemination. The respondents rated the cost of artificial insemination as high
(52.1%) and very high (37%) respectively. The semen of the superior breeds was considered
to be costly and beyond the financial means of many smallholder farmers. Consequently, they
resorted to purchasing comparatively lower quality semen, leading to the production of cows
with diminished productivity capabilities. According to a study by Kainda (2019), she also
found that most of the smallholder dairy farmers who preferred breeding using Artificial
Insemination cited the high cost of artificial insemination as a constraint in their dairy

enterprise and that the Al services were provided mostly by private personnel.

In contrast, regarding the expense associated with bull hiring, most participants perceived the
cost as affordable, with 45.2% considering it low and 38.4% indicating it as very low. These
results imply that the smallholder dairy farmers in Palabana tend to regard artificial
insemination (Al) as a more expensive breeding alternative compared to hiring bulls, especially

for those who do not own their superior bulls on their farms.

The cost of veterinary services and drugs was rated as high and very high with a combined
percentage rating of 82.2. This indicates that the cost of veterinary services and drugs was
found to be one of the constraints faced by majority of the dairy farmers. Thus, treatment of
diseases as well as prevention through veterinary drugs reduced profitability levels for the dairy
farmers. The high cost of drugs meant that at times the dairy animals were left untreated,

causing disability and in some cases, death.

However, the dairy farmers perception of the impact that diseases had on their production costs
was lowly rated. Notably, the majority of these farmers, constituting 56.2%, collectively rated
the effects of diseases as either low or very low. This suggests that, for a significant portion of

the surveyed farmers, diseases did not exert a substantial influence on the overall production
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costs in their dairy farming enterprise due to low disease out breaks in the area and also the

dairy breeds being more resilient to pest and disease attacks.

However, these findings contradict with the finds of Hailemariam, et al., (2022) where they
found that disease prevalence was ranked 4th as the most severe constraints to improved
dairying in Dilla Zuriya district. Gebremichael & Hailemariam (2019) also stated that Disease
and parasite infestation were among the restrictions impeding dairy production in Telo District
of Ethiopia and Alefa and Quara Districts (Ayeneshet, et al., 2018).

The impact of transport cost was found to have a low rating on profitability due to the mode of
transport used (Bicycles) and the shorter distances to the MCC with majority of the dairy farm’s
locations being 5km or less to the MCC. Thus, the cost of transport was found not to constrain

dairy farming profitability in Palabana.

The smallholder dairy farmers effectively minimized transportation costs by employing
bicycles to transport milk to collection centers. Similar observations were also made by
Mutukumira et al. (1996) who reported that most of the smallholder dairy farmers used bicycles
as the main form of transport in Zimbabwe and indeed many other African countries. Bicycles,
being both cost-effective and suitable for navigating rural and challenging terrains, emerged as
a favored option for transporting milk from the various farms to the MCC. This economical
transportation approach played a pivotal role in enhancing the profitability of dairy farmers by

reducing expenses, allowing a larger proportion of their earnings to be retained as profit.

5.3.3 The Production Methods Constraints on Smallholder Dairy Farming Profitability

The dairy farmer's knowledge of best husbandry practices was found to be of paramount
importance for the overall well-being and productivity of the dairy herd. Understanding and
implementing effective husbandry practices ensure proper animal care, optimal health, and
improved milk production thus contributing to the sustainability and profitability of their dairy
operations. Farmer’s knowledge of best husbandry practices was lowly rated, with 80.8% of
respondents citing as average and below. This implied that best husbandry practice was poorly
practiced in Palabana and thus hindering production investment and profitability of the
smallholder farmers. Luyombya (2014) stated that the ability of the smallholder dairy farmers
to practice and generate more income from dairying largely depended on the successful

implementation of improved dairy husbandry practices, resulting in increased productivity.

90



According to Kumar & Kumar (2011), a large proportion of smallholder dairy farmers in Africa
have experience in rearing animals while relying on traditional husbandry practices which may

be the cause of low productivity and profitability of the dairy animals.

The low rating in best husbandry practice highlights that majority of dairy farmers in the
surveyed area did not have a comprehensive understanding of best husbandry practices,
potentially limiting their ability to maximize their dairy farming potential. Improved animal
husbandry practices encompass several important aspects that can collectively influence the
implementation of effective livestock practices for dairy farmers. These practices aim to
guarantee the safety and suitability of milk and milk products for their intended purposes, while
also ensuring the overall viability of the dairy farm enterprise from economic, social, and
environmental standpoints (Luyombya, 2014). The data underscores the importance of targeted
training and education initiatives to address knowledge gaps and improve overall herd

management.

All respondents except one harvested milk by the use of hands. The one farmer who did not
use the hand method of milking used milking machines. Technology application in milking i.e
use of milking salves and machines ensures quality and hygiene during the milking process, an
important factor for profitability which was not being applied by the dairy farmers. These
findings resonate with those of Luyombya (2014) who also found that smallholder dairy farmers
used the hand method of milking and proper hand milking and milk hygiene practice improves

milk quality which affects the farmer’s profitability.

The study also revealed that breeding of cows was done through the use of bulls and artificial
insemination. The findings revealed that the Al services were available and the farmers were
aware of their importance in improving and/or maintain high producing breeds but only 15.1%
of the respondents utilized Al. A large sample of 35.6% acknowledged using the traditional
way of breeding i.e use of bulls. Majority of the respondents stated that they utilized both the
Al and Bulls and accounted for 49.3%.

The use of both Al and Bulls which was the most used method of breeding indicated that it
allowed the farmers to have more flexibility in their breeding program. They used Al for
strategic breeding decisions, such as introducing specific traits or improving genetics, while
allowing natural mating through bulls for other purposes. Some farmers believed that using
both Al and Bulls could increase the chances of successful pregnancies in that if Al failed to
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result in conception, natural mating through bulls provided a backup option. It's important to
note that preferences for breeding methods vary depending on factors such as farm size,
availability and quality of Al services, access to genetically superior bulls, personal beliefs,
and individual farm goals. Therefore, farmers' preferences differed based on these factors and

their own experiences.

The use of bulls for breeding purposes was the second most used breeding method at 35.6%
and posed challenges in ensuring effective and strategic breeding for optimal outcomes. This
suggests that, despite recognizing the importance of breeding methods, the prevalent use of
bulls as the primary means of breeding hindered negatively the ability to consistently produce
high-quality offspring with good milk yields which in turn constrained dairy farming

profitability.

The respondents also stated the influence using the Likert scale measurement which the
breeding method employed (Al and Bull) had on their dairy productivity, thereby enhancing
profitability. The significant portion of respondents, accounting for 43.8%, regarded the impact
of their breeding methods on profitability as very high. An additional 30.1% rated it as high
which indicated that breeding methods significantly influenced dairy productivity and
profitability. The collective acknowledgment of very high and high ratings underscored the
critical role that breeding played in dairy farming, affecting herd quality, milk production, and,
consequently, overall profitability. With the acknowledgment of the significant impact that the
breeding methods had on dairy productivity and profitability, the majority of dairy farmers in
Palabana predominantly relied on using both bulls and Al with natural breeding i.e using bulls

rather than artificial insemination (Al) being the most practiced.

The feeding methods utilized by smallholder dairy farmers are pivotal in maintaining the well-
being and productivity of their dairy cattle. Majority of the dairy farmers (52%) practiced the
mixed method approach of feeding their dairy animals. Free range feeding method was the
second most common feeding method approach despite the shrinking land size for communal
grazing land. Zero grazing was the least practiced by most smallholder farmers (12%). Despite
Zero grazing being the least practiced, it is a modern and standard grazing method that enables
farmers to rear several cows in a relatively small area of land. Feeding is normally done at the
cow sheds and proper ration and feeding programs are adhered to ensure high production. The
management of lactating cows and milking method are major functions that need to be looked

into very carefully as well as observing all hygienic and technical precautions.
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These results show that the majority of farmers indicated a preference for mixed methods as
their feeding regime. This approach allowed for flexibility in managing the feeding of dairy
cows, as farmers could utilize indoor facilities (Zero grazing) for specific purposes such as
milking or protecting cows from adverse weather conditions, while also providing access to
grazing pastures (Free grazing) for exercise and natural feeding behavior which also minimized
feeding costs. It is evident that farmers' choice of rearing method was influenced by their
available resources; those with limited land tended to practice zero grazing, while those with
larger farmlands preferred free-range grazing. The mixed feeding approach, combining stall
feeding and free grazing, was the most common and preferred feeding method due to its

flexibility and ability to save the farmer's resources.

However, the participants stated that using the free-range method of feeding faced challenges
of shortage of feed, both in terms of quality and quantity, particularly during the dry season
and was identified as the primary and critical constraint affecting smallholder dairy production
and hindering optimal output. These findings align with previous studies (Gelila, 2017,
Duguma et al., 2012; Makokha et al., 2006) that also highlighted feed scarcity as a significant
constraint in urban dairy farming. In the study area, the feeding strategy predominantly relied
on unimproved communal natural pasture grazing throughout the year. However, the
availability of natural pasture varied with the seasons, being most abundant in both quantity
and quality during the main rainy season and diminishing in both aspects as the dry season
progressed, leading to a severe feed shortage. Respondents noted that the milk yield of their
cows was higher during the rainy season with majority (40%) having milk production of 16 -

20 liters of milk per cow in a day due to the adequate availability of natural pastures.

Conversely, during the dry season, the dairy animals relied on poor-quality crop residues and
unconventional feed resources, emphasizing the scarcity of green natural pastures and a
reduction in milk production to 12-15 liters of milk per day per cow and represented by 29%
of the majority of farmers. These findings also concur with that of Neven , et al., (2017) and
Miyanda (2018) who also stated that variations in quantities of milk produced during the rainy
and dry seasons are expected. Their findings revealed that the majority of respondents relied
heavily on use of natural pastures and concentrates. Use of improved pasture was not
commonly practiced. It was also observed that the inefficient utilization of crop residues was
attributed to the lack of appropriate storage facilities, transportation, and technologies for
improving their quality among farmers, a finding consistent with that of Duguma, et al., (2017).
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In rating the impact that the feeding regime had on dairy productivity and profitability, 26% of
the dairy farmers strongly agreed and 65.8% agreed to directly impacting their dairy
productivity and profitability. This collective acknowledgment pointed to a strong correlation
between feeding strategies which enhance dairy farm productivity thus improving profitability,
highlighting the crucial role that proper nutrition plays in the success of dairy farming

operations.

The research results also indicated that a substantial portion of farmers, representing 52.1%,
supplemented the feeding process by utilizing a combination of folder and manufactured feed
to their dairy cattle feeding program. Manufactured feeds and fodder supplemented for their
dairy cows and ensured high milk production per animal. When applied in required rations it
ensured high milk production per animal, and also healthy animals that had high production in
terms of quality and quantity. The majority (68.5%) of the respondent cited to feed their
lactating dairy animals two times a day which corresponded with the number of times the dairy

animals are milked per day.

5.4 Chapter Summary

The study revealed that a greater proportion of the smallholder dairy farmers were males
compared to females which was similar to other studies within the region with the majority of
the farmers falling into the age bracket of 36-50 years and a significant portion over 51 years
old, indicating a dairy farmer population leaning towards older age groups with a low influx of
younger generations, which could hinder future dairy productivity growth. The farmers
exhibited high literacy rates, with a significant majority having tertiary education. A well-
educated farming community can lead to more informed decision-making and adoption of new
technologies, enhancing productivity and profitability. More than half of the dairy farmers
received training to enhance their skills in dairy farming despite 80.8% still rating their animal
husbandry practices as average or below, indicating room for improvement in farming
practices. Experience in dairy farming varied, with a significant proportion having over 16

years of experience, impacting decision-making positively.

To ascertain the constraints affecting the profitability of smallholder dairy farming in the
Palabana cooperative, multiple regression analysis was employed to examine the influence of
socio-economic, production cost, and production method constraints. Production cost emerged

as the most significant determinant, explaining 28.7% of the variability in profitability,
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highlighting the critical importance of effective cost management practices. Social-economic
factors and production methods followed closely, with their impact contributing 21.5% and
18.3% respectively to profitability. These variables together explained 61.2% of the variability
in profitability, with an F-statistic of 20.2 indicating a significant linear relationship among the

variables.

The research further investigated and highlighted the underlying social economic, production
cost and production method constraints through the Likert scale measurements to inform
strategies for improving profitability in dairy farming. The study identified several significant
challenges, including shrinking farmland sizes and limited availability of land, hindering dairy
farming productivity and profitability. The lack of access to credit services posed financial
constraints, with a considerable portion of farmers rating access to credit facilities as low.
Additionally, non-participation in milk price determination by farmers impacts profitability, as
it affects their bargaining power and ability to negotiate fair prices. However, transport costs

and farm record-keeping practices were found not to significantly constrain profitability.

On the production cost front, challenges arose from high feed costs, particularly for
manufactured feeds, the expensive nature of artificial insemination services and veterinary
drugs. Despite the importance of proper husbandry practices and feeding methods for dairy
productivity, farmers were found to have limited knowledge and suboptimal practices.
Nevertheless, the research underscored the vital role of improved feeding strategies, with the
majority of respondents acknowledging their positive impact on dairy productivity and
profitability. Overall, the study highlighted the complex interplay of socio-economic factors,
production costs and production methods in influencing the financial performance of
smallholder dairy farms, emphasizing the need for targeted interventions to address these
constraints and enhance profitability in the dairy farming context. Chapter six provides the

conclusions that were drawn from the study and appropriate recommendations.
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CHAPTER 6

CONCLUSIONS AND RECOMMENDATIONS

The key conclusions and recommendations of the study are summarized in the following

sections:

6.1 Conclusions

The background information of the respondents showed that the male farmers were dominant
in dairy farming in this area (67.1%) compared to the female farmers (32.9%) with majority of
the farmers being aged 36-50 years (46.6%) and 51 years and above (39.7%) indicating that
majority of the active participants are above the most productive ages with low youth
involvement. The education level of the farmers was very high with majority attaining tertiary
education (79.5%). Livestock dairy training was considered of paramount importance with
60.3% of the respondents having undergone training to improve their skills. Livestock farming
was the dominant type of farming practiced (56.2%) and most of the farmers kept the
crossbreed cows (94.5%) with 67.1% of the farms having an average of 6-10 herd size. The
experience level of the dairy farmers was gauged based on the number of years that the farmers
has been practicing dairying and that majority (39.7%) had over 16 years of dairy farming,
indicating that experience impacted decision-making and resource allocation positively.

The findings based on multiple regression analysis indicated that Production cost was
statistically significant (p-value = .000) and had the greatest impact on profitability, explaining
28.7% of its variability. Social economic factors and production methods ranked second and
third in influencing dairy farming profitability which were statistically significant with p-
values of .023 and .031 and contributing 21.5% and 18.3% variability in profitability,
respectively. The Production cost was statistically significant at the 1% level, while social
economic factors and production methods were significant at the 5% level. The collective
impact of changes in the independent variables explained 61.2% of profitability variability.
The F-statistic of 20.2 confirmed a linear relationship among the variables, validating the
model's adequacy and that the overall model was statistically significant with p-value of .001

at 95% confidence level.
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However, for a comprehensive understanding of the underlying constraints, Likert scale
measurements were used to identify socio-economic, production costs, and production methods

constraints impacting dairy farming profitability.

In relation to the social economic factors, the constraints that were identified to hinder
smallholder dairy farmers profitability in Palabana included lack of enough grazing land size,
lack of access to credit facilities and the non-participation in milk price determination. The lack
of enough grazing land was attributed to lack of private land and shrinking of communal
grazing land, primarily caused by the increasing urbanization and population growth, leading
to encroachment of communal natural pastures by housing and other public infrastructures.
This forces the farmers to highly rely on expensive manufactured feed and thus reducing their
incomes. This situation has resulted in feed scarcity and reduced productivity of dairy animals.
The lack of access to land together with rapidly diminishing communal grazing lands hampers

the sustainability and profitability of dairy production in the study area.

The lack of access to credit also emerged as a constraint to the profitability of the dairy farmers
in that their capacity to increase investment as well as access running capital was low and the
perceptions of the financiers on the risk of credit finance to the farmers highly contributed to
this. The majority of respondents expressed low ratings for the availability and accessibility of
credit facilities, with 34.2% considering it low and 28.8% very low. The non-participation in
milk price determination by the smallholder dairy farmers in Palabana was also found to
constrain farm level profitability in that setting of milk prices plays a pivotal role in influencing
the overall financial success of these farmers, directly impacting revenue and profit margins.
Determination of milk price was done by cooperative board members without active
involvement from the farmers. It is important to note farm record keeping, mode and type of

transportation used were not found to constrain dairy farming productivity and profitability.

Respondents in the study acknowledged that the cost of production has become very high in
recent years and has greatly affected production capacity and profitability. A significant
constraint identified under the cost of production was the high cost of feed, particularly
manufactured feeds, which constituted a major portion of production expenses and was rated
as high and very high with a combined percentage rating of 94.5. The farmers that did not have
sufficient land to plant fodder could buy hay because the prices are significantly lower and
store it especially for the dry season. The cost of manufactured feeds was high and farmers

could not afford to purchase the daily standard rations for effective feeding programs which
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resulted in some of the farmers to buying low quality feeds which they could afford but did not

give enough nutrients that help the cows produce high quantities of milk.

The Breeding costs, specifically the high cost of artificial insemination (Al), posed another
challenge, with farmers opting for lower-quality semen due to financial constraints. In contrast,
bull hiring was perceived as more affordable. The farmers were thus unable to breed best
quality cows that produce high milk quantities thus; their low quantities have been a reason for
low profitability in the dairy sector. The cost of veterinary services and drugs was rated high
and very high, impacting profitability, although farmers perceived the impact of diseases on
production costs as relatively low due to due to low disease out breaks in the area and also the
dairy breeds being more resilient to pest and disease attacks. Notably, the transport costs,
minimized through the use of bicycles was found not limit profitability due to the short
distances to the MCC. This cost-effective transportation method contributed significantly to
dairy farmers' profitability by reducing expenses and retaining a larger share of earnings as

profit.

Production methods was found to affect the profitability of dairy farmers. The knowledge of
best husbandry practices among smallholder dairy farmers in Palabana was deemed crucial for
the overall well-being and productivity of their herds. Despite its significance, the study found
a low rating, with 80.8% of respondents indicating an average or below-average understanding
and implementation of best husbandry practices. This inadequacy potentially constrained
production investment and profitability. The study also revealed that milking practices mainly
involved hand milking, with only one farmer using milking machines, highlighting a lack of

technological application that could ensure quality and hygiene during milking.

The Breeding methods varied, with a predominant use of both artificial insemination (Al) and
bulls, allowing flexibility in the breeding program. However, the significant reliance on bulls
for breeding hindered consistent high-quality offspring production, impacting dairy farming
profitability. Feeding methods were diverse, with the majority adopting a mixed approach,
combining stall feeding and free grazing, providing flexibility and cost savings. However,
challenges such as feed shortage during the dry season were identified as critical constraints
affecting dairy production. The study emphasized the need for targeted training to address

knowledge gaps and improve overall herd management practices.
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In a nutshell, these findings provide a comprehensive understanding of the key determinants
of profitability constraints for smallholder dairy farmers in Palabana. The insights gained
contribute to the development of targeted strategies and interventions aimed at optimizing
production practices, managing costs effectively, and addressing socio-economic
considerations to enhance the overall financial sustainability of smallholder dairy farming

enterprises.

6.2 Recommendations

Based on the research findings and conclusions, the following recommendations are made to
guide policy, address the identified constraints and enhance the profitability of smallholder
dairy farmers in Palabana:

Access to grazing Land: Implement targeted support programs to address the social economic
constraint of shrinking grazing land sizes by leasing nearby farmlands and promote sustainable
land use practices which explore community-based initiatives to ensure adequate grazing land
for dairy farmers. This will increase fodder production, consequently reducing dependency on

expensive manufactured feed and lowering overall production costs.

Access to Credit Facilities: The Government and private financial institutions should come
up with various financial products and credit packages with reduced interest rates tailored for
smallholder dairy farmers which will deal with the social economic constraint of low

accessibility to credit facilities.

Milk Price Determination: Farmers should form organized unions that would facilitate better
milk price negotiations and also help source new and improved competitive markets for the
milk produced. It is also recommended that the farmers should consider value addition which

will enable them sell processed products and be able to determine their own price.

Targeted dairy training programs: Implement targeted training programs where
demonstration farms will be established to showcase the successful implementation of
advanced production methods which will enhance the farmers’ knowledge on best husbandry
practices. Emphasizing the use of technology, such as milking machines, to enhance efficiency

and hygiene. This would increase their income levels and also their profitability.
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Diversified Feeding Strategies: Encourage a diversified approach to feeding by encouraging
the dairy farmers to engage more in mixed farming methods which will enable them to grow
their own fodder and reduce feed expense thus dealing with the constraint of high production

cost eventually increasing their retained earnings.

6.3 Recommended Areas for Further Study

The broad range of issues covered in the present study provide a useful basis for future
directions for research in the field of smallholder dairy farming enterprises. The following areas

are however recommended for further study:

Q) Land use policies by assessing the long-term impacts of urbanization on dairy
farming, and the potential for policy interventions to preserve grazing land.

(i) Credit access and risk perception i.e understanding the perceptions of risk by the
financial institutions in providing credit to smallholder farmers and develop
strategies to mitigate these risks.

(iii)  In-depth financial assessments by conducting a detailed analysis on the
effectiveness of different financial products and credit packages for smallholder
dairy farmers.

(iv)  Value chain analysis by examining the dairy value chain to identify additional

opportunities for value addition and the impacts on productivity and profitability.
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Appendix 1l: Data Collection Instrument

Questionnaire No..................

THE UNIVERSITY OF ZAMBIA
GRADUATE SCHOOL OF BUSINESS

Research Questionnaire

An Examination of the Impediments to Profitability of Smallholder Dairy Farmers in
Palabana Dairy Cooperative

Introductory Remarks

Greetings. My name is Chivunda Kapende from the University of Zambia. | am conducting
a research on the examination of the impediments to the profitability of smallholder dairy
farmers in Palabana dairy cooperative. You were selected to participate in this exercise
voluntarily. The information that you provide is for academic purposes only and will be treated
with the utmost confidentiality.

Section 1: Social-Economic Information of the Farmer
Section l1a: Demographic Information

(1) What is your gender?
Male [ ] Female [ ]

(2) How old are you?
<21 [ ] 22-35 [ ] 36-50 [ ] >51[ 1]

(3) What is your highest level of education
Primary[ ]  Secondary[ ] tertiary[ ]
(4) Have you attended any Livestock Training;

Yes[ ] No[ ]

(5) For how many years have you been doing dairy farming

<S[] 610 [ ] 11-15 [ ] >16 [ ]

(6) What is the size of your farm?
<5hectors[ ] 6-10 hectors [ ] 11-15hectors[ ] >16hectors[ ]
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(7) What type of farming do you practice?
Cropping Only [ ] Livestock Only [ ] Mixed Method [ ]

(8) Of the total farm size, how much of the land is utilized for growing the folder food for the
dairy animals?
Nil[ ] <2acres[ ] 3-5acres [ ] 6-8acres[ ] >9acres[ ]

Section 1b: Access to Credit
(1) Have you received any credit facilities to finance your dairy enterprise in the past?
Yes [ ] No [ ]

Section 1c: Transportation

(1) What mode of transportation do you use to deliver milk to the MCC?
Onfoot [ ] Bicycle [ ] Oxcart [ ] Motorvehicle [ ]
Others (specify)

(2) How far is your place to the MCC?
<1lkm[ ] 2-5km [ ] 6-9km [ ] 10-19km [ ] >20km [ ]

Section 1d: Farm Records

(1) Do you prepare and keep any farm records?
Yes[ ] No[ ]

(2) What type of farm records do you keep?
Financial Records Only [ ]
General records Only [ 1]
Financial and General Records [ 1]
Other (Specify)

Section 2: Method of Production
Section 2a: Milk production
(1) How many dairy animals do you have?

<5[ ] 6-10 [ ] 11-15 [ ] >16[ ]

(2) What type of dairy breeds do you have? (Tick the appropriate breed)
1-Pure breeds  (Friesian [ ], Holstein[ ], Jersey[ ], RedDane[ ])

2-Crosses [ 1]
3-Indigenous [ ]
(3) How many times per day do you milk your cow(s)?
Once[ ] Twice [ ] >Three [ ]
(4) How many animals do you milk per day?
<2[ 1 36[ 1] 7-90 1] >10[ ]
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(5) How many litres of milk do your animals produce per day per animal in the rainy season?
<S5L[ ] 6-10L[ ] 11-15L [ ] 16L-20L[ ] >21L[ ]

(6) How many litres of milk do your animals produce per day per animal in the dry season?
<3L[ 1 4-7L[ ] 8-11L [ ] 12-15L >16L[ ]

(7) What method do you use to milk your lactating cows?
Hand Milking [ ] Machine Milking [ ]

(8) Are the milk cooling facilities (centres) enough for your area?
Yes[ ] No[ ]

Section 2b: Breeding system

(1) How do you breed your animals and why that method?
(@ Al [ ]Why?
(b) Bulls, [ ] Why?
(c) Both Al & bulls [ ] Why?

(2) Who provides the breeding services in your area?

Al Services:

Bulls:

(3) State the breeding challenges you face if any?

Section 2c: Feeding System

(1) What type of feeding regime do you use? (Tick appropriate one)
() Zero grazing [ ]
(i) Free range [ 1]
(i)  Zero and free range (Mixed Method) [ 1]

(2) How many times do you feed your dairy cattle daily?
Once[ ] Twice [ ] >Three [ ]

(3) What are the major challenges with feeding your dairy cattle?
Inadequate land [ ] Labour unavailability [ ] Inconsistent supply of feed [ ]
Erratic water (rainfall) [ ] High Costof feed [ ]

Other (specify)
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Section 3: Cost of Production

Section 3a: Production Cost

(1) What type of dairy feed do you give your cattle?
Folder Only [ ] Manufactured Feed Only[ ] Manufactured Feed and Folder [ ]

(2) What type of supplementary feed do you give your cattle?
Dairy concentrates [ ] Commercial molasses [ ] Maizebran[ ]
Sunflower seed cake [ ]
Other (specify)

(3) Please tick the most common diseases in your dairy herd.

Disease Tick

Tick-borne disease

Black leg

Anthrax

Mastitis

Internal parasites

Other(s):

Likert Scale Measurement

(a) Profitability - Dependent Variable

(1) The income you receive from the sale of milk per animal is enough compared to the effort
and resources employed.

Strongly Disagree [ ] Disagree[ ] Neutral[ ] Agree[ ] Strongly Agree[ ]

(2) Please rate the overall profitability of your smallholder dairy farm business:

Very Unprofitable [ ] Unprofitable [ ] Average [ ] Profitable [ ]
Very Profitable [ ]

(3) To what extent do you believe that your dairy farm business is financially successful?
Not at all successful [ ] Slightly successful [ ] Moderately successful [ ]
Quite successful [ ]  Extremely successful [ ]

(4) How satisfied are you with your current profitability level in your dairy farm business?
Very Dissatisfied [ ] Dissatisfied [ ] Neutral [ ] Satisfied [ ]

Very Satisfied [ ]
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(5) How well does the profitability of your dairy farm meet your expectations?
Far below expectations [ ] Slightly below expectations [ ] Met expectations [ ]
Slightly above expectations [ ] Far above expectations [ ]

(6) How confident are you in the future profitability of your smallholder dairy farm business?
Not at all confident[ ] Slightly confident [ ] Moderately confident [ ]
Quite confident [ ] Extremely confident [ ]

(7) How do you perceive the trend of profitability in your dairy farm business over the past
year?

Declining significantly [ ] Declining slightly [ ] Stable/No change [ ]
Improving slightly [ ] Improving significantly [ ]

(8) How likely will you make future investments in your dairy farm business based on its
profitability?

Very Unlikely[ ] Unlikely[ ] Neutral[ ] Likely[ ]  VeryLikely[ ]

(9) How important is profitability as a factor influencing your decision-making in dairy farm
management?

Not at all important[ ] Slightly important[ ] Moderately important [ ]
Quite important[ ] Extremely important [ ]

(b) Social Economic Factors (Land, Access to credit, Transportation, Milk price
determination, Financial record) — Independent Variable

Please tick ONE box indicating your
agreement level with the following

Strongly Disagree Neutral Agree Strongly

staterments. Disagree Agree
1 | The social economic factors have a
positive impact on the profitability of [ ] [ ] [ ] [ ] [ ]

smallholder dairy farmers.

2 | The level of support and assistance from
the local community and government
positively affects dairy farm
profitability.

[ ] [ 1 [ [ ]

[ ]

3 | Access to credit or loans significantly
influences the profitability of [ 1] [ 1] [ 1] [ 1]
smallholder dairy farm businesses.

[ ]

4 | Nonparticipation in milk price
determination has a direct impact on the
profitability of smallholder dairy
products.

[ ] [ 1 [ [ ]

[ ]
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5 | The size of your farmland has a
significant influence on the production

and profitability of your dairy [ ] ]
enterprise.
6 | The mode of transportation you use to
deliver milk to the MCC has a positive [ ] ]
impact on the profitability of
smallholder dairy farmers.
7 | Efficient management of financial farm
records can enhance the profitability of
smallholder dairy farms. [ ] ]
Please tick ONE box indicating your Very Low Average High  Very
agreement level with the following Low High
statements. (Skip if not applicable) g
8 | Rate the availability and accessibility of
credit facilities to you. [ ] [ ] [ ] [ ] [ ]
9 | Rate the government’s efforts in
helping you ensure that your dairy [ 1] [ 1] [ 1] [ 1] [ 1]
operation is sustainable and profitable.
10 | Rate the influence that the farmer has in
determining milk Price L] L] L] L] L]
(c) Production Costs (Cost of Feed, Cost of Breeding (Al & Bull Hiring), Cost of
Drugs/Diseases, Cost of Transport) — Independent Variable
Please tick ONE b.OX |nd|cat|ng_ your Strongly Disagree Neutral Agree  Strongly
agreement level with the following .
Disagree Agree
statements.
1 | Production costs have a significant
effect on the profitability of smallholder [ 1] ]
dairy farmers.
2 | Fluctuations in production costs pose
challenges to maintaining profitability [ 1] ]
in dairy farm businesses.
3 | Efficient management of production
costs can enhance the profitability of [ 1] ]
smallholder dairy farms.
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Please tick ONE box indicating your
agreement level with the following
statements.

Very

Low

Low

Average

High

Very

High

4 | State the status of the cost of feed for
your dairy animals.

[

]

[

]

[

]

[

]

]

5 | Rate the cost of artificial insemination
(Al) for your dairy animals.

6 | Rate the cost of bull hiring for
inseminating your dairy animals.

7 | Rate the cost of veterinary services and
drugs on your cost of Production.

8 | Rate the effects of the disease on your
cost of Product

9 | Rate the cost of transporting your milk
to the MCC.

(d) Production Method (Breeding system, Feeding system, Dairy husbandry practices) —

Independent Variable

Please tick ONE box indicating your
agreement level with the following
statements.

Strongly Disagree Neutral
Disagree

Agree

Strongly
Agree

1 | The production method employed by
smallholder dairy farmers significantly
impacts their profitability.

[

]

[

]

[

]

[ ]

2 | Adopting specific production methods
can lead to improved quality and
quantity of milk, thereby enhancing
profitability.

[

]

[ ]

[

]

[

]

3 | Smallholder dairy farmers should
explore different production methods to
increase profitability.

[

]

[ ]

[

]

[

]

4 | The breeding method employed (Al
&Jor Bull) significantly influences dairy
productivity, thereby enhancing
profitability.

[

]

[ ]

[

]

[

]
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5 | The feeding regime employed and the
number of feeding times have an impact

and profitability of the dairy enterprise

on dairy productivity, thereby enhancing [ ] [ ] [ ] [ ] [ ]
profitability.

6 | The type and quantity of dairy feed have
a significant influence on the production [ ] [ ] [ 1] [ 1] [ 1]

(7) How well do you understand the best dairy husbandry practices i.e management and care
of dairy animals)? (tick)

Very Poor [ ] Poor[ ] Average [ ] Good [ ] Very Good [ ]
(8) How often do extension officers visit your farm?

Never[ ] Very Rare [ ] Rare[ ] Often[ ] Very Often[ ]

Section 4: Miscellaneous Questions

(1) How can you rate the way the dairy cooperative is managed
Very Low [ ] Low[ ] Average [ ] High[ ] Very High[ ]

(3) How do the profits if any, from the dairy business help you in your dairy farming
practices?

(4) What do you think are the most important factors affecting the profitability of the dairy
farming business?

[ ] [ ] [ ]

/

Social Economic Factors\ /Production Method \ /Production Cost

~

e Land e Dairy farming best e Cost of Feed

e Access to credit practice e Cost of Al/Bull

e Transportation e Breeding system e Cost of transport

e  Milk price determination e Feeding system e Cost of disease
K. Financial record / K / \ prevention/

)

(5) What do you think are some of the factors which can improve the performance and
profitability of your dairy business from the list below?

Government Subsidies [ 1]
Improve Breed [ ]
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Improved and Direct Access to Market
Reduced Production Costs
Value Addition

Use of technology i.e milking and production process

Others,(specify)

(6) Who are the major stakeholders who help you in your dairy business and what type of
help do you receive?

(7) Apart from the help you receive from the named organization(s), what other type of
support would you want to receive in order to enhance and improve your dairy business?

(8) What are the key general challenges in your dairy production enterprise (in order of
importance)?
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Appendix I11: Literature Review Matrix

Utami H,D &
Seruni A (2014)

Selvi, D., (2017)

Ferrazza et al.,
(2020)

Wambugu et al.,
(2011)

Zvinorova, et al.,
(2010)

East Java, Indonesia

Kanyakumari District,
India

Minas Gerais, Brazil.

Kenya

Wedza, Mashonaland,
East Province, Zimbabwe

Financial performance of small-scale dairy farming
in East Java Indonesia

Constraints of Dairy Marketing

Association between Technical and economic
performance indexes and Dairy Farm Profitability

Productivity Trends and Performance of Dairy
Farming in Kenya.

Viability of smallholder dairying in Wedza,
Zimbabwe

Dairy farmers with smaller herd sizes were found to

be more profitable than those with larger herd sizes.
Smallholder dairy farming was found to be useful in

generating household income.

The dairy marketing constraints identified were
categorized under milk pricing, milk purchasing,
quality and infrastructure of dairy units.

Increased productivity per cow, rather than simply
expanding farm size, was found to be integral to
improving the economic outcomes of dairy farms,
and careful management of input costs relative to
milk price was crucial for sustaining profitability.

The findings indicated a positive trend in milk
productivity growth from 2000 to 2010, attributable
to improved animal husbandry practices, veterinary
care, better-quality feeds, and the adoption of

intensive grazing systems and improved dairy breeds.

Financial analyses revealed negative gross margins

for most farmer categories when family labor costs
were included. Rich farmers made positive financial
returns, indicating that only highly resourced farms
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A larger sample size in a study area that accounts for 98% of total
dairy cow numbers in Indonesia would have been more
representative to enhance the generalizability of findings as opposed
to the sample size of 30 respondents.

The Garrett ranking technique used involves several steps in
identifying the ranking results and does not test the level of
agreement between rankers in identifying the constraints.

Lack of in-depth investigation into the dynamics of milk pricing
power, consumer preferences, and the role that milk quality and
composition play in influencing farm profitability.

Reliance on gross margin analysis limit the economic evaluation's
depth, omitting factors like milk price volatility and full cost-benefit
considerations. The actual impact of policies on the dairy sector's
performance were not thoroughly examined within the research's
scope. Described patterns and trends without being able to firmly
establish causality.

Seasonal variations in dairy farming were not captured, which could
affect the results considering dairy production is influenced by
seasonal changes.



Bayemi et al.
(2009)

Mumba, C. et al.
(2011)

Chindime (2007)

Hofer A,. (2015)

Western highlands,
Cameroon.

Central, Copperbelt,
Southern, Eastern,

Western and Lusaka
provinces of Zambia

Lilongwe and Mzuzu
milkshed areas, Malawi

Zambia

were viable in purely financial terms. Increases in
total variable costs significantly affected gross

margins.
Impact of management interventions on Study found that the interventions decreased feed,
smallholder dairy farms of the western highlands of transport and veterinary costs. Study concluded that
Cameroon. milk collection system, price of fresh milk, genotype

of cattle and management were the most important
factors influencing the profitability and economic
viability of smallholder dairying.

Economic analysis of the viability of smallholder Smallholder dairy farming was found to be viable

dairy farming in Zambia with farmers who kept a larger herd size being more
profitable than those with fewer dairy animals.
Western Province recorded the highest profit margin
and Lusaka Province recorded the highest milk
production cost per litre.

The role of in - Kind credit on milk productivity Credit participants generally experienced higher milk
among smallholder dairy farmers in Malawi - A case yields than non-credit participants, and this increase
study of Lilongwe and Mzuzu milk shed areas was especially marked among farmers using

crossbred cattle and thus borrowers reporting better
gross margins than non-borrowers.

Small-scale dairy farming in Zambia Average milk yield was 6.9 liters per cow per day.
Farmers milking cows twice a day had higher yields
(mean of 8.5 liters) compared to once a day (mean of
1.9 liters), suggesting increased milking frequency
improved yields. Farmers reported lack of feed,
especially in dry seasons caused reduced milk yields
and notable increase in milk production occurred
during the rainy season.
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Study did not further investigate how socioeconomic factors,
including education level, financial access, and cultural practices,
interact with the effectiveness of the interventions.

Lack of accurate milk prices as most dairy farmers sold in
undeveloped informal markets. Study focused more on quantitative
data thus having limited insight into qualitative factors that could
affect smallholder dairy farming, such as farmer knowledge and
practices, social and cultural factors, and access to land.

Credit participants who kept their animals confined (zero-grazing)
were considered in the study leaving out participants who practiced
free-range farming, this could affect the comprehensive
understanding of productivity across different farming practices.

Lack of experimental design i.e observational nature of the study
meant causality between the identified factors and milk yield could
not be conclusively established. Lack of breed specific data i.e the
exact information on the breeds used by the farmers was not
collected, which prevented the analysis of breed-specific impacts on
milk yield.



