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Abstract
The linkage between agricultural commercialisation and improvements in household 
welfare has received a significant attention in literature. Despite the growing interest, 
livestock commercialisation particularly beef cattle which is among the principal 
sources of meat protein in Tanzania is inadequately elucidated. Subsequently, there 
is a paucity of empirical evidence on the drivers of commercialisation and policy 
implications to guide beef cattle sector in Tanzania. This study was delved to fill this 
research gap by determining the factors influencing beef cattle commercialisation 
among smallholder farmers. Cross-sectional survey was used whereby a multistage 
sampling method was used to obtain 400 randomly selected farmers in Arusha 
region. A semi-structured questionnaire was used to solicit information from the 
smallholder farmers between September and October 2024. Fractional probit model 
was used to determine the factors influencing beef cattle commercialisation among 
the farmers. The results showed that, age of the farmer and access to extension 
services are important determinants of beef commercialisation (α = 0.01). Moreover, 
the results revealed that, farmers’ sex, membership in farmer’s group, distance to 
nearest main road, tropical livestock unit (TLU), earning of off farm income and shock 
occurrence statistically significant influenced commercialisation (α = 0.01, α = 0.05 and 
α = 0.1). This study highlights the role of agricultural extension services to smallholder 
farmers’ commercialisation decision. It therefore recommends a provision of extension 
services to reach the remotely cattle farmers to boost commercialisation. Similarly, 
the study asserts the need for interventions to ease the enabling infrastructure 
such as rural roads and gender sensitive programs for cattle producers to enhance 
commercialisation for harnessing emerging opportunities in beef sector.
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1  Introduction
Globally, the livestock sector is a key component of the agri-food systems, contributing 
to food and dietary nourishment and farmers’ income. According to Food and Agricul-
ture Organization [1], the share of livestock to the agricultural output is about 40% in 
developed economies, and 30% in less developed economies with significant contribu-
tion in incomes. In Africa, the livestock sector is among the most supportive agricultural 
enterprises for the rural and peri-urban households. Accordingly, the livestock sector 
contributes at least 30% to 80% to agricultural gross domestic product in African coun-
tries [2].

Specifically, in Ethiopia livestock farming contributes to 45% of the agricultural GDP 
while in Botswana it contributes to 80% of agricultural GDP [3, 4]. Additionally, in 
Uganda livestock contributes to 4.3 per cent of the GDP [5] and 3.6 per cent of the GDP 
in Kenya [6]. In Tanzania, livestock farming supports over one million pastoral and agro-
pastoral households, with cattle production organized in agro-pastoralism, pastoralism, 
and commercial ranching systems.

As of 2022, Tanzania’s cattle herd reached 36.6 million making the country second 
after Ethiopia [7]. Furthermore, according to National Bureau of Statistics of Tanzania 
[8], about 90% of cattle kept are indigenous cattle (Short Horn Zebu) and are under 
smallholder farmers. Cattle contribute to about 64% of the total meat produced and con-
sumed in Tanzania, followed by sheep and goats [7]. In that light, smallholder farmers 
make a significant source of beef supply from the cattle for consumption both in the 
domestic and export markets.

Several studies have examined agricultural commercialisation among smallholder 
farmers as providers of agri-food products in African countries. Seminal contributions 
for instance by [9, 10] pinpointed the factors determining crop commercialisation in 
Sub-Saharan Africa. Moreover [11, 12] described the nexuses between crop commercial-
isation and welfare effects among farmers. Nevertheless, little attention has been given 
on understanding commercialisation by beef farmers, without exclusion to Tanzania.

Smallholder beef cattle commercialisation holds significant sway on developmental 
outcomes such as improved incomes, dietary intakes and rural growth. Moreover, in the 
light of the growing demand for animal sourced foods (ASFs), cattle commercialization 
would play a critical role in addressing demand for beef. Kibona et al. [13] highlights 
that, in Tanzania the current meat demand surpasses supply due to low commerciali-
sation among smallholder cattle farmers. Milford et al. [14] argued that, the continu-
ous dynamics in economic and socio-economic factors stimulate meat consumption and 
thereby represent lucrative opportunity in the beef sector.

In that regard, understanding the determinants of cattle commercialisation is imper-
ative to guide policy makers in designing measures to harness the emerging market 
opportunities driven by livestock revolution. The World Bank [15] avowed that, livestock 
sales is among important source of incomes in smallholder farmers. Subsequently, there 
is growing literature on market participation, cattle value addition such as traditional 
fattening and profitability analysis in Tanzania (for instance by [16–18]). Nevertheless, 
such literature did not consider the drivers of cattle commercialisation among the small-
holder farmers.

Most studies have focused on crop commercialisation with scanty research on live-
stock, particularly beef cattle commercialisation among smallholder farmers in 
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Tanzania. Few studies, for instance, the study by [19] examined the lucrativeness and 
viability of smallholder pastoralist cattle enterprises. Furthermore [17], assessed the 
market participation among smallholder farmers in the agro-climatic areas of Tanzania. 
Other authors for instance [20–22] estimated the profitability of indigenous beef cattle 
feedlots in Tanzania.

The existing studies left out beef cattle commercialisation among smallholder farmers 
and implications on harnessing the growing market opportunities such as the projected 
doubling demand for ASFs. Moreover, studies by [17, 23] examined market participa-
tion in beef chains among farmers. Previous studies employed linear regression models 
which may predict probabilities outside (0, 1) interval [24] thereby limiting their applica-
bility in modeling commercialisation indices.

The contribution of this study is two-fold. First this study utilizes the fractional pro-
bit model to overcome the limitations in linear probability and two step models, and 
provide robust estimates of the determinants of beef cattle commercialisation. Secondly, 
this study adds to the body of literature on drivers of cattle (beef ) commercialiastion 
among smallholder farmers in rural setting and suggest relevant policy implications to 
respond to the emerging market opportunities in beef sector.

2  Materials and methods
2.1  Study area

This study was done in the rural areas of the Arusha region located in northern Tan-
zania, an area known for its significant concentration of indigenous cattle [8, 25]. The 
region, is dominated by smallholder pastoral and agro-pastoral farmers, and has wit-
nessed growth in livestock auction markets. Two districts, Monduli and Longido dis-
tricts were purposively selected due to their large numbers of smallholder beef cattle 
farmers and growing market participation attributed to government interventions [26, 
27]. These districts provide a representative context to investigate beef cattle commer-
cialisation among smallholders. In this study, smallholder cattle farmers refers to family 
based subsistence farmers (livestock keepers) and resource poor characterized by low-
input and low technology systems under area less than 5 acres.

2.2  Research design, sampling procedure and sample size

A cross-sectional survey design was adopted for this study. Primary data on socio-eco-
nomic characteristics and commercialisation practices were collected from the selected 
respondents in study areas at one point in time. Multistage sampling was used to obtain 
the required sample in the study areas. This technique fits well when the sample is to be 
drawn from a big geographic area such as a country [28]. First, Arusha region was pur-
posively selected for its prominence in indigenous beef production in Tanzania [8]. In 
the second stage, two districts - Longido and Monduli were purposively chosen based on 
high concentration of smallholder cattle farmers. In the last stage, a simple random sam-
pling was used to select smallholder cattle farmers for data collection from the sampling 
frame obtained from the ward extension officer.

The sample size in the study was determined by the Cochran formula as follows in 
Eq. (1).
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n = z2pq
(e2)

� (1)

In Eq.  (1) above, n = sample size; z =is a standard value at a given confidence inter-
val ( ∝ = 0.05), p = estimated proportion (0.5) to ensure maximum possible variance, 
q = 1 − p and e = sampling error which (5%). The resulting sample size is shown in 
Eq. (2).

n = (1.96)2 (0.5) (0.5)
(0.05)2 384� (2)

However to take into account for possible missing information and non-response, the 
study collected data from a total of 400 (174 in Londido district and 226 in Monduli dis-
trict) smallholder beef cattle farmers from the study areas.

2.3  Data sources and analysis

Primary data was collected from smallholder farmers between September 2024 and 
October 2024 using a semi-structured questionnaire. Data collection entailed solicit-
ing information from the beef farmers on the socio-economic, institutional support 
variables and commercialisation practices. Data analysis involved estimation of both 
descriptive statistics and econometric modeling, with both pre-estimation and post-esti-
mation tests to ensure model fitness.

2.4  Analytical framework

Jaleta et al. [29] posited that, livestock commercialisation such as sales of live animals 
can be measured using market off-take rates. In that light, this study used cattle mar-
ket offtake rate as a proxy for beef cattle commercialisation among smallholder farmers. 
Market off-take encompass sales of cattle to the market for slaughters, ceremonial trans-
actions or other uses by the buyers [30]– [31]. The measure reflects the sales of the beef 
cattle by smallholder farmers in a specific period of time. Thus, beef cattle commerciali-
sation was computed as number of cattle sold dividing the number of opening and clos-
ing stock (total herd size) in a year. The measure has been used by several studies such as 
by [32]– [33]. Market off-take rate represents beef cattle sold as a fraction of the average 
stock as expressed in Eq. (3)

market offtake rate = Sales − purchases

0.5(Opening stock + ending stock) � (3)

Two step procedures particularly Heckman sample selection and Craig double hurdle 
models are among the commonly used econometric models in agricultural commerciali-
sation. Authors for example [34–36], modelled commercialisation by using a Heckman 
model which involves the unobservable selection decision and intensity of commerciali-
sation. However, Heckman [37] posited that, the application and fitness of the Heckman 
sample selection model is appropriate in truncation scenarios in which unobserved val-
ues are labelled as zeros.

Similarly, the studies by [38–42] modelled agricultural commercialisation by using the 
Craig double hurdle model. Arguably, two-steps process (decision to commercialise and 
the extent of commercialisation) are inseparable in nature due to unmeasured factors 
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influencing the selection and the intensity decision [43]. Equally, Wulff [44] asserted 
that, the process of the selection and intensity decision in commercialisation is non-ran-
dom. Subsequently, the non-randomness result into correlation between the errors of 
the selection and intensity equations, leading to the inaccurate estimates of the model’s 
parameter on the variables influencing the intensity [43, 45].

Thus, the use of two step procedures is inappropriate particularly when the dependent 
variable is a fraction or percentage [46–48]. In realisation of the nature of the depen-
dent variable (a proportion or fraction) of sales, this study used the fractional regression 
model (FRM) to determine the factors influencing beef cattle commercialisation. FRM 
allows value that are equal or greater than zero and less than or equal to 1 by provide 
the conditional expectation of the outcome variable based on binary (logistic or probit) 
function which generates consistent parameter estimates [43]– [44]. Accordingly, Wulff 
[44] argued that the FRM predicts response values within the interval limits allowing 
zeros and ones from below and above, taking into account the non-linearity nature of 
the data, thereby yielding efficient estimates. The conditional mean of the FRM outcome 
is shown as in Eq. (4)

E (yj |xj) = G (xjβ ) , 0 ≤ y ≤ 1� (4)

In equation (ii), yj = 0 ≤ y ≤ 1 is the dependent variable (market offtake rate), and 
( xj) denotes independent variables for jth observation. Accordingly, G(.) is a known 
function such as logistic function or standard normal cumulative density function sat-
isfying the 0 < G (z) < 1 [46]– [47]. E (yj |xj) is population conditional mean of the 
proportion of cattle commercialized and β is vector of parameters to be estimated in the 
model. Fitting FRM is by the quasi-maximum likelihood (QML) technique based on a 
Bernoulli log-likelihood is used [46]. The log-likelihood (Bernoulli) function is hypoth-
esized as in (5)

lnL =
∑

N
j=1wjyj ln

{
G

(
x′

j β
)}

+ w (1 − yj) ln
{

1 − G
(
x′

j β
)}

� (5)

In (iii), N is the sample size, yj  is the dependent variable, wj  represents the optional 
weights, xj  are the covariates for individual j and lnL is maximized using Bernoulli 
method. G

(
x′

j β
)
 is the functional form which can be estimated by either probit model 

(
Φ

(
x′

j β
))

 or logit model ( exp(x′
j β )

1+exp(x′
j

β ) ). In this study, probit model was used to fit the 

factors determining commercialisation (measured as market offtake rate) among small-
holder farmers as follows.

E (market offtake|x) = Φ (β 0 + β 1x1 + . . . β nxn + µ )� (6)

Where market offtake is the dependent variable, ( x1 . . . .xn) denotes independent vari-
ables for jth observation, B0 . . . .Bn) represent unknown parameters to be estimated 
and µ  represents error term. Descriptions and measurements of the variables that were 
used to fit the FRM are shown in Table 1.
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3  Results and discussion
3.1  Descriptive statistics of the sampled households

Table 2 presents comparative statistics of the independent variables used in the study. 
The comparison between Monduli and Longido districts was made using t-tests for con-
tinuous variables and chi-square tests for categorical variables. Significant differences 
were observed in years of schooling, experience in cattle production, and dependency 
ratios. Furthermore, significant differences were found for access to market information, 
non-farm income, and extension services among households across the two districts. 
The detailed results with mean and standard deviation (SD) for the variables are pre-
sented in a Table 2.

3.2  Description of the dependent variable

The dependent variable, market offtake rate, was calculated as the proportion of 
cattle sold relative to herd size per household annually. The observed market off-
take ranged from 0% to 100%, with a mean of 13.1%, indicating generally low levels of 

Table 1  Fractional regression model variables and their priori expectation
Variables Variable description and measurements E 

(-/+)
Dependent
Market offtake rate Sales-purchases/0.5(opening stock-ending stock)
Regressors
Age Age of the farmer in years (Continuous) +/-
Sex Sex of the household head (Dummy; 1 = Female, 0 = Male) +/-
Household size Number of household members (Discrete) +/-
Education No. of years of schooling of the household head (Continuous) +/-
Extension Accessed extension service in the last 12 months (1 = Yes, 0 = No) +/-
Membership Membership in farmers group (Dummy; 1 = Yes, 0 = No) +/-
Credit Access Access to credit by the farmer (Dummy; 1 = Yes, 0 = No) +/-
TLU Livestock owned in TLU (continuous) +/-
Trust General trust on traders (Dummy; 1 = Yes, 0 = No) +/-
Distance Distance to the nearest market in kilometers (Continuous) +/-
Off-farm Earning of off-farm income (Dummy; 1 = Yes, 0 = No) +/-
Shocks Experienced shocks such as droughts and livestock deaths in the last 12 

months (Dummy; 1 = Yes, 0 = No)
+/-

Phone ownership Own mobile phone (Dummy; 1 = Yes, 0–=No) +/-

Table 2  Summary statistics of the sampled households across the districts
Continuous variables/district Monduli district 

(n = 226)
Longido district 
(n = 174)

Test statistic

Mean SD Mean SD t-test
Age 44.14 13.63 43.35 11.18 −0.62
Years of schooling 4.83 4.30 3.66 3.84 −2.83**
Experience (years) 21.30 13.42 25.23 12.24 3.02***
Household size 8.42 4.98 9.07 5.13 1.27
TLU Owned 16.13 27.63 18.02 21.14 0.75
Dependency ratio 1.18 1.34 0.99 0.89 −1.69*
Distance to nearest road (km) 6.31 6.38 6.59 5.42 0.46
Distance to nearest livestock market (km) 3.77 4.19 4.42 4.03 1.54
*, ** and *** are level of significant at 10%, 5% and 1% respectively. Values in parentheses are percentages. Sd refers to the 
standard deviation
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commercialisation among smallholder beef cattle farmers. These findings align with pre-
vious studies in Sub-Saharan Africa [32, 49].

3.3  Determinants of commercialisation among smallholder beef cattle farmers

Table 3 presents the coefficients and the marginal effects of the factors influencing com-
mercialisation from the fractional probit regression model. The Wald chi2 (14) = 66.61 
and the prob > chi2 = 0000. Moreover, the Log pseudo likelihood was − 137.612 with the 
pseudo R2 value of 0.052. The results reveal that, the model specification fits well the 
data in this study. The regression coefficients and the average marginal effects in the 
Table 3 evinced that, various household’s socio-economic, institutional and external fac-
tors influence the outcome. Some of the variables that were statistically significant were 
age, sex, TLU, access to extension services, distance to the main road, non-farm income, 
group membership and shock occurrence. Notably, periodic shocks posited mixed influ-
ence on the commercialisation decision among the smallholder beef cattle farmers in the 
study areas.

Table 3 shows that, age has a positive and statistically significant (p < 0.01), implying 
that an increment in age is associated with increased commercialisation among small-
holder farmers. Specifically, the average marginal effects results imply that, an incre-
ment of one year in the age of a household will increase commercialisation decision by 
0.1%. Meaning that, as smallholder cattle farmers get old, their participation in markets 
increases. This could be attributed by the cumulative experience in cattle production and 
networking with livestock traders among aged households. Studies by [50, 51] confirmed 
a positive and statistically significant relationship between household age and commer-
cialisation. Similar findings were obtained by numerous studies such as [52].

Furthermore, access to extension services was found to positive and statistically signif-
icant (p < 0.01). This attests that smallholder farmers who had accessed advisory services 
such as with respect to animal health, marketing and market information, fattening and 

Table 3  Coefficients and marginal effects of the factors influencing commercialisation
Variables Robust Delta method
Market offtake Coef. SE dy/dx SE
Age 0.008*** 0.003 0.001*** 0.001
Female headed household −0.381*** 0.151 −0.072*** 0.028
Schooling (years) 0.003 0.011 0.001 0.002
Household size 0.003 0.009 0.001 0.002
Group membership −0.238* 0.135 −0.045* 0.025
Received extension service 0.249*** 0.088 0.047*** 0.016
Received credit 0.0466 0.135 0.009 0.025
Distance to nearest main road (km) −0.037*** 0.011 −0.006*** 0.002
Distance to nearest livestock market (km) 0.007 0.007 −0.007 0.002
TLU −0.005** 0.002 −0.001** 0.000
Trust livestock traders −0.076 0.120 −0.014 0.023
Accessed market information −0.090 0.081 −0.017 0.015
Earned non-farm income −0.700** 0.284 −0.132** 0.054
Experienced shock −0.259** 0.105 −0.049** 0.020
_cons −0.769** 0.311
Wald chi2(14) = 66.61of
Prob > chi2 = 0.0000
Observations = 400
*, ** and *** are level of significant at 10%, 5% and 1% respectively. SE represents standard errors
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better feeding practices had commercialised a proportion of their beef cattle. Particu-
larly, access to extension services among smallholder farmers increased commerciali-
sation by 4.7%. The findings corroborate with [53], asserting a positive and significant 
relationship between access to extension services and commercialisation among small-
holder farmers. Additionally, seminal contributions by [34, 54] attest that there is sta-
tistical and significant relationship between access to agricultural advisory services and 
commercialisation in smallholding agriculture.

Sex of the household head was found to be negative and statistically significant in 
influencing beef cattle commercialisation (p < 0.01). The results show that, a female-
heading household reduced cattle commercialisation by 7.2%. This is attributed by the 
fact that, in many areas of the developing countries including Tanzania, women own 
fewer productive resources such as cattle compared to men. Similarly, studies by [55–57] 
argued that, women in developing countries own lesser livestock compared to men, and 
in most cases, women own small ruminants (such as goats) and poultry. Moreover, stud-
ies by [9, 58] revealed that women own cattle for milk production as the end product, 
not selling of the cattle. Equally [59], found that women participate in milking, process-
ing and selling livestock products.

Expectedly, distance to nearest main road was found to negative and statistically sig-
nificant in influencing beef cattle commercialisation (p < 0.01). From the Table 3, an 
increase in the distance to the nearest road by one kilometre (1 km) will decrease com-
mercialisation among smallholder cattle farmers by 0.6%. This suggests that, smallholder 
cattle farmers who live away from the main road are less likely to participate in selling 
their cattle when compared to smallholder farmers who are nearer to the main road. The 
distance to the main road roads may have implication on the transport costs and there-
fore disfavour commercialisation among the smallholder farmers [54, 60]. This indicates 
that, distance to the main road preclude smallholder farmers from utilizing market 
opportunities and henceforth reduces commercialisation. The findings are similar to 
results from studies by [50, 52] who found a similar negative relationship between agri-
cultural commercialisation decision and distance to the necessary infrastructure such as 
all-weather roads.

Surprisingly, membership in farmers group was found to be negative and statistically 
significant (p < 0.1) in influencing cattle commercialisation among smallholder farm-
ers. This suggests that, being a member in farmers’ group reduces commercialisation by 
4.4%. The possible reasons could be due to inadequate linkage between members in the 
farmer’s group and the supporting institutions and service providers in the study areas. 
Similarly [61], argued that group characteristics such as in terms of size, asset endow-
ments, poverty level, trust and sex composition among group members may influence 
marketing decision differently. The results are comparable to findings by [17] who found 
a negative and statistically significant relationship between market participation of beef 
cattle farmers and group membership in Simanjiro district, Tanzania. Conversely [62], 
found a positive and statistically significant relationship between being a member in 
farmer’s group and commercialisation. The mixed effects of the relationship between 
farmers group and commercialisation can be due to inadequate understanding of the 
roles of farmer’s group in enhancing market access and networking with market partici-
pants such as buyers.
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Occurrence of negative shocks in the last calendar year (12 months) was found to be 
negative and statistically significant (p < 0.1). This means that, being affected by shocks 
particularly drought among smallholder farmers resulted to a decrease in beef cattle 
commercialisation by 3.6%. This is ascribed by the fact that, occurrence of shocks associ-
ate with drop of livestock productivity, conflicts and loss of cattle (reduction in livestock 
holdings) due to deaths which lowers livestock herd size [63, 64]. Moreover, occurrence 
of negative shocks significantly associates with lack of adequate pasture, migration and 
decline in productivity, and subsequently reduce marketable livestock [65, 66]. The 
results are similar to observation by [67] who found a negative and statistically signifi-
cant relationship between weather shocks and market participation among smallholder 
farmers in Malawi.

Likewise, results indicated that earning non-farm income significantly influenced cat-
tle commercialisation among smallholder farmers (p < 0.5). Earning non-farm income 
resulted into a decline in beef cattle commercialisation by 13.2%. This negative relation-
ship may suggest that, having alternative sources of income among smallholder farmers 
provide the households with additional means of smoothing consumption of required 
needs such as food and nutrition, health, housing and sanitation [54]. Consonantly, non-
farm income can be spent on purchasing other household needs such as schooling and 
productive and non-productive resources for the household [68]. In that regard, non-
farm income may lower the need of beef cattle commercialisation among smallholder 
farmers. A similar outcome was found by [69] confirming that, having alternative and 
multiple sources of income may lower agricultural commercialisation.

Additionally, as shown in Table 3, TLU owned was negative and statistically signifi-
cant in influencing smallholder’ commercialisation (p < 0.5). The results evinced that; a 
unit increase in TLU owned by smallholder farmer will lower cattle commercialisation 
by 0.1%. The negative relationship between the TLU and commercialisation could be 
ascribed by the diversification of livestock holdings such that, smallholder farmers will 
be able to sell other species for instance goats and sheep, instead of relying on cattle sales 
for income generation. Mirie and Zemedu [70] and Mdoe et al. [71] found a negative and 
statistically insignificant relation between market participation and commercialisation 
among smallholder farmers in Ethiopia and Tanzania respectively.

4  Conclusion and policy recommendations
Agricultural commercialisation plays a vital role in enhancing household welfare, 
increasing income diversification, and driving rural economic growth in developing 
countries, including Tanzania. This study examined the drivers of cattle commerciali-
sation among smallholder farmers sampled in rural areas of Arusha region, Tanzania. 
The results indicated a mean market offtake rate of 13.1%, implying that smallholder 
beef cattle farmers sell a relatively small proportion of their herd to the market annu-
ally. Some of the reasons for keeping and selling the fraction of their livestock holdings 
were found to be income generation motives to fulfil personal and family needs such as 
educational needs, food and nutrition, and purchases of assets. The low commercialisa-
tion (market off-take rates) among smallholder farmers indicates a dubious prospect of 
equilibrating the supply and the growing demand for ASF where beef meat contribute 
immensely.
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The fractional probit results evinced that households socio-economic and institutional 
aspects are among the important determinants of the smallholders’ beef cattle commer-
cialisation. Specifically, age of the household head, access to extension services, and TLU 
positively and significantly influenced commercialisation. In contrast, distance to main 
roads, female-headed households, shock occurrence, off-farm income, and group mem-
bership negatively and significantly affected market participation.

The study’s findings attest that, access to extension service is pivotal for smallholder 
participation in commercialisation activities. Extension services provided to smallholder 
farmers often include intensification strategies such as fattening and finishing practices, 
which improve live weight gain and enable farmers to obtain better market prices. In 
that light, access to extension services empirically attests the policy implication for the 
government, non-government organisations and private sector to ensure wider provi-
sion of agricultural advisory services to smallholder beef cattle farmers.

The negative association between group membership and commercialisation sug-
gests the need to strengthen farmer groups by improving their governance, leadership 
capacity, market linkages, and access to accurate market information. Moreover, the 
groups should be oriented to improve their productivity and market participation for 
an enhanced utilization of emerging opportunities in the beef sector. The study recom-
mends investment in physical infrastructure, particularly the construction and upgrad-
ing of main roads, to enhance market accessibility and reduce transaction costs for 
smallholder farmers. Moreover, this study recommends measures such as social safety 
nets and livestock insurance programmes as protective and mitigation measures to over-
come such calamities and restore livestock holdings for an enhanced commercialisation 
among farmers.

Furthermore, government and organisations intended to enhance smallholder farmer 
commercialisation should invest in the utilisation of non-farm income to boost produc-
tivity by practising in high value beef breeds. In addition, gender-sensitive interventions, 
such as targeted asset transfer programs and access to productive resources, are essen-
tial to address structural constraints that limit women’s participation in beef cattle mar-
kets. Furthermore, to leverage the existing diversified livestock holdings (TLU) owned 
by households, the government and development partners should promote training, 
improved breeding programs, and market development for multiple species to meet 
growing domestic and export demand.
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