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Abstract: The frequent failures of government-funded broiler enterprises raise concerns about the
viability and wisdom of government funding for smallholders. This study therefore investigates the
scope for the profitability of the small-scale broiler production and the range of socio-demographic
and production issues that are implicated. The study area was the Northern KwaZulu-Natal (KZN)
Province of South Africa, where smallholder broiler production is popular. A total of 75 randomly
selected, small-scale broiler producers from three districts in Northern KZN, namely, King Cetshwayo,
uMkhanyakude, and Zululand, participated in the survey out of the 134 small-scale broiler producers
supported by the government. The analyses employed diverse descriptive analysis and included the
calculation of the gross margin to proxy broiler chicken profitability. Three models were fitted for
the empirical analysis, namely, the OLS, the Two-Stage Least Squares, and the Stochastic Frontier
models, to determine the factors influencing profitability, correcting for endogeneity, and computing
the technical efficiency and inefficiency of the small-scale broiler production system. The results
show that the primary production and marketing challenges were the lack of infrastructure (abattoirs
and refrigeration) and the lack of formal markets, including the lack of market information and high
transport costs. On average, the sampled government-funded small-scale broiler enterprises achieved
a positive gross profit margin of 31 percent, which is relatively low when compared to the small-scale
farmers that work for a large-scale enterprise—the Commercial Chicken Farm, near Pietermaritzburg.
It was revealed that the profits are significantly influenced by gender, farmgate price, access to market
information, and access to extension services. The production system was also shown to be operating
at a reasonably high technical efficiency, which is strongly influenced by flock size, feeds, and labour
input, while age, gender, and educational level contributed to technical inefficiency. The recent crisis
that was experienced by the poultry industry in South Africa linked to the outbreak of the Avian
Flu and its devastating consequences point up the urgency for more investment in infrastructure
to enhance bird safety at affordable costs. Although the government-funded small-scale broiler
enterprises in Northern KZN were found to be viable, it is evident that they can be better, possibly
through more capacity building and collective action to take full advantage of the economies of scale.

Keywords: Broiler enterprise; OLS; 2SLS; Stochastic Fronter Analysis; Profitability; Northern KwaZulu-Natal

1. Introduction

The consumption of livestock-derived foods has undergone significant transformations
globally. The global average meat consumption per capita is increasing at a faster rate than
population growth [1]. Population growth, urbanization, and higher incomes have been
known as the key drivers of this transformation, accounting for the increase in the demand
for foods of animal origin [2] It is estimated that the global population currently stands at
around 7.7 billion, and it is projected to reach about 10 billion in 2056 [3,4]. This situation
implies that the overall food demand is on course to increase, with some projections hinting
at the likelihood that the demand for animal-based foods will increase by nearly 70 percent
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by 2050 [1]. The correlation of the increase in the consumption of meat products with the
growing human population will require efficient management and feeding conditions that
best fit the needs of livestock [5]. At the same time, global poultry production is estimated
to have expanded by over twenty times over the past 8-10 decades, although much of that
have occurred outside Sub-Saharan Africa [4].

South Africa is transitioning towards becoming a developed economy, and a substan-
tial proportion of its population is becoming wealthier in such a way that demand for
livestock-derived foods is on the increase [6]. In the agricultural sector, livestock production
is on the rise, with broiler production dominating as the main supplier of protein. In fact,
the poultry industry is the largest single contributor to the agricultural sector in South
Africa [7]. For instance, in 2021, 16.6% of total agricultural gross value and 39.9% of animal
product gross value came from poultry production [8]. The broiler sub-sector accounted for
about 93.6 per cent of the total poultry-meat production in South Africa in 2009/10, with
the remainder being accounted for by mature chicken slaughter (culls) and small-scale and
backyard poultry meat production, including specialized poultry meat products (geese,
turkey, ducks, and guinea fowl) [8]. In 2020, the production volume of slaughtered chickens
in South Africa amounted to nearly 968 million heads, from its level of 966.1 million heads
only a year earlier [8]. The per capita broiler meat has also increased over the years. For
instance, the per capita broiler meat consumption in South Africa has increased from 19.7 kg
per annum in 2000 to 32.96 kg per person in 2010 [9].

The available data have shown that South Africa consumes more broiler meat than
it produces [9]. The issue of poultry imports has been a very thorny issue for some time.
In fact, poultry meat imports have been expanding quite significantly from the country’s
traditional suppliers, like Brazil, the United States, Spain, Argentina, and Canada [9–11]. In
March 2023, the quantity of poultry meat imported into South Africa rose to 46,000 tonnes
per month, up from 17,000 tonnes per month a year earlier, possibly driven in part by the
lifting of import tariffs implemented from August 2022 to July 2023 [9–11]. The tariffs were
reintroduced at the end of July 2023 in response to concerns by poultry farmers regarding
the negative effects of the imports on domestic prices of chicken, which was considerably
detrimental to producers [11]. In 2021, chicken was the leading meat type imported in
South Africa, with almost 346 thousand metric tons of chicken meat being imported. Meat
meal and turkey followed, at 63.2 thousand and 25.28 thousand metric tons, respectively.
Recently, in June 2023, 24.31 thousand metric tons of pig meat were imported into the
country [10]. Brazil was the main country of origin for poultry in 2021, accounting for
66.6% or 287 880 tons of the total poultry imports into South Africa [10,11].

In 2023, the import bill became even larger as the country struggled to make up
for the devastating production shortfalls arising from the Avian Flu (i.e., the Highly
Pathogenic Avian Influenza, HPAI) infestation that occurred mostly in the second half
of the year [8,10–12]. The South African Poultry Association (SAPA) estimates that about
7.5 million birds died as a result of the disease [11,12].

As part of the efforts to reduce the high import bill on meat importation, the govern-
ment has been supporting local producers to invest in import-replacing livestock produc-
tion. There is an argument that a country’s food import substitution policy could thrive by
identifying and supporting enterprises that are capable of increasing food production vol-
umes and attain world-class returns to scale, employing new production technologies that
can be competitive on the world market [13]. The decision of the Government of KwaZulu
Natal to support small-scale broiler production is undoubtedly anchored on the foregoing
argument linked to poverty reduction and economic empowerment. Expectedly, there
is considerable interest in the way this programme has performed. Over the past years,
the feedback received on how the programme has performed has not been encouraging.
Some accounts actually suggest that the bulk of these farmers have experienced massive
losses and have wound up operations. In preliminary assessments conducted prior to this
study, it was not possible to locate several farmers known within the communities as being
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scheme participants. This could suggest that the stories circulating regarding the failure of
the government scheme need to be more closely interrogated.

In this paper, using provincially representative data, we evaluate government-funded
small-scale broiler production to understand the technical production relationships that
can explain the performance of the scheme. South Africa provides an excellent location
for this study because of a high number of supported small-scale broiler farmers, sizeable
poultry products imports, and high consumption of poultry products. In the period from
October 2009 to December 2011, the KZN Province embarked on a purposeful strategy
to accelerate the development and modernization of broiler production in the province
by supporting small-scale broiler projects in Northern KZN [14]. International experi-
ence reveals that poultry production has commonly been chosen to address smallholder
livelihood enhancement schemes where rising prices and limited access to credit facilities
deepen poverty and constrain opportunities for productive investment in farming [15].
Poultry production guarantees reasonable returns to investment at considerably lower costs
than other agricultural projects and is therefore the priority area for support to farmers in
low-income areas and countries [15]. For this reason, the findings of this research are likely
to be relevant for many government-assisted programmes around sub-Saharan Africa,
where conditions are identical to those that prevail in South Africa’s rural areas. These
projects have scored mixed results because of social problems, market availability, poor
infrastructure, poor financial management, and poor resource management.

To date, the economic viability of government-funded small-scale broiler production
enterprises has not been assessed systematically for the Province of Kwazulu-Natal or
South Africa. Therefore, this study makes an important contribution to the literature. It is
acknowledged that differences in the factors of production, which are largely influenced
by both the production and marketing environment and socio-economic landscape play
an important role in determining both productivity and profitability [8,16]. This study
analyses the economic viability (profitability) of government-funded small-scale broiler
projects in Northern KZN in a way that seeks to test the effectiveness of such financing as a
tool for addressing poverty, food supply deficits, and import substitution. Thus, the results
are expected to help farmers, the government, and other developmental agencies to select
the most appropriate innovation for broiler production improvement. Such an insight can
be crucial and helpful in the design of viable or sustainable small-scale broiler projects,
and this could be very important to not only address or improve the small-scale rural
livelihoods in the long run, but substitute large volumes of imports of poultry products
into South Africa and other countries with a similar predicament.

2. Materials and Methods
2.1. Selection of the Study Areas

Figure 1 provides a geophysical description of the study area within the broader
context of the KZN Province and South Africa. The geophysical description of the study
areas is provided with a focus on the selected districts, namely, King Cetshwayo (formerly,
uThungulu), uMkhanyakude, and Zululand District Municipalities, in terms of their geo-
physical aspects. The choice of the northern region is because these districts were identified
as the ones with a high incidence of poverty rate, especially the uMkhanyakude.

2.2. Sampling Method and Data Collection

The study employed a case study design and quantitative approach to understand
the viability of government-funded broiler enterprises. The data for this study were
collected from individual government-funded small-scale broiler producers that were fi-
nanced during the 2012/13 financial year and resided in Northern KZN (King Cetshwayo,
uMkhanyakude, and Zululand Districts). In total, there were about 134 small-scale broiler
enterprises that were funded by the KZN Department of Agriculture in the 2012/13 finan-
cial year.
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This government assistance for broiler production in the province was provided during
the 2012/2013 financial year in the form of poultry-keeping equipment, day-old chicks,
feeds, and medications. The total value of the assistance was estimated in 2012 as ZAR
250,000 to each family in the form of the aforementioned broiler production inputs. No cash
was provided at any time. The equipment were poultry housing, feeders, drinkers, and
lighting facilities for each beneficiary. Following that, each beneficiary received 100 units of
day-old chicks, feeds to last the birds from the day of delivery to maturity, as well as all the
medications required by the birds until maturity.

Due to time and financial constraints, a total of 75 small-scale government-funded
broiler enterprises (25 in each district) were randomly selected for the study. The data were
collected through a personally administered questionnaire in 2014/2015. The questionnaire
was designed to obtain information on the demographics, production challenges, marketing
channels, and the viability of the broiler enterprises. The choice of the data collected
was based on previous research conducted across the country and region [18–21]. The
University of Zululand Ethics Research Committee (UZREC) and University of Fort Hare
Ethics Research Committee issued ethical clearance for this study. The variables are shown
in Table 1.
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Table 1. Explanatory variables used in the multiple regression model and their expected outcomes.

Variable Description Measurement Type Priori Expectation (+/−)

Age Actual years of the small-scale broiler
producer Continuous −

Gender The sex of the small-scale broiler
producer (male/female) Dummy +/−

Education
Years of schooling

Level of education attained
Number of years in school by the

small-scale broiler producer

Dummy
Continuous

+
+

Farm production costs Operational costs Continuous −
Farmgate price Price of the broiler at the farm level Continuous +

Access to markets Availability of ready output markets for
the broilers (yes/no) Dummy +

Distance The physical distance in km to the market Continuous −

Market Information
Whether the small-scale broiler producer

has access to information on broiler
marketing (yes/no)

Dummy +

Storage
Whether the small-scale broiler producer

has access to storage facilities and
refrigeration (yes/no)

Dummy +

Transport
Whether the small-scale broiler producer

has access to their own transport
(yes/no)

Dummy +

Electricity Whether the small-scale broiler producer
has access to electricity (yes/no) Dummy +

Extension Whether the small-scale broiler producer
has access to extension services (yes/no) Dummy +/−

+/− Denotes the expected relationship with the dependent variable.

2.3. Data Analysis

The resulting field data were captured and coded in Microsoft Excel from where they
were exported to Statistical Package for Social Science (SPSS) version 29 (SPSS Inc. (IBM),
Chicago, IL, USA) and STATA for analysis. Descriptive statistics, chiefly, frequencies and
means, and inferential analysis, were implemented to describe the data. Gross margin
(GM) and gross profit margin (GPM) analyses were conducted to assess the profitability
of government-funded small-scale broiler enterprises in Northern KZN. To determine the
factors influencing the profitability of government-funded small-scale broiler enterprises,
the study fitted two econometric models, namely, an OLS (multiple regression) model
and a Stochastic Frontier Model. This provided a basis for determining the factors that
influence the profitability of government-funded small-scale broiler enterprises, proxied by
the gross margin.

2.3.1. Gross Margin and Gross Profit Margin Analyses

The gross margin computation was aligned to Government of South Africa and South
Australian guidelines generally followed by farmers and institutions in South Africa [2].
The standard definition of gross margin as the difference between gross product value
and specific variable costs [22] was followed. The government-funded small-scale broiler
producers keep broilers for seven weeks and the “rest period” for the house in two weeks.
This results in 5.8 batches per annum. A four percent mortality rate was expected in
small-scale broiler producers, and we used this mortality rate in the computation of the
GM and GPM in this study [18,22]. Equation (1) shows a simple mathematical expression
of GM for an enterprise:

GM = GI − TVC (1)

where
GM = Gross margin measured in ZAR;
GI = Gross income measured in ZAR;
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TVC = Total variable costs measured in ZAR.
The computation of the gross margin alone has the disadvantage of not showing the

profit obtained by an enterprise. Therefore, we also computed the GPM. A gross profit
margin is the GM expressed as a percentage or in total financial terms or the ratio of gross
profit to costs. A higher margin percentage is a desirable profit indicator. Equation (2) is
the expression of the GPM for an enterprise:

Gross Profit Margin (GPM) =
Gross Profit

Net Sales (Revenue)
× 100% (2)

where
Gross Profit = Sales − Cost of Goods Sold;
Net sales (Revenue) = Gross Sales − Total Sales Discounts + Returns.
Benchmarking is a common practice and is used extensively in a range of industries

to compare key performance parameters and financial results among competitors or best
performing firms. In broiler production, benchmarking is critical in assessing performance
and evaluating expenditure in significant cost areas, including feed, cost of chicks, vaccines,
and transport. For this study, to achieve a meaningful assessment of the profitability of
the government-funded small-scale broiler enterprises under study, we compared the
GM analysis per hectare (ha) with that of small-scale farmers that work for a large-scale
enterprise—the Commercial Chicken Farm near Pietermaritzburg. The Rainbow Chicken
programme was an initiative to uplift small-scale farmers. The GM reports for the small-
scale farmers that worked for the Commercial Chicken Farm were supplied by market
economists for the Commercial Chicken Farm (using data of the 2014/15 financial year).
The Commercial Chicken Farm is the largest chicken producer in South Africa. Several
studies conducted in South Africa and the region have calculated the gross margin and the
gross profit margin to proxy profit in the broiler and farm enterprise [18,19].

2.3.2. The Empirical Model

The study fitted a multiple regression model employing Ordinary Least Squares (OLS)
procedures to determine the factors that influence the profitability of government-funded
small-scale broiler enterprises in the study areas. The use of the OLS to estimate the deter-
minants of profitability has been widely reported for the United States and Zambia [20,22].
In this study, we used the GM as the dependent variable (a proxy for profitability). The pre-
dictive association for profitability or the independent variables were the socio-economic
characteristics of the small-scale broiler producers.

The first step is to state the general formula underlying the multiple linear regression
model as follows:

Y = f (Xi, . . . Xn) (3)

This suggests that the dependent variable Y is influenced by a set of variables Xi, . . . Xn in
line with a set of specific conditions. In line with the linear trend predicted by theory, the
relationship is specified as:

Y (GM) = β0 + β1X1 + β2X2 + . . . + βnXn + µi (4)

where
Y is the dependent variable measured by the GM;
β1, β2,..., βn are coefficients of independent (explanatory) variables;
X1, X2,..., Xn are the independent (explanatory) variables, and Ui is the error term.
As it is well-known, the common problem of endogeneity associated with the OLS

regression of the non-experimental data remains a threat to the reliability of the causal
inferences based on them [23]. The concern is that predictions based on such estimates will
be biased because the fundamental conditions for independence and unbiased linearity
in the OLS are violated [24]. For this reason, explicit measures were taken to ascertain the
integrity and reliability of the results, so that they provide a reasonable guide for causal
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inference. Because of the research topic as well as intuition, the variables of interest in the
fitted an OLS model from the standpoint of profitability (the size of the gross margin) were
education, farmgate prices, and extension as the explanatory variables [21]. What makes
the education variable particularly fit for consideration as an endogenous regressor is that
it was not expected to have direct effect on profitability, but could work through one of the
explanatory variables, such as information and awareness potentially through extension
and market information, to influence the response variable, namely the gross margin in
this case. For the foregoing reasons, the education variable was instrumented to yield
an instrument from within the explanatory variable set, namely, extension. This possible
instrument can be seen to possess the characteristics of determing the endogenous regressor,
education, but only able to affect the response variable through another exogenous variable
such as prices [25]. The estimation strategy for dealing with presumed endogeneity is
presented below.

Having established the viability of the instrument, the two-stage least-squares (2SLS)
was fitted to allow for the Hausman test to be applied to fully ascertain the presence or
absence of endogeneity. The two stages of the 2SLS modeling proceeded as follows:

Stage 1:
xi = I∝ + Zv + δi (5)

where
xi is a vector of the endogenous predictor i (I = 1. . .N-predictors);
I is the design matrix for IVs (education);
∝ is the vector of slope parameters for IVs;
Z is the design matrix for the covariates;
v is the vector of the slope parameters for the covariates;
δi is the error term.
This model was run in STATA with the ivregress command. The model instruments

and covariates must be exogenous.
The second stage was modeled as follows:
Stage 2:

y = ∧X βi + Zβ + ε (6)

where
X-hat is the vector of predicted values of X based on the first stage estimation;
βI = the parameter reflecting the causal effects from X to Y;
Z is the design matrix for the covariates used in Stage 1;
β is the vector of the slope parameters for the covariates from Z;
ε is the error term.
Stage 2 is simply a repetition of the OLS, where the potential endogenous predictor

was replaced by the predictors estimated as x-hat in Stage 1.
The endogeneity test was performed at this stage. For endogeneity to be confirmed,

the following conditions must be met:
Durbin (Score) chi2 (1), p < 0.05;
Wu–Hausman (Fstat), p < 0.05.
The foregoing test shows that endogeneity truly exists in the model based on the

non-significance of the statistics, as follows:
Durbin (score) chi2(1) = 2.09637 (p = 0.1476);
Wu–Hausman F(1,64) = 1.84034 (p = 0.1797).
The results of the endogeneity test shown above means that the null hypothesis cannot

be rejected, suggesting that the instruments are not weak. The minimum eigenvalue
statistics of:

F(2,64) = 17.9018
satisfies the conditions for instrument strength of being higher than 10 based on the

rule of thumb, exceeding the critical values for the test statistic at different levels of the
maximal IV relative bias.
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The next step was to test for overidentification, which indicates the validity of the
chosen instrument. In spite of the unresolved debate about its relevance, the overi-
dentifying restrictions test is still used for testing instrument validity [26]. The test
of overidentifying restrictions generates the Sargan and Basmann statistics. The Sar-
gan statistic (chi-squared = 0.231241 with a p-value of 0.6306) and the Basmann statistic
(chi-squared = 0.197936 with a p-value of 0.6564) are used to test the overall validity of the
instruments. The high p-value (greater than the significance level of 0.05) suggests that we
cannot reject the null hypothesis of the instruments being valid and lead to the conclusion
that the instrument is valid.

The Cobb–Douglas model was fitted to determine the factors that influence the techni-
cal efficiency and profitability of government-funded small-scale broiler enterprises in the
study areas. In this model, capital represents various forms of non-labour inputs, including
the variable costs entailed in the flock size, medication/vaccination, housing, lighting, and
heating costs. While there are many other factors affecting economic performance and
technical efficiency, the flexibility of the Cobb–Douglas model makes it a very convenient
tool for modelling technical efficiency. It is generally the case that policymakers rely on the
results of the resource use efficiency of farmers as a platform to suggest the best enterprises
to capitalize for a more efficient, profitable, and sustainable farming business. The formal
model can be generalized as:

Y = f (Xi, β) + ε (7)

where
Y is the output that is expressed as the revenue or gross income from the production

activity;
X is a vector of the variables employed in the production process, representing the

capital and labour inputs and all the variable factors involved in the production process,
with capital and labour being interchangeable without any effect on output;

β is the coefficient of the explanatory variables included in the model;
ε is the error term.
The foregoing expression can be linearized and defined in logarithmic terms to yield

the following:
ln(Yit) = β0 + βiln(Lit) + β2ln(Kit) + (Vit−Uit) (8)

where ln is natural logarithm;
Yi is output of the ith broiler farmer;
β0 is the constant;
βi is the regression coefficient or parameter to be estimated;
Lij is the jth labour input employed by the ith broiler farmer;
Kit is the non-labour input (including capital) employed by the broiler farmer.
The Stochastic Frontier Model assumes a composite error term made up of two com-

ponents. One is a random (stochastic) component V, which are errors beyond the control
of the broiler farmers and are assumed to be symmetric, identically and independently
distributed (iid) with a zero mean and constant variance (0, σ), and depicts the random
variation of the production function from one farm to the other. It is also assumed to arise
from the measurement errors (which of course is outside of the control of the farmer). The
second error component, U, is the non-negative technical inefficiency term that is assumed
to have a truncated normal distribution, which is expressed as:(

U ∼= iidN
(

µi σ2
ii

))
(9)

Based on the foregoing, the technical inefficiency can be expressed as:

Ui = Zi
i δ + W1

i (10)

In this instance, Zi is a vector of the explanatory variables that captures the technical
inefficiency effect that will normally comprise the socioeconomic characteristics of the
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farmers and some farm management factors that are at the instance of the farmer, such
as access to extension services and access to electricity. Furthermore, δ is a vector of
unknown parameters to be estimated and Wi represents the unobserved random variables,
which are assumed to be independently and normally distributed with a zero mean and
constant variance.

In line with the standard procedures [27]-modified estimations that combine the
Stochastic Frontier Model with inefficiency effects in a one-step process, the log-transformed
linearized model can be stated as:

ln Y = β0 + β1ln Xi1 + β2ln Xi2 . . . βnln Xin + εi (11)

where ln is the notation that depicts the natural logarithm as defined earlier; Y is the
output of the ith farm; β0 represents a constant term; β1. . .βn represent the vectors of the
production function, which are the unknown parameters to be estimated; Xi1 . . . Xin are
the independent variables or the input bundles that participate in the production of the
broiler chickens comprising the capital items, the cost of day-old chickens, medication,
feed, sanitation, and housing, among others. The model is defined as follows:

X1 = Quantity/price of feed for each production period;
X2 = Flock size (total number of birds at sale);
X3 = Labour input in workdays;
X4 = Medication given to birds for immunization and therapy;
X5 = Variable housing costs, including lighting and heating.
When fitting the inefficiency model, the assumption is that variations in production

efficiencies of each farming unit can explain the differences in performance from one
farm to the other. These differences are captured by the inefficiency model, which is
incorporated in the one-step estimation approach, whereas in the two-step approach, the
inefficiencies are captured by a separate estimation using the OLS techniques to determine
the factors that influence technical efficiency. Specifying the inefficiency model creates the
following expression:

Ui = δ0 + δ1Z1i + δ2Z2i + δ3Z3i + δ4Z4i + δ5Z5i (12)

where
Ui = The technical inefficiency of the ith broiler farmer;
δ0 = Constant term;
δ1 . . . δ5 = Coefficients;
Z1i = Age of the farmer in years;
Z2i= Educational level of the broiler farmer in years;
Z3i = Experience of the farmer (years spent in broiler farming);
Z4i= Veterinary service (dummy: 1 = Yes; 0 = No);
Z5i = Extension contact (dummy: 1 = Yes; 0 = No).

3. Results
3.1. Demographic Characteristics of the Respondents

The demographic characteristics presented in this paper include age distribution of the
small-scale broiler producer, gender of the small-scale producer, and educational level of the
small-scale broiler producer; this was followed by the farm characteristics (production and
marketing information) describing their relationship with the viability of the small-scale
broiler enterprises. Table 2 shows that the mean ages of the small-scale broiler producers
in King Cetshwayo, uMkhanyakude, and Zululand Districts were 51, 49, and 61 years,
respectively. In the King Cetshwayo District, females represented the majority (67%) of the
sampled small-scale broiler producers, while the uMkhanyakude and Zululand Districts
had more (80%) males each. The majority (Table 2) of the respondents had attained some
formal (primary and secondary) education in all districts.
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Table 2. Demographic characteristics of the respondents (n = 75).

Demographic Parameter King Cetshwayo uMkhanyakude Zululand

Age (years) 51 (12.29) 49 (10.8) 61 (13.97)
Age categories <30 0 0 8

30–39 5 12 16
40–49 20 24 24
50–59 25 36 32
>60 50 16 20

Gender
Male 33 80 80

Female 67 20 20

Level of
education

No
Education 9 10 12

Primary 52 60 62
Secondary 30 28 20

Tertiary 9 2 6
Figures in parentheses denote standard deviations.

3.2. Knowledge on Broiler Production and Access to Extension Services in Northern
KwaZulu-Natal

The majority (98%) of the sampled government-funded small-scale broiler producers
in the study areas agreed that they received some training and acquired skills in broiler
production. The majority (65%) of the sampled government-funded small-scale broiler
producers indicated that they have knowledge of the common broiler diseases. The training
and poultry production skills, affirmed by the respondents, can be attributed to the better
access to extension services, which is visible in the study areas. Figure 2 below shows
the level of access to extension services affirmed by the sampled government-funded
small-scale broiler producers.
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(source: data survey, 2021).

3.3. Marketing Channels and Sources of Market Information for Small-Scale Broiler Producers in
Northern KwaZulu-Natal

The sampled government-funded small-scale broiler producers produced solely for the
market; therefore, in this case, the importance of access to markets and market information
cannot be overemphasized. Figures 3 and 4 show the types of markets accessed and the
sources of market information by the sampled government-funded small-scale broiler
producers, respectively. Although South Africa is a net importer of poultry products, the
sampled government-funded small-scale broiler producers reported that they do not have
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access to formal markets; thus, there is a low market off-take. The reported market channels
were primarily informal pension points and farmgate selling (Figure 4). Pension pay points
were the most preferred market as the small-scale broiler producers were confident of
finding buyers. It is a norm for many pensioners to buy live birds when they are paid.
None of the sampled government-funded small-scale broiler producers travelled to sell
at the nearest town or practiced bakkie trading or street vending. Possible reasons for not
conducting bakkie trading and taking produce to the nearest town could be the lack of
their own transport and high transport costs and the uncertainty of any broilers being sold.
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Figure 4. Sources of market information for small-scale broiler producers.

The primary (Figure 3) source of market information for the sampled government-
funded small-scale broiler producers was extension services, followed by the media (radio
and television). Other sources of market information, though to a lesser extent, included
the Internet and news studies and other unverified sources.
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3.4. Small-Scale Broiler Production and Marketing Challenges in Northern KwaZulu-Natal

The sampled government-funded small-scale broiler producers in the study area
experienced a myriad of challenges, ranging from infrastructural to institutional (marketing)
constraints. A lack of value-adding infrastructure, like refrigeration and abattoirs, was
the primary constraint reported by all the respondents. All (100%) respondents indicated
that they did not have access to proper processing and storage facilities, such as abattoirs
and refrigerators (Figure 5). In all the three municipalities, the majority (73, 78, and 80%)
of the sampled government-funded small-scale broiler producers in the King Cetshwayo,
uMkhanyakude, and Zululand Districts, respectively, experience problems accessing formal
markets. As already shown in Figure 4, the sampled small-scale broiler producers do
not have established markets for the broilers. A similar challenge is also observed in
accessing market information (Figure 5). In addition to travelling a maximum distance
of 30 km and mean distance of 14.6 km, 54, 68, and 65 percent of farmers in the King
Cetshwayo, uMkhanyakude, and Zululand Districts, respectively, complained of either
high transportation costs or lack of transport. The qualitative data showed that most rely
on hired transport, which is costly. A lesser proportion of the sampled government-funded
small-scale broiler producers complained of a lack of access to extension services and
electricity (Figure 5).
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producers in Northern KwaZulu-Natal.

3.5. Gross Margin and Gross Profit Margin Analyses

This section presents the results of the benchmarking process, i.e., the comparative
analyses of the key profitability parameters of the government-funded small-scale broiler
producers and the small-scale producers that supplied the Commercial Chicken Farm (a
large-scale broiler producer). Farm production costs refer to the costs of production inputs,
including day-old chicks, feed (starters, finishers, and post-finishers), vaccine/medication,
brooders, and marketing costs. Table 3 shows the average costs of production, GM, and
GPM by the sampled government-funded small-scale broiler producers in Northern KZN.
Costs presented in this table are the average costs taken from all three district municipalities
(King Cetshwayo, uMkhanyakude, and Zululand).
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Table 3. Average input costs, gross margin, and gross profit margin analyses.

Government-Funded Small-Scale Producers Small-Scale Producers that Supply the
Commercial Chicken Farm

Allocable Costs

Average
Production

Cost Per
Unit/100
(ZAR)

Average Share of the
Variable Production

Cost (%)

Average
Production

Cost Per
Unit/100
(ZAR)

Average Share of the
Variable Production

Cost (%)

Day-old chickens 485.00 18.9 439.59 20.0
Feed costs 1479.85 67.3 1567.13 71.3
Vitamins and vaccinations 25.11 0.98 13.19 0.6
House sanitation/Maintenance 8.44 0.32 15.39 0.7
Shavings 13.15 0.51 37.36 1.7
Gas for brooder/Heating and
electricity 130.00 5.06 72.53 3.3

Other costs 427.93 16.65 52.75 2.4 a

Mean Total Allocable Costs 2569.48 2197.94

Mean Total Gross Income 4320.00 5248.00

Mean Gross Margin 1750.52 3050.06

% Gross Profit Margin 31 57.7
a These are cost related to transport costs, labour costs (1.3%), catching costs (0.4%), etc.

The cost of critical inputs is important when computing the profitability and competi-
tiveness of an enterprise. Table 3 shows the cost of production and the average share of the
variable production cost spend and attempts to present a comparative analysis of the GM of
the sampled government-funded small-scale broiler producers with those of the small-scale
producers that supply the Commercial Chicken Farm to assess their viability. The results
show that the sampled government-funded small-scale broiler producers have a mean
gross margin of ZAR 1935.01 per 100 broiler batch across all districts compared to the ZAR
3050.06 per 100 broiler batch obtained by small-scale producers that supply the Commercial
Chicken Farm. The mean GPM for the sampled government-funded small-scale broiler
producers across all districts was 31%, while the mean GPM for the Commercial Chicken
Farm was about 58%. However, a closer look at each of the districts shows that King
Cetshwayo performed better (with a GPM of about 54%), followed by Zululand (42%) and
uMkhanyakude (35%).

3.6. Factors That Influence the Profitability of the Broiler Enterprises

Table 4 presents the results of the multiple regression model employed to determine
the factors that influence the profitability of the sampled government-funded small-scale
broiler enterprises. The eight explanatory variables included in the model were the age of
the household head (broiler farmer), gender of the farmer, educational level of the farmer,
farmgate prices for broilers, distance to the nearest markets for livestock marketing, access
to market information, access to electricity, and access to extension services. As previously
highlighted, these variables were chosen on the basis of their popularity in the literature on
similar studies in South Africa and the region in general [18–21].

The unadjusted and adjusted multiple R-squared values for these data were 0.850
and 0.832, respectively. This value suggests the model accounts for about 83% of the total
variability. The assumption in running the multiple regression model was that errors in re-
gression are independent. The Durbin–Watson for this dataset was 1.504. A Durbin–Watson
statistic that is around 2 (between 1 and 3) is normally acceptable. Also, variance inflation
factors (VIFs) were used to inspect the level of multicollinearity among the independent
variables. The classification accuracy in this dataset indicates that multicollinearity is not a
problem and, thus, the correctness of the model. Table 4 shows that the factors that signifi-
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cantly influence the profitability of government-funded small-scale broiler enterprises in
Northern KZN include gender, farmgate price, access to market information, and access to
extension services.

Table 4. Factors that influence the profitability of the government-funded small-scale broiler enter-
prises in Northern KZN.

Unstandardized Coefficients Standardized
Coefficients

Variable β Std. Error β t Sig. VIF

Constant −320.484 143.637 - −2.231 0.029 -
Age 1.430131 19.257 0.058 1.119 0.267 1.213

Gender −33.30587 0.642 0.101 1.832 0.071 * 1.360
Educational 10.67333 11.044 0.075 1.401 0.166 1.263

Price 27.28735 1.699 0.951 16.016 0.001 *** 1.572
Market Distance −5.523696 6.291 −0.046 −0.817 0.417 1.420

Information 39.67955 23.426 −0.095 −1.739 0.087 * 1.321
Electricity 3.648271 27.490 −0.003 −0.058 0.954 1.297
Extension −67.09641 25.296 0.140 2.722 0.008 ** 1.179

R-squared (Adjusted R-Squared) 0.850 (0.832)

Durbin–Watson 1.504

F-test 41.310 (Prob > 0.000)

Akaike crit. (AIC) 868.268 Bayesian crit (BIC) = 891.443

***, **, and * denote significance at the 1, 5, and 10% levels, respectively.

The variable gender is statistically significant at the 10% significance level (p = 0.071;
β = 1.176) and positively related to the gross margin. In line with the conventional under-
standing and our prior expectations, the selling price was found to be positively related
to the gross margin (p = 0.001; β = 27.218). Surprisingly, and inconsistently with our
expectation, access to market information was found to be statistically significant at the
10% level (p = 0.087; β = −40.745), but negatively correlated with the gross margin. The
variable access to extension services was statistically significant at a 5% significance level
(p = 0.008; β = 68.865) and positively correlated to the gross margin.

Furthermore, the goodness-of-fit tests of the model was assessed using the F-test
(41.310) and the important test statistics of Akaike Information Criteria (AIC) and Bayesian
Information Criteria (BIC), both of which yielded near identical values (AIC = 868.268 and
BIC = 891.443), which were reasonable and pointed to a good model fit. To ascertain the
relevance of the education variable for instrumentation, as discussed in the Methodology
Section, the 2SLS regression was run and instruments were defined from the education
variable. An inspection of the results of the OLS regression in Table 4 and 2SLS regression
in Table 5 reveals the substantial dispersion in the coefficients for education, which points
to the presence of bias.

The diagnostic tests to determine whether or not there was endogeneity were con-
ducted using the Instrumental Variable and Two-Stage Least Squares (IV & 2SLS) approach,
which showed that there was no endogeneity. Table 6 presents the results of the test and
compares the coefficients of the OLS estimates with those of the Instrumental Variable
and Two-Stage Least Squares (2SLS) estimates, which shows that there are no grounds to
replace the OLS estimates. As already highlighted in the Methodology Section, the test
of overidentifying restrictions also yielded an F(2,64) = 17.9018, which was higher than
the critical values at 10% and exceeds the cut-off of F = 10. We can conclude that the
instruments are viable and not weak. Overall, the indication from Table 6 is that OLS fitted
better than the alternative models (IV and 2SLS.).
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Table 5. Results of the instrumental variables’ (2SLS) regression to address endogeneity.

Gross Margin Coef. St.Err. t-Value p-Value [95% Conf.Interval]

Education 25.394 18.39 1.38 0.167 −10.649 61.436
Gender −34.051 20.212 −1.68 0.092 * −73.665 5.564

Age 1.57 0.654 2.40 0.016 ** 0.288 2.852
Marital Status −9.605 11.81 −0.81 0.416 −32.752 13.541

Extension −73.704 24.844 −2.97 0.003 *** −122.397 −25.011
Price 27.12 1.637 16.57 0.000 *** 23.913 30.328

Market Distance −4.89 6.033 −0.81 0.418 −16.714 6.935
Information 30.947 23.823 1.30 0.194 −15.746 77.64
Electricity 9.771 26.753 0.37 0.715 −42.665 62.206
Constant −231.15 123.535 −1.87 0.061 −473.273 10.973

Mean dependent variable 1747.020 SD dependent variable 180.445
R-squared 0.848 Number of obs. 75

Chi-squared 419.784 Prob > chi2 0.000

***, **, and * denote significance at the 1%, 5%, and 10%, respectively.

Table 6. Tests and correction of endogeneity using the instrumental variable approach.

Variables OLS IV 2SLS

Gender −33.30587 −34.05081 −34.05081
Age 1.430131 1.57019 1.57019

Education 10.67333 25.39357 25.39357
Ext. Access −67.09641 −73.70401 −73.70401

Farmgate Prices 27.28735 27.12044 27.12044
Market Distance −5.523696 −4.889636 −4.889636

Market Information 39.67955 30.94707 30.94707
Access to Electricity 3.648271 9.770902 9.770902

3.7. Technical Efficiency of Broiler Production

An important objective of this study was to determine the technical efficiency of the
broiler industry in the project area. To achieve this objective, the Stochastic Frontier Model
was fitted to the production and socioeconomic data collected as part of the study. As
explained in the Methodology Section, a one-step approach was adopted to allow for the
determination of the factors that affect inefficiency at the same time as the frontier analysis
was performed. The Maximum Likelihood Estimation option was employed on STATA,
which yielded the results through multiple iterations. The variable costs of production,
such as the cost of procuring the day-old chicks, cost of purchasing feeds, heating and
lighting costs, vaccinations, and therapies, were included in the initial runs of the model,
and the iterations continued until the most influential variables were shown in the output
table. The results of the frontier estimation are presented in Table 7.

Table 7. Maximum likelihood estimation (MLE) of broiler farmers.

Gross Income Coef. Std. Err. Z p > z [95% Conf.
Interval]

Frontier

Flock Size 0.0253697 0.0129673 1.96 0.050 ** −0.0000458 0.050785
Feeds 0.0877613 0.0305764 2.87 0.004 *** 0.0278328 0.14769

Labour 13.851 0.0978389 141.57 0.000 *** 13.65924 14.04276
Medication 0.0032996 0.0171971 0.19 0.848 −0.0304061 0.037005

Constant −22.2411
Notes: ***, ** mean significant at the 1% and 5% levels, respectively. Source: The results from STATA (Version 14.2)
were generated from the field survey, 2020.
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The results in Table 7 show that the estimated coefficients of Flock Size (number of
day-old chicks), feed consumed by the birds, and the labour input to run the broilers were
statistically significant at the 1% level. These coefficients are positive, which supports
the notion that the higher the number of birds that are kept to maturity, the better the
performance in a commercial sense. Similarly, the greater the amount of feed that is fed
to the birds, the higher their liveweight at the time of sale and the higher their economic
value. At the market, buyers hold chickens up to size them up before quoting a price, and
the heavier the chicken, the higher the price asked by the seller and accepted by the buyer.
The appearance of heaviness is also related to the weight and state of health of the chicken,
which are influenced by the feeding regime on which the chickens have been raised. It also
stands to reason that the more labour that is devoted to taking care of the birds, the better
their performance, although this is also likely to add to the costs. Labour is needed to place
feed and water in the pens at least two times a day in the morning and evening, although it
may often be necessary to take a tour of the pen during the day to ensure that everything is
going well and to refill the feeders and waterers. Labour is also required to clean the chick
pen periodically. The wood shavings commonly spread on the floor of the chicken pens
become wet and muddy within a short time due to the activities of the birds and need to be
replaced to avoid them becoming fertile media for disease-bearing micro-organisms. Many
lethal diseases of chickens, such as coccidiosis, arise from contaminated and unhygienic
environments. There has to be a balance between the cost-effective use of labour and its
optimal use to ensure that profitability is not compromised.

Ironically, the coefficient of medication was insignificant, which could be due to the
absence of a consistent and systematic use of the medications in the small-scale broiler
production as a result of limited awareness, low capital base, and weak extension contact.
While the use of medications, particularly antibiotics, is rampant in poultry production
worldwide, it is not unlikely that this is not typical among the small-scale sector, which
exhibits the usual constraints in technology adoption that characterize smallholder pro-
duction systems. Contrary to previous studies, the authors of [28] established that farmers
who access extension services have a lower probability of adopting technologies. Also, in
Ghana, extension services are shown not to be significantly associated with the likelihood
of increasing household food security position [29].

3.8. Technical Inefficiency

The one-step approach for the estimation of technical efficiency incorporates an ineffi-
ciency model within the same operation. In line with the theory, factors such as the age
of the farmer, gender of the farmer, educational level of the farmer, and extension contact
were considered to have an important influence on the efficiency of any system. For this
reason, those variables were included in the model, and the results are presented in Table 8.

Table 8. Determinants of technical inefficiency.

Inefficiency
Model Coef. Std. Err. Z p > z [95% Conf.

Interval]

Age 4.135937 0.3426792 12.07 0.000 *** 3.464298 4.807576
Gender −2.554404 1.082274 −2.36 0.018 ** −4.675621 −0.43319

Education −2.955808 1.079291 −2.74 0.006 *** −5.071179 −0.84044
Extension 1.341414 1.513759 0.89 0.376 −1.625499 4.308328

Constant −19.28456
Notes: ***, ** mean significant at the 1% and 5% levels, respectively. Source: The results from STATA (Version 14.2)
were generated from the field survey, 2020.

The results show that the estimate of age had a positive coefficient that was statistically
significant at the 1% probability level. This means that, the older the farmer, the more
inefficient the operations of the farm, thus implying that younger farmers might be more
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technically efficient than older farmers. While this result makes intuitive sense, it contradicts
the findings of [30]. On the other hand, the results support the findings of [31,32].

The results regarding gender, educational level, and extension access were also exam-
ined. According to the results, the estimates for the gender and educational level of the
farmer had a negative coefficient but were statistically significant at 5% and 1%, respec-
tively. These results are consistent with results obtained by other studies with respect to
the educational level [32], and gender of the farmer [33]. These results could suggest that,
with respect to gender, women are more technically efficient than men in the management
of broiler projects. With respect to the educational level, the negative coefficient suggests
that a lower level of education corresponds with more technical inefficiency, meaning that
the more educated the farmer, the more technically efficient the broiler business. Curiously,
extension access was not statistically significant probably because it was not well-structured
and delivered according to the farmers’ needs.

It is often necessary to test the reliability of the estimates. One element that tends to
be susceptible to error is the inefficiency model, since problems of heteroscedasticity may
arise. When such a problem exists, then, the estimates are likely to be biased. In STATA, the
cross-command allows for the testing of the inefficiency term, USigma, and its correction, if
heteroscedasticity is detected. Table 9 presents the results of the heteroscedasticity test of
the inefficiency term, which confirms that its variance is explained by differences in age
and the educational level of the farmer, which invariably suggests that the experience of
the farmer determines how efficient the operations would be.

Table 9. Test of heteroscedasticity on the deterministic error term (U).

Coef. Std. Err. Z p > z [95% Conf.
Interval]

U-Sigma

Age 0.9937991 0.2713766 3.66 0.000 *** 0.4619107 1.525688
Education 1.409272 0.4279824 3.29 0.001 *** 0.5704423 2.248103
Extension 0.4924208 0.802442 0.61 0.539 −1.080337 2.065178

Constant −7.311918
Notes: *** means significant at 1% level. Source: The results from STATA (Version 14.2) were generated from the
field survey, 2020.

It may be the case that the heteroscedasticity originates from the disturbance term,
v, rather than the inefficiency term, U. In that case, the Vsigma was tested to ascertain
whether the variables fitted with respect to the inefficiency term provide any information
that might help to understand the behaviour of the overall model. Table 9 provides the
results of the test with respect to the disturbance term and confirmed that only the age of
the farmer has the possibility of varying to the extent that it affects the estimation results,
while Table 10 presents the results with respect to the stochastic error term.

Table 10. Test of heteroscedasticity on the stochastic error term (V).

V-Sigma Coef. Std. Err. Z p > z [95% Conf.
Interval]

Age −0.7776877 0.1170086 −6.65 0.000 *** −1.00702 −0.54836
Education 0.1430705 0.4574664 0.31 0.754 −0.7535471 1.039688
Extension −0.9391633 0.6854974 −1.37 0.171 −2.282714 0.404387
Market In-
formation −0.0429347 0.5843637 −0.07 0.941 −1.188266 1.102397

Constant −2.786895
Notes: *** mean significant at 1% level. Source: The results from STATA (Version 14.2) were generated from the
field survey, 2020.
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4. Discussion

This study sought to assess the viability of government-funded small-scale broiler
enterprises in Northern KZN. A gross margin/gross profit margin analysis was employed
to determine the profitability of the government-funded small-scale broiler enterprises, in-
cluding an analysis of the production and marketing challenges and the factors influencing
their profitability. The gross margin and gross profit margin analyses show that, generally,
the gross margin and gross profit margin obtained by the sampled government-funded
small-scale broiler producers are positive, suggesting that these enterprises are viable
(profitable). However, the sampled government-funded small-scale broiler producers had a
lower performance in comparison to the small-scale producers that supply the Commercial
Chicken Farm. This finding was expected given that the small-scale producers that supply
the Commercial Chicken Farm produce on a large scale and use bulk feed, medication,
and controlled environments that contribute to the increased gross margin and gross profit
margin under that programme.

On the other hand, the government-funded small-scale broiler producers have a lower
mean gross margin because they still use low input technology, which may affect their
gross margin and gross profit margin. When comparing the districts, it was found that
broiler producers in King Cetshwayo realized gross margins and gross profit margins that
exceeded those of farmers in the two other study districts. This finding could be attributed
to the developmental level of the district in terms of better infrastructure such, as roads and
water services, when compared to the Zululand and uMkhanyakude Districts. Generally,
the results imply that the government-funded small-scale broiler producers can do better in
respect to production, marketing, and financial management to enhance their profitability.
Dumping continues to pose a serious threat to survival of the poultry enterprise [34].

Several production and marketing challenges were observed that could potentially
translate to the viability of the broiler enterprises. The descriptive statistics revealed that
the primary challenges ranged from poor infrastructure, lack of value addition facilities
like refrigeration, and lack of access to proper processing and storage facilities, such as
abattoirs and refrigerators. The lack of infrastructure, such as abattoirs and refrigeration,
prevent the producers from participating in formal markets [20]. The primary marketing
challenges reported include a lack of access to formal markets, lack of market information,
and high transport costs. Access to formal markets and market information provides
an opportunity for farmers, given their budgetary constraints, to sell their output at the
best price. Ready access to market information reduces the transaction costs of searching
for information [35]. Therefore, having access to market information, ceteris paribus,
can significantly increase the profitability of broiler production. Our findings show that
the sampled government-funded small-scale broiler producers relied mostly on informal
markets instead of guaranteed formal markets. It has been demonstrated that it is not
good for a business to rely on unguaranteed customers because there is no assurance that
the product will be marketed [35]. Other studies [36] suggest that the lack of transport
by small-scale broiler producers is a significant problem and one of the main reasons for
small-scale producers and their business not being viable. Small-scale broiler producers
may receive a lower gross margin because of the resulting feeding costs for the matured
broilers that are ready for the market but remain unsold due to lack of markets [37]. Again,
the government-funded small-scale broiler producers travelled long distances to access
markets. This situation reduces profits as it increases transaction costs. The lack of market
information reduces the viability of the project because there is no guarantee that all broilers
will be sold on time [36].

Further, we analysed the factors that influence the profitability and technical efficiency
of the government-funded small-scale broiler enterprises in Northern KZN. Our findings
show that the producer demographics with the exception of the gender variable were
little or not related to profitability. It may seem as though profitability depends more on
farm-related factors than on the personal characteristics of the producers. In that regard,
the study found that farmgate price, access to market information, and access to extension
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services significantly influenced the gross margin. The results show a gender disparity
in broiler production in Northern KZN, where males dominate this sector, except for
the King Cetshwayo District. This gender disparity presents an important opportunity
for comparison and generation of gender-sensitive poultry production and management
practices. Research [38] showed that women perform well in broiler production in terms
of record-keeping and tracking business profitability. The regression results, however,
suggest otherwise, i.e., male small-scale broiler producers are more profitable than female
small-scale broiler producers. This finding is in contrast with those of other studies, for
example, [39] postulated that women in small businesses are more likely to be profitable
than men. However, this finding could be explained as men tend to be more resourceful
in terms of access to resources, infrastructure, land, and credit, all of which could act as a
prerequisite for sustainable production. A strong case can be made for taking full account
of socio-cultural issues, including gender-based aspects, in the design of capacity building
and support schemes in poultry production [40]. Consistent with our prior expectation, the
influence of farmgate price on the profitability of the broiler enterprise is a positive and a
statistically significant one. The regression model predicts that a higher market price of
the broiler would translate to an increased gross margin. This finding agrees with those of
previous research [41], which also found that the farmgate price is positively associated
with the gross margin. Surprisingly, the regression model shows that access to market
information is statistically significant, but negatively correlated with gross margin. This
finding disagrees with our prior expectation and is in contrast with those of many studies,
for example, [42] indicated that access to market information is positively correlated to
gross margin. This finding could be explained by descriptive results that reveal that
the total allocable costs by the small-scale broiler producers were higher than those of a
large-scale broiler producer (Commercial Chicken Farm). Small-scale broiler producers
struggle to access market information, and this has a detrimental effect on their returns.
This, in turn, translates to a lower gross margin given the fact that they do not conduct
value-adding processes to their products to attract a lucrative market. Again, information
asymmetry tends to affect production decisions because of the uncertainty of a guaranteed
market and prices. Also, poultry traders in informal markets can often collude in setting
prices, leaving small-scale producers at a disadvantage. Extension plays a crucial role in
empowering farmers with farming knowledge, techniques, and skills [36]. Consistent with
our expectation, we found that the variable access to extension services was statistically
significant and positively influenced the gross margin.

The indication of the importance of flock size, feed cost, and labour in determining
the technical efficiency of small-scale broiler production confirms a priori assumptions
and further validates the OLS model, which reveals that production/farm-related factors
are more influential than the socio-demographic characteristics. The importance of these
production/farm-related factor in broiler production in South Africa was forcefully demon-
strated in 2023 with by the crisis that the sector has faced, featuring the most devastating
losses that the sector has ever experienced. In a few short months, the sector lost as many
as 7.5 million birds and the country virtually ran out of eggs; as recently as October 2023,
many shops had not sold a single egg for weeks, while others introduced a rationing
system. In the sections where eggs were usually kept, shops now display milk and other
beef products, an irony that is not missed, as a great bovine revenge in the epic conflict
between red and white meat. While the exact causes of this disaster could still be subject
of investigation, a popular view is that the frequent power outages, known as “loadshed-
ding”, may have raised costs of routine poultry site activities, leading to the production
environment being compromised [43,44]. It is often said that “poultry diseases are a sign of
the lazy farmer”[45].

The component of the SFA that explains the technical inefficiency of the broiler pro-
duction system, on the other hand, confirms the importance of a set of socio-demographic
characteristics that mirror the results of the OLS. The crucial contribution of women in
efficiently executing tasks that call for tender care is clearly demonstrated in the results, in
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a way validating the findings of the OLS model. A clear path for implementing a remedial
intervention is therefore afforded by the results in terms of the technical and socio-economic
changes that are necessary.

5. Conclusions

Livestock production, especially in developing countries, generally requires simul-
taneous interventions to promote less competitive producers to access markets and be
more viable. The sampled government-funded small-scale broiler enterprises in Northern
KZN in South Africa were generally found to be profitable. Nonetheless, when compared
to the small-scale producers that suppy a large-scale broiler enterprise, as expected, the
government-funded small-scale broiler enterprises performed relatively lower in terms of
gross margin and gross profit margin. The government-funded small-scale broiler enter-
prises in Northern KZN can perform better if both the production and marketing challenges
constraining them can be minimized. These include a lack of necessary infrastructure, such
as abattoirs/refrigeration, and marketing challenges that include a lack of access to for-
mal markets, limited market information, high costs of transport, and lack of their own
transport. All these challenges can affect the viability of broiler enterprises.

For a sustainable broiler development support programme, the government through
extension services should emphasize the capacity building of the producers since broiler
production is dynamic and also a knowledge-intensive sector. Relevant broiler production,
marketing, and financial knowledge are critical elements for efficient and sustainable broiler
enterprises. Concerning high transport costs and lack of their own transport, small-scale
broiler producers can take advantage of collective action and economies of scale in terms
of bulk output marketing, including shared transport costs. However, more government
support for these initiatives in terms of infrastructure provision (abattoirs and refrigeration)
would certainly be paramount. Strategies seeking to address market information asymme-
tries cannot be overemphasized. These can be either through promoting the use of cheaper
sources of information, for example, strengthening the already existing government exten-
sion services, and the use of Information Communication Technology (ICT) could reduce
the cost of marketing, thus making the sector competitive.

Access to cheaper market information can promote the participation of small-scale
broiler producers in high-end markets, thus increasing their profitability. These strategies
could potentially be developed and tested for replication on a wider scale. Although
this study established the sampled government-funded small-scale broiler enterprises in
Northern KZN as economically viable, the socio-economic impact it has on the small-scale
broiler producers was not investigated. A more systematic comparison with non-scheme
broiler producers would yield important insights as well. Even for the scheme farmers
investigated, a more detailed inspection of their operations, including access to their
accounting documents, would be helpful. Future research should focus on those aspects
and further assess the socio-economic impact of the government-funded small-scale broiler
enterprises on producers and the broader community at large.
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