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Abstract

Globally, the demand for beef and beef-related products has significantly escalated over the
past decade. This study aimed to evaluate the factors influencing the market participation
of smallholder beef cattle farmers in uMgungundlovu, South Africa. The study employed a
cross-sectional research design, which followed a mixed-methods approach to collect data.
Survey data were collected from smallholder cattle farmers from the uMgungundlovu
District in KwaZulu-Natal using a semi-structured questionnaire. Purposive sampling
was employed to select four local municipalities from the uMgungundlovu District out
of a total of seven, whereas a simple random sampling was used to recruit farmers. The
sampling was conducted using Microsoft Excel, whereby each farmer was allocated a
random number, and then the required sample was generated from those numbers. To
determine factors that influence farmers” market choice, a multinomial logit regression
model was used. A significant proportion of the farmers (43.1%) were aged between
51 and 70, followed by 35.5% aged 31 to 50. Just under half (48.2%) of farmers had
received formal training in livestock production. This finding (p < 0.001) reinforces the
central role of education in income determination. Better-educated individuals tend to
earn more and diversify their income sources. This study underpinned that the livestock
farming population is dominated by primarily middle-aged, male, semi-educated, and
resource-poor individuals, and they rely significantly on traditional farming methods and
government assistance. The multinomial logit regression revealed that farmers’ market
choices are influenced by education level, extension service quality, access to quality bulls,
and breeding knowledge significantly influenced farmers” market choices. Specifically,
secondary and tertiary education reduced the likelihood of participating in auction markets
relative to informal markets, while limited breeding knowledge and poor extension services

further constrained participation in formal channels.
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Globally, the demand for beef and beef-related products has significantly escalated
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distributed under the terms and over the past decade [1]. The major contributing country to this rise is China’s 5.1% growth
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capital gains or revenue generation, an increased demand is a desired scenario, ceteris
paribus. However, the beef industry is plagued with severe challenges that limit its
capability to adequately meet the escalating demand. These challenges include climate
change, drought, volatile consumer preferences, and socioeconomic and political factors [3].
One of the adversaries for consumers in a scenario where the demand far exceeds the
supply is an increase in product prices, which is done to regulate the market. Evidently, the
global beef industry adopted this traditional regulation strategy, resulting in an 8% beef
price increase [2]. A rise in product prices lowers the affordability, which contradicts the
pursuit of global food security. Thus, high beef prices affect the purchasing power of rural
households, reducing affordability. This limits access to rich protein sources, undermining
household food security. Consequently, a cycle of nutritionally vulnerable households
is created. Hence, the Food and Agriculture Organization (FAO) always promotes other
strategies that can advance mass production.

Many developed countries such as China, the United States, India, and European
countries, including Germany, France, and Spain, invest in and promote smallholder beef
cattle farming to intensify the efforts to meet the rising demand [3]. This means that there
is significant market participation by smallholder beef farmers, thus strengthening the
beef industry and expanding supply. For instance, recently, Australia experienced a rapid
growth of its herd sizes to approximately 30 million heads produced [2]. This can be easily
and hypothetically translated into an escalation in beef supply, as Australia anticipates a
production growth of 16% in 2025.

Information about the underdeveloped and developing countries’ approaches for
tackling the global challenge of increased demand for beef and beef-related products is
poorly documented. Commonly, these countries opt for increasing the importation of the
particular product in order to meet the demand. For instance, recently in South Africa, beef
production increased by 7.3%, where it is significantly boosted by increased imports of live
beef cattle from neighboring countries such as Botswana and Namibia [2].

In developing and underdeveloped countries, market participation by smallholder
beef farmers in Sub-Saharan Africa (55A) remains at significantly low levels [3]. The
responsible factors for the poor market participation by smallholder beef farmers remain
unresolved and poorly documented. Factors such as poor infrastructure, limited access
to credit, and high transaction costs have been suggested as the main constraints to mar-
ket participation among smallholder livestock farmers, further restricting their choices
of sales channels [4]. While it is difficult to influence some of these constraint factors
(age, gender, climate shocks, etc.), others can be controlled (education, training, market
distance, etc.) through government interventions [5]. As a result, informal markets have
remained a preference for smallholder farmers due to limited entry restrictions, although
they often yield minimal returns. Thus, investigating and understanding factors that
affect both participation and channel choice remains essential and relevant for design-
ing appropriate interventions that improve commercialization and welfare outcomes of
smallholder farmers.

South Africa’s trade policies, including beef import tariffs and regional livestock move-
ment restrictions, also have implications for smallholder farmers’” market opportunities.
Import controls and veterinary permit requirements play a role in protecting domestic
producers from foreign competition. They potentially stabilize local beef prices and en-
courage smallholder participation [6]. However, disease outbreaks such as foot-and-mouth
disease restrict livestock movements, especially cattle, disrupting supply chains and lim-
iting access to formal markets. This forces smallholders to be dependent on informal or
local market channels [7]. Hence, targeted policy support, such as disease-free zones and
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improved traceability systems, becomes crucial in helping and integrating smallholders
into higher-value markets, building resilience within the livestock sector [8].

To the best of the authors” knowledge, there is no previous research that has been
conducted in the current study area investigating the factors that limit market partici-
pation by smallholder beef farmers. Consequently, evaluating the factors limiting the
market participation of smallholder beef cattle is warranted in order to devise strategies
to improve the situation. Therefore, the objective of this paper is to determine factors
that influence smallholder beef cattle participation in the most accessible market channels
in KwaZulu-Natal.

There are various types of market channels available for smallholder beef cattle
farmers in South Africa. These include butcheries or abattoirs, auctions, and informal
markets. Given that smallholder farmers in South Africa prioritize certain markets
over others, market channels are assumed to be distinct and mutually exclusive to
facilitate interpretation. Thus, the multinomial logit (MNL) framework is a suitable
analytical framework. The MNL framework allows probabilities associated with each
market channel to be estimated based on farmer-specific characteristics such as age,
education, access to credit, and market distance. Moreover, the categorical variable
allows the categorical dependent variable with two outcomes to be accommodated [9].
This framework is common in agricultural marketing studies that capture the influence
of socioeconomic and institutional factors on market channel selection [10]. Therefore,
it is flexible and easy to interpret for policy-oriented research that aims to improve
smallholder access to formal and profitable markets.

2. Materials and Methods
2.1. Research Design and Data Collection

The study employed a cross-sectional research design, which followed a mixed-
methods approach that combined quantitative data with qualitative field observations
to collect data. Survey data were collected from smallholder cattle farmers from the
uMgungundlovu District in KwaZulu-Natal using a semi-structured questionnaire. The
questionnaire comprised questions on household demographics, production, market
access, and institutional support. Pilot testing and expert validation were conducted to
assess and ensure the reliability of the questionnaire. Purposive sampling was employed
to select four local municipalities from the uMgungundlovu District out of a total of
seven. The purposive sampling was based on the prevalence of smallholder cattle
farmers in the area and accessibility regarding logistics. The survey with smallholder
cattle farmers sought to collect the following information: household demographic
information, socioeconomic status, access to credit, livestock management practices,
cattle production figures, cost of production, market participation, access to training,
and livelihood outcome, among others. Figure 1 depicts the geographic location of the
sampled municipalities in uMgungundlovu District.
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Figure 1. Map showing local municipalities under the uMgungundlovu District. Source: Statistics
South Africa [11].

2.2. Sampling Procedure and Sample Size

The target population was the smallholder livestock farmers from the uMgungundlovu
District Municipality. Farmers from the selected municipalities formed the sampling frame,
and the sampling unit was a household. A comprehensive list of livestock farmers was
obtained from the Department of Agriculture in uMgungundlovu. A simple random
sampling technique was used to recruit farmers into the study. The sampling was conducted
using Microsoft Excel, whereby each farmer was allocated a random number, and then the
required sample was generated from those numbers. Sample size determination was done
using a formula suggested by [12]. The assumption is that if there is a large population, but
the variability in the proportion of the population that will adopt the practice is unknown,
it is recommended to use a p-value of 0.5 (maximum variability). The study desires a 95%
confidence level and —5% precision. The resulting sample size is demonstrated in the
following equation.

~ Z%pq  (1.96)*(0.5)(0.5)

ny = = =385
e? (0.05)?

where 7 is the required sample size, p is the percentage occurrence of a state or condition, e
is the percentage maximum error required, and Z is the value corresponding to the level of
confidence required.

The study relied on the following eligibility criteria based on the research objectives:
for recruiting respondent farmers be practicing smallholder livestock production; have
access to farming land, either owning, leasing, or communal; and must start from 18 years
of age to give proper information regarding farming activities.

2.3. Analytical Framework

Descriptive statistics, together with chi-squared test for association between variables,
were used to characterize respondent farmers’ socioeconomic characteristics. However,
to determine factors that influence farmers’” market choice, a multinomial logit regression
model was used. Market types were treated as distinct and mutually exclusive alternatives
to simplify analysis and facilitate interpretation. Hence, the multinomial logit (MNL)
model was employable. The assumption was that farmers decide to prioritize specific
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markets for selling cattle, and the MNL allows for estimation of the probability of each
choice conditional on farmer and farm characteristics. The multinomial logit (MNL) model
estimates the probability that a farmer chooses a particular market type. The implicit
multinomial model was specified as

Py, = j) = 2B

=———"— forj =12 .,]
Yi_ exp(Xipi)

where

Y; = Market type choice for farmer I, and the base category used for comparison was
“informal markets”;

X; = Vector of explanatory variables;

B; = Vector of coefficients for category j;

J = Number of market alternatives.

In the full model, several independent variables were considered and are listed in
Table 1. The hypothesis was that market channel choice is influenced by both socioeconomic
and institutional variables [9,10].

Table 1. List of all independent variables considered in the full model.

Variable Name Type Description
. Type of market used: Informal Market, Auctions,
Market type Categorical Abeattoirs or Butcheries
Gender Categorical Sex of the farmer (Male, Female)
Age group Categorical Age bracket (18-30, 31-50, 51-70, >70)
Education level Categorical Education level (No formal, Grade 8-12, Tertiary)
Formal employment Categorical Employment status
Household income bracket Categorical Household income level
Extension service quality Categorical Perceived extension quality (Low, Medium, High)
Access to credit Binary Credit access (Yes/No)
Average calving rate Ordinal Average calves per cow
Cattle productivity measure Categorical Type of productivity metric used
Market distance category Categorical Market access distance or constraint
Market access challenges Binary Access challenges (Yes/No)

The minimal adequate model retained only statistically significant predictors (or those
with at least one significant level). These are presented in Table 2.

Table 2. List of independent variables retained in the final model.

Variable Name Type Base Category
Education_level Categorical Grade 1-7
Extension_service_quality Categorical High
Gender Categorical Female
Market_distance_category Categorical Close Access
Age_group Categorical 18-30

3. Results and Discussion

Table 3 presents the descriptive statistics results of socioeconomic characteristics of
respondents. Understanding agricultural behavior, service accessibility, and technology
adoption requires an understanding of farmers” socioeconomic traits. Significant insights
into the demographic and economic circumstances of the surveyed population can be
gained from the data displayed in the summary tables. While these findings provide
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important insights, they may not be generalizable to the entire district and should be
interpreted with caution. Moreover, out of the 400 total questionnaires distributed, the
respondents did not answer all the questions, leaving each variable with a varying number
of responses. Thus, a column of missing values was included to indicate the total number
of valid responses per variable. The analysis relied on the valid responses per variable due
to the non-numeric nature of most variables, which could not allow imputation techniques
for filling in missing values. Furthermore, there were no sensitivity checks to confirm that
the exclusion of missing values did not significantly alter the distribution of key variables
(Table 3).

Table 3. Summary table of demographic and economic circumstances of the surveyed population.

Variable Proportions (%) Missing Values  Total (1) Chi-Square p-Value

Gender F: 40.7%, M: 59.3% 14 383 13.162 0.000
>70: 13.8%, 18-30: 7.7%,

Age Group 31-50: 35.5%, 51-70: 43.1% 5 392 135.531 0.000

Farm Resident No: 14.0%, Yes: 86.0% 19 378 195.725 0.000
Grade 1-7: 31.1%, Grade

Education Level 8-12: 47.8%, No Formal: 14 383 149.794 0.000

12.3%, Tertiary: 8.9%

Training on Livestock No: 51.8%, Yes: 48.2% 32 365 0.463 0.496
Crops: 6.0%, Gov Grant:

Major Income Source 32.5%, Livestock Sales: 28 369 755.317 0.000

Child Support Grant
Household Wealth

Land Ownership

Experience
Cattle Breeds

Land Size (ha)

Crossbreeds: 19.8%, Exotic:

46.3%, Salary: 11.9%,
Crops: 3.6%, Gov Grant:
13.3%, Livestock Sales: 314 83 151.036 0.000
73.5%, Salary: 6.0%
Less Poor: 15.1%, Poor:
58.8%, Very Poor: 26.1%
>20 yrs: 17.4%, 0-5 yrs:
28.0%, 10-20 yrs: 21.1%, 18 379 23.332 0.000
5-10 yrs: 33.5%

>20 yrs: 17.4%, 0-5 yrs:

28.0%, 1020 yrs: 21.1%, 18 379 23.332 0.000
5-10 yrs: 33.5%

40 357 110.773 0.000

2.8%, Indigenous: 77.4% 8 389 356.38 0.000

<2 ha: 47.7%, 2-10 ha:
26.7%, 10-20 ha: 12.2%, 11 386 125.689 0.000
>20 ha: 13.5%

3.1. Gender Distribution

The study revealed that 59.3% of farmers were male and 40.7% were female, reflecting
a male-dominated agricultural sector. This aligns with findings from Aliber and Hart [13]
and Ozor and Nnaji [14], who noted that livestock farming is male-dominated, with men
having more access to production resources. However, Zuwarimwe and Kirsten [15]
reported a contrasting pattern where female (58.3%) participation exceeded that of males
(41.7%), highlighting contextual differences. While women remain active in agriculture,
structural barriers like land ownership and access to services continue to limit their full
participation.

3.2. Age Distribution

A significant proportion of the farmers (43.1%) were aged between 51 and 70, followed
by 35.5% aged 31 to 50. This aging farmer population is consistent with Van Averbeke
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et al.’s study [16], which emphasized low youth involvement in agriculture. Only 7.7%
were under 30 years, underscoring a generational gap in farming. Similar trends were noted
in Turkey [17] and India [18], where older males dominate the livestock farming sector.
This raises concerns about the sustainability and renewal of the agricultural labor force.

3.3. Farm Residency

The results show that the majority (86%) of farmers lived on their farms. This high
on-farm residency supports effective farm management and productivity, as suggested by
Fanadzo and Ncumbe [19]. Proximity to livestock and cropland enables better control of
inputs and rapid response to challenges.

3.4. Educational Attainment

Approximately 47.8% of the farmers attained secondary education (Grade 8-12), while
only 8.9% had tertiary qualifications. The low level of tertiary education is common
in rural agricultural populations and may limit access to information and adoption of
innovations [20]. Moreover, these findings are in line with studies in Oyo State, where
85% farmers had at least primary education or secondary [17,18,21,22]. This lack of tertiary
education rates may limit strategic planning, financial literacy, and engagement with
complex technologies.

3.5. Training in Livestock Production

Just under half (48.2%) of farmers had received formal training in livestock produc-
tion. This indicates a gap in skills development, as also noted by Van Averbeke and
Mohamed [23]. Kumar et al. [24] found that 44.6% of goat farmers were illiterate, indicating
low baseline education levels, which often correlate with limited access to training. In
addition, Mafimisebi et al. [25] linked education and training to the adoption of modern
livestock technologies, reinforcing the need for targeted extension services. Moreover,
Singaravadivelan et al. [26] also reported a 60% illiteracy rate among Tamil Nadu sheep
farmers, suggesting that a lack of education is a common barrier in many smallholder con-
texts. Hence, enhancing farmer training could significantly improve livestock management
practices, contributing to productivity and income gains.

3.6. Major Income Sources

Livestock sales (46.3%) and government grants (32.5%) were the primary income
sources, underlining the sector’s importance to rural livelihoods. These results conquer
with a study conducted in western Kenya, which revealed that 95% of their farmers rely
on livestock farming as their primary livelihood. Zuwarimwe and Kirsten [15] state that
smallholder farmers continue to struggle to access external funding and other resources
they need to expand and grow their farms. In addition, the dependence on government
support signals vulnerability and limited resilience. The problem also lies in farmers not
having access to credit, reflecting financial exclusion. Makhura et al. [20] emphasized
the critical role of credit in helping farmers to receive sufficient currency, regardless of
income. These findings suggest that financial services are essential for unlocking farmers’
productive potential.

3.7. Child Support Grants and Household Wealth

Among those receiving child support grants, 73.5% also earned income from livestock,
showing the role of agriculture in complementing social safety nets. This aligns with
broader evidence that social grants are often reinvested into productive activities, thereby
stabilizing household income. The results showed a substantial share of households
identified as poor (58.8%) or very poor (26.1%), consistent with national rural poverty
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statistics [11]. Poverty constrains investment in agricultural inputs and technologies,
contributing to low productivity and market exclusion.

3.8. Land Ownership and Farming Experience

Most farmers had land tenure of 5-10 years (33.5%) or 0-5 years (28%), with similar
trends in farming experience. This pattern may reflect beneficiaries of land reform programs
or new entrants into farming. However, short tenure duration may discourage long-term
investment in infrastructure and sustainable practices [27]. In contrast, in Alabama, Tackie
et al. [28] found that 82% of small livestock producers had farming experience of 30 years
or less, and 48% owned over 60 acres, reflecting more stability and scale than in the current
study. This suggests that while farming experience may be similar, landholding size
differs markedly.

Kumar et al. [24] categorized goat farmers into landless (25.8%), marginal (54.2%),
and small/semi-medium (20.0%) landholders, closely mirroring the distribution found
in the present study. The prevalence of marginal farmers also supports the assertion that
smallholder status limits scale and resilience. Singaravadivelan et al. [26] reported that
most migratory sheep farmers had over 20 years of experience and were small to marginal
dryland farmers, further supporting the link between long farming experience and small
landholding. Moreover, Mafimisebi et al. [25] emphasize that land ownership and farming
experience directly impact the adoption of modern farming technologies. The short tenure
in the current study could therefore hinder innovation adoption.

3.9. Cattle Breed

In the current study, indigenous cattle breeds made up 77.4% of herds, a prefer-
ence largely attributed to their resilience, adaptability, and low-input requirements traits
that make them well-suited to the resource-constrained environments in which many
smallholder farmers operate [29]. This trend aligns with findings from Nigeria, where
Yakubu et al. [30] observed that smallholder farmers with lower education levels favored
indigenous breeds due to their ease of management and ability to thrive under poor nutri-
tional conditions. Similarly, in Ethiopia, Kassie et al. [5] found that more educated cattle
buyers were willing to pay a premium for traits such as disease resistance and traction
potential, suggesting that education influences not just breed preference but also an appre-
ciation for economically valuable traits. The high proportion of indigenous breeds in the
current study may therefore reflect both practical adaptation to local environmental chal-
lenges and limitations in farmer education or access to genetic improvement programs. In
contrast, in Tanzania, smallholder livestock keepers with formal education were more likely
to adopt improved dairy and beef breeds compared to those with no formal education [31].

3.10. Land Size

Nearly half (47.7%) of respondents in the current study farmed on less than two
hectares, reflecting a dominance of smallholder farming that limits economies of scale,
mechanization, and diversification. This pattern is consistent with findings from Van
Averbeke et al. [16] in Kenya and Van Averbeke and Mohamed [23] in South Africa, both
of whom observed that small land sizes constrain income and productivity. Similarly,
Vandre et al. [32] reported that 35% of farmers in Madhya Pradesh held 1-2 hectares, with
7.2% being landless, while Kumar et al. [24] highlighted a high prevalence of marginal
and landless goat farmers, demonstrating the widespread nature of land constraints in
developing countries. In contrast, Tackie et al. [28] found that nearly half of small livestock
producers in Alabama owned more than 60 acres, suggesting that larger landholdings
in developed contexts may enhance resilience, productivity, and capacity for modern
farming practices.
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3.11. Chi-Squared Test of Association Among Sociodemographic Factors

The Chi-squared test of association among sociodemographic factors is presented in
Table 4.

Table 4. Chi-squared test of association among Sociodemographic factors.

Variable Pair Chi-Square p-Value

Marital status vs. age group 45.512 0.000 *
Marital status vs. household head 7.433 0.059 NS
Marital status vs. education level 30.373 0.000 *
Marital status vs. formal employment 11.318 0.010*
Marital status vs. household income bracket 10.065 0.122 NS
Age group vs. household head 13.226 0.004 *

Age group vs. education level 149.034 0.000*
Age group vs. formal employment 6.228 0.101 NS

Age group vs. household income bracket 15.356 0.018 *
Household head vs. education level 7.056 0.070 NS
Household head vs. formal employment 13.661 0.000 *
Household head vs. household income bracket 0.65 0.722 NS
Education level vs. formal employment 17.768 0.000 *
Education level vs. household income bracket 39.851 0.000 *
Formal employment vs. household income bracket 9.783 0.008 *

* Significant at p < 0.05; N® Not significant.

3.11.1. Marital Status and Age Group

The relationship between marital status and age group was found to be statistically
significant (p < 0.001), which was expected. Younger individuals are more likely to be single
or unmarried, while older individuals are more likely to be married or widowed. This
finding aligns with population demographic trends across rural contexts in Sub-Saharan
Africa [11]. Age is a critical factor in marital status, with different age groups exhibiting
varying marriage patterns. According to Spaull [33], younger individuals may delay
marriage due to educational or career pursuits, while older age groups may experience
higher rates of marriage or remarriage. Clark and Brauner-Otto [34] state that the timing of
marriage can also affect long-term health outcomes, with early marriages sometimes linked
to higher mortality risks. In addition, younger age groups are more likely to be single or
never married, while marriage rates tend to increase with age, peaking in the middle age
groups before declining slightly in later years due to widowhood [35]. In many developing
countries, early marriage remains common, particularly among women, though this trend
is gradually changing with increased educational attainment and economic participation.
Older age groups are more likely to include divorced or widowed individuals, especially
among women, due to higher male mortality rates [34].

3.11.2. Marital Status and Household Head

Although the relationship between marital status and household headship in this
study is not statistically significant at the conventional 5% level (p = 0.059), it does approach
significance, indicating a potential association that merits attention. This finding aligns
only partially with the broader literature, which consistently identifies marital status as a
strong predictor of household headship. For instance, Hunter [36] emphasized that married
individuals are more likely to assume headship roles due to entrenched traditional family
structures that prioritize spousal co-residence and joint decision-making authority.
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3.11.3. Marital Status and Education Level

The significant association (p < 0.001) between marital status and education level sug-
gests that individuals with different educational backgrounds may marry at different rates
or ages. Prior studies have shown that higher education often delays marriage [36], which
may be a contributing factor here. Education level significantly influences marital status,
with higher education often associated with delayed marriage. This delay is attributed to
prolonged educational pursuits and the desire for compatibility in spouse selection [37].
Individuals with higher educational attainment are more likely to marry later, but their
marriages tend to be more stable [38]. This is often attributed to the delaying effect of
prolonged schooling and career establishment, as well as improved communication and
problem-solving skills among the more educated [39]. Additionally, higher education levels
are associated with greater selectivity in marital decisions and a lower likelihood of divorce.
Conversely, those with lower educational levels tend to marry earlier but also have higher
rates of marital dissolution [40].

3.11.4. Marital Status and Formal Employment

The significant association (p = 0.01) suggests that formal employment status may
influence or be influenced by marital roles. Married individuals may be more likely to seek
or maintain formal jobs due to household responsibilities, though this effect is also mediated
by gender roles and regional labor market dynamics. Employment status itself can influence
marriage decisions, with higher income levels and stable employment being associated with
a greater inclination towards marriage, reflecting economic stability and independence [41].
Marital status significantly correlates with employment patterns. Married individuals are
often more likely to be formally employed compared to their unmarried counterparts. This
association may be attributed to greater financial responsibilities among married people,
which incentivize stable employment [42]. Moreover, married men tend to experience
a “marriage premium” in earnings, possibly due to employer perceptions of increased
stability and responsibility [43]. Conversely, unmarried individuals, especially single
women, may face structural labor market disadvantages and caregiving responsibilities
that limit access to formal employment opportunities [44].

3.11.5. Age Group and Household Head

This significant association (p = 0.004) is intuitive. Older individuals are more likely
to be household heads, while younger respondents may reside within extended family
arrangements. This is consistent with South African census data showing that headship
increases with age [11]. Older individuals are more likely to be household heads, as age
is often linked to greater life experience, financial stability, and authority within family
structures [45]. In South Africa, the General Household Survey shows that household
heads are typically aged between 35 and 59 years, with fewer heads under 30 years old [11].
This reflects the global pattern of delayed household formation, often due to extended
education, urban migration, or unstable employment among youth [46].

3.11.6. Age Group and Education Level

The highly significant result (p < 0.001) may reflect generational changes in access to
education. Younger respondents are more likely to have reached higher levels of school-
ing due to post-apartheid educational reforms [33]. Younger cohorts tend to have higher
levels of formal education than older cohorts, particularly in developing countries, due to
improvements in school infrastructure, government funding, and reduced gender dispar-
ities in education [33]. This trend mirrors global patterns where access to education has
expanded over time, particularly for women [47].
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3.11.7. Age Group and Household Income Bracket

These results reveal an association (p = 0.018) that indicates that age is linked to income
differences. Older individuals may accumulate more assets or income sources over time
or may qualify for pensions or grants, while younger farmers may have more limited
economic capacity. Younger age groups typically earn less due to limited work experience
and entry-level job positions [48]. Studies show that older women or individuals in rural
areas may earn less despite their age due to cumulative disadvantages in labor markets
and limited access to pensions [48].

3.11.8. Household Head and Formal Employment

The strong association (p < 0.001) between household headship and formal employ-
ment implies that formal income sources could elevate individuals to household leadership
roles. This is particularly relevant in rural settings where income diversity is limited.
Higher education levels are associated with better employment opportunities and reduced
poverty risk. For instance, in Turkey, households with heads who have higher education
levels are less likely to be poor, and vocational or technical education can be more bene-
ficial than general high school education in certain regions [49]. The education level of
household heads is a critical factor influencing formal employment. Higher education
levels are associated with better employment opportunities and reduced poverty risk. For
instance, in Turkey, households with heads who have higher education levels are less likely
to be poor, and vocational or technical education can be more beneficial than general high
school education in certain regions [49]. Similarly, in Vietnam, results revealed that formal
employment is more accessible to those with higher education, reducing poverty risk [50].

3.11.9. Education Level and Formal Employment

The significant relationship (p < 0.001) between education and formal employment
confirms long-standing findings that higher educational attainment is linked to better access
to the formal labor market [51]. Formal education significantly enhances the likelihood of
securing formal employment. A study conducted in Nepal reveals that individuals with
tertiary education are more likely to be employed in the formal sector compared to those
with only primary or secondary education [37]. This trend is consistent over time, although
the strength of the relationship between lower levels of education and formal employment
has decreased [37]. Moreover, a study conducted in China states that a correlation between
education and urban employment has evolved, with higher education levels increasingly
necessary for employment growth [52]. In addition, a study conducted in Gorontalo
Province, Indonesia, revealed that education level positively influences income in both
formal and informal sectors, highlighting the importance of education across different
employment types [53].

3.11.10. Education Level and Household Income Bracket

This finding (p < 0.001) reinforces the central role of education in income determination.
Better-educated individuals tend to earn more and diversify income sources. This aligns
with economic theories on human capital and findings from South African labor market
analyses [46]. The education level within a household, particularly the highest educational
attainment, is positively correlated with household income. This is supported by studies
from China, which show that higher family education levels lead to increased household
income [52]. The education of the household head is a significant determinant of household
income, with higher education levels leading to better financial decision making and
income growth [52].
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3.11.11. Formal Employment and Household Income Bracket

A significant relationship (p = 0.008) exists between formal employment and income.
Formal jobs provide stable and often higher incomes than informal or subsistence-based
livelihoods, supporting improved household economic outcomes. The results are consistent
with a study conducted in Sukabumi, which revealed that individuals in formal employ-
ment earn more than those in informal sectors, highlighting the income disparity between
these sectors [37]. Bilenkisi et al. [49] also concur that there is a relationship between formal
employment and income, and it is also influenced by education, as higher education levels
facilitate access to formal employment, which in turn enhances household income.

The descriptive results reveal a farming population that is male-dominated, aging,
and largely dependent on livestock sales and government support. Moreover, there are low
levels of education and training, while landholding sizes remain small. These characteristics
collectively suggest limitations in participating in markets, as well as a preference for
informal market channels.

3.12. Multinomial Logit Regression Model Results: Market Participation Analysis

Table 5 below presents the final results of the multinomial logit model. The model
assessed factors affecting the market choice of beef cattle smallholder farmers. A total
of 251 valid responses (n = 251) were used in the multinomial logit (MNL) model after
excluding missing data across all relevant variables. The dependent variable, market type,
was modeled against various socioeconomic factors, which were selected based on the
literature. The informal market type was used as a reference category. Thus, the model
compared the likelihood of choosing to sell in informal markets relative to selling in auction
markets and selling in butcheries. Before estimating the multinomial logit model, variance
inflation factors were calculated to assess the presence of multicollinearity, and values less
than two were obtained, indicating no serious collinearity among key variables.

Table 5. Multinomial logit results of factors influencing market choice.

Variable Coefficient
Predictors Influencing Participation in Auctions (vs. Informal Markets)
Education: Grade 8-12 —1.38
Education: Tertiary —241
Lack of access to quality bulls —2.17
Limited knowledge on breeding —1.55

Predictors Influencing Participation in Direct to Butcheries (vs. Informal Markets)

Extension Service Quality: Low —2.57

The table below (Table 6) presents the full multinomial logit regression model results
with the raw coefficients, standard s, z-values, p-values, and confidence intervals. There
were 251 valid responses (1 = 251) that were used in the multinomial logit (MNL) model
after excluding missing data across all relevant variables. The asterisks (*) indicate sta-
tistically significant variables (p < 0.05). The following were reference (base) categories
for categorical predictors: Education Level: Grade 1-7, Extension Service Quality: 50-75,
Gender: F, Market Distance Category: Inbreeding, Age Group: 18-30.

The variables that were statistically significant in predicting the market choice by
farmers were education, lack of access to quality bulls, limited breeding knowledge, and
extension service quality. Grade 8-12 and tertiary education level reduced the likelihood
of participating in auction markets. This means that farmers who had obtained these
qualifications were likely to participate in auction markets compared to farmers who did
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not have formal education. Moreover, farmers with lack of access to quality bulls and
limited breeding knowledge had lower likelihood of participating in auctions compared to
farmers with access to quality bulls. This means that not having access to quality bulls and
having limited breeding knowledge reduces the chance of participating in auction markets.
Auction markets are competitive and based on certain traits. Thus, breeding knowledge is
crucial to increase participation in auction markets.

Table 6. Full multinomial logit regression model results of the factors influencing market participation.

Equation Coefficient SEM z p>lzl
Intercept 1.48 0.93 1.59 0.11
education_level Grade 8-12 —1.38 0.34 —4.01 0.0
education_level_No Formal Education —0.25 0.45 —0.55 0.58
education_level_Tertiary —2.41 0.72 —-3.33 0.0
extension_service_quality_Medium —26.95 404,559.72 —-0.0 1.0
extension_service_quality_low 0.33 0.64 0.52 0.6
extension_service_quality_Very high 15 1.27 1.18 0.24
Gender_Male 0.37 0.29 1.29 0.2
Lack of access to quality bulls —2.17 0.48 —45 0.0
Limited knowledge on breeding practices —1.55 0.44 —3.49 0.0
Low conception rates —0.83 0.79 —1.05 0.29
Resistance to diseases —21.69 27,630.77 —0.0 1.0
age_group_ 31-50 0.22 0.58 0.37 0.71
age_group_ 51-70 —0.1 0.6 -0.17 0.86
age_group_ >70 —-0.34 0.73 -0.47 0.64

The results indicate that secondary and tertiary education reduce the likelihood of
auction participation relative to informal markets, which was unexpected. This is due to the
general belief that education improves market competitiveness. This could be a reflection
of educated farmers’ choosing stability in informal or direct-sale markets and avoiding the
pressure associated with selling at auctions. Similarly, the negative coefficient for access to
quality bulls may be explained by resource-rich farmers choosing to keep superior bulls for
improving their herd rather than resorting to immediate sales. This limits participation in
the auction.

Moreover, poor extension services also reduce the chance of selling directly to
butcheries. This means that farmers who have access to poor extension services have
a lower chance of selling directly to butcheries compared to farmers with quality extension
services. Thus, poor extension services increase the likelihood of participating in informal
markets. Therefore, education level, distance-related challenges, and extension service
quality significantly influence market participation. While a higher level of education is
related to a preference for informal markets over formal markets, poor extension service
support also discourages participation in formal channels such as auctions and butcheries.

4. Conclusions and Recommendations

This study underpinned that the livestock farming population is primarily middle-
aged, male, semi-educated, and resource-poor, and they rely significantly on traditional
farming methods and government assistance. Productivity and income diversification are
hampered by most farmers’ marginal landholding circumstances and lack of formal training.
These results highlight the pressing need for focused policy changes. The expansion of
extension services to enhance knowledge transfer, youth-focused agricultural initiatives
to draw and keep younger generations, and land reform laws that guarantee long-term
tenure to encourage investment are some of the main recommendations. Furthermore,
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increasing productivity within indigenous systems should be the top priority of livestock
development strategies, and educational programs should raise awareness of the economic
potential of livestock. Improving marginal farmers’ livelihoods and empowering them will
require improved access to markets, credit, and financial literacy.

With significant ramifications for policy and development planning, these findings
highlight the intricate and interconnected nature of demographic and economic charac-
teristics. Education is shown to be a significant factor in determining employment and
income outcomes, underscoring the necessity of ongoing investments in easily accessible,
high-quality education. Because different age groups face different opportunities and chal-
lenges in the labor market, employment strategies should be age-responsive. Development
initiatives aimed at households must consider the complex ways that household head-
ship, marital status, and educational attainment influence socioeconomic well-being, going
beyond crude standards. Furthermore, taking gender into account is crucial, especially
when figuring out how women’s participation in formal employment and leadership is
impacted by marital status and household duties. Therefore, a more intersectional approach
is required to guarantee that policies adequately address the layered.

The study revealed that market choice is influenced by education level, access to
quality breeding resources, breeding knowledge, and the quality of extension services.
Education is more likely to influence farmers to participate in auction markets, indicating
the role that education plays in equipping farmers with the skills and confidence to engage
in more competitive market environments. Moreover, limited access to quality bulls and
insufficient breeding knowledge reduced farmers’ likelihood of participating in auctions,
emphasizing the significant role of both resources and technical know-how in meeting
market standards. Furthermore, farmers are discouraged from selling directly to butcheries
by poor extension services. Therefore, both human and institutional factors are important
in shaping smallholder farmers” access to formal marketing channels.

Therefore, the study identifies education, extension quality, and market distance as key
determinants of market participation and channel choice. The results contribute towards a
documented gap in South African smallholder livestock commercialization literature by
producing empirical evidence from KwaZulu-Natal. This is important for policymakers to
plan interventions

To enhance smallholder farmers’ participation in formal markets, focus should be
placed on improving access to breeding resources, strengthening farmer education, and
upgrading extension service delivery. Moreover, training programs should target farmers’
education through breeding knowledge and market requirements, capacitating farmers
with skills to compete in auction markets. Interventions should also focus on the improve-
ment of quality bulls through breeding programs, communal bull schemes, or artificial
insemination services. In addition, extension services should be strengthened through
capacity building, regular farmer visits, and improved market-oriented advisory support.
There is also a need to improve the efficiency of markets for smallholder beef cattle farmers
through facilitating access to quality markets for essential inputs such as feed and veteri-
nary services. Improvements in post-harvest infrastructure, such as storage facilities and
transportation networks, are also crucial in minimizing spoilage and optimizing the supply
chain and should be a major focus. Moreover, ensuring pricing transparency should be
at the center of interventions that promote smallholder farmers’ participation in various
market channels.

A limitation of the study is that data were collected from only four municipalities, and
this has implications for its generalizability. Therefore, future research will benefit from
extending the analysis to the entire district and including longitudinal data to capture dy-

https:/ /doi.org/10.3390/agriculture16040414


https://doi.org/10.3390/agriculture16040414

Agriculture 2026, 16, 414 15 of 17

namic changes. Moreover, the extent to which trade policies are transmitted to smallholder
farmers on the ground would yield interesting results.
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