ANALYSING CHALLENGES FACED BY SMALLHOLDER POULTRY FARMERS
SELLING EGGS DURING AVIAN INFLUENZA OUTBREAK IN 2023: A CASE OF
SEKHUKHUNE DISTRICT MUNICIPALITY

BY
MASHIFANA MALEKE JOHANNA
A DISSERTATION
SUBMITTED IN FULFILMENT OF THE REQUIREMENTS FOR THE DEGREE
MASTER OF AGRICULTURAL MANAGEMENT (AGRICULTURAL ECONOMICS)
IN THE
DEPARTMENT OF AGRICULTURAL ECONOMICS AND ANIMAL PRODUCTION
SCHOOL OF AGRICULTURE AND ENVIRONMENTAL SCIENCES
FACULTY OF SCIENCE AND AGRICULTURE
UNIVERSITY OF LIMPOPO
SOUTH AFRICA.
SUPERVISOR: PROF MP SENYOLO

CO-SUPERVISOR: PROF A BELETE

MARCH 2026






ABSTRACT

The study analysed challenges faced by smallholder poultry farmers selling eggs
during Avian influenza (Al) in 2023, Sekhukhune District Municipality (SDM) which is
a highly contagious viral disease. The outbreak has mainly affected the poultry
industry, with smallholder farmers in layer production being mostly affected due to
losses caused by culling, restrictions movements and others such as changes in
consumer behaviour. The study used primary cross-sectional data collected from 73
participants using a structured questionnaire, which was administered through a
Google form through online interviews and face to face meetings. A combination of
purposive and snowball sampling techniques was used to gather participants. The
study used Descriptive Statistics, Chi-square, and Binary Logistic Regression Model
(BLR) to achieve the objectives of the study. Descriptive Statistics were used to
address the first and second objectives of the study objectives, which were to profile
the socio-economic characteristics of smallholder poultry farmers selling eggs in SDM
and to identify and describe challenges faced by smallholder egg farmers in
Sekhukhune District Municipality, during avian influenza outbreak in 2023. Binary
Regression Logistic Model (BRL) analysed factors influencing number of challenges
faced by smallholder farmers. Chi-square measured the difference in strategies

employed by both genders.

Descriptive results indicated that there were more male (56%) participants than
females in the study area, with the youngest and oldest being 22 and 76 years old
respectively. Most of respondents in the study area were unemployed. Based on Chi-
square results all the p-values were greater than 0.05, which indicates that both male
and female employed similar strategies. BRL model results indicated that education
level, and poultry disease training were significant at 10% level. Diagnostic tests
proved model reliability and validity of the model. The study recommended several

strategies, including enhancement of education on poultry disease outbreaks.
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CHAPTER 1: INTRODUCTION
1.1 Background of the study

In early April 2023, South Africa experienced an avian influenza (Al) outbreak, which
presented major challenges in the poultry industry globally and smallholder farmers in
layer production were mostly affected (Department of Agriculture, Land Reform and Rural
Development (DALRRD), 2023). The Al is an infectious viral disease, also known as bird
flu (Capua and Alexander, 2020). This study was conducted in Sekhukhune District
Municipality (SDM) due to the prevalence of smallholder poultry farming, which plays a
vital role in generating income (FAO, 2020). This prevalence ensures food security within
SDM. The district suffers from severe poverty, limited resources, and resilient smallholder
farming. This reliance heightens the vulnerability of farmers to disease outbreaks such
as Al (Smith and Smith, 2023). Despite these conditions, there is a scarcity of empirical
studies that analyse the effects of Al on livelihoods of smallholder poultry farmers in SDM
(Makgopa and Muchapondwa, 2019). Thereby establishing a noticeable geographical

rational for conducting this study in SDM.

Economic implications of Al are severe as evidenced by several studies (Spackman,
2020; WHO, 2023; Smith and Smith, 2023). For instance, many smallholder farmers
experienced income declines due to reduced egg supply and increased operational costs
from biosecurity measures implementations (Bahl, 2020). These financial losses can lead
to broader economic instability in communities relying on egg business (Lee and Swayne,
2023). The outbreak led to high mortality rates, which were most the severe economic
losses. The Al outbreak did not only affect the poultry production but also humans as
people lost their jobs due to businesses shutting down while facing increment in egg
prices (Smith and Smith, 2023). Consumers also raised concerns about consuming eggs
that are affected and this led to a decrease in egg demand, which in turn decreases the
profit (United States Agency for International Development (USAID), 2023). The Al also
affected the mental well-being of smallholder farmers (Spackman, 2020). It was noted
that most farmers may fail to afford adequate medical care as they navigate through
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psychological stress due to loss of businesses, they worked hard to build (WHO, 2023).
Furthermore, the fear of experiencing such outbreaks in the future, might lead to most of
them diversifying products or leaving the poultry industry as a means of avoiding future
mental health outbreak. This fear does not affect smallholder farmers only, but it will also
have a huge impact on the economy, because when farms shut down people are left with
no jobs, which negatively affects the country due to increased unemployment rates (Lee
and Swayne, 2023). Hence, it is important to support smallholder farmers businesses,

as they play a role in growing the economy.

In the past years, egg production has gained importance in growing economies of
developing countries (Singh, 2022). As one of the important sources of protein, eggs play
a major role in ensuring a healthy diet and improving lives of smallholder farmers (Ye,
Wong, Lavine, Cook, and Erdle, 2023). However, the decrease in egg demand due to
concerns about Al transmission and food safety uncertainties made it difficult for
smallholder farmers to maintain their livelihoods. Limited access to information on poultry
health management and biosecurity difficulties worsens vulnerabilities (Krammer and
Schultza, 2023). When smallholder farmers struggle to maintain egg production levels
during outbreaks, it puts food security, accessibility, and stability at risk. A drop in egg
production not only affects farmers’ income but it also limits local households’ access to
affordable protein sources, worsening issues of malnutrition and food insecurity (Patel,
2021). By understanding these challenges, the study sought to provide valuable insights
into the resilience of local agricultural systems and inform policy makers and interested
stakeholders to develop measures to better support smallholder farmers in future

outbreaks.



1.2 Problem statement

Worldwide, poultry industry is rapidly expanding because of a rising need of budget
friendly animal protein. Eggs are especially popular because they offer a good source of
nutrition, are affordable, and can easily be purchased by families with low income (Ye et
al., 2023). Despite its significance poultry industry is very prone to disease outbreaks,
such as Al (Krammer and Schultza, 2023). There are different strains of the Al virus, some
causing mild symptoms and high mortality rates in poultry production, and these affects

the production of eggs (Krammer and Schultza, 2023).

The 2023 Al outbreak bought major challenges to smallholder farmers around the world
especially those in poultry production producing eggs, and those challenges threatened
their livelihoods and economic sustainability (Spackman, 2020). These challenges disrupt
the entire poultry supply chain and limit earning potential for farmers (Williams, 2023).
Smallholder farmers face greater challenges because they typically do not have financial
reserves, solid biosecurity measures, or access to adequate resources (Ebel, 2020).
Therefore, Al mostly affected smallholder farmers further worsening their circumstances
(Krammer and Schultza, 2023). Unlike commercial farmers, smallholder farmers do not
have insurances to secure their farm businesses during occurrence of unforeseen
circumstances like Al. Additionally, Al led to trade restrictions and bans on poultry products
in many regions, making market access difficult for smallholder farmers with limited
alternative sources of income (Molini et al., 2023). Controlling Al outbreaks requires
introduction of biosecurity measures, testing, isolation procedures, and possible
depopulation of infected chickens. All these procedures require financial resources, which
becomes difficult for smallholder farmers to manage the disease due to limited resources
(Krammer and Schultza, 2023).

Previous studies concentrated on Al outbreak disease spreads, biosecurity measures,
and effect on large-scale poultry operations. Some studies highlighted the general
challenges faced by farmers during outbreaks, which include disruptions in markets and

income declines. Nonetheless, these studies often categorize farmers as uniform group
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and mainly use descriptive methods, with lack of focus on smallholder farmers and
empirical insights at the district level such as SDM. Main research gap addressed by this
study is the absence of empirical data that clarifies why severity of challenges varies
among smallholder poultry farmers facing Al outbreaks. Although, challenges are
generally acknowledged, there is a shortage of quantitative data linking livelihood assets
and institutional access with probability of facing challenges, especially within a district
level. Hence, the current study was aimed at analysing specific challenges faced by
smallholder egg farmers during Al outbreak in 2023 and identifying strategies developed

by smallholder farmers in SDM during the outbreak to mitigate through challenges of Al.
1.3 Motivation of the study
1.3.1 Scope of the study

The Department of Agriculture, Land Reform and Rural Development (DALRRD, 2023)
stated that the outbreak of Al occurred in early April 2023, which had two different strains
Highly Pathogenic Avian Influenza A (HPAI A) and Low Pathogenic Avian Influenza A
(LPAI A). According to World Organisation for Animal Health (2021), Al results from
specified viruses, which are members of Orthomyxoviridae family in the influenza A virus.
The influenza consists of type A, B, and C; only influenza A is known to affect birds. High-
risk Al remains a persistent problem for the poultry industry in South Africa with high
possibility of devastating economic effects on smallholder farmers (DALRRD, 2023). Prior
to the outbreak, smallholder farmers faced challenges such as increasing productivity,
managing their farmers effectively and dealing with environmental factors such as change
in climate (Shittu, 2022), suggesting that Al outbreak-related challenges will worsen their
circumstances. Since 2017, smallholder farmers also faced declines in egg production
due to diseases (Molini et al., 2023).

Selling eggs plays an important role in generating income for smallholder farmers (Ebel,

2020). According to Makolo and Dundon (2022), the income generated can be used to

cover household expenses, invest in agricultural improvement, and contribute to local

economic development. The egg selling business plays a huge role in growing villages
4



within communities, but the outbreak of diseases slows down the process (Smith, 2022).
Eggs are relatively affordable compared to other protein-rich food (WHO, 2020). This
affordable price contributes to the steady demand for eggs in the market, thereby
improving food security. Businesses did not only play a role in the community but in the
economy as well by providing employment opportunities for farmers, traders, retailers,
and supporting industries in poultry farming (Ebel, 2020). Besides health, economic, and
other roles, eggs also play an important part in the cultural development (Capua and
Alexander, 2020). This is because many people often use eggs for traditional dishes,
festivals, and celebrations. People’s traditions are very important, because they link them
to their ancestors (Capua and Alexander, 2020). These cultural activities proved to

increase the demand for eggs.

The Al outbreak forced farmers to implement strategies to help prevent the disease
(WHO, 2020). This includes the biosecurity measures to prevent Al outbreak, which are
very essential regardless of increased production costs. It is very important for farmers to
implement measures to prevent further loss of production as infected chickens produce
low quality eggs, which people do not want to purchase (Horimoto and Kawaoka, 2005).
Al outbreaks not only affected poultry populations, but also posed a potential risk to
human health, especially in areas where close human-poultry contact is common
(Dzanku, Kwadzo, and Acquah 2021).

Al outbreak may result in market disturbance as consumers may avoid buying eggs due
to food safety and virus transmission concerns (Centre for Disease Control and
Prevention (CDC), 2022). This decrease in the number of people purchasing eggs slowed
down businesses, which leads to farmers closing their businesses due to low or no profits.
Understanding these challenges, which these farmers faced is crucial to developing
targeted interventions to help them recover and ensure food security in the region. In
addition, the outbreak highlighted the need to assess smallholder management practices
in addressing its consequences. Ultimately, analysing challenges faced by smallholder
poultry farmers can help policy makers and other interested stakeholders to develop

strategies to improve their resilience and sustainability in the face of Al outbreaks.
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1.3.2 Study aim

The aim of the study was to analyse challenges faced by smallholder poultry farmers

selling eggs during avian influenza outbreak in 2023, in SDM, Limpopo province.
1.3.3 Specific objectives

I.  To profile socio-economic characteristics of smallholder poultry farmers selling eggs

in Sekhukhune District Municipality.

II.  To identify and describe challenges faced by smallholder egg farmers in Sekhukhune

District Municipality, during avian influenza outbreak in 2023.

lll.  To analyse factors influencing number of challenges faced by smallholder poultry
farmers in selling of eggs during avian influenza outbreak in 2023 in Sekhukhune

District Municipality.

IV. To assess whether there is a difference in strategies employed by male and female
smallholder poultry farmers to cope with challenges faced selling eggs during avian

influenza outbreak in 2023 in the study area.
1.3.4 Study hypotheses

I.  There are no known factors influencing number of challenges faced by smallholder

poultry farmers in selling of eggs during avian influenza outbreak in 2023 in the SDM.

Il. There are no differences in strategies employed by males and females’ smallholder
poultry farmers to cope with challenges faced selling eggs during avian influenza
outbreak in 2023 in the SDM.



1.4. Organizational structure

The current study comprises five chapters. Chapter one introduced the background of the
study including the problem statement and motivation for conducting the study, which
consisted of the aim, specific objectives and study hypotheses. Chapter two outlines the
literature review, which provides definitions of the main concepts used in the study and
review from national and international literature. Key areas covered in this chapter include
the history of Al and its effects, importance and contribution of poultry farming and egg
businesses to farmers’ livelihoods, roles played by different organizations to minimize the
spread of Al as well as previous studies conducted using BLR model and Chi-square
Analyses, amongst others. Chapter three consists of research methodology employed in
conducting of this study, divided into study area, technique used for data analysis.
Chapter four presents main findings, which include results from Descriptive Statistics,
Chi-square and BLR model that were obtained using SPSS version 30. The last chapter,
Chapter five gives summary, draws conclusion from the analysis and end with

recommendations based on the results from the previous chapter.
1.5 Limitations of the study

Given that the total number of smallholder poultry farmers in the study area were not
known in the beginning of the current study. An estimated sample size was determined
using Cochran formula at 80% interval and the estimated sample size was 162
respondents. Hence, Cochran formula using 95% interval was used to calculate the new
sample size, which resulted in 73 participants as the target population was specific to
smallholder farmers that were selling eggs in 2023. Consequently, the visits highlighted
that there were limited number of smallholder poultry farmers in SDM. Subsequently,
using sampling procedure, 73 smallholder farmers formed part of the respondents and

were ultimately considered for the interview in the study.

Data was collected largely through face-to-face interviews, and this was complemented

by the online survey using Google form. The use of online platform such as the Google

form allowed for a greater flexibility and convenience for participants, enabling them to
7



complete the survey at their own pace and at a time that was suited for them, as most of
them revealed during the pretesting that during the day they were at work or busy with
other duties. Additionally, this complementary method was helpful considering that the
district is very large and travelling between participants would have consumed relatively
too much time allocated for this master study. Limited sample can result in weak statistical
strength, which makes identifying meaningful difference more challenging. In poultry
research, small sample size may be justified due to brief production cycle experienced by
these animals and limited number of farmers in layer business as compared to other
businesses. Even with constraints of sample size, results derived from this study can offer
practical recommendations for local poultry, which could enhance production.
Furthermore, the study focused on a particular disease (Al) and targeted specific
participants (smallholder poultry farmers selling eggs during Al outbreak in 2023)
significant outcomes can still be achieved with a limited number. Using purposive and
snowball sampling can lead to research bias and homogeneous samples as it selects
participants based on judgment and similarity. In this study, they were selected based on
their similarity of selling eggs in 2023 and located in SDM, which was due to an unknown
sample size. Future studies can work on finding population of participants by working with
departments of agriculture to provide an accurate number. This will assist in using sample

sizes that are less biased.



CHAPTER 2: LITERATURE REVIEW
2.1 Introduction

This chapter consists of a literature review, which is an overview of existing knowledge
and information on what previous studies outlined on the current topic. The chapter
outlined definitions of the main concepts of the study such as eggs and avian influenza
(Al), includes the review from international and national studies. It provides reviews from
previous studies about challenges faced by smallholder poultry farmers in selling eggs
during Al outbreak in 2023 and its impact on farmers including the history on the outbreak
of Al in the World. It also provided information on the different roles played by
organizations such as government to manage outbreaks. The studies reviewed also
provide an overview of Al outbreak, and the importance of smallholder farmers within the
local communities. The chapter also highlights ways in which smallholder farmers
responded to Al outbreak. Moreover, the review from other studies also outlined effect of

Al on other poultry products and implications thereof. It also outline Sustainable frame
2.2 Definition of concepts
Smallholder farmers

According to Hazel (2020), smallholder farmers are producers who grow crops, raise
livestock, or engage in other agricultural activities on a limited scale, usually on a small
piece of land. They play a global role in food production, with around 550 million
smallholder farmers producing most of the world’s food (Pingali, 2022). Moyo (2021)
defined smallholders as farmers who operated on a small-scale agriculture. These are
farmers who often depend on family labour and traditional practices, and their farms are
typically less than two hectares (Hazel, 2020). Smallholder farmers contribute significantly
to local food systems, especially in developing countries, and are essential for food
security (Moyo, 2021). They also help sustain livelihoods and biodiversity in rural areas.
According to Food and Agriculture Organization (FAQO) (2021), about 80% of the food

consumed in sub-Saharan Africa is produced by smallholder farmers. They are essential



in making their countries wealthier, although the smallholder farmers may not be self-
sufficient, they provide additional food, recreation, and play a role in community
development (Pingali, 2022). In the current study, smallholder farmers were considered
as farmers who buy or produce eggs to sell for business purpose. The study only took

into consideration those smallholder farmers who were selling eggs in 2023.
Poultry

Dahiya and Dahiya (2020), stated that poultry farming referred to the act of raising poultry,
primarily chickens to produce meat, eggs and feathers. This agricultural practice is vital
in global food production, providing an important source of protein-rich meat and eggs
consumed by people around the world (Moula, Detimmerman, Huynen, and Anonie-
Moussiaux, 2021). In poultry farming, chickens are mostly raised because they grow
quickly, adapt to a variety of environmental conditions, and have relatively low production
costs. Broiler chickens are raised specifically for meat while layers are raised specifically
for egg production (Dahiya and Dahiya, 2020). Poultry farming operation range from small
backyard to large commercial facilities with advanced technology and management
techniques to optimize production efficiency and animal welfare (Webster and Boerman,
2022). Poultry farms are managed according to different production systems, such as
intensive indoor farming, free-range farming where chickens have access to outdoor
areas and organic systems that adhere to certain standards in terms of animal care
(Garcia and Batal, 2021).

Each production system has its own advantages and challenges in terms of animal
welfare, environmental impact and costs, which influence consumer preferences and
legal requirements (Webster and Boerman,2022). There are modern poultry farming
practices, which include strict biosecurity measures to prevent the spread of diseases
such as Al and other types of disease that can devastate poultry populations and pose
public health problems (Gracia and Batal, 2021). The current study is focused on layer
production in the poultry industry, which is a poultry production that focusses on egg
production.
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Selling

Selling in agriculture is the process of exchanging agricultural products, such as crops,
livestock, and value-added products, for money and other forms of compensation (Smith,
2022). This process is an important aspect of agricultural industry and encompasses the
entire agricultural value chain, from production to marketing and distribution while in the
agricultural context selling includes a variety of activities, including marketing, pricing, and
distribution of agricultural products to consumers, wholesalers and retailers (Smith, 2022).
Effective strategies for selling are essential for farmers and farms to increase sales, profit,
and stay in business. Selling plays an important role in connecting producers with markets
and ensuring that products reach consumers in a timely manner. In the current study,
selling was considered as an exchange of money for eggs from farmers to consumers,
retailers or markets, which were sold through various marketing chain such as online,

directly from the market, and others such as door-to-door.

Eggs

According to Galobart (2020), eggs are reproductive bodies laid by birds, especially
chickens, which are consumed as a source of protein. Eggs play a vital role in agriculture
as they are a versatile food used for a variety of culinary purposes, serve as an important
economic product and are highly valued for their nutritional content (Singh, 2022). Global
egg production and consumption has been effectively increased because of their
nutritional benefits and cost-effectiveness (Knoema, 2023). Eggs are a rich source of
high-quality protein and essential for minerals and vitamins, such as Vitamin A, E, and
others such as selenium (Ye et al., 2021). They also contribute significantly to dietary
energy and provide essential fatty acids that are important for overall health (Singh,
2022). Egg production systems range from small operations to large production systems
(Garcia and Batal, 2021). The study considered eggs that were produced by chicken

species and did not limit the type of chicken.
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Avian influenza

Avian influenza (Al) commonly known as bird flu, is a contagious viral infection that mainly
affects birds, especially poultry species such as chickens, ducks, and turkeys (Abornik
and Capua, 2024). The pathogen belongs to the genus of influenza A viruses, especially
the H5, H7, and H9 strains, and can cause illnesses (Capua and Alexander, 2020).
According to Bouvier and Pares (2022), Al can be transmitted by direct contact with
infected chickens, their respiratory secretions, faeces, and contaminated environments.
In some cases, migratory chickens can transmit these viruses over long distances,
contributing to the global spread of the disease (Abornik and Capua, 2024). Infection in
humans usually occurs through direct contact with infected chickens or their secretions,
although certain strains are known to cause infections of variable severity in humans
(Bouvier and Palese, 2022).

Clinical symptoms of Al in chickens range from mild respiratory symptoms to severe
systemic disease with high mortality (Lee and Swayne, 2023). In poultry farms, outbreaks
of highly pathogenic Al can lead to significant economic losses due to high mortality in
infected flocks and trade restrictions imposed to prevent spread of the disease (Lee and
Swayne, 2023). In recent years, Al has attracted global attention and is a growing public
health concern due to irregular outbreaks in poultry farms and occasional human
infections (Ebel, 2020). Surveillance and observation programs are essential for early
detection of Al viruses. These allow for rapid response and containment measures to
prevent further spread among birds and possible infections in humans (Abolnik et al.,
2023).

12



2.3 Review of National and International literature
2.3.1 History on Avian influenza outbreak

Al is caused by influenza A virus that infect chickens, humans, and other animals (Capua
and Alexander, 2020). In the past, Al outbreaks have occurred unpredictably around the
world with highly pathogenic strains causing severe economic and public health crises
(Lee and Song, 2020). The viruses are classified based on the surface proteins
hemagglutinin (H) and neuraminidase (N) and can cause severe diseases in poultry and
humans (WHO, 2020). The H5NI strain first emerged in 1997 and spread rapidly
throughout Asia, Europe, and Africa, resulting in significant increases in poultry mortality
and, in some cases, affected humans (Shortridge and Staurd-Harris, 2010). This outbreak
raised a global concern that Al viruses could cause pandemics if transmitted efficiently
from human to human (Smith, Doe, and Johnson, 2021). Since then, outbreaks of various
Al strains have continued to pose a threat to animal and human health, with one of the
most notable strains (WHO, 2021).

The H7N9, emerged in China in 2013 and caused severe respiratory disease in humans
and high mortality (Li, Wang, and Chen, 2020). The outbreaks indicated the vulnerability
of poultry production systems, especially among smallholder farmers as they operate on
limited resources, which makes it hard for them to effectively control diseases (FAO,
2021). Previous studies such as Webster, Krauss, and Mello (2022) focussed on

understanding the genetic diversity, transmission dynamics and pathogenic Al viruses.
2.3.2 Avian influenza outbreak in 2023

In 2023, an Al outbreak occurred and significantly affected the poultry industry, public
health, and economies around the world (FAO, 2024). The highly pathogenic Al strain
(HPA) H5N1 was particularly virulent, causing large-scale poultry culling and severe
disruptions to poultry related industry (WHO, 2024). The spread of Al in 2023 was rapid
and widespread, affecting numerous countries across the different continents (WHO,

2024). The virus was first discovered in Southeast Asia and quickly spread to Europe,
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Africa, and the Americas. The OIE (2024) reported that more than 100 million chickens
were culled worldwide to minimize the spread of Al. The mass culling was not only aimed
at controlling the disease, but also had a significant economic impact on poultry farmers
and associated industries. The outbreak has caused huge losses to the poultry industry.
Large poultry producing countries such as China, the United States and France faced
severe disruptions because of Al (WHO, 2024). Many countries imposed travel
restrictions banned import of poultry from infected areas. FAO and OIE worked with
national veterinary services to improve diagnostic capacity and ensure timely reporting of
Al cases, and these measures were needed to contain the virus and mitigate its effects
(FAO, 2024; OIE, 2024).

The FAO (2024) estimated that the outbreak led to more than $10 billion losses in 2023
globally. These include costs of culling, biosecurity measures, and compensation to
farmers. The smallholder farmers suffered the most economically, as they operate on
limited resources to absorb shocks (WHO, 2024). The outbreak has also brought back
focus on sustainable agricultural practices. Thus, promoting biosecurity, improving farm
hygiene and reducing reliance on intensive agriculture have been identified as key
strategies to minimize future outbreaks (USAID, 2023). FAO has developed policies to
support smallholder farmers in adopting practices, thereby increasing their resilience to

disease outbreaks and other external shocks (FAO, 2024).

In 2023, South Africa experienced a severe Al outbreak, specifically the highly pathogenic
Al (HPAI) strain. The outbreak had significant impacts on the poultry industry, public
health, and the economy (WHO, 2024). The poultry industry is a key part of South Africa’s
agricultural sector, and it suffered significant economic losses due to the outbreak.
DALRRD (2023) reported that millions of chickens have been culled to prevent the spread
of the virus. The culling led to a decline in poultry production and increased prices for
poultry products such as eggs, negatively impacting food security (FAO,2024). Despite
Limpopo Province only experiencing few outbreaks, previous studies outlined that most
farmers were affected, although they did not directly experience the outbreak as they had

to put in measures to protect their farms and handle changes in egg supplies (DALRRD,
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2023). Many smallholder farmers depend on their suppliers for eggs, which in some
instances raised the prices of eggs due to increased production costs. Many of them rely
heavily on poultry for their livelihoods and were struggling to recover from their losses
(Abornik and Capua, 2024). Economic burden was further aggravated by costs
associated with biosecurity measures and supply chains disruptions. The outbreak
highlighted the vulnerability of smallholder poultry farmers to zoonotic diseases and risk
mitigation support (USAID, 2023). According to WHO (2024), the 2023 Al outbreak had

strong implications for public health, global economy, and food security.
2.3.3 The effects of Avian influenza on poultry eggs

The Al has effects on the egg production, and these effects include reduction in egg
production due to culling of infected flocks. In other cases, the entire poultry farms may
be depopulated to control the spread of the virus resulting in immediate decreases in egg
availability (FAO, 2020). When the highly pathogenic Al strains infect layer hens, farmers
often lose entire production cycle, which may take several months to recover (FAO, 2020).
The Al leads to disruption in countries that export eggs, and this includes enforced
restrictions on regions affected by Al to protect their poultry industry. This can lead to

significant losses for exporters and alter the global supply chain for eggs (OIE, 2021).

Al can raise concerns regarding the safety of egg consumption. While proper cooking
destroys the virus, outbreaks can lead to increased regulations and inspections of egg
production and processing facilities (Khan, Pasha, and Kamal, 2020). According to FAO
(2020), consumers may seek assurances regarding the safety of eggs they purchase,
leading to changes in labeling and marketing strategies by producers, which might
increase production and marketing costs. Concerns associated with Al can also lead to
changes in farming practices. For instance, farmers might diversify their production by
reducing number of layer hens, which will reduce number of eggs produced or
experimenting with alternative livestock options that are less susceptible to Al (Khan et
al., 2020). Therefore, it is important to minimize the spread of Al within farms to prevent
reductions in egg production.
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2.3.4 The effects of avian influenza on smallholder poultry farmers

According to WHO (2021), smallholder farmers who produce, sell for household
consumption or practice subsistence farming are mostly affected by Al outbreaks. These
farmers typically lack biosecurity measures and proper veterinary care. The Al outbreak
posed significant impacts on smallholder poultry farmers, and these included economic,
psychological and social effects (Kung and Wong, 2019). Al outbreaks led to negative
effects on the economy of smallholder poultry farmers. Economics losses are stimulated
from various factors including high mortality rates of infected chickens, market disruptions
as trade restrictions are lifted, reduced productivity and change in consumer behaviour
on poultry products (Shittu, 2022). This change may be caused by consumer’s view on
consuming eggs that are affected by Al, which may slow down egg consumption. The Al
can affect the economy directly through culling of infected chickens to prevent further
spread of the virus, costs of measures taken to control the outbreak, and loss of income
due to reduced sales and market prices (Williams, 2023). The indirect economic impacts
include higher production costs as farmers implement biosecurity measures to control
effects of the Al, which comes at a high cost (Molini et al., 2023). This also includes

alternative feed sources during the recovery period.

Ebel (2020) reported that beyond economic effects, social effects of Al outbreaks on
smallholder poultry farmers also affected the well-being of local communities. Poultry
farming is often an essential part of rural livelihoods, providing income, nutrition, and
social status within local communities. The sudden loss of chickens due to Al can make
these benefits inactive, leading to food insecurity, reduced household income and
strained social relationships as families suffer economic stress (Spackman, 2020).
Furthermore, review from other studies highlighted effects of Al on smallholder poultry
farmers, which leads to psychological losses (Molini et al., 2023). The outbreak led to a
great stress on smallholder poultry farmers to take actions on the uncertainty and losses
associated with the disease (Jones, 2021). The psychological stress associated with the
loss of livestock and livelihoods further deteriorates their physical health (Jones, 2021).

Furthermore, the economic burden of such outbreaks can cause malnutrition and other
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health complications for farmers and their families (Green, 2024). With reduced income
and increased costs, farmers may fail to obtain adequate medical care and nutrition
(Jones, 2021). Millier (2023) stated that the fear and anxiety surrounding the possibility
of future outbreaks contributes to chronic stress, which weaken the immune system and

lead to people being susceptible to diseases.
2.3.5 Importance of egg selling business

Egg selling businesses are essential in agricultural economies and global food systems
since they do not only secure food, also provide livelihoods, especially in rural areas
(Bashar, Jiang, and Chen, 2021). The egg production is vital in agriculture, and it
contributes billions of moneys to local and national economies. Eggs are a cost-effective
protein source that fits various diets, supporting economic stability by generating
employment in farming, processing, distribution, and retail businesses (FAO, 2020).
According to Bashar et al. (2021), egg selling businesses ensure a steady supply of
nutritious food, enhancing food security and nutritional outcomes, as eggs are very
essential source of protein. Many egg selling businesses are owned by smallholder
farmers, who are farmers that operates on limited resources and these businesses help
in empowering them and their families by enhancing rural livelihoods and reducing
poverty (Bashar et al., 2021). These producers often sell directly to local markets,
supporting community resilience and keeping profits local. Thus, egg selling businesses
is playing a role in influencing the local market dynamics through pricing and availability.
Local producers offering fresh eggs at competitive prices stabilize the market, provide
consumers with more choices, and encourage quality improvements to meet customer
demands (Khan et al., 2020).

The egg industry provides job opportunities from farm workers to marketing and sales
roles, promoting entrepreneurship within communities through related businesses such
as feed production or egg distribution networks (FAO, 2020). Egg selling businesses can
adopt sustainable farming practices like free-range or organic egg production, meeting
consumer demand while positively contributing to sustaining environmental health (WHO,

17



2020). These businesses are crucial to the broader food supply chain, as they supply raw
materials for various food products and supporting interconnected sectors within the food
system, demonstrating their role in food production and consumption mechanics (Liao,
Chen, and Wu, 2019). Eggs play a role in many cultural aspects, which strengthen social
bonds within communities (Liao et al., 2019). Additionally, the egg industry plays a very
huge role in technology as it uses it to optimize operations while improving safety
standards (Khan et al., 2020). Hence, it is important to minimize diseases that affect egg
industry as it is very essential in growing the economy especially in countries that are still
developing. The current study focused on businesses of smallholder farmers who were

selling eggs in 2023.
2.3.6 Challenges in selling eggs during avian influenza outbreaks in 2023

Al outbreak has posed significant challenges to smallholder poultry farmers selling eggs
around the world. A major concern is directed to flock health, with many farmers having
to cull infected chickens to prevent the spread of the virus (WHO, 2024). This reduction
in flock size has led to a sharp decline in egg production, resulting in limited supply of
eggs to market (CDC, 2023). Green (2024) stated that fear of the contagious disease had
led to a decline in consumers’ preferences of the egg and therefore, negatively affecting
demand of eggs in many areas. According to WHO (2024), the outbreak of Al has also
led economic challenges, which includes implementation of biosecurity measures such
as disinfection and protective equipment attract significant costs. In addition, farmers are
facing losses by culling infected chickens without adequate compensation, further
increasing their financial difficulties. This is because government assistance is not
sufficient to cover all costs incurred during the Al outbreak (CDC, 2023). Other challenges
include movement restrictions imposed on containing the spread of the infection. These
restrictions limit farmers’ access to important services such as transportation to the
market, leading to spoilage and increasing the economic losses (Williams, 2023).
Furthermore, when the supply chain is disrupted, it does not only affect farmers, but also

cause egg shortages in local markets, driving up prices and impacting consumers’ ability
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to afford food (WSU News, 2024). Farmers are often isolated and lack access to mental

health resources, further aggravating their challenges (Williams, 2023).

Al epidemic has changed market dynamics, with increased competition from larger
producers who can easily absorb costs associated with Al. Smallholder farmers struggle
to remain competitive as they lack economies of scale and financial headroom that larger
producers have (Krammer and Schultza, 2023). This market shift threatens the survival
of small businesses and may lead to loss of livelihoods and local food production capacity
(Williams, 2023). Consumer behaviour has also been affected by the outbreak, with many
choosing egg substitutes such as flaxseed This shift in consumer preferences has further
reduced the market share of smallholder poultry farmers (CDC, 2024). Effective
communication and marketing strategies are needed to restore consumer confidence and
demand for eggs. The Al outbreaks has led to significant impact on smallholder poultry
farmers, affecting production, financial stability, mental health, and market trends

(Makgopa and Muchapondwa, 2019).
2.3.7 How smallholder farmers respond to Al outbreak

According to Ebel (2020), Al posed a significant threat to both commercial and
smallholder poultry farmers worldwide. Smallholder farmers, who often depend heavily
on poultry for their livelihoods, exhibit a range of responses to outbreaks of Al. Their
respond to the outbreak dependent on the access to resources, knowledge, information
and support. Most smallholder farmers reacted on the Al outbreak through introduction of
biosecurity measures on their farms (Jones and Green, 2023). These biosecurity
measures included restrictions of access to their flocks, improving sanitation, and
managing wild bird interactions (Bashar et al., 2021). These methods were aimed to
minimize the risk of infection and are critical for protecting both the poultry population and
farmers’ livelihoods. Majority of smallholder farmers adopted basic measures due to
limited resources and knowledge (Jones and Green, 2023). Access to resources such as
reliable information play a crucial role in smallholder farmers’ response to Al outbreaks.

This is because farmers who are well-informed are more likely to implement
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recommended practices to mitigate risks, unlike those with little or no access to
information, who lack the knowledge about the kind of measures to implement (Jones
and Green, 2023).

There are other aspects such as economic factors that play a major role in of farmers to
response to Al outbreaks. These include costs associated with implementing biosecurity
measures and potential losses due to diseases outbreaks that can create a burden (OIE,
2024). Therefore, majority of smallholder farmers may resort to keeping fewer chickens
or diversifying their sources of income to mitigate potential losses in the case of an Al
outbreak. In some instances, the response involve culling of infected chickens. Although
this process of culling is necessary to prevent the spread, it can also lead to emotional
and financial stress on smallholder farmers (Khan et al., 2020). Engaging in knowledge-
sharing initiatives among smallholder farmers, strengthen effective ways to manage the
outbreak (Liao, Chen, and Wu 2019). Such engagement actions ensure support among
farmers during difficult times because “two heads are better than one”, and therefore,
reducing individual risk and enhancing a collective learning environment. Government
can stimulate the positive response of smallholder farmers to outbreaks, through
provision of funding to support biosecurity program, education initiatives and empowering

tools necessary to respond to outbreaks (FAO, 2020).

Cultural beliefs also have an influence on how farmers respond to Al. As majority of
smallholder farmers practice traditional farming, it might conflict with suggested
biosecurity measures (Basher et al., 2021). For example, beliefs about the cultural
importance of a specific chicken may make these farmers refuse to cull infected chickens,
thereby exacerbate the spread of the virus. Therefore, understanding these cultural
practices is essential, when implementing measures aimed at improving biosecurity
among smallholder farmers. Therefore, smallholder farmers implement diverse
responses to Al outbreaks influenced by multiple factors including economic resources,
access to information, cultural beliefs and engagements among farmers. Hence,

supporting these farmers is essential to navigate their positive response to outbreaks.
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2.3.8 Role of smallholder farmers in communities on reducing poverty

Smallholder farmers are essential to social, economic, and environmental improvements
of their communities. They provide food, which enhance the food security by reducing
imports, and assuring food availability, even during crises (Moyo, 2021). According to
Hazel (2020), these farmers contribute to employment opportunities and poverty
alleviation in rural areas. Most smallholder farmers are engaged in traditional farming,
which inhibits the use of chemical and help preserve the local biodiversity while ensuring
economic stability (Bashar et al., 2021). They also adopt sustainable farming to enhance
soil fertility and manage water resources and promote environmental sustainability
(Pingali, 2022). Smallholder farmers use agricultural innovation to experiment new crop
varieties, sustainable techniques, and market strategies to improve productivity and
profitability, which inspires development in their community (Pingali, 2022). Smallholder
farmers also have a role in sharing valuable knowledge on sustainable farming
techniques, pest management, and crop rotation, contributing to building local capacities
and enhancing food production sustainably (Moyo, 2021). Moreover, smallholder farmers
are vital in improving the economies of their local communities in different ways such as
income opportunities and driving economic growth and development within local

communities.
2.3.9 Smallholder poultry farmers in Sekhukhune District Municipality

Poultry farming plays a key role in the agricultural economy of Sekhukhune District
Municipality. Smallholder poultry production is common especially in rural areas, where
households often raise chickens and other poultry for meat and egg production
(Sekhukhune District Municipality, 2022). This form of agriculture contributes to
household income and food security, providing local families with reliable source of food
and income (Makgopa and Muchapondwa, 2019). Within the economics of the district,
high unemployment rates are prevalent, which stimulates participation of many
households in farming as a means of improving household food security and generate
income (Sekhukhune District Municipality, 2022). Poultry farming is a primary livelihood
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for numerous families in the district. Smallholder poultry farmers not only raise chicken
for eggs, but also for meat, thereby diversifying their sources of income and reducing their
reliance on external markets (Smith and Smith, 2023). Smallholder farmers in
Sekhukhune District Municipality are mostly characterized by limited access to resources,
which increase their vulnerability to disease outbreaks such as Al (Makgopa and
Muchpondwa, 2019).

2.3.10 Role of poultry farming on local economy and livelihoods

The role of poultry farming does not only cover the economic benefits, but also include
social and cultural benefits within the community. Chickens are typically raised using
traditional methods of free-range to sustainably use local resources while obeying cultural
practices related to poultry farming (Mettet and Tempio, 2020). The sector has
experienced significant growth due to its relatively low capital requirements and fast return
on investment (Moula et al., 2021). In many developing regions, poultry farming serves
as an important livelihood strategy, enabling smallholder farmers to diversify income
sources and alleviate poverty (Mettet and Tempio, 2020). The economic impact of poultry
farming goes beyond farmers’ direct income. It stimulates local economics by building
value chains that include feed suppliers, veterinary services, and markets for poultry
products. The industry plays a major role in countries such as Philippines, whereby it
supports various related industries and contributes to overall agricultural production
(Knoema, 2023).

In recent years, measures were developed to increase the productivity and sustainability
of smallholder poultry farmers. These measures were aimed to strengthen the resilience
of smallholder poultry farmers against various challenges such as disease outbreaks
(FAO, 2021). Smallholder poultry farming faces lots of challenges despite its role to local
livelihoods and food security. These cover limited access to veterinary services,
inadequate infrastructure for market access, and vulnerability to diseases such as Al
outbreaks (DAFF, 2019).
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2.3.11 Role of government and other institutions in managing outbreaks

The government and non-governmental organizations (NGOs) play a vital role in
supporting poultry farmers affected by Al outbreaks. Government agencies typically lead
surveillance, early detection, and response coordination efforts (WHO, 2021). They
enforce regulations aimed at preventing the spread of Al through biosecurity measures,
travel restrictions, and vaccination programs. Government also works with other
international organizations such as WHO and FAO. According to WHO (2021), in other
countries, government support programs are tools for financial assistance and
compensation to affected farmers during Al outbreaks. These programs are aimed at
aiding farmers for losses incurred from culling infected chickens, implementation of
biosecurity measures, and compensate for market disruption caused by restrictions (FAO,
2021).

The effectiveness of these regulations depends on several factors, such as alignment
with local agricultural practices. Well-developed policies are effective in minimizing
diseases transmission risks through enhancing biosecurity measures (Dolberg,
Thomsen, and Wendt, 2019). However, challenges may arise in enforcement of these
regulations particularly in regions with limited resources and infrastructure. Therefore,
continuous evaluation and adaption of policies based on previous outbreaks are vital to
strengthen these measures to effectively minimize the impact of diseases outbreaks
(WHO, 2021).

2.3.12 Role of community and stakeholders in managing Avian influenza outbreaks

The respond of community and stakeholders are vital to complement efforts implemented
by the government to mitigate effects of Al outbreaks on smallholder poultry farmers.
Organizations by community and cooperative had often played a vital role in providing
support and disseminating information among farmers (Dolberg et al., 2019). The
stakeholders act a as middlemen between local communities and government authorities,
stimulating communication and ensuring farmers have access to relevant information on
diseases prevention and control measures (Makgopa and Muchapondwa, 2019). The
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dissemination of information process allows stakeholders to share knowledge,
experiences and practices to aid smallholder poultry farmers in planning for emergency

purposes.

These collaborations among stakeholders, including smallholder poultry farmers,
government agencies and NGOs, is essential to effectively manage Al outbreaks (FAO,
2020). Smallholder farmers and local organizations can innovate by development of cost-
effective biosecurity measures such as improvised quarantine stations and alternative
feeding methods to reduce the risk of disease transmission (Goswami, 2024). The
response of community and stakeholders are key in strengthening the resilience and
sustainability of smallholder poultry production systems affected by Al outbreaks (DAFF,
2019).

2.3.13 Challenges of avian influenza outbreaks on poultry products including eggs

Previous studies outlined challenges of Al outbreak on poultry products including eggs,
and meat, processed foods, and by-products (USAID, 2023). Key challenges faced during
the outbreak include production losses, market disruption, biosecurity measures, and
other challenges such as restrictions on poultry products (Smith and Smith, 2023). The
Al outbreak led to culling of infected chickens to control the virus spread, resulting in
production losses for poultry products such as chicken meat, turkey, and ducks, creating
major challenges for both producers and consumers (OIE, 2023). The decrease in poultry
suppliers caused price fluctuations in the market. These decreases affected availability of
eggs, other types of poultry meats, and increased prices for consumers, while producers
struggled to maintain revenue stability as consumers pick substitute products, affecting
poultry sales (Tannady and Purnamaningsih, 2023). Consumers’ shift to substitute
products decreases the demand for eggs and affect the market. As these outbreaks occur,
biosecurity measures are required to minimize the spread and these measures imposed
increased cost of productions on producers, especially smallholder farmers operating on
limited resources (FAO, 2024). Smith and Smith (2023) outlined that the outbreak caused
disruptions in the poultry supply chains. Transportation restrictions and additional
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biosecurity controls delayed the movement of poultry products from farms to markets,

posing challenges in sourcing feed and veterinary suppliers for farmers.

According to Tannady and Purnamaningsih (2023), smallholder farmers heavily rely on
poultry sales and egg production, suffered severe economic losses, including financial
losses due to increased costs and high mortality rates. Furthermore, WHO (2024),
highlighted that the outbreak force smallholder farmers to comply to rules such as
biosecurity measures, which is hard as most of them operate on limited resources and
lack access to important information. Al outbreak led poultry farmers reconsidering
operational practices, with majority of smallholder farmers shifting to diversification of
other products and improved biosecurity measures (Williams, 2023). Although, these
changes are required, they come with increased costs of production, whilst many
smallholders lack access to financial resources. Hence, understanding these outbreaks
is essential to develop measures to prevent such challenges in the poultry industry in

future.
2.4 Synthesis of Reviewed Literature

The examined literature revealed a strong agreement that outbreaks of Al significantly
disturb poultry production systems through various means such as production declines,
market limitations, shifts in consumer behavior, and increased expenditures necessary
for biosecurity measures (FAO, 2024; WHO, 2024; Molini et al., 2023). Studies conducted
in both advanced and emerging economies repeatedly report large-scale culling,
reductions in egg availability, and financial instability for producers (Williams, 2023; Khan
et al., 2020). However, significant differences appear regarding the extent of effects and
recovery paths. Large-scale poultry businesses typically manage to rebound more swiftly
due to insurance policies, financial reserves, and compensation programs offered by the
government (USAID, 2023), in contrast to smallholder farmers who frequently endure
extended disruptions to their livelihoods because of limited savings, inadequate access
to credit, and fragile support structures (Ebel, 2020; Shittu, 2022). Certain studies
underscore adaptation methods like diversifying enterprises, marketing cooperatively,
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and sharing local knowledge informally (Liao et al., 2019; Bashar et al., 2021), while other
research indicates a long-term departure from poultry farming for least resourceful
households (Jones, 2021). Literature presents mixed perspectives on gender dynamics.
Adebayo and Adeola (2017) and Kumar (2019) identify statistically significant differences
in resource accessibility and decision-making power between male and female farmers,
indicating possible variations in crisis management strategies. On the other hand, some
research shows negligible gender differences when institutional support and training are
uniformly offered (Shen et al., 2021). This inconsistency highlights necessity for empirical
investigations at local level rather than adhering to broad assumptions. Furthermore,
while several authors document psychological distress and societal disruption that follows
outbreaks (Molini et al., 2023; Green, 2024), only a handful of studies quantitatively
incorporate these effects into econometric analyses of farmer vulnerability, resulting in an
incomplete understanding of the complex nature of outbreak repercussions. Overall, the
literature agrees that Al worsens existing inequalities within poultry systems,
disproportionately impacting smallholder farmers, yet it diverges on the extent of losses,
pace of recovery, and implementations of coping strategies indicating that local

circumstances are crucial.
2.5 Implications for Sekhukhune District Municipality

Maijority of the referenced literature above is based on international or national data, its
conclusions are highly related to SDM, which is defined by high levels of unemployment,
insufficient resources, and poor market access (SDM IDP, 2022; Stas SA, 2020). These
socio-economic factors reflect those outlined in studies focussed on vulnerable poultry
production (Ebel, 2020; Moyo, 2021). Global findings connect Al outbreaks with rising egg
demand, high costs, and limited market access (FA0,2024, WHO, 2024). These
challenges are expected to rise in SDM, where farmers typically sell their eggs through
informal means (door-to-door, hawking, and local shops). Thus, movement restrictions
and consumer anxiety may lead to severe outcomes compared to areas with established
supply chains. Moreover, the dependence on suppliers from outside Limpopo, as

highlighted by Provincial Department of Agriculture (2023). This aligns with broader
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insights from Molini et al. (2023), who outlined that disruptions in supply chain extend
beyond infected areas. Use of traditional remedies (Sekgopa) as indicated by farmers
during data collection, it aligns with research suggesting that localized beliefs can obstruct
adherence to recommended biosecurity measures (Basher et al., 2021). While global
policy recommendations advocate for monitoring and culling, their practicality in SDM
depends on affordability and availability. These elements emphasize the importance of
assessing effects pf Al on a district basis, as national statistics may overlook varied

experiences faced by smallholder rural systems such as those found in SDM.
2.6 Studies that used Binary Logistic Regression model and Chi-square
2.6.1 Binary Logistic Regression model analyses

Previous researchers used Binary Logistic Regression (BLR) model to analyse results of
their studies. Kabwe, Mwangwa, and Mulenga (2017) used the BLR model to address the
second of objective of their study, which was to analyse factors influencing adoption of
conservation agriculture (CA) and the study was conducted in Zambia. The study included
collection of data from 300 smallholder farmers whereby, socioeconomics factors such as
education, extension and credit access had significant influence on adoption of CA.
Farmers with higher education level were more likely to adopt to CA. Study of Mwangi,
Kariuki, and Gathiaka (2018) also used the BLR model to analyse the adoption of organic
farming (OF), where the data was collected from 400 smallholder farmers. The main
objective of the study was to investigate factors influencing the adoption of organic
farming among smallholder farmers in Kenya. Results indicated that farm size and
education significantly influenced the adoption of (OF). BLM was used to analyse factors
influencing farmers market participation in China, where the data was collected from 400
smallholder farmers. Several factors such as education, farm size, and access to credit
were significant to the market participation, whereby farmers with higher education level
were more likely to participate (Owusu, Mensah-Bonsu, and Adjei, 2020). The current
study used the model to analysis factors influencing number of challenges faced by

smallholder farmers.
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2.6.2 Studies that used Chi-square analysis

Previous studies used Chi-square analysis to analyse their results. Adebayo and Adeola
(2017) employed Chi-square to investigate the relationship between gender and
agricultural productivity. The findings from the study revealed variations in output between
both genders, which highlighted the need to address gender-based constraints in
agriculture. Study conducted by Kumar (2019) implemented Chi-square analysis to
assess women’s involvement in farming. Results indicated that woman had a significant
impact on agriculture concerning tasks such as planting, weeding, and harvesting. Chi-
square was utilized to explore the gender-based differences in agriculture decision-
making. Results showed that men and women had different decision-making role. The
current study employed chi-square to assess difference in strategies employed by both

genders to address challenges related to 2023 Al outbreak.

2.7 Theoretical framework
2.7.1 Sustainable Livelihoods Framework (SLF)

This study is based on SLF, which serve as an analytical framework that aids in
comprehending how individuals establish and sustain their livelihoods, particularly in rural
areas (Serrat, 2017). It was established by Department for International Development
(DFID). This SLF has been utilized in studies related to agricultural and rural
development, particularly those focusing on smallholder poultry farmers and their ability
to withstand hardships (Moyo, 2021; Pingali, 2022). The SLF is well-suited for this study
as it explains the interaction between Al outbreaks in 2023, which act as shocks to
livelihoods, and asset holdings, and coping mechanisms. Smallholder poultry farmers
face limitations in their resources, leading to them being vulnerable to disease outbreaks
that can disrupt their production, financial gains, and market accessibility (Mtileni et al.,
2020; Smith and Smith, 2023). This vulnerability encompasses disruptions, trends, and
pressures that affect households. Al outbreaks in 2023 were a significant shock affecting
livelihoods of smallholder farmers. These outbreaks lead to increased mortality, enforced
culling , restricted movements, and disruptions in markets, which affect farmers’ capacity
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to sell eggs (Dolberg et al., 2029, FAO, 2024). Outbreak of diseases heighten economic
risks of losing income, incurring high biosecurity costs, and facing reductions in demand
(Bahl, 2020., Smith and Smith, 2023). Farmers in SDM are particularly at risk due to their
limited access to resources, dependence on traditional farming methods (Makgopa and
Muchapondwa, 2029; SDM, 2022).

2.8 Conceptual framework

Conceptual framework is a diagram that outlines how different ideas connect with and
influence each other. In this study, it explains interactions between independent and
dependent variables. Conceptual framework below (pg. 30) illustrates how different
factors influence number of challenges faced by smallholder poultry farmers and coping

mechanisms developed by these farmers in response to these challenges faced.
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30



2.8.1 Conceptual framework interpretation

This study utilizes a conceptual framework based on SLF (see pg. 28) to articulate
number of challenges faced by smallholder farmers selling eggs during Al outbreak in
Sekhukhune District Municipality. It frames Al outbreak as an external shock that disrupts
poultry both poultry production and egg sales. This framework highlights livelihood assets
as independent variables, including human, social, financial, physical, and institutional
capital. These assets affect farmers’ ability to navigate Al outbreak (shock). Variations in
asset holdings account for similarity in challenges faced by farmers subjected to different
levels of challenges. Coping strategies that farmers use to sustain their livelihoods are
viewed as mediating elements that connect livelihood assets to the result of their
livelihoods outcome. In reaction to Al outbreak, farmers implement strategies such as
vaccination, monitoring, and gaining financial support. Success of employing these

strategies influences their livelihoods outcome (number of challenges).
2.8 Research gap

Research gap that was addressed in the study is that there is a limited focus on localized
responses to Al. While significant information exists on global Al impacts, there is a lack
of knowledge addressing unique responses and coping mechanisms of smallholder
poultry farmers especially in rural areas such as Sekhukhune District Municipality.
Previous studies highlighted that the economic, social, and psychological effects of Al
outbreak, but there is a gap on the biosecurity measures implemented by smallholder
farmers (Kung and Wong, 2019). Literature mentioned biosecurity practices but lacks
knowledge on evaluations of practicality and effectiveness of these measures among
resources-constrained by smallholder farmers (WHO, 2024). Change in consumer
behaviour, towards poultry products, including eggs, during Al outbreaks are not
thoroughly examined, particularly in rural areas in South Africa. Although previous studies
outlined the government and other organization’s roles on Al outbreaks, there is a lack of
information on how these measures address challenges faced by smallholder farmers,
especially in terms of implementation and accessibility (Dolberg et al., 2019). The
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research focused on the immediate responses to outbreaks but provided limited focus on
strategies for enhancing the long-term resilience of smallholder to future Al outbreaks.
The current study analysed challenges faced by smallholder poultry farmers selling eggs
by collecting primary cross-sectional data from participants, whereby it was analysed to
identify the specific challenges and provide more knowledge on the global effects of Al
outbreaks and smallholder farmers’ response to outbreaks. The current study also
outlined biosecurity measures implemented by smallholder farmers to minimize effects of

Al and how government play its role to assist the smallholder farmers.
Summary of the reviewed literature

Previous studies defined avian influenza (Al) as a highly contagious disease, which
mainly affects the poultry industry, including other concepts such as selling, eggs and
smallholder farmers that are used in the study. Various studies also outlined the effects
of Al on smallholder poultry farmers, which included the economic, social, and
psychological effects. Reviews from previous studies indicated challenges faced by
smallholder poultry farmers selling eggs during avian outbreak in 2023 and previous
years. These studies highlighted ways in which smallholder farmers respond to Al
outbreak and roles played by smallholder farmers in communities. The response of
smallholder farmers mostly depends on their access to resources such as biosecurity
measures and implementing traditional methods. Several authors outlined the history on
the outbreak of Al and its effect on the layer production. Additionally, previous studies
indicated the role played by government and non-governmental organizations such as
NGOs on managing Al outbreaks through provision of biosecurity measures. Reviewed
studies further outlined the impact of Al outbreak in 2023 in different countries including
South Africa. Studies also outlined challenges of Al outbreak on other poultry products
such as meat, turkey, and others. SLF is outlined based on theoretical farmwork and
conceptual framework is also added explain relationship between independent variables

and dependent.
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CHAPTER 3: STUDY METHODOLOGY AND ANALYTICAL PROCEDURES
3.1 Introduction

This chapter consists of research methodology, which provides an overview of the study
area. The chapter also highlights the process of data collection and sampling procedures.
It also outlined techniques for data analysis namely; Chi-square, Binary Logistic
Regression Model, and Descriptive Statistics that were used to address objectives of the

study.
3.2 Study area

The figure below 3.1 shows the map of SDM, which was obtained from Google maps.

This figure indicates the four local municipalities from the district.

FETAKGOMO

® PENGE

TUBATSE
MAKHUDUTHAMAGA

EPHRAIM

MOGALE

°
MARBLE HALL -

ELIAS
© GROBLERSDAL MOTSOALEDI

Figure 3.1 Sekhukhune District Municipality Map : Source Google Maps

The study was conducted at Sekhukhune District Municipality (SDM) under Limpopo
Province. The district is named after the first king of Sekhukhune (king of the Marota
people), and covers a vast area characterized by a rich cultural heritage, natural
resources and other challenges such as scarcity of water and unemployment (SDM,

2022). It has a geographic area of 14, 000 square kilometres and includes both rural and
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urban areas (Statistics SA, 2020). It consists of four local municipalities, namely
Makhuduthamaga, Ephraim Mogale, Fetakgomo and Elias Motswaledi (see figure 3.1)
and SDM is a home to a variety of ethnic groups. Unemployment is high, especially
among young people, and access to basic services such as health and education remains
limited in many rural areas (Limpopo Cooperative Governance Department, Human
Settlements and Traditional Affairs, 2021). Efforts to promote economic development
continue to be focused on agriculture, tourism and small-scale mining (Stats SA, 2020).
Limpopo only recorded five cases of avian influenza, but previous articles revealed that
despite the farmers not directly experiencing the outbreak, they were affected (DALRRD,
2023). This was mainly because most of these farmers dependent on their supplier to
stock eggs and some of these suppliers may be out of the province. In one of the
interviews conducted by the Provincial Department of Agriculture in 2023, smallholder
poultry farmer stated that “Although | did not experience the outbreak, my supplier had to
cull all chicks, which affected my business badly”. The article also stated that most of
these farmers did not have enough knowledge to diagnose presence of Al or any disease.
It was noted that in other cases, these farmers fear reporting outbreaks as it might result
in culling of their birds, hence, most of them believe in traditional methods such as

traditional medicines to overcome these challenges.
3.3 Data set

The study used primary cross-sectional data that was collected from smallholder farmers
selling eggs in the study area. Primary data is the type of data that is collected directly
from the sources, it can be through interviews, surveys, and experiment (Garai-Fodor and
Popovics, 2023). It represents original, unedited, first-hand observation from participants.
The researcher used quantitative approach to carry out the study, which is a process of
collecting and analysing data to identify patterns, trends and correlations (Sokolowski and
Banks, 2014). This research used this approach to develop comprehensive, accurate and
meaningful understanding of the phenomenon. Quantitative approach was used in the
study to produce reliable and consistent results as it minimizes researcher bias (Shannon,

2020). Quantitative approach was employed to examine challenges faced by smallholder
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farmers selling eggs. This approach is ideal when the aim is to investigate connections
among variables and test hypothesis (Creswell, 2014; Sauders, Lewis, and Thornhill,
2019). Main objective of this study was to analyse factors influencing the number of
challenges faced by these farmers, which required collection of data. This approach is
suited for studies that use BLR model. This model predicts likelihood of a binary outcome
based on various independent factors and is commonly used in agricultural research
(Wooldrige, 2016). In this analysis, number of challenges is defined as binary choice,
highlighting accuracy of using quantitative approach. Additionally, adopting this approach
allows for incorporation of Sustainable Livelihoods Framework outlined in chapter 2. It
adds depth to analytical framework, ensuring alignment among theoretical and
conceptual framework (Scoones, 2015). The study used structured questionnaires to
source information from the participants, who were selected using a combination of

purposive and snowball sampling procedures.
3.3.1. Sampling procedure

According to SDM (2022), the population of smallholder farmers selling eggs in the area
is unknown. The study used combination of purposive and snowball sampling procedures
to identify and select smallholder poultry farmers in the study area. Purposive sampling
procedure is a non-probability method, which participants are selected for inclusion in the
sample based on specific characteristics (Guest, Namey, and McKenna, 2019). It is
primarily used to identify specific characteristics, and in this study, it was selected
because target population was specific (smallholder poultry farmers who selling eggs in
2023, SDM). While snowball is also a non-probability sampling procedure used to identify
an initial participant, when the targeted population is difficult to access, and the initial
participant will serve as a reference point to the next potential participant (Hennink, Hutter,
and Bailey, 2019). In this study, data was collected by first identifying the primary
smallholder poultry farmers who met the following criteria, easy to access, selling eggs in
2023. Primary participants were selected based on characteristics that they had at least
five years selling eggs, which allowed them to have knowledge of network about other

farmers. From primary participant, researcher asked each participant to indicate and/or
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recruit other smallholder farmers that they know using snowball procedure. In this way
the study had access to other participants within the network from the assistance of
primary participants. The process was repeated from secondary participants to access
other participants until no new participants emerged from interview. The study used the
purposive and snowball sampling procedures combination as the target population was
well defined, the snowball helped the study reached more participants. The Cochran

sample size formula used to calculate the estimated sampling as follows:

Where n =simple size, Z=z-score corresponding to the confidence level of 95%, p is
population proportion, and E is margin of error 5%. According to Cochran (2022), in
studies 5% margin error is widely accepted as providing a reasonable level of precision
without requiring an excessively large sample. In this study (5%) is used because the
study only focuses on a define group of smallholder farmers (farmers who were selling
eggs in 2023 and located in SDM). This focus limits number of participants hence, 5% is
utilized to provide a reasonable sample size considering the defined group of participants
and limited number.

n = Z2xp(-p)

E2

1.96%2x0.05(1—0.05)
(5%)2

=73

The study collected data from 73 smallholder poultry farmers in Sekhukhune District
Municipality under the category that they were selling eggs in 2023. From the data
collected from participants the following 37%, 14%, 33%, and 16% are percentages of
participants who took part in study from each local municipality Makhuduthamaga,
Fetakgomo Tubatse, Elias Motswaledi, and Epraim Mogale, respectively. Among 73
participants, 31 were reached through online meeting. This strategy was influenced by
results from pretesting phase and the unavailability of some participants. A few individuals
mentioned during the discussion that they could not meet during the daytime, while other

communicated during in-person interviews that they had prior engagements. Research
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took place in Sekhukhune. Occasionally, where farmers were not accessible when the
researcher came to their region or municipality for face-to-face interviews. In this situation,
they were reached online as only their family members or workers were available, who
do not have knowledge about the business. the study also took into consideration that

TREC approval was delayed, it was omitted in October 2024 and approved in April 2025.
3.3.2. PRETESTING DATA INSTRUMENT

As part of data collection process that commenced after ethical approval was granted,
the study conducted a pilot test to assess the effectiveness and clarity of the questionnaire
with 8 participants. The main goal of this process was to identify potential issues and area
for improvement in the questionnaire to ensure that data collection process would run
smoothly without any problems. Pretesting revealed that the length of the questionnaire
was concise, reasonable and does not consume time to complete as all 8 participants
took 45 minutes to 1 hour, which was a positive indication that participants can take part
in the questionnaire without it consuming too much of their time and easy to navigate.
Additionally, 4 (50%) of participants were reluctant to provide their contact numbers, citing
concerns about the ongoing sim swaps scams and potential follow-up communications.
Informed by this feedback, in the final data collection instrument it was optional for
participants to give their contact numbers, and their decision and right to privacy was

respected.

Related to questionnaire content, pilot results indicated that the agricultural extension
services question was not clear 5 (63%) of farmers showed confusion about the meaning
of agricultural extension service, this indicating that guidance and explanation was
required to ensure that smallholder poultry farmers understand the question. The was
also explained accordingly to ensure farmers response accurately to the questions during
the actual survey. When it comes to response patterns, of 8 respondents, about 2 (25%)
did not answer follow-up questions such as those related to whether training was received
and if yes, to indicate the source of training. Consequently, the researcher educated
participants about the importance of answering follow-up questions and the role they play
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in the study during the actual survey. On a positive note, all the participants found it easy
to participate in the questionnaire using the Google form, which indicated that the online
platform is easy and simple to use. The pretesting revealed that 53% of participants were
not available during the day due to work, distance and other duties, Google form made it
easy to collect data from them at time where they were available, which in this instance
was at night. Although, from the pretesting no one had a problem using google form,
assistance was provided to the respondents who had difficulties in accessing the platform
through explanations and indications on how they can access it. From a total of eight
participants in the initial testing stage, 5 were accessed through an online meeting. This
strategy was adopted because participants expressed, they were occupied during the
daytime hours due to their work responsibilities. One individual had moved to another

province following the closure of their business after the outbreak.
3.4 Techniques for data analysis
3.4.1 Descriptive Statistics (objectives 1,2, and 4)

The study used Descriptive statistics to address the first, second, and fourth objectives of
the study developed in chapter 1. The first objective was to profile the socio-economic
characteristics of smallholder poultry farmers selling eggs in SDM while second was to
identify and describe challenges faced by smallholder egg farmers in SDM during avian
influenza outbreak in 2023. Descriptive statistics is a type of data analysis that is used to
summarize and explain the key characteristics of a dataset (Hariyani, Mishra, and
Sharma, 2023). It consists of mean, median, mode, range, variance, and standard
deviation. Thus, Descriptive statistics are widely used in various fields such as economics

and sociology to provide a clear summary of the research (Coolidge, 2020).
3.4.2 Open-ended questions analysis

Open-ended questions allow participants to share their thoughts, feelings, and
experiences without being limited to a certain category (e.g. yes/no). This study utilized

thematic content analysis to analyse open-ended questions. This method is used to
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identify, analyse, and interpret patterns in qualitative data, in text or response (Braun and
Clarke, 2022). Thematic analysis was chosen due to its effectiveness in systematically
recognizing repetitive themes and patterns within qualitative data and its ability to assess
brief written answers gathered during questionnaires. In this study, each response was
thoroughly reviewed multiple times for clear understanding. Key words and phrases that
captured experiences of farmers were identified and coded. Similar codes were compiled
into categories, which were arranged into broader themes. In cases where farmers had

more than one code on the question, the response were accommodated accordingly.
3.4.3 Chi-square analysis (objective 4)

Chi-square test was utilized to measure differences in strategies employed by male and
female smallholder poultry farmers to cope with challenges faced selling eggs during
avian influenza outbreak in 2023 in SDM. Chi-square is a measurement of the variation
between the predicated and actual occurrences of the result from a series of occurrences
(Lowder, Skoet, and Raney, 2020). Study identified most common strategies employed
by smallholder farmers during outbreaks and did not limit any strategy that both genders
employed, which were not mentioned. Strategies identified were based on initial meetings
with local extension officers from Departments of Agriculture in Jane furse and Nebo, and
recent literature review. Mutua et al. (2020) highlighted most common strategies
employed by smallholder farmers during outbreaks such as sanitation and personal
protective equipment (PPE). Financial support is the most common strategies that all
farmers apply for during outbreaks as source of income plays a huge role during

unforeseen circumstances (Rich and Karl, 2020).
3.4.4 Model reliability and validity (diagnostic tests)

This study conducted diagnostic tests to ensure model reliability and validity. Diagnostic

tests were addressed using the following statistics obtained from SPSS statistics: model

summary, which included -2 Log likelihood statistic, Cox and snell and Nagelkerkr R2. The

2 Log likelihood was employed to evaluate enhancement of fitted model relative to null

model (Hair and Black, Babin, and Anderson). This study also used other types of
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diagnostic tests for validity such as overall model fit using Omnibus Tests for model
coefficients (chi-square, p-value<0.05 indicating model fit). Another test was Hosmer-
Lemeshow test, whereby p-value should be greater than 0.05 under overall model fit
(Hosmer and Lemaeshow, 2000). Multicollinearity was also assessed based on tolerance,
which should be less be than 1 and variance inflation factor (VIF<10). Classification table
was employed for model accuracy, sensitivity specificity, and overall percentage.
Whereby classification accuracy of 25% above chance is considered good (Hair et al.,

2000). Contiguous table was also utilized for model reliability and validity.
3.4.5. Binary Logistic Regression Model (objective 3)

Ghosh and Saha (2024) stated that Binary Logistic Regression Model (BLR) is a form of
regression analysis that is utilized to assess the association between a single dependent
variable and number of independent variables. This model was used to address third
objective of the study from chapter 1, which analysed factors influencing number of
challenges faced by smallholder poultry when selling of eggs during avian influenza
outbreak in 2023, SDM. This analytical approach fitted the study since dependent variable
was binary, indicating whether a farmer dealt with high or low challenges. Dependent
variable was derived from ten distinct challenges reported by participants. Farmers
indicating more than 5 challenges were assigned a value of 1 while those who reported
five or less were assigned 0. The choice of 5 challenges served as a midpoint among the
total challenges identified, allowing for clear differentiation between high and low levels
of challenges. Employing BLR model was effective for estimating likelihood of a binary
outcome, based on a set of independent variables. While other modelling techniques like
count regression such as Poisson, Negative Binomial or ordinal logistic regression could
be utilized for directly modelling quantity of challenges. BLR model was chosen to
improve clarity for policy and extension service initiatives by concentrating on farmers
who experienced significant number of challenges (greater than 5). A study by Smith, Doe
and Roe (2020) used a threshold of 5 to categorise farmers into two groups of those
facing fewer challenges and greater, whereby fundings revealed more participants

experienced a greater number of challenges. Using 10 provided flexibility for participants
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who might have faced more than one challenge on other challenges category. The
challenges included decrease in demand, difficulties in accessing markets, credit and
others such as decrease in egg sale not limited to other challenges that were not
mentioned in the study, which participants were allowed to mention. BLR model was used
to estimate relationship between the number of challenges faced by smallholder farmers

selling eggs and various factors such as demand and market access.

General Binary Logistic Regression Model equation
Yi=In ()= a + BIXT + B2X2 + B3X3 +...+ BnXn+

Yi is the dependent variable.

P is the probability that the smallholder farmer faced > 5 challenges (1).
1-Pi is the probability that the smallholder farmer faced < 5 challenges (0).
B1, B2, B3, ... Bn are the parameters.

X1, X2, X3, ... Xn are the independent variables.

M is the disturbance term

Specific model

CF=Bo+p1AGE+pB2GND+B3sMRS+B4LED+BsEMP+BsMIN+B7PFN+BsACC+BoYPF+B10FKN
+B11SEL+B12SHM+B13VAC+B14PPE+B1sDET+B16ENG+B17FIN+B1sPRO+p19DEM+B20PRI
+B21CON+ B22CRE+ B23AMAR+B24EGG+ B2sINF+ B2sOTH+ e

Table 3.1

The table below introduces variables in the study that are used collect data from

smallholder poultry farmers using objectives developed in chapter 1.

Table 3.1 Variables and their description
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Variables Description Unit of
measure
Dependent variable
Y1 |CF Number of challenges faced 1 If the smallholder poultry farmer had | Dummy
faced high challenges (greater than 5)
selling eggs during avian influenza
outbreak in 2023.
0 Otherwise
Independent variables
X1 | AGE | Age The actual age Years
X2 | GND | Gender 1 If participant was a male Dummy
0 Otherwise
X3 | MRS | Marital status 1 If the participant was married. Dummy
0 Otherwise
X4 | LED | Education level Number of years spend in school Years
X5 | EMP | Employment status 1 If a participant is employed. Dummy
0 Otherwise
X6 | MIN | Monthly income 1 less than 1000 Categorized
2 1000-3500
3 More than 3500
X7 | PEN | Outbreak of disease in poultry | 1 if the participant had received training | Dummy
farming training about the outbreak of diseases in
poultry farming.
0 Otherwise
X8 | ACC | Access to agricultural | If the participant had access to | Dummy
extension agricultural extension.

0 Otherwise
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X9 | YPF | Years of poultry farming The actual number of years Years
X10 | FKN | Poultry farming knowledge 1 If the participant had received poultry | Dummy
farming knowledge.
0 Otherwise
X11 | SEL | Where do you sell your eggs 1 Directly from the market Categorized
2 Door-to-door
3 Online
4 Local stores
5 Street vending/hawking
X12 | SHM | Sanitation and hygiene to | 1.If the participant had implemented | Dummy
minimize the impact of avian | any changes in the flocks such as
influenza sanitation and hygiene to minimize the
impact of avian influenza outbreak on
the poultry
0 Otherwise
X13 | VAC | Vaccination 1 If the participant had implemented | Dummy
vaccination programs to prevent
disease spread
0 Otherwise
X14 | PPE | Protectional protective | 1.I1f the participant had implemented | Dummy
equipment wearing PPE to prevent the spread of
avian influenza in their flock.
0. Otherwise
X15 | DET | Detect presence of Al 1.If  the participant conducted | Dummy
monitoring to detect presence of Al
0. Otherwise
X16 | ENG | Engage in knowledge-sharing | 1. If the participant had engaged in | Dummy

knowledge-sharing initiatives with other
farmers or agricultural authorities to
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address the avian influenza outbreak in
2023.

0 Otherwise

X17

FIN

Financial support

1 If participant had received financial
support from the government or any
other organization to sustain selling
eggs during avian influenza outbreak in
2023.

0 Otherwise

Dummy

X18

PRO

Decrease in profit

1 If participant had experienced
decreased in profit of eggs during avian
influenza outbreak in 2023.

0 otherwise

Dummy

X19

DEM

Decreased in demand for eggs

1 If participant had experienced
decrease in demand for eggs during
avian influenza outbreak in 2023.

0 otherwise

Dummy

X20

PRI

Price fluctuation
during avian
outbreak in 2023.

for eggs
influenza

1 If the participant had experienced
price fluctuations or instability for their
eggs during the avian influenza
outbreak in 2023.

0 Otherwise

Dummy

X21

CON

Change in consumer behavior

1 If the participant had experience
change in consumer behavior in
purchasing eggs during the avian
influenza outbreak in 2023.

0 Otherwise

Dummy

X22

CRE

Access to credit

1 If participant had difficulty accessing
credit

0 Otherwise

Dummy
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X23

AMA | Access to market 1 If participant had difficulties accessing | Dummy
market

0 Otherwise

X24

EGG | Egg sale If participant had experienced decrease | Dummy
in egg sales

0 Otherwise

X25

INF | Access to information 1 If participant had experienced | Dummy
difficulties accessing information

0 Otherwise

X26

OTH | Other challenges 1 If participant had experienced other | Dummy
challenges

0 Otherwise

3.5 ETHICAL CONSIDERATION

The study used primary cross-sectional data, which was collected from the respondents,
which are humans (smallholder poultry farmers in SDM). Hence, the researcher applied
for ethical clearance at the Turfloop Research Ethics Committee (TREC) and the approval
was granted (See Annexure 95 for reference). This ensured that the research was
conducted in line with the University of Limpopo Research Ethics principles.
Consequently, the researcher followed the following important concepts to conduct the

study.
3.5.1 Informal consent

This is a process of obtaining voluntary agreement from participants to take part in a study
(Banks, Carson, and Nelson, 2010). The researcher obtained voluntary agreement from

participants using a consent form, and all participants were required to sign before taking
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part in the study. The researcher ensured that all participants sign the consent form before

participating in the study.
3.5.2 Right to privacy

Right to privacy refers to the individual rights of participants to control disclosure of their
personal information (Kuner, 2022). In this study, responses from participants were kept
confidential to protect their privacy. The researcher interviewed participants in a private
area to adhere to participant’s right to privacy. The research did not collect information
that is sensitive to participants. The information collected from participants was stored in
a laptop through a google drive with a creation of a password to prevent linkage of

information.
3.5.3 Right to environment

The right to environment is a measure of ensuring that the research environment is safe
and free from hazards that could bring harm to people and animals occupying it (May and
Daly, 2022). The researcher did not do anything that brought harm to the environment,
these include people and animals occupying the area. The study did not cause any
unhealthy, unsafe, or unsuitable environment for participants. Participants were provided
with information on the risks of Al outbreak. In case of environmental hazards, participants

were given a warning to ensure that they take precautions to protect themselves.
3.5.4 Right to diversity

According to Ahmed and Mohammed (2022), right to diversity is the right of individuals to
be treated with dignity and respect in regardless of their background. In the current study,
everyone was given an equal chance of taking part in the questionnaire, regardless of
their social and ethnic backgrounds or genders. The researcher did not discriminate
against people because of their age or other factors such as cultural beliefs, religion, and

disability.
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3.5.5 Right to dignity

This is an aspect of treating people with dignity, respect, and care and ensuring they
receive standard care and treatment (Hewlett and Marshall, 2022). The researcher
treated participants with respect, kindness and compassion. The participants were not
forced to answer questions that made them feel uncomfortable. In addition, the
researcher explained the purpose of conducting the study to participants before
participating. Questionnaire was translated into local language (Sepedi), and these
helped all participants to understand all questions being asked. Researcher ensured that
participants received standard care and treatment by ensuring that their rights and dignity

are protected.
Chapter summary

The study used primary cross-sectional data collected from 73 participants using a
structured questionnaire. The researcher applied for TREC to carry out the study as it
involves data collection from humans, which was approved. The study conducted
pretesting of the data instrument to ensure that participants can easily answer
questionnaire without any difficulties. Combination of purposive and snowball sampling
procedure was used to select participants for the current study. The study used
Descriptive statistics to address first and second objectives of the study, respectively,
stating the following to profile the socio-economic characteristics of smallholder poultry
farmers selling eggs in SDM and to identify and describe challenges faced by smallholder
egg farmers in SDM during Al outbreak in 2023. while Chi-square was also used in the
study with correspondence with the fourth objective of the study to assess whether there
is a difference in strategies employed by male and female smallholder poultry farmers to
cope with challenges faced selling eggs during Al outbreak. The study also used BLRM
to address the third objective of the study on factors influencing number of challenges
faced by smallholder poultry farmers during Al outbreak in 2023. The researcher applied
for TREC to carry out the study as it involves data collection from humans, which was

approved.
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CHAPTER 4: RESULTS OF EMPIRICAL ANALYSIS AND DISCUSSIONS

4.1 INTRODUCTION

This chapter presents descriptive statistics results used to analyse the first, second and,
fourth objectives from chapter 1. Analysis of these results is based on data collected from
73 smallholder poultry farmers in Sekhukhune District Municipality (SDM). Results are
displayed in tables and figures (pie chart). A Binary Logistic Regression model was
employed to address objective three from chapter 1. Additionally, a chi-square test was

used to assess gender differences in strategies for coping with Al outbreak in 2023.

Diagnostic tests were also conducted for model reliability and validity.

SECTION 4.2: Socio-economic characteristics (objective 1, 2 and 4)

Table 4.1

Table 4.1 below represents descriptive statistics results for continuous variables (age

and number of years of selling eggs), which were obtained from IBM SPSS statistics.

Table 4.1: Descriptive statistics of Continuous variables

N=73
Variable Range | Min Max | Mean | Std. Variance
Deviation
Age 54 22 76 41.25 | 12.964 168.070
Years of 12 3 15 4.73 1.774 3.146
selling eggs

Table 4.1. indicates the age and number of years of selling eggs of 73 smallholder poultry
farmers, who participated in the study. Of 73 participants, the age ranged from 22 to 76
years, which resulted in a 54 difference between the maximum and minimum level for
age. An average age of 41,25 rounded to 41 years, was reported in the study area, which

indicated that most participants operating in Sekhukhune are mature adults. This age
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group usually possesses farming knowledge but might struggle with abrupt changes
caused by Al outbreaks (Ochieng, Mauta, and Gitao, 2022). Std deviation of 13, which
indicates that age of smallholder farmers was spread around the mean. The number of
years of selling had an average of 4.73 (5), which suggests that most participants involved
are new to the egg selling business. Years of selling had std deviation of 2 indicating that
years of selling eggs was relatively closed to the mean. Newcomers may lack market
linkage, financial abilities, or effective crisis response plans. As a result, they might be

vulnerable to disease outbreak challenges such Al (Nnadi and George, 2022).
Table 4.2

This table 4.2 indicates socio-economic characteristics of smallholder poultry farmers
selling eggs in SDM during Al outbreak, which were obtained using frequency table that
include responses, frequency, and percentages of each variable. These variables are
from Table 3.1 in Chapter 3.

Table 4.2: Socioeconomic characteristics of smallholder poultry farmers in

Sekhukhune District Municipality.

Variables Responses Frequency Percentages %
Marital status Single 41 56
Married 29 40
Divorced 2 3
Widowed 1 1
Employment status Employed 32 44
Unemployed 41 56
Gender Male 41 56
Female 32 44
Egg market Directly from the 25 34
market
Door-to-door 14 19
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Online 10 14
Hawking (via 9 12
streets)
Local stores 15 21
Monthly income Less than 1000 7 10
1000-3000 21 29
More than 3500 45 61
Education level No formal 0 0
education
Primary 6 8
Secondary 30 41
Tertiary 37 51
Training of disease outbreak in | Yes 24 33
poultry No 49 67
Sources where training was School 11 46
received Workshops 6 25
Online 2
Occupation 1
More than 1 of 4 17
from the above
Poultry farming knowledge Yes 50 69
No 23 31
Where poultry farming School 18 36
knowledge was received Years of 15 30
experience
Online 9 18
More than 1 from 8 16
the above
Access to agricultural extension | Yes 14 19
services No 59 81
Yes 36 49
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Implemented sanitation and No 37 51
hygiene
Implemented vaccination Yes 19 26
programs No 54 74
Introduction of personal Yes 44 40
protective equipment No 29 60
Implemented monitoring to Yes 12 16
detect Al No 61 84
Engaged in knowledge sharing | Yes 20 27
initiatives No 53 73
Where knowledge sharing Face-to-face 11 55
initiatives took place Online 5 25
All the above 4 20
Received financial support Yes 4 5
No 69 95
Sources of financial support Government 3 75
Non-Government | 1 25

Table 4.2 represents the socioeconomic characteristics of smallholder poultry farmers in
SDM. The results were from 73 participants collected using a structured questionnaire.
Results of marital status of smallholder poultry farmers, indicates that 56% participants in
the study were single and 40% were married, which makes second highest number. There
is a less percentage difference of 2% between participants who are divorced and widowed
with them having 1% and 3%, respectively. From the above table 4.2 many (56%) of
smallholder poultry farmers in SDM were not working, indicating that most of them rely
on poultry farming for their income. This further increase their vulnerability to disease
outbreaks such as Al, as they have limited income to implement biosecurity measures
(Mokgolo and Mzezewa, 2023). High percentage in unemployment status indicates that

most of these farmers depend on poultry farming to generate income. Implications of high
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unemployment rates leads to these farmers having limited access to resources as most
of them were dependent on one income source hence, disease outbreaks result in greater
challenges (FAO, 2022). The Al outbreak would have a severe economic impact on these
farmers as most of them rely on poultry as their source of primary income (Mottet and
Tempio, 2020).

Table 4.2 revealed that 44% and 56% were female and male poultry farmers, respectively.
This indicated that there were fewer women participating in poultry farming of layer
production, which may be caused by different factors such as limited access to resources,
participation due to economic empowerment or cultural beliefs forbidding women
participation in poultry (Kristianson, Waters-buyers, Johnson and Tipilda, 2014).
According to Doss (2018), the high percentage in male smallholder poultry farmers
revealed that they are predominant force in smallholder poultry farming. Male were
frequently involved in poultry farming, this may be due to several factors such as access
to various farming resources, social and cultural expectations, which involve gender
established roles that expect men to do field work such as farming in relation to women
(Krisjananson et. al., 2014). Tabel 4.2 indicates markets, where the smallholder poultry
farmers sell their eggs, which had 5 categories namely, directly from the market (farmers
who sell directly from their farms), door to door, online, local stores/retailers or via
streets(hawking) results were 34%, 19%, 14%, 21% and 12%, respectively. This result
shows that most of participants sell their eggs directly from their market compared to other
places, followed by those selling eggs through local stores. There is a less percentage
differences between those selling eggs in the streets and online, which also were the
lowest compared to others followed by door to door selling. Where farmers sell their eggs
is very essential for every business as most of these farmers rely on traditional markets
and personal networks to sell their eggs, but this may lead to difficulties in accessing

markets especially during Al outbreaks (Harvad Business Review, 2019).

Result from Table 4.2 show that out of 73 respondents, the majority (62%) have a monthly
income of more than R3500, while 29% and 10% had a monthly income of between

R1000-R3500 and less than R1000 respectively. About 51% of participants reached
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tertiary education level while 41% had spent their years of education level in secondary
and 8% and 0% in primary and no formal education respectively. The high percentage in
educational level may allow most of these farmers to at least possess farming knowledge.
From table 4.2, only 69% received poultry farming knowledge, which some of participants
gained from their years of experience (30%) and Schools (36%) while others used online
platforms (18%), such as YouTube or Google to do their own research. However, 31% of
participants did not receive any poultry farming knowledge, which makes them highly
vulnerable to disease outbreaks as they did not have enough knowledge to implement
necessary measures to avoid losses in poultry production (FAO, 2021). From the result it
is indicated that less 33% patrticipates received training regarding outbreak of disease in
poultry while 67% did not receive it. Results clearly indicated that although most farmers
received poultry farming knowledge, they still lack knowledge when it comes to diseases
outbreak. Furthermore, this increases the vulnerability of most smallholder poultry
farmers to disease outbreaks. Some of the training received by participants were sourced
from Schools, Workshops, Online, and more than one source with them having 46%,
25%, 8%, 4%, and 17%, respectively.

Only 19% of the smallholder poultry farmers had access to agricultural extension
services, which are essential for enhancing poultry production by equipping farmers with
crucial insights and profitability (Alemayehu, Melaku, and Persson, 2020). The main
significance of agricultural extension services is dissemination of knowledge, skill
development and other factors such as bringing solutions and support systems to farmers
in general (Alemayehu et al., 2020). Results also indicates that there is a huge difference
between participants who were had access to agricultural extension services and those
who did not have access with a difference of 62, as 81% of the participants reported to
have no access. Table 4.2 also indicates that almost half of the respondents about 49%
implemented changes in their flocks such as sanitation and hygiene to prevent spread of
Al, while 51% of these farmers did not. This has been constrained by financial limitations
and insufficient knowledge as most of smallholder poultry farmers already struggle with

limited resources. Although only few implemented sanitation and hygiene measures
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compared to those who did not implement, these measures are very essential to poultry
production as they keep flocks clean away from viruses causing diseases (Khan, 2024).
Sanitation and hygiene play a major role in disease prevention and are both critical in

guaranteeing that eggs remain safe for human consumption.

About 26% had implemented vaccination programs to prevent Al spread, which is very
low compared to those who did not implement vaccination programs 74%. The absence
of vaccination might arise from limitation of financial support or lack of understanding
regarding advantages of vaccination (Sharma, Thakur, and Singh, 2021). According to
Sharma et al. (2021), extensive vaccination can lower the frequency of Al outbreaks and
improve the overall heal of flocks. Majority (60%) of smallholder poultry farmers
introduced wearing or use of PPE in their flocks and PPE strategy was the highest
compared to other strategies employed by these farmers to cope with challenges faced
whilst selling eggs during Al outbreak . PPE plays an important role in safeguarding
protection of both farmers and their livestock, particularly in times of outbreaks (Guinat,
2020). From a total of 73 participants, only 16% conducted monitoring to detect presence
of Al in their flocks while about 84% did not. The fact that the majority (84%) farmers did
not participate in monitoring reveals a concerning level of awareness including lack of
sufficient resources and knowledge. Detection is crucial for managing diseases because
it allows for immediate containment, potentially protecting flocks from significant losses

(Meyers, Newman, and Tilders, 2019).

Only 27% of participants were engaged in knowledge sharing initiatives with other farmers
or authorities while 73% were not involved at all. These results indicated that there is
huge gap in communication between smallholder farmers in SDM. Yet these
engagements are necessary to manage challenges brought by outbreaks of Al as they
enhance knowledge sharing that is necessary to implement measures that are crucial to
inhibit number of challenges caused by Al outbreak. Smallholder poultry farmers indicated
they were engaged in knowledge sharing initiatives through meetings, both online (25%)
and face to face (55%). A majority (95%) of participants did not obtain financial support

from government or any other organization to help with their businesses during Al
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outbreak in 2023 and only 5% of participants indicated they received financial support,
which was from government (75%) and non-government organizations (25%). Previous
research indicated that there is lack of financial assistance for smallholder farmers during
tough times from government and other organizations (Minga, Kivaria, and Wambura,

2020). Some participants indicated the following:

“Casper, which also donated over 700-layer chickens, after the outbreak, which assisted a lot in

recovering from the lost suffered during the tough times such decrease in egg sales”
“The department in the name of National Youth Development Association (NYDA)

SECTION 4.2: Challenges faced by smallholder poultry farmers in SDM (objective
2)

Table 4.3

This table below shows results obtained using frequency table from SPSS of challenges

faced by smallholder poultry farmers during Al outbreak in 2023.

Table 4.3: Challenges faced by smallholder poultry farmers in Sekhukhune District

Municipality.
Variables Responses Frequency Percentages %
Decrease in egg sale Yes 54 74
No 19 26
Difficulties in accessing markets Yes 28 38
No 45 62
Decrease in egg profit Yes 60 82
No 13 18
Difficulties in accessing credit Yes 36 49
No 37 51
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from the above

Decrease in egg demand Yes 51 70

No 22 30
Price fluctuations or instability Yes 50 68

No 23 32
Changes in consumer behaviour Yes 49 67

No 24 33
Difficulties accessing information Yes 28 38

No 45 62
Other challenges Yes 22 30

No 51 70
Unspecified challenges Increased 8 36

costs

Demand 1 6

increase

Loss of income | 2 9

Business

shutdowns

Production 6 27

Loss

More than one | 3 13

Smallholder poultry farmers in the study area experienced some of the following
challenges as presented in Table 4.3. Results indicated that 74% of the participants
experienced a decrease in egg sales, while 26% did not experience this effect. Only 38%

of respondents reported difficulties in accessing markets, while a majority (62%) did not
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experience this issue. According to Mapiye, Mwale, and Sihlobo (2022), during Al
outbreaks, smallholder poultry farmers often rely on informal markets and local networks,
which may remain more accessible than formal markets. About 82% of farmers
experienced a decrease in egg profit, pointing to the economic vulnerability of smallholder
poultry farmers operations during health crises. Ndou, Netshapiler and Hanyani (2021)
noted that Al outbreaks severely disrupt profitability, especially for smallholder farmers
who lack insurance or financial support. Majority (51%) of smallholder poultry farmers did
not experience difficulties in accessing credit and this was a relatively better situation
because often they lack credit access, which is a key constraint for recovering and on c
again after outbreaks. Mofolo and Van Niekerk (2020) noted that credit is often a major
constrain to smallholder farmers especially during periods of economic uncertainty.
Financial institutions often view these farmers’ operations as high-risk, particularly during
outbreaks like Al.

The result indicated that about 70% participants experienced a drop in demand for eggs,
where people stop buying eggs due to concerns about disease spread and high prices
(see Table 4.3). Kariuki, Mutua, and Ncube (2021) found that during outbreaks such as
Al, widespread public anxiety can reduce the demand for animal products, even when the
real health threats are minimal. Kariuki et al. (2021) noted 60% drop in egg consumption,
driven by misinformation and heightened public anxiety. Table 4.3 shows that 69% of
participants experienced price fluctuations or instability during Al outbreak in 2023. Price
fluctuations occurs when there are changes in price of a good or service over time. The
findings also indicated that many participants (67%) experienced changes in consumer
behavior purchasing eggs during the outbreak while 33% of participants did not
experience this change in consumer behavior. About 62% participants did not experience
difficulties in accessing information during Al outbreak. Accessing information during
outbreaks plays a role in assisting farmers implement measures that are necessary to

prevent spread of Al.

About 30% of participants experienced other challenges that were not mentioned in the

questionnaire. These additional challenges experienced by participants were coded into
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four categories for data analysis namely, increased costs, demand increase loss of

income, business shutdowns, production loss, and more than one with following

percentages, 6%, 9%, 9%, 27% and 13% respectively. Included mortality rates, below

extracts highlights some of the challenges as noted in above.

Y/
0'0

Y/
0'0

Although, we did not experience challenges like other farmers, we had an increase in demand
for eggs as other farms run out of stock or suffered major challenges, which led to us running
low on supply for eggs and not being able to sell eggs to customers as we did not have enough

supply for all of them. This disappointed our usual consumers, who rely on us.”

“Increased cost of production as the outbreak occurred, | had to put in measures to ensure
that my layer chickens do not suffer major problems due to which | had to implement

biosecurity measures and vaccination programs”

“I lost all the chickens as during that time as | did not have enough knowledge to separate the
affected ones from the rest but now, | have regained my strength, and the business is running

again”

“High increase for the price of egg layers, limited supply of layers which resulted in high prices

which also let to me as an egg supply having less production”

Figure 4.1 (dependent variable)

This figure below indicates dependent variable that was denoted into two values (1 high

challenges = >5 or <5 low).

Number of challenges faced by smallholder poultry farmers in SDM
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1. Indicate the number of
challenges you faced selling
eggs during avian influenza

outbreak in 2023

ELess than or equal to 5
EMore than 5 challanges

Figure 4.3: Number of challenges faced by smallholder poultry farmers in SDM

Figure 4.3 presents number of challenges faced by smallholder poultry farmers in SDM.
About 58% participants faced more than 5 challenges while only 42% faced low
challenges. The results indicate that many participants faced high challenges during Al
outbreak in 2023. Al outbreaks lead to various challenges in the poultry industry and some
of these challenges include difficulties in accessing markets, decrease in profits and other

challenges such as decreases in demand.
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SECTION 4.3: Chi-square analysis of gender difference for coping strategies
(objective 3)

Table 4.4

Table 4.4 below shows analysis of chi-square results obtained using strategies employed

by male and female farmers to cope with challenges of Al outbreak in 2023.

Table 4.4 Chi-square analysis results

Strategies Gender Chi- Df | Asymptotic Exact sig | Exact sig
Male Female | square significance (2sided) | (1sided)
N Y [N Y [value (2-sided)
Sanitation 20|21 |17 |15 | 0.1362 1 10.713 0.815 0.447
PPE 19122 10|22 | 1.709° 1 10.191 0.233 0.143
Vaccination |30 |11 |24 |8 |0.031° 1 10.860 1.000 0.539
Monitoring 3219 |29|3 |2.069° 1 10.150 0.208 0.131
Engaged 3011 (239 |0.015° 1 10.902 1.000 0.554
Financial S |8 |33 |31 |1 0.610° 1 10.435 0.626 0.406

Table 4.4 illustrates Chi-square analysis results, which was used to measure the
differences in strategies employed by male and females’ poultry farmers selling eggs
SDM to cope with challenges of Al in 2023 (see chapter 1). From table 4.3, all strategies
were computed at 2x2 Table and Df equal to 1. Results indicated that for implementation
of sanitation strategy chi-square value was 0.136 while exact values were 0.185 and
0.447 for 2-sided and 1-sided, respectively. The asymptotic significance 0.713, which is
greater than 0.05, which is the p-value indicating level of significance. For introduction of
PPE the asymptotic significance value was 0.191 while the chi-square value was 1.709.
The implementation of vaccination program has exact significance for 2-sided of 1.000
with 0.191 asymptotic value. The chi-square analysis also revealed that for male and
female poultry farmers employing a strategy of monitoring to detect presence of Al in their

flock the asymptotic significance was 0.150, which is greater than 0.05.
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For poultry farmers who were involved in engagement initiatives with other farmers or
authorities the chi-square value was 0.015 while asymptotic value was found to be 0.902
while for male and female farmers who received financial support from the government
or other organization the asymptotic significance value was 0.435 with exact of 0.406 for
1 sided. From the result, it clearly indicated that all the asymptotic significance values for
all strategies employed by male and female farmers were greater than 0.05 level of
significance thus, indicating that there are no differences in strategies employed by male
and female poultry farmers to cope with challenges of Al. Onidje, Burimuah, Oni, and
Emikpe (2024 ) noted that no significant gender differences in measures implemented by
both genders. These results also match with several studies, which noted no significant
differences in gender in the overall use of biosecurity methods (Kuscheid, Millar,
Abdurrahman, and Abarawati, 2015; Gupta, Fournie, and Hoque, and Henning, 2021;
Otte, 2021). These results support conclusion of this study, where there no difference in

strategies employed by both genders.
SECTION 4.4: Binary Logistic Regression model analysis (objective 3)
Table 4.5

Table 4.5 below show result of BLR model employed in this study to address objective
four from chapter 1, which analyse factors influencing number of challenges faced by

smallholder poultry farmers

Table 4.5 Binary Logistic Regression model results

Variables B Standard | Wald | Sig Exp Lower | Upper
error (B) a
Age -0.011 0.035 0.092 | 0.762 0.989 | 0.923 | 1.060
Gender 1.027 0.646 2.531 | 0.112 2.994 |0.788 | 0.907
Employment status 0.405 0.758 0.285 | 0.593 1.499 | 0.339 | 0.620
Marital status -0.678 0.591 1.316 | 0.251 0.508 |0.160 |1.617
Education level -1.100 0.567 3.768 | 0.056* |0.333 | 0.110 |1.011
Eggs of selling 0.261 0.257 1.037 | 0.309 1.299 | 0.785 | 2.147
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Training (poultry | -1.270 0.730 3.030 | 0.082* | 0.281 | 0.067 |1.174
disease)

Agricultural  extension | -0.579 0.767 0.570 | 0.450 0.560 | 0.125 | 2.521
services

Poultry Farming | 0.771 0.691 1.243 | 0.265 0.462 | 0.119 | 1.794
knowledge

Monthly income -0.338 0.521 0.421 | 0.516 0.713 | 0.257 | 1.981
Market type 0.108 0.199 0.296 | 0.586 1.114 | 0.754 | 1.646
Constant 5.667 3.005 3.558 | 0.059*

Note:*represents 10% significant level
Dependent variable (number of challenges faced)
High (>5) and Low (<5)

Source: IBM SPSS Statistics

Binary Logistic Regression model (BLR)

4.5.1 Significant variables

Table 4.4 above shows two variables that were significant from model analysis, which
interpreted in 4.4.1.1 and 4.4.1.2 below.

4.5.1.1 Education level

The findings from this study indicated that education level was significant at 10% (0.056)
and shared a negative association with number of challenges (see Table 4.3). This means
that education level was likely to decrease number of challenges faced by smallholder
poultry farmers and most participants in the study had high education level. High
education level of these participants assists them acquiring knowledge that can be used
during Al outbreaks such as biosecurity implementations. Results are in line with that of
Gao, (2017) who outlined that education was likely to enhance problem-solving skills and
decision-making abilities. Farmers with advanced education exhibited more protective

actions during Al outbreaks. However, Gueye (2020) discovered that education alone had
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a limited impact during emergencies if not coupled with practical training. Educated
farmers did not necessarily have better success rates than those with less education in
mitigating flock losses, especially in scenarios where literacy did not lead to altered
behaviours. Wright (2019) determined that education was weakly correlated with poultry
survival rates during emergencies and that other factors, such as access to veterinary

care with outbreaks were necessary.
4.5.1.2 Poultry training disease knowledge

Poultry disease outbreak knowledge was found to be (0.082) significant at 5% level and
increases the probability of facing more challenges. Findings indicated that when
participants received poultry disease outbreak knowledge, challenges they faced were
likely to decrease, thus leading to them consequently experiencing fewer challenges. The
results are in line with that of Fasina, Bisschop, Ibironke, and Meseko (2011) who
indicated that farmers with a better understanding of poultry diseases were less likely to
report encountering more challenges during the outbreak. This implies that familiarity with
diseases symptoms, transmission methods, and preventative measures can greatly
enhance readiness and mitigate more challenges. Additionally, farmers with knowledge
are more determined to practice quarantine of sick birds, adopt to sanitation protocols,
and recognize the importance of avoiding contact with potentially infected materials (FAO,
2020). FAO (2023) highlighted that trained farmers were able to report cases of Al 3to 5
days sooner than those without training, leading to a flock mortality reduction of 45%.
Whereas Brietenbach (2024) pointed out that, despite being aware of diseases, many
South African poultry farmers were unable to act due to limited vaccine availability, strict
regulations or lack of finance. Mupeta, Chirwa, and Banda (2023) similarly discovered
that while farmers could recognize symptoms of Al, they were unable to enhance their
living conditions. Therefore, systematic barriers outweighed the advantages of having

diseases outbreak knowledge.
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4.5.2 Exclusion of variables from the BLR model analysis
4.5.2.1 Exclusion of challenges variables in BLR model

In refining BLR model, specific challenges faced by farmers (decrease in egg sales,
reductions in demand, price instabilities, changes in consumer behaviour and other
challenges) were excluded from model analysis. This is because number of challenges
was formulated as a composite index based on these challenges reported by each farmer.
Addition of these challenges as independent variables would lead to endogeneity, which
is defined as presence of two-way relationship between variables and these tempers
causalities (Tubik and Hrberger, 2024). Since these variables are associated with number
of challenges faced. Such inclusion would lead compromise reliability and validity of study
findings. Therefore, only exogenous variables were included (variables that are not
caused by other variables). These variables influence farmer’s likelihood of facing high or

low challenges.
4.5.2.2 Exclusion of coping mechanism strategies for Al outbreak challenges

Strategies employed by both genders were omitted from BLR model analysis to prevent
any endogeneity and overlap between independent variables and dependent variable. In
this study, dependent variable represents number of challenges faced, while strategies
refer to responses taken to address those challenges. Incorporating these strategies as
independent variables in BLR analysis would result in reverse causality, given that the
choice of implementing strategies is affected by number of challenges faced. This
breaches a key assumption of BLR model, which requires that independent variables be
exogenous and not simultaneously determined with dependent variable (Wooldrige,
2016). Additionally, strategies are conceptually placed as mediating factors within SLF
(see Figure 2.1 (chapter 2)) instead of being viewed as direct influence. Therefore,
modelling these strategies as causes of challenges would blur the casual sequence
outlined in conceptual framework and undermine theoretical consistency (Scoones,
2015).

64



4.5.3 Non-significant variables

Several variables (9) included into BLR analysis were identified as having no statistical
significance. These suggests that these variables do not have an influence on the
probability of smallholder poultry farmers facing numerous challenges during Al outbreak
in 2023. Absence of statistical significance does not mean these variables lack practical
importance instead, it implies their effects may be indirect. Furthermore, lack of
significance might result from minimal variation among participants relatively smaller
sample size (73), which is often observed in cross-sectional studies. Previous research

in fields of agriculture also demonstrated similar results (Gujarati and Porter, 2009).
Table 4.6

Table 4.6 below shows diagnostic test results to determine model validity and reliability,
obtained using model fit (-2 Log likelihood Omnibus Tests, and Hosmer-Lemeshow),
multiclonality (Tolerance <1 and VIF <10), and classification table for model accuracy and

contingency table as explained in chapter 3 under methodological techniques.

Table 4.6: Summary of diagnostic tests (model validity and reliability)

Tests Statistics Value
Model summary -2 Log likelihood 80
Cox and snell R square 23%
Nagelkerke R 31%
Omnibus test Chi-square 19.44
Significant 0.052
Hosmer-Lemeshow test Chi-square 7.303
Significant 0.504
Multicollinearity Tolerance (minimum) 0.363
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VIF (maximum) 2.573
Classification table (>5) sensitivity 81%
(=5) specificity 65%
Overall accuracy% 74%
Contingency table Observed 31
Expected 42
Overall total 73

4.6.1 Diagnostic tests results analysis (model validity and reliability)

In accordance with the methodological analysis presented in chapter 3, different
diagnostic tests were analysed to evaluate the reliability and validity of BLR model
implemented in relation to objective 3 from chapter 1. These tests are critical for verifying
model fit and suitability for analysing factors influencing number of challenges faced by
smallholder egg farmers in SDM, during Al outbreak. Initially, model fit was analysed
through -2 Log Likelihood (80). This value (80), suggests an enhancement in model fit
compared to null model, reinforcing that addition of independent variables improves
model’s ability to explain outcomes as mentioned in chapter 3. These findings align that
of (Hosmer, Lemeshow, and Sturdivant, 2013). Furthermore, model fit was assessed
using pseudo-R-square measures, namely Cox and Snell R? (0.23) and Nagelkerke
R?(0.31). These measures help indicate the proportion of variation in number of
challenges that BLR model can account for. These results imply that BLR model explains
between 23% and 31% of variations in the likelihood of farmers facing high number of
challenges, which is considered acceptable for cross-sectional socio-economic data
(Field, 2018).

Homsmer-lemeshow goodness-of-fit was assessed to produce a chi-square value (7,303)
with a significance level of 0.504, indicating no difference between observed and
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predicted value. This outcome confirms that BLR model aligns well with the data and
predicted likelihood (Hosmer et al., 2013). Multicollinearity was investigated among
variables using tolerance and VIF statistics. Lowest tolerance value of 0.363 and highest
VIF was 2. 573 are within acceptable ranges, suggesting that multicollinearity is not an
issue and that estimated coefficients maintain stability (Wooldrige, 2016). Finally, a
classification table was established to check predictive capacity of BLR model. This table
indicates model accurately classified observations with a sensitivity of 81% and specificity
of 65%, leading to overall classification accuracy (74%). These results demonstrate BLR
model effectiveness in differentiating between number of challenges faced by farmers
(Field, 2018). Therefore, according to these results, BLR model indicated in Chapter three
is valid. Overall significance was assessed through Omnibus test for model coefficients.
Chi-square of 19.44 with a p-value of 0.054 suggests that a set of independent variables
is collectively significant 10% level, confirming their meaningful contribution to explaining
number of challenges faced, as indicated in chapter 3 (Gurarati and Porter, 2009).
Contingency table provides proof of connections between farmers characteristics and
number of challenges faced. This supports the use of a BLR model to explore direction

of these connections while accounting for various factors simultaneously (Field, 2018).
Summary of the chapter

This chapter presented main findings, which were obtained from SPSS version 30 using
data collected from 73 participants in SDM. Various analytical techniques were employed
to interpret data namely, BLR model, Descriptive Statistics, and Chi-square. Key results
indicated that the study had fewer female (44%) participants compared to male (56%)
with youngest and oldest being participant being 22 and 76 years, respectively. The
majority of those who participated were single (56%) while only 33% had undergone
training regarding poultry diseases. Table 4.4 shows that all the p-values from chi-square
analyses were greater than 0.05, indicating both genders employed similar strategies
during Al. Thereby supporting the second hypothesis. Results from BLR model indicated
education level, and training knowledge for poultry diseases were significant at 10% level.

Diagnostic tests results show reliability and validity of BLR model fit.
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CHAPTER 5: RESEARCH SUMMARY, CONCLUSION, AND RECOMMENDATIONS
5.1 INTRODUCTION

This chapter of the study, provides overall summary of the study including main findings
of the study. Next, conclusion is drawn based on the main findings of the study. Finally,

this chapter also outlines recommendations drawn from the main findings and conclusion.
5.2 RESEARCH SUMMARY

Al was defined as a highly contagious disease, which affected poultry farming. In 2023,
Al posed major challenges to smallholder farmers, who operate with limited resources.
These challenges led to some businesses shutting down while others resorted to setting
high prices. The study added to empirical evidence on challenges faced by smallholder
farmers in 2023 and it also highlighted coping strategies implemented by farmers. The
study also indicated importance of egg selling businesses in rural economics. The study
was aimed at analysing challenges faced by smallholder poultry farmers selling eggs
during Al outbreak in 2023 within Sekhukhune District Municipality. The research had a
total of four objectives namely; to profile socio-economic characteristics of smallholder
poultry farmers selling eggs, to identify and describe challenges faced by smallholder egg
farmers, during Al outbreak in 2023 SDM, to analyse factors influencing number of
challenges faced by smallholder poultry farmers in selling of eggs during Al in 203 SDM,
to assess whether there is a difference in strategies employed by males and females’
smallholder poultry farmers to cope with challenges faced selling eggs during Al in 2023
SDM, respectively. This study used primary cross-sectional data that was collected using
structured questionnaires from smallholder poultry farmers. A total of 73 participants were
sampled, chosen through a combination of purposive and snowball sampling procedures.
Several techniques were used to analyse data collected. For instance, Descriptive
statistics was used to address the following of objectives profiling socio-economic
characteristics of smallholder poultry farmers selling eggs in SDM and identifying and
describing challenges faced by smallholder egg farmers, during Al outbreak in 2023,
which were the first and second objectives, respectively. BLR model was employed to
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address factors influencing number of challenges faced by smallholder poultry farmers in
selling of eggs during Al. Chi-square analyses was used to assess the difference in
strategies employed by male and female participants to cope with challenges selling eggs
during Al outbreak in 2023.

Descriptive Statistics revealed that they were more male (56%) smallholder poultry
farmers participating in poultry production in the study area compared to female
participants. The oldest and youngest participants were 76 and 22, with average years of
41 and std deviation of 13 years (Table 4.1). Most of participants (51%) had a tertiary
education level and none of the sampled farmers had not attended any schooling,
suggesting that all have some form of literacy level to read and understand basic
information. The difference between number of years of selling eggs was 12 with a mean
of 4 years, which suggests that majority of participants were selling for considerably
number of years. It was found that most (56%) participants were single in SDM followed
closely by those who were married at 40%. A large percentage of (56%) participants were
unemployed. Findings indicated that only 33% of participants had undergone training
regarding poultry diseases. Majority (69%) received poultry farming knowledge, implying
that these farmers can implement their knowledge to navigate through challenges of Al.
Table 4.2 also showed that over half (specifically 61%) of the participants had a monthly

income of more than.

These results presented a major gap between participants who were engaged in
knowledge sharing initiatives (73%) and that were not involved (27%). Sharing knowledge
among farmers can assist in gathering information that one farmer may not be aware off,
which might help in implementing strategies to cope with Al. Approximately 95% of
participants did not receive any financial support from the government or other
organizations while a mere (5%) received assistance from organizations such as the
NYDA. Out of 73 participants, 42 (58%) reported that they experienced high challenges
(greater than 5). With challenges such as decrease in egg sale, price fluctuations,
decrease in demand having the highest percentages compared to other challenges in the

study. Additionally, 30% of the participants in the study area reported that they
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experienced other challenges that were not mentioned in the study such as increased
cost of feeds and demand, where farmers fail to sell eggs to their consumers, which

disappointed consumers who depend on them

Chi-square analysis revealed that all the p-values were greater than a threshold of 0.05.
These results suggest that there were no differences in strategies employed by both male
and female poultry farmers in SDM to cope with challenges of Al. BLR model results
revealed that the following variables were significant at 10% level education level; and
poultry disease training. Analysis of BLR model also outline variables that were excluded
from model analysis, which include challenges faced and strategies employed by both
genders to avoid overlapping of variables and multicollinearity issues. Non-significant
variables were also outlined. Diagnostic tests from table 4.5 confirmed that BLR model

was valid, wee-fitted and reliable for robustness results of this
5.3 CONCLUSION

The study analysed challenges faced by smallholder poultry farmers selling during Al
outbreak in 2023 in Sekhukhune District Municipality (SDM). By employing Chi-square,
BLR model, and Descriptive Statistics, the study achieved its aim, objectives, and
hypothesis. Results revealed that male participants were predominate in egg production
and faced increased challenges compared to female farmers within SDM. Most
participants were single and unemployed both with 56%. The majority (61%) of
participants had a monthly of more R3500. Chi-square analysis results support the
second hypothesis of the study, stating that there are no differences in strategies
employed by male and female smallholder poultry farmers to cope with challenges faced
selling eggs during Al outbreak in 2023 in the study area. These results suggest that both
male and female poultry farmers employed similar strategies to address challenges faced
whilst selling eggs during Al outbreak in 2023. According to BLR model hypothesis one
from chapter 1 is rejected as it stated that are no factors influencing number of challenges

faced by smallholder farmers during Al outbreak in 2023. This is because education level,
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and poultry diseases outbreak training influence number of challenges faced by

smallholder farmers in the study area.
5.4 RECOMMENDATIONS

Study findings from Binary Logistic Regression analysis revealed that education level
among farmers significantly reduced likelihood of facing more challenges during Al
outbreak in 2023. As a result, it is recommended that department of Education and
Agriculture implement strategies focusing on enhancement and training opportunities for
smallholder poultry farmers. By implementing initiatives such as adult education, farmer
training seminars, and ongoing skills development aimed at boosting farmers
understanding of poultry farming, illness management, and decision-making during
disease outbreaks. By improving education, farmers can better comprehend disease
threats, adhere to control protocols, and implement effective strategies during outbreaks.
Moreover, results indicated that obtaining training regarding outbreak of diseases in
poultry decreases the probability of farmers facing high number of challenges. This imply
that those farmers with poultry disease outbreak experience were more equipped to
handle disease-related stresses. Hence, the study recommends Department of
Agricultural extension and veterinary services to use practical learning methods, like peer-
to-peer learning and simulation exercises, to improve preparedness for future outbreaks.
The study also recommends both department of health and agriculture to enhance early
warning systems, awareness initiatives, and hands on training about outbreak responses
can convert this experience into a greater overall resilience among smallholder poultry

farmers.
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APPENDICES

Facuh vwof Science and Sgricuoluns

SCHOOL OF AGRICULTURE AND ENVIRONMENTAL SCIENCES
DEPARTMENT OF AGRICULTURAL ECONOMICS AND ANIMAL PRODUCTION
Dear participants

My name is Mashifana Maleke Johanna, studying for Master’s Degree on Agricultural
Management in Agriculture Economics in the Department of Agricultural Economics,
School of Agriculture and Environmental Sciences in the Faculty of Science and
Agriculture at the University of Limpopo. Thank you for agreeing to talk with me and |
value the time you have given me. | am currently conducting research project entitled
ANALZYING CHALLENGES FACED BY SMALLHOLDER FARMERS SELLING EGGS
DURING OUTBREAK OF AVIAN INFLUENZA IN 2023, A CASE OF SEKHUKHUNE
DISTRICT MUNICIPALITY. The aim of the study is to investigate the challenges faced by
smallholder farmers selling eggs during the outbreak of avian influenza in 2023
Sekhukhune District Municipality. You have been selected to participate in study because
we believe your experience and knowledge will add to the to the realization of the study’s
aim and objectives. The information you provide will be treated as confidential and no
mention of identities such as names in the study. Only researchers involved in the study
will see your information are myself, MS Johanna Mashifana (Email:

malekemashifana@gmail.com and contact: 077 491 1583) and my Research Supervisor:

Professor Mmapatla Precious Senyolo (Email: Mmapatla.senyolo@ul.ac.za and Contact:

015 268 4628 Co-supervisor Professor Abenet Belete ( Email: abnenet.belete@ul.ac.za

and Contact: 015 268 2204). For any further question, you can contact myself (Miss

Johanna Mashifana). Please note that your participation in this study is voluntary and do
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not have to answer questions that makes you feel uncomfortable. This questionnaire will

take about 45 minutes to 1 hour of your time.
NOTE: * Indicates required question, 0 represent = otherwise

Details of the participant.

Surname and initials™*:

Contact:

Village™:

Municipality *

1. Makhuduthamaga

2. Elias Motswaledi

3. Fetakgomo

Tubatse

4. Epraim Mogale

PLEASE NOTE: for the following questions please mark x, where possible.
SECTION A: SOCIO ECONOMIC INFORMATION
1. Age in years *

2. Gender *

Female (1)

Male (0)

3. Employment status *

1. Employed

0. unemployed
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4. Marital status *

1. single
2. Married

3. Divorced
4 \Widowed

5. Education level *

1.No formal education

2. Primary

3. Secondary
4. Tertiary

6. Monthly income of the smallholder farmer*

1. Less than 1000
2. 1000-3500
3. More than 3500

7. Did you receive any training about outbreak of diseases in poultry industry*

1. Yes
0. No

8. If the answer in question 6 is yes, where did you get the training from. List all the

sources that provided the training.

9. For how many years have you been selling eggs*?



10. Did you receive any poultry farming knowledge*

1. Yes

0. No

11. If the answer is yes, which source did receive poultry farming knowledge

12. Do you have access to agricultural extension services*

1. Yes
0. No
13. Where do you sell your eggs *

1. Directly from the market

2. Door to door
3. Online

4. Local stores/ retailers

5. Via streets (hawking)

14. Did you implement any changes in your flocks such sanitation and hygiene to

minimise the impact of avian influenza outbreak on your poultry.

1. Yes
0. No

15. Did you introduce specific measures such as wearing of protectional clothes (PPE) to

prevent the spread of avian influenza in your flock Mark only one oval *.

1. Yes
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0. No

16. Did you implement vaccination programs to prevent disease spread®.

1. Yes
0. No

17. Did you conduct any monitoring to detect avian influenza in your flock *.

1. Yes
0. No

18. Did you engage in knowledge-sharing initiatives with other farmers or agricultural

authorities to address the avian influenza outbreak in 2023*.

1. Yes
0. No

19. If the above answer is yes, mention them

20. Did you receive any financial support from the government or any other organization

to sustain selling eggs during avian influenza outbreak in 2023*.

1. Yes
0. No

21. If the answer is yes, mention the sources of financial support.
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22. Which other strategies, did you implement during the outbreak not mentioned above

SECTION B: Binary Logistic Model
Note: Start with questions 2 to 10 before answering question number 1.

1. Indicate the number of challenges you faced selling eggs during avian influenza
outbreak in 20237 *.

1. High challenges

greater than 5

0. Low than or

equal to 5

During avian influenza outbreak in 2023, how many of the following challenges did

you face?

2. Decrease in egg sales *.

1. Yes
0. No

3. Difficulty in accessing markets*.

1. Yes
0. No

4. Decrease in eggs profit *.

1. Yes
0. No

5. Difficulty in accessing credit *.
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1. Yes
0. No

6. Decreased in demand for eggs*.

1. Yes
0. No

7. Price fluctuation or instability for your eggs during the avian influenza outbreak in 2023*.

1. Yes
0. No

8. Change in the consumer be behavior in purchasing eggs during avian influenza
outbreak in 2023 *.

1. Yes
0. No

9. Difficulty in accessing information *.

1. Yes
0. No

10. Other challenges do not mention above*.

1. Yes
0. No

11. If the answer is yes, please specify the challenge (s).

12. Looking ahead, which measures do you plan to implement to better cope with similar

challenges

91



13. Is there anything, you would like to add before concluding the interview

This marks the end of the interview. Thank you for the time and effort you took to answer

the questions.

MAY GOD BLESS YOU, ONCE AGAIN THANK YOU
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