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ABSTRACT Commercialization of livestock farming systems remains a challenge in rural South Africa. Recent
empirical evidence places agricultural extension at the forefront of policy strategy to address this challenge. This
study applies the sustainable livelihood framework (SLF) to quantitatively analyze the factors confounding
participation in cattle markets for the purpose of informing agriculture extension programming. Based on a dataset
compiled from a household survey of 230 randomly selected smallholder cattle farmers in Okhahlamba Local
Municipality (OLM), a Double-Hurdle econometric estimation technique is used to determine factors within the
SLF influencing market participation and supply volumes decisions. The results reveal that the low rate of market
participation could be explained by the broader aspects of livelihoods of smallholder cattle farmers, including
limited access to financial, social and natural capital, as well as the difference in livelihood strategies and motivations.
Based on these findings, the study draws the implications for the design of livestock extension programs in OLM,
and South Africa in general.

INTRODUCTION

Background of the Study

Market participation is an important ingredi-
ent for agricultural and rural development. Com-
mercialization of smallholder farming systems
through active participation in cattle markets has
the potential to exploit developing regions’ com-
parative advantages and transform rural econo-
mies (Boughton et al. 2007; Rios et al. 2009;
Mathenge et al. 2010). Commercializing small-
holder farming systems leads to increased pro-
ductivity and improved quality of produce, there-
by contributing to improved incomes. Hence,
market participation by smallholder cattle farm-
ers has the potential to lead to specialized, mar-
ket-oriented farming systems (Rios et al. 2009).

In South Africa, the recent growth in live-
stock markets brought about by high popula-
tion and income growths, urban migration, glo-
balization, and their associated changes in life-
styles and consumer preferences, has present-
ed new opportunities for smallholder livestock
farmers to be integrated into the market econo-
my (Delgado et al. 2001; Coetzee et al. 2005;
Uzchezuba et al. 2009). Cattle production con-
tributes between 25% and 30% per annum to

South Africa’s national agricultural GDP
(Musemwa et al. 2008). In addition to its impor-
tance in the national economy, cattle produc-
tion is a key livelihood strategy of the resource-
poor smallholder farmers in South Africa, where
around 40% of the total cattle herd size is owned
by communal and emerging farmers (National
Department of Agriculture 2011). Cattle produc-
tion by smallholder farmers constitutes a major
livelihood strategy particularly for farming
households living in marginal areas with degrad-
ed lands, and meager economic opportunities,
and hence acute poverty, food insecurity and
unemployment (Machethe 2004).

The appeal of cattle as a viable agricultural
investment option has influenced rural devel-
opment policies in South Africa. Several strate-
gic intents have been devised to transform the
rural livestock sector towards a commercialised
industry. The National Livestock Development
Strategy proposes to support smallholder and
emerging farmers to be competitive and profit-
able (National Department of Agriculture 2006).
The strategy proposes to support smallholder
livestock farmers through creation of an enabling
policy environment, investment in rural commer-
cial and cooperative infrastructure, market de-
velopment, training and research, and equitable
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participation, and integration into sustainable
rural development (National Department of Ag-
riculture 2006).  In addition, for the livestock sec-
tor, the agricultural marketing strategy has set
out to develop commodity groups/associations
for ease of smallholder farmers’ access to market
information and agricultural marketing infrastruc-
ture (National Department of Agriculture 2010).
These incentives have opened up a variety of
market channels for livestock farmers, including
auctions, speculations, abattoirs, butcheries, as
well as farm-gate sales (Nkosi and Kirsten 1993).

Despite the congruence of incentive struc-
tures and processes, the cattle markets in South
Africa remain characterized by low participation
rates of smallholder farmers. Recent studies
found the levels of cattle commercialization to
be directly proportional to the holding, with  rates
of 33% for herd of 10 or less cattle, 52% for 11-20
cattle owners, and 85% for 20 or more cattle keep-
ers  (Coetzee et al. 2005; Lehloenya et al. 2007;
Musemwa et al. 2007; Groenewald and Jooste
2012). These studies have documented off-take
rates ranging between 5% and 10 % among com-
munal lands/smallholder farmers compared to 25
% for commercial farmers (Musemwa et al. 2010).

As studies in the agricultural economics lit-
erature explain, lower levels of smallholder farm-
ers’ participation in agricultural markets can be
explained by the incidence of costs or/and non-
commercial motives. The transaction costs con-
sist of fixed transaction costs arising from im-
perfect information, such as the search cost for
customers with good terms and conditions, ne-
gotiations and bargaining, screening, enforce-
ment, and the costs proportional to the level of
activity encompassing per unit costs of market
access such as transportation and imperfect in-
formation (Key et al. 2000).  As Barrett (2008)
explains, the extent of these costs largely de-
pends on the household’s capability, as defined
by its endowment including education, physi-
cal infrastructure, social networks and access to
public goods such as agricultural extension ser-
vices, roads, information and communication.
Also, there is another body of literature con-
tending that in southern African, cattle are kept
for wealth storage rather than income genera-
tion (Doran et al. 1979). The asset accumulation
and ownership benefits such as security and
prestige outweigh market incentives (Jarvis
1980).

Agricultural extension is one aspect that
should be strengthened to reduce the transac-
tion costs faced by smallholder farmers in the
livestock markets (Bahta and Bauer 2007; Uche-
zubal et al. 2009). This realization is emerging
even as agricultural extension approaches are
undergoing paradigm shifts, from a top-down,
technology transfer model of extension delivery
to multifunctional, farmer-centered, participatory
and systems–based approaches to rural devel-
opment (Duvel 2000; Coetzee et al. 2005; Anan-
dajayasekeram et al. 2008; Swanson and Rajalah-
ti 2010).  The new approaches are supposed to
address the real needs of the farmers and en-
courage their innovativeness.

Research Problem and Objective

Empirical studies in agricultural marketing in
South Africa consider agricultural extension only
as a discrete ingredient whose access can offset
or moderate high transaction costs and other
challenges. Such studies do not explore the vary-
ing degrees to which agricultural extension can
play an integrative role that fosters agricultural
market participation. This leaves a vacuum in
the understanding of the relevance of different
agricultural extension models and methods in
addressing the complexity of farmers’ issues re-
lated to livestock markets participation.

For a more practical approach to analyzing
cattle commercialization and addressing the role
of extension in livestock market participation,
an application of the sustainable livelihood frame-
work (SLF) has two unique advantages. First,
the framework gives an explicit consideration of
both aspects of challenges and barriers to mar-
ket participation, that is, transaction cost and
farmers’ motivations (Department for Interna-
tional Development 1999). Second, it offers an
integrative programming framework for poverty
alleviation in a sustainable manner (Krantz 2001).
In line with appropriate extension models for
South Africa (Duvel 2000), the SLF is a respon-
sive and participatory programming framework
that builds on people’s strengths, and at the
same time attempts to overcome their challeng-
es and barriers  at multiple levels, thus ensuring
that micro-level challenges inform policy devel-
opment and macro-level environment enables
people to build on their strengths (DFID 1999).

Leveraging on this appeal, the objective of
the study is to empirically investigate the ef-
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fects of factors under different SLF components
on market participation decisions among small-
holder cattle farmers, for the purpose of recom-
mending appropriate agricultural extension mod-
els and methods.

The remainder of this paper is sub-divided
into five sections. The subsequent section over-
views the key findings of previous empirical stud-
ies in the domain of livestock market participa-
tion in South Africa. It is followed by a method-
ological section outlining the empirical strategy
adopted by the study, and a section discussing
the empirical findings. The last two sections
conclude and draw the implications for agricul-
tural extension in South Africa.

Literature Review

Market participation cannot be explained by
a single factor (such as price incentives) since it
stands out to be both a consequence and a cause
of development (Barrett 2008). Farm households’
market participation requires access to technol-
ogy, private and public (institutional and phys-
ical) productive assets, which entails various
sunk and fixed costs, coordination problems, and
liquidity constraints at all decision-making lev-
els (Barrett 2008). The costs associated with
market transactions (customer search, negotia-
tion, bargaining, screening, etc.), in particular,
determines difference in market relations among
smallholder farmers (Key et al. 2000). These trans-
action costs, which are largely dependent on
household-specific factors, can push smallhold-
er farmers’ livelihoods into low-level equilibrium
traps of semi-subsistence farming systems (Dor-
ward et al. 2003; Barrett 2008). In this line of
analysis, a number of empirical studies in the
domain of cattle market participation within
South Africa have documented various con-
founding livelihood factors. This section pre-
sents an overview of these findings, with a sus-
tainable livelihoods lens.

On the livelihood vulnerability context, cat-
tle mortality and thefts were found to be signif-
icant factors explaining positive livestock mar-
ket participation decisions in Limpopo, Eastern
Cape and Northwest Provinces (Montshwe
2006).

With regard to livelihoods assets, empirical
studies have documented the significance of
human, physical, financial, and natural capital.
With regard to human capital, Makhura (2001)

found that female-headed-households are more
likely to participate in the Northern Province’s
livestock market. In the Northern Cape Province,
Uchezubal et al. (2009) found that households
with few and experienced members have high
chances of engaging in livestock markets, where-
as shorter distances to market and market infra-
structure enhanced participation. The finding
that smaller household sizes could explain pos-
itive market participation decisions was sharply
contrasted by Monthswe (2006) who revealed
that, in Limpopo, Eastern Cape and Northwest
Provinces, larger households in terms of the
number of members are more likely to participate
in livestock market. He further found that trained
farmers and those who live within shorter dis-
tances to market had more probabilities of par-
ticipating in livestock markets. These results
were vindicated by Bahta and Bauer (2007) in
the Free State Province. The significance of ac-
cess to extension services has been commonly
evidenced in the literature, including studies
such as Uchezubal et al. (2009) and Bahta and
Bauer (2007). Access to market information is
also constantly revealed as a key market partic-
ipation factor (Bahta and Bauer 2007).

The endowment in natural resources, partic-
ularly the herd sizes, has also been found to
influence market participation rates among small-
holder livestock farmers (Makhura 2001; Mont-
shwe 2006; Bahta and Bauer 2007). The signifi-
cance of the influence of financial assets has
also been documented. For instance, indebted-
ness was found to be a significantly negative
factor of market participation among small-scale
livestock farmers in the Northern Cape (Uche-
zubal et al. 2009).

On the structures and processes, however,
important processes in the livestock industry
have been overlooked by empirical studies. Yet,
qualitative studies have pointed out that com-
pliance with livestock management regulations
(such as the Livestock Identification Act) fig-
ures among livestock marketing constraints faced
by small-scale farmers in South Africa (Coetzee
et al. 2005; Groenewald and Jooste 2012).

The motivational aspect of livestock market-
ing has also been investigated. Non-commercial
motives in the keeping of livestock include eco-
nomic functions (for example, wealth storage),
agro-economic functions (for example, provision
of draft power), agro-ecological functions (for
example, provision of manure), nutritional (for
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example, provision of milk) as well as socio-cul-
tural functions (for example,, dowry) (Nkosi and
Kirsten 1999; Lehloenya et al. 2007; Groenewald
and Jooste 2012). Makhura (2001) showed that
the more unearned incomes (pension) the house-
hold receives, the less the probability of its mar-
ket participation, suggesting the predominance
of non-commercial motives. However, these find-
ings were in contrast with the findings of Mont-
shwe (2006) showing that, in the Limpopo, East-
ern Cape and Northwest Provinces, household
who received unearned incomes had more
chances of participating in livestock markets.

Notwithstanding the important insight of
these studies, none of them analyse transaction
cost and motivational aspect in an integrated
manner, which the objective of this study.

METHODOLOGY

Study Area

This study was conducted in Okhahlamba
Local Municipality (OLM), a 344,000ha munici-
pality in the UThukela District of the KwaZulu-
Natal Province (see Fig. 1). The 2007 population
census indicates that the municipality is inhab-
ited by 151,414 people (or 28,508 households),
mainly traditional households (56%), illiterate
(38%), and communal lands dwellers (OLM 2012).
Vast majorities of these people are deprived of
public infrastructure (with only 39%, 63%, and
44% having access to electricity, water in their
dwellings, and transportation, respectively)
(OLM 2012). As reported by the municipality,
the harsh economic conditions are such that
around 36% of household do not receive any
income, whilst 37% earn less than R9,600 (around
US$1,100) per annum (OLM 2011).

In this area, commercial and subsistence farm-
ing coexist, although geographically separated
(a legacy of the segregationist regime of the
apartheid era). Smallholder farmers, mainly en-
gaging in maize, vegetable, and livestock pro-
duction, occupy the marginal areas, mainly the
foothills of the Drakensberg mountain range
chain, characterized by low-fertility lands (Elle-
boudt 2012). Although only 22% of the econom-
ically active population engages in crop farming
(OLM 2012), 55% of households living on com-
munal land engage in livestock farming, mainly
consisting of cattle, goats and sheep (Elleboudt
2012). Mixed livestock-crop farming system is a

special feature of agriculture in the foothills of
Drakensberg region, where grazing is scheduled
such that cattle are sent to uphill areas during
the cropping season in summer, while all the land
becomes grazing land off-season in winter (Elle-
boudt 2012). This creates overstocking tenden-
cies among locals with the associated environ-
mental consequences, and the situation is rein-
forced by the lack of property rights and en-
forcement mechanisms such as fencing. The area
is also know to experience harsh climatic condi-
tions,  characterized by an interchange of
droughts conditions in summer and heavy snow
in winter, making the palatability of the natural
grasslands very seasonal, and farmers have to
provide supplementary feeding (Elleboudt 2012).

Empirical Framework

Following the prescriptions of Bellemare and
Barrett (2006) and other previous studies such
as Winter-Nelson and Temu (2005) and Alene et
al. (2008), this study uses a sample selection
model to unpack market participation behavior
among smallholder farmers. Hence, to estimate
the influence of livelihood factors in explaining
participation and supply decisions among cat-
tle farmers, this study adopts the Double-Hur-
dle (DH) econometric technique, as initially pro-
posed by Cragg (1971).

Under this empirical strategy, a cattle farmer
has to cross two hurdles to become a partici-
pant in a cattle market. First, the farmer becomes
a “potential participant” after crossing the first
hurdle, i.e. after making a positive decision to
participate in the livestock market. A potential
participant, capability factors will determine his
actual/observed level of participation in the sec-
ond hurdle.  Therefore, the DH model is a two-
equation framework (Matshe and Young 2004;
Moffatt 2005; Ground and Koch 2008), as de-
picted in the equation 1.

Considering *
iI as a binary choice variable,

*s
iQ  as a latent variable which reflects the num-

ber of cattle sold (therefore the observed vari-
able, Qi, being determined as ** s

iii QIQ  ), Z and á
being the vectors of factor explaining the deci-
sion of participation and their influences respec-
tively, and X and â being the vector of factors
explaining the intensity of participation and their
influences respectively; the DH model can be
written as follow (Matshe and Young 2004;
Moffatt 2005; Ground and Koch 2008):
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where,
The log-likelihood function for the DH mod-

el is:

The analysis of marginal effect helps to as-
sess the impact of the exogenous variables on
the dependent variables. To do so, the uncondi-
tional mean is decomposed into the effect on
the probability of participating and the effect on
the conditional level of participation and differ-
entiating these components with respect to each
explanatory variable. The unconditional mean
can be written as:

The probability of participation and the ex-
pected number of cattle sold conditional on par-
ticipation are:

and

Sampling and Data Collection

 The above-outlined model was fed with
household-level data collected in two phases.
The first phase, the researchers conducted par-
ticipatory rural appraisals (PRA) during the pe-
riod of June to October, 2012. Over the course of
this period, key informant interviews with exten-
sion personnel were conducted, followed by
focus group discussions with knowledgeable
members of various dip-tank users associations
(DUAs), through their mother cooperative, the
Okhahlamba Livestock Cooperative (OLC). This
phase was meant to picture key challenges and
barriers around cattle marketing in OLM, as per-
ceived by OLC members1. The information gath-
ered during this phase was used to device a
structured household survey questionnaire that
was pilot-tested and administered by trained
field enumerators during the second phase, span-
ning from November, 2012 to February, 2013. Farm
households were randomly selected for struc-
tured interviews based on a two-stage random
sampling technique. In the first stage, 12 out of

31 DUAs were randomly selected using simple
random selection technique, that is, with a ran-
dom number generator. In the second stage, 20
members of each pre-selected DUA were select-
ed randomly based on a systematic random sam-
pling procedure. In total, 230 heads of cattle farm
households were interviewed at their home-
steads.

The information gathered during the survey
was on the various livelihood characteristics of
the farm household, based on various compo-
nents of the SLF, including the vulnerability con-
text, the livelihood assets, structures and pro-
cesses, livelihoods strategies, and livelihood
outcomes. Furthermore, the questionnaire cap-
tured key market participation behaviors, as well
as farmers’ perceptions about market participa-
tion challenges and barriers.

Empirical Estimation and Sample Description

To estimate the effect of livelihood factors
on the market participation decisions (first hur-
dle), the Probit regression was used. The inten-
sity of participation levels, the second stage (sec-
ond hurdle) was estimated using a truncated re-
gression model (Wooldridge 2002). Prospective
variables were first shortlisted based on the in-
formation gathered during the PRA phase as well
as key factors unveiled by previous empirical
studies. Thereafter, a prospective variable was
selected for the regression based on the signif-
icance of its contribution to the improvement of
the model’s fit that is, the Log-Likelihood ratio
(LR) test (Wooldridge 2002). This technique
guaranteed that the selected variables would give
the best fit.

Multicollinearity was tested using a correla-
tion matrix presented in Table 4 (appendix), the
results of which suggest that multicollinearity
was not a serious problem in the data. To curb
the potential heteroskedasticity in the model,
the study used the heteroskedasticity-robust
standard errors for parameter estimates.

For the model on the first hurdle, that is, the
decision to participate in livestock markets, the
self-selection bias was corrected for each par-
ticipating household by generating the Inverse
Mills Ratio (IMR) from the predicted probabili-
ties of the probit model and subsequently in-
cluding it as an explanatory variable in the trun-
cated regression of level of participation (Wool-
dridge 2002). Although theory does not point to
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the need of imposing exclusion restrictions in
the Double-Hurdle model as with the Heckman
model, an exclusion restriction was imposed in
the model since the IMR variable can be corre-
lated with the vector of explanatory variables in
the intensity model especially if both hurdles
have equal vectors of explanatory variables
(Wooldridge 2002). It is recommended that a
variable that is likely to affect the selection but
not have partial effect on the intensity model
can conveniently be excluded. Potential factors
to be excluded in the intensity model were those
that explained, to some extent, the fixed transac-
tion costs, since they influenced only the first
participation decision model (Key et al. 2000;
Alene et al. 2008). Using the LR test, distance to
market was excluded.

In consideration of the above-mentioned
technicalities, and following the design of the
SLF, the sample statistics describing the vari-
ables used in the empirical model are presented
in Table 1.  As the table shows, nearly 48% of
interviewed farm households had participated
in cattle markets. Vulnerability to climatic condi-
tions was more pronounced among the inter-
viewed households, with staggering proportions
of 40-50% and 20-26% reporting cattle loss fol-
lowing severe winters and droughts, respective-
ly. However, the rates were not statistically dif-
ferent between market participants and non-par-
ticipants groups. With regard to human capital
indicators, the majority of interviewed house-
hold heads were born in between 1953 and 1955,
and household heads in the market participants
group were significantly younger than their coun-
terparts. The majority of interviewed farmers (50-
65%) had recently benefited from extension train-
ing organized by the provincial Department of
Agriculture. Households in market participants
group, however, had relatively and significantly
received more T&Vs than farmers in the non-
participants group.

Regarding social capital, the majority of in-
terviewed farmers were members to the Okhahl-
amba Livestock Cooperative (OLC), although the
rate of membership was significantly higher in
the market participants group. The rates of par-
ticipation in farmer-to-farmer extension programs
were, however, lower, ranging from 12% in the
participants group to 6% in the non-participants
group. The difference in the participation rates
between groups was however not statistically
significant. The rates of participation in the sav-

ings groups (stokvels) ranging from 34% (non-
participants groups to 42% (participants) were
recorded.

For physical capital, about 11% of inter-
viewed households owned a tractor and stayed
within 21 km distance to the Dukuza cattle mar-
ket. With regard to natural capital, the average
herd sizes ranged between eight for non-partic-
ipants, and 14 for participants, and the differ-
ence was statistically significant. The walking
distance to the nearest source of water was sta-
tistically different between the two groups, with
the majority of households in the participants
group walking 20 min, while their counterparts
walk 14 minutes. With regard to the transform-
ing structures and processes, the majority in
both groups had tagged their cattle although
the participating group recorded a significantly
higher tagging rate.

For the livelihood outcomes, incomes from
livestock sale were significantly more important
in the livelihoods portfolio among interviewed
market participant than in the non-participant
group, whereas the importance of remittances
was significantly more pronounced among
households in the non-participants group. The
expected cattle price was about R5, 500.

RESULTS AND DISCUSSION

The results of the participation and supply
models are presented in Table 2 and Table 3. The
variables are presented based on the compo-
nent of the SLF to facilitate their discussion.

Livelihood Assets

The results of both regressions show that
among human and social capital factors, the co-
efficient of farmer-to-farmer extension variable
is significant for the supply model. This finding
allows inference that, given positive participa-
tion decision, potential participants that received
extension trainings and information sharing ses-
sions through their groups tend to supply more
cattle to the market. Therefore, this result sug-
gests that farmers do capitalize on the informa-
tion networks when deciding the amount of cat-
tle to be sold. This finding vindicates the con-
tention that what matters for positive economic
outcomes among the poor is not membership in
groups, but the quality and quantity of resourc-
es (information) flowing within those networks
(DFID 1999; Kirsten et al. 2009).
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On household’s financial capital, participa-
tion in saving groups turns out to be a major
predictor of the decision to participate as a cat-
tle seller. Other livelihood factors remaining un-
changed, opening an account in a local saving
group (or a stokvel) significantly increases the
probability of participating in cattle market as a
seller by 13.4%. Arguably, smallholder farmers
that belong to saving groups have access to
credit that enables them to increase the produc-
tivity and market value of their herd, thereby
increasing the prospect of market participation.

On natural capital, the regression results in-
dicate that cattle market participation and sup-
ply decisions are significantly and positively
governed by the cattle herd size. Adding one
cattle to the herd significantly increases the
chances of participating in cattle market as a
seller by 1.8%, ceteris paribus. These findings
vindicate the hypothesis that agricultural mar-
ket participation is associated with its produc-
tivity (Lapar et al. 2003; Rios et al. 2009) and the
empirical evidence that shifting to commercial
cattle farming systems in Southern Africa re-
quires growth in herd sizes (Behnke 1987).

The results of the Probit model also show
that the cattle breed has a significant effect on
market participation decisions. All other factors
in the model remaining constant, shifting from
an exclusively indigenous breed (Nguni) herd
to mixed/crossbred herds, towards exotic breed
significantly reduces the farmer’s prospect of
cattle market participation, implying that farm-
ers who keep indigenous breed are more likely
to participate in market as sellers. This suggests
that farmers do take into account the breed when
deciding to sell their cattle. This is probably due
to the fact that the indigenous breed of the east-
ern and northern South Africa is more fertile,
matures earlier, is well adapted to low quality
feed, and therefore easily replaceable compared
to other breeds (Bayer et al. 2004). This finding
suggests that both the quantity and quality of
cattle herd are important for a pro-poor market
development strategy.

Lastly, the coefficient of walking distance to
the nearest water source also has a significant
positive effect, and it can be inferred that OLM
cattle farmers staying far from water sources such
as rivers and dams have more chances of partic-
ipating in cattle market as sellers. This finding
signals the potential of distress sales among
smallholder farmers, particularly during adverse
periods of prolonged drought (Elledoubt 2012).

Transforming Structures and Processes

The empirical results of the participation
model yield a positive and significant coefficient
for cattle tagging. These results suggest that
compliance with the Livestock Identification Act
is a key factor in cattle marketing, and perhaps
the most important constraint to the cattle mar-
ket participation in the empirical model. Ceteris
paribus, registering (branding and marking) the
cattle herd increase market participation propen-
sity by 21%. This finding vindicates the asser-
tions of Coetzee et al. (2005) and Groenewald
and Jooste (2012) that livestock registration leg-
islation is an important factor for a pro-poor cat-
tle market development policy in South Africa.

Livelihood Strategies

The results of the participation model show
that the coefficient of the rank of cattle income,
among other income generation strategies, is
negative and significant. This result means that
households whose primary income earner is cat-
tle farming are more likely to participate in cattle
market, suggesting that the portfolio of liveli-
hood strategies explains the differences in cat-
tle market participation rates among smallholder
farmers. This implies that the degree of special-
ization in cattle farming is an important predictor
of cattle market development.

Livelihood Outcomes

The results in Table 2 show that the coeffi-
cient of the rank of remittances in the income
portfolio is significantly positive, suggesting
that cattle farmers who regularly secure more
unearned incomes such as remittances from their
family members and friends are not likely to par-
ticipate in cattle market. This result is in line with
the walking-bank hypothesis of livestock mar-
keting (Bellemare and Barrett 2006), suggesting
that market participation decisions are driven
by the need to cater for immediate household
needs when cash is not otherwise available.

The results also show that the coefficient of
the expected price variable is only significant in
the supply model. Consistent with the findings
of previous studies done in developing coun-
tries such as the study by Alene et al. (2008),
this empirical finding reveals that smallholder
farmers do not necessarily consider information
on prevailing price incentive when deciding to



CATTLE COMMERCIALIZATION IN RURAL SOUTH AFRICA 215
Ta

bl
e 

1:
 D

es
cr

ip
ti

on
 o

f 
va

ri
ab

le
s 

an
d 

t-
te

st
 o

f 
eq

ua
lit

y 
of

 m
ea

ns
 f

or
 i

nd
ep

en
de

nt
 v

ar
ia

bl
es

 u
se

d 
in

 t
he

 e
m

pi
ri

ca
l 

m
od

el

Va
ri

ab
le

 c
at

eg
or

y,
Va

ri
ab

le
 d

es
cr

ip
tio

n
M

ea
su

re
m

en
t

Va
lu

e 
la

be
ls

Pa
rt

ic
ip

an
ts

N
on

- 
pa

rt
ic

ip
an

ts
p-

va
lu

e
SL

F 
co

m
po

ne
nt

,
  

 N
=

11
3

   
   

  N
=

11
7

an
d 

va
ri

ab
le

 n
am

e

D
ep

en
de

nt
 v

ar
ia

bl
es

M
A

R
K

PA
R

T
D

ec
is

io
n 

to
 p

ar
tic

ip
at

e 
in

 c
at

tle
D

um
m

y
1 

= 
th

e 
ho

us
eh

ol
d 

ha
s

m
ar

ke
t 

du
ri

ng
 t

he
 l

as
t 

th
re

e 
ye

ar
s

pa
rt

ic
ip

at
ed

 i
n 

ca
ttl

e
m

ar
ke

t 
as

 a
 s

el
le

r, 
an

d
0 

= 
ot

he
rw

is
e.

T
O

T
SO

L
D

N
um

be
r 

of
 c

at
tle

 s
ol

d 
ov

er
 t

he
pe

ri
od

 o
f 

th
e 

la
st

 t
hr

ee
 y

ea
rs

C
ou

nt
In

de
pe

nd
en

t 
va

ri
ab

le
s

1.
 V

ul
ne

ra
bi

lit
y 

co
nt

ex
t

SN
O

W
LO

SS
E

xp
er

ie
nc

e 
w

ith
 c

at
tle

 d
ea

th
s

D
um

m
y

1=
 t

he
 h

ou
se

ho
ld

.4
9

.4
1

.2
46

re
su

lti
ng

 f
ro

m
 h

ea
vy

 s
no

w
 o

ve
r 

th
e

ex
pe

ri
en

ce
 c

at
tle

 d
ea

th
la

st
 t

hr
ee

 y
ea

rs
at

tr
ib

ut
ab

le
 t

o 
he

av
y

sn
ow

 o
ve

r 
th

e 
la

st
 t

hr
ee

ye
ar

s;
 0

= 
ot

he
rw

is
e.

D
R

O
U

G
H

T
LO

SS
E

xp
er

ie
nc

e 
w

ith
 c

at
tle

 d
ea

th
s

D
um

m
y

1=
 t

he
 h

ou
se

ho
ld

 e
xp

er
ie

nc
e

.2
0

.2
6

.2
73

re
su

lti
ng

 f
ro

m
 p

ro
lo

ng
ed

 p
er

io
d 

of
ca

ttl
e 

de
at

h 
at

tr
ib

ut
ab

le
dr

ou
gh

ts
 o

ve
r 

th
e 

la
st

 t
hr

ee
 y

ea
rs

to
 d

ro
ug

ht
 c

on
di

tio
ns

 o
ve

r
th

e 
la

st
 t

hr
ee

 y
ea

rs
;

0=
 o

th
er

w
is

e.
As

se
t 

pe
nt

ag
on

H
um

an
 c

ap
ita

l
B

IR
T

H
D

AY
H

H
H

Y
ea

r 
of

 b
ir

th
 o

f 
th

e 
he

ad
 o

f 
ho

us
eh

ol
d

C
on

ti
nu

ou
s

19
55

.9
4

19
53

.0
8

.0
76

G
O

V
EX

T
V

IS
IT

A
cc

es
s 

to
  

ex
te

ns
io

n 
tr

ai
ni

ng
 a

nd
D

um
m

y
1=

 t
he

 f
ar

m
er

 r
ec

ei
ve

d 
a

.6
46

0
.5

04
3

.0
30

vi
si

t 
fr

om
 g

ov
er

nm
en

t 
ex

te
ns

io
n

go
ve

rn
m

en
t 

ex
te

ns
io

n
ag

en
ts

 o
ve

r 
th

e 
la

st
 t

hr
ee

 y
ea

rs
tr

ai
ni

ng
 o

r 
vi

si
t 

ov
er

th
e 

la
st

 t
hr

ee
 y

ea
rs

;
0=

ot
he

rw
is

e.
So

ci
al

 c
ap

ita
l

O
L

C
M

E
M

B
M

em
be

rs
hi

p 
in

 O
LC

D
um

m
y

1=
 t

he
 h

ea
d 

of
 h

ou
se

ho
ld

.8
4

.7
4

.0
71

is
 a

 m
em

be
r 

of
 O

LC
;

0=
 o

th
er

w
is

e.
F2

FE
X

T
A

cc
es

s 
to

  
fa

rm
er

-t
o-

fa
rm

er
D

um
m

y
1=

 t
he

 f
ar

m
er

 r
ec

ei
ve

d
.1

23
9

.0
68

4
.1

54
ex

te
ns

io
n 

tr
ai

ni
ng

s 
ov

er
 t

he
fa

rm
er

-t
o-

fa
rm

er
la

st
 t

hr
ee

 y
ea

rs
ex

te
ns

io
n 

tr
ai

ni
ng

 o
r

in
fo

rm
at

io
n 

se
ss

io
ns

 o
ve

r
th

e 
la

st
 t

hr
ee

 y
ea

rs
;

0=
ot

he
rw

is
e.

Fi
na

nc
ia

l 
ca

pi
ta

l
SA

V
G

R
O

U
P

If
 t

he
 h

ou
se

ho
ld

 i
s 

a 
m

em
be

r
D

um
m

y
1=

 T
he

 h
ea

d 
of

 h
ou

se
ho

ld
s

.4
2

.3
4

.1
98

of
 a

 s
to

kv
el

 a
ve

 m
on

ey
 i

n 
a 

st
ok

ve
l;

0=
 o

th
er

w
is

e.



216 JORINE T. NDORO, MAXWELL MUDHARA  AND MICHAEL CHIMONYO
Ta

bl
e 

1:
 C

on
td

...
Va

ri
ab

le
 c

at
eg

or
y,

Va
ri

ab
le

 d
es

cr
ip

tio
n

M
ea

su
re

m
en

t
Va

lu
e 

la
be

ls
Pa

rt
ic

ip
an

ts
N

on
- 

pa
rt

ic
ip

an
ts

p-
va

lu
e

SL
F 

co
m

po
ne

nt
,

  
 N

=
11

3
   

   
  N

=
11

7
an

d 
va

ri
ab

le
 n

am
e

Ph
ys

ic
al

 c
ap

ita
l

T
R

A
C

T
O

R
O

w
ne

rs
hi

p 
of

 t
ra

ct
or

–a
n 

in
di

ca
to

r
D

um
m

y
1=

T
he

 h
ea

d 
of

 h
ou

se
ho

ld
.1

0
.1

1
.7

34
of

 f
ix

ed
 c

at
tle

 p
ro

du
ct

io
n 

co
st

ow
ns

 a
 t

ra
ct

or
; 

0=
ot

he
rw

is
e.

R
D

D
IS

T
T

O
D

U
K

U
Z

A
Sh

or
te

st
 d

ri
vi

ng
 d

is
ta

nc
e 

(K
m

)
C

on
ti

nu
ou

s
21

.5
77

0
20

.2
65

0
.4

61
fr

om
 t

he
 c

om
m

un
ity

’s
 d

ip
 t

an
k

to
 D

uk
uz

a 
ca

ttl
e 

m
ar

ke
t 

pl
ac

e
 (

m
ea

su
re

d 
us

in
g 

G
PS

 n
av

ig
at

io
n

so
ftw

ar
e)

 –
 a

n 
in

di
ca

to
r 

of
 f

ix
ed

ca
ttl

e 
tr

an
sa

ct
io

n 
co

st
N

at
ur

al
 c

ap
ita

l
H

E
R

D
SI

ZE
To

ta
l 

nu
m

be
r 

of
 c

at
tle

  
ow

ne
d 

at
C

ou
nt

14
.6

8
8.

92
.0

00
th

e 
tim

e 
of

 i
nt

er
vi

ew
 –

 –
 a

n
in

di
ca

to
r 

of
 m

an
ag

ed
 e

co
sy

st
em

go
od

s 
an

d 
se

rv
ic

es
C

AT
T

L
E

B
R

E
E

D
Ty

pe
 o

f 
br

ee
d 

ow
ne

d 
by

 t
he

 f
ar

m
er

C
at

eg
or

ic
al

 –
1=

 N
gu

ni
; 

2=
 M

ix
ed

;
1.

73
1.

77
.5

78
 –

 a
n 

in
di

ca
to

r 
of

 m
an

ag
ed

O
rd

in
al

3=
 E

xo
tic

 b
re

ed
ec

os
ys

te
m

 g
oo

ds
 a

nd
 s

er
vi

ce
s

W
AT

ER
SO

U
R

C
ED

IS
T

W
al

ki
ng

 d
is

ta
nc

e 
(i

n 
m

in
ut

es
)

C
on

ti
nu

ou
s

21
.6

1
14

.7
4

.0
97

be
tw

ee
n 

th
e 

ho
us

eh
ol

d 
an

d 
th

e
ne

ar
es

t 
ca

ttl
e 

w
at

er
 s

ou
rc

e 
–

an
 i

nd
ic

at
or

 o
f 

ac
ce

ss
 t

o 
na

tu
ra

l
ec

os
ys

te
m

 s
er

vi
ce

s.
Tr

an
sf

or
m

in
g 

Pr
oc

es
se

s
an

d 
st

ru
ct

ur
es

C
AT

T
L

E
TA

G
C

at
tle

 a
re

 t
ag

ge
d 

- 
an

 i
nd

ic
at

or
D

um
m

y
1=

C
at

tle
 c

on
fo

rm
s 

to
 t

he
.9

5
.8

5
.0

20
of

 c
om

pl
ia

nc
e 

w
it

h 
L

iv
es

to
ck

re
qu

ir
ed

 i
de

nt
if

ic
at

io
n

Id
en

ti
fi

ca
ti

on
 A

ct
ta

gs
, 

0=
 o

th
er

w
is

e.
Li

ve
lih

oo
d 

st
ra

te
gi

es
C

AT
T

L
E

IN
C

R
A

N
K

T
he

  
im

po
rt

an
ce

 (
ra

nk
) 

of
 i

nc
om

es
C

at
eg

or
ic

al
1 

= 
m

os
t 

im
po

rt
an

t
3.

89
2.

86
.0

00
fr

om
 c

at
tle

 s
al

es
 a

m
on

g 
re

gu
la

r
 ~

 5
= 

le
as

t 
im

po
rt

an
t

so
ur

ce
s 

of
 e

ar
ne

d 
in

co
m

e
 L

iv
el

ih
oo

d 
ou

tc
om

es
R

E
M

IT
R

A
N

K
T

he
  

im
po

rt
an

ce
 (

ra
nk

) 
of

C
at

eg
or

ic
al

1 
= 

m
os

t 
im

po
rt

an
t

2.
65

3.
44

.0
00

re
m

itt
an

ce
s 

am
on

g 
re

gu
la

r 
so

ur
ce

s
~ 

5=
 l

ea
st

 i
m

po
rt

an
t

of
 u

ne
ar

ne
d 

in
co

m
e

E
X

PP
R

IC
E

E
xp

ec
te

d 
ca

ttl
e 

pr
ic

e 
at

 f
ar

m
 g

at
e

C
on

ti
nu

ou
s

54
80

.7
67

0
55

95
.0

09
5

.3
39

an
d 

fr
om

 s
pe

cu
la

to
rs

 i
n 

th
e

co
m

m
un

it
y

In
ve

rs
e 

m
ill

s 
ra

tio
 (

IM
R)

T
he

 s
ta

nd
ar

d 
no

rm
al

 p
ro

ba
bi

lit
y

C
on

ti
nu

ou
s

di
st

ri
bu

tio
n 

fu
nc

tio
n 

ov
er

 t
he

st
an

da
rd

 n
or

m
al

 c
um

ul
at

iv
e

di
st

ri
bu

tio
n 

fu
nc

tio
n 

of
 t

he
pr

ed
ic

te
d 

pr
ob

ab
ili

tie
s

So
ur

ce
: 

A
ut

ho
rs

’ 
su

rv
ey

, 
20

12
-2

01
3



CATTLE COMMERCIALIZATION IN RURAL SOUTH AFRICA 217

sell their cattle. Nonetheless, the evidence sug-
gests that given positive participation decisions,
smallholders will consider price signals when
deciding upon the number of cattle to be sold
on the market.  These results possibly suggest
that market participation and volume decisions
are not taken simultaneously, that is, although
predisposed to selling their cattle, livestock farm-
ers do not pre-commit the number of cattle to be
sold before learning information about the pre-
vailing market conditions, especially the price.
However, the negative sign indicates that there
is a considerable scope of non-commercial moti-
vations such as wealth storage, and cattle is
only sold when a farm household faces press-
ing cash needs (Doran et al. 1979; Groenewald
and Jooste 2012). The results validate the find-
ing that farmers who manage to secure more in-
comes from alternative sources are less likely to
participate in cattle market.

CONCLUSION

This study falls within the realm of participa-
tory agricultural extension approaches. Its pur-

pose is to investigate the livelihood drivers of
smallholder cattle farmers’ participation and sup-
ply decisions in OLM within a framework of in-
forming the design of livestock extension archi-
tecture in South Africa. The goal is to explain
the low rates of cattle market participation by
smallholder farmers in the region and suggest
appropriate extension models for extension pro-
gramming in the context of OLM. Based on a
household survey dataset compiled from a sur-
vey of 230 randomly selected cattle farm house-
holds, the study runs a Double-Hurdle econo-
metric model to calibrate the effect of factors
under various components of the SLF on the
participation and supply decisions.

The empirical results of this study reveal that
the low rate of market participation cannot be
simply explained by endowments and access
factors (the determinants of transaction cost),
but the broader aspects of livelihoods of small-
holder cattle farmers in South Africa. Notably,
this study finds that the difference in access to
finance, natural capital endowments, and liveli-
hood strategies could explain the rate of market

Table 2: Livelihood determinants of farmers’ decisions to participate in cattle market in OLM, Results
estimated using Probit regression model

SLF component and variable name Coefficient Marginal effects p>|Z|
Dependent variable: MARKPART
1. Vulnerability Context

SNOWLOSS -.127 -.051 0.527
DROUGHTLOSS -.355 -.140 0.124

Asset pentagon
Human Capital

BIRTHDAYHHH .009 .003 0.247
GOVEXTVISIT .277 .110 0.186

Social Capital
OLCMEMB .177 .070 0.472
F2FEXT .444 .173 0.165

Financial Capital
SAVGROUP .338 .134 0.078

Physical Capital
TRACTOR -.277 -.109 0.367
RDDISTTODUKUZA .002 .001 0.729

Natural Capital
HERDSIZE .046 .018 0.000
CATTLEBREED -.458 -.182 0.031
WATERSOURCEDIST .009 .003 0.002

Transforming Processes and Structures
CATTLETAG .565 .216 0.070

Livelihood Strategies
CATTLEINCRANK -.187 -.074 0.003

Livelihood Outcomes
REMITRANK .189 .075 0.001
EXPPRICE -.000 -.000 0.280

Constant -18 .088                               - 0.241
Number of obs =     227
Wald chi2(16) =  64.92
Prob > chi2 = 0.000

Source: Authors’ survey, 2012-2013.
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participation. It also provides evidence of a mo-
tivational aspect in cattle marketing in South
Africa. To a certain extent, the results reveal that
cattle market participation in OLM is essentially
a reactive livelihood strategy, a fallback plan
against harsh environmental and/or economic
conditions.

IMPLICATIONS  FOR  LIVESTOCK
EXTENSION

 This sample evidence on the effect of vari-
ous livelihood factors on cattle market partici-
pation has considerable implications for the de-
sign of livestock extension programs in OLM,
and South Africa, in general.

Table 3: Livelihood determinants of cattle mar-
ket supply volumes among smallholder farmers
in OLM, Results estimated using truncated re-
gression model

SLF component and variable Coefficient p>|Z|
            name
Dependent variable:
         TOTSOLD

1. Vulnerability Context
SNOWLOSS 2.872 0.728
DROUGHTLOSS -11.825 0.318

Asset Pentagon
Human Capital

BIRTHDAYHHH -.135 0.619
GOVEXTVISIT .922 0.915

Social Capital
OLCMEMB -11.722 0.197
F2FEXT 21.966 0.029

Financial Capital
SAVGROUP -3.275 0.631

Physical Capital
TRACTOR 7.991 0.287
RDDISTTODUKUZA

Natural Capital
HERDSIZE 1.340 0.002
CATTLEBREED 7.648 0.481
WATERSOURCEDIST .052 0.648

Transforming Processes
and Structures

CATTLETAG -14.332 0.235
Livelihood Strategies

CATTLEINCRANK 5.213 0.225
 Livelihood Outcome

REMITRANK 3.147 0.298
EXPPRICE -.005 0.092
IMR 14.140 0.349

Constant 148.752 0.774
Number of obs =111
Wald chi2(17) =28.09
Prob > chi2 =0.030

Source: Authors’ survey, 2012-2013. Ta
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The significantly positive effect of farmer-
to-farmer extension on cattle market supply sug-
gests that farmer extension groups are key play-
ers in the livestock market development. Public
livestock extension systems designed in such a
way to support cattle farmers’ group formation
and involvement, not just as “contact groups”
that transmit messages from public extension
staff, but as active players of extension service
function (Anandajayasekeram et al. 2008; Swan-
son and Rajalahti 2010) are therefore expected
to spur smallholder cattle farmer’s ability to par-
ticipate in rural markets. This objective can be
achieved through creation of an open, demo-
cratic and supporting environment through
which these groups can thrive, supporting ca-
pacity building to improve their management,
injecting basic resources to improve their inter-
nal functioning, and extending their links with
other group (DFID 1999). This result supports
the imminent role of a pluralistic extension envi-
ronment for a pro-poor cattle market develop-
ment strategy.

This latter strategy has even further appeal.
Given the significantly positive effect of access
to saving groups for cattle marketing in the re-
gion, the livestock extension programs that ex-
tend cattle farmers’ access to financial institu-
tions are expected to scale up market participa-
tion among smallholders in South Africa. This
can be achieved by encouraging individual cat-
tle farmers and their organizations to save mon-
ey, with programs for tailoring inclusive finan-
cial products and for overcoming barriers relat-
ed to lack of collateral, for example, by identify-
ing mechanisms that enable farmers’ natural cap-
ital to act as collateral (DFID 1999).

The finding that endowment in natural capi-
tal matters for market participation implies that
continued efforts by agricultural extension to
uplift the productivity of local breeds through
access to quality feeds and veterinary services
are expected to increase both cattle productivi-
ty and market participation in OLM. These ef-
forts can be channeled through a centralized
commodity-specialized approach using commod-
ity extension models to ensure access to re-
quired inputs including technology and finance
as well as financial gains, although farmers’ feed-
back can be better accounted for by other ap-
proaches (Anandajayasekeram et al. 2008). How-
ever, this productivity emphasis does not need
to detract attention from complexity of the is-
sues surrounding the management of natural

ecosystems such as water and land for livestock-
based livelihoods development in the area. This
complexity requires participatory and system
approaches to agricultural extension such as the
farming system development approach built on
a broader understanding of livelihood systems,
the combination with other assets to sustain live-
lihoods, the role of structures and processes
that govern the use of these resources (envi-
ronmental laws, land and water allocation sys-
tems).

 The significant effect of compliance with
Livestock Identification Act implies that public
extension strategy focusing on programs that
aims to alleviate this challenge can be expected
to unlock markets for stallholders. These chal-
lenges, as outlined in Coetzee et al. (2005) and
Groenewald and Jooste (2012), include high cost
of registering unique brands and marking and
branding equipments, high possibility of filing
claims after stray animals cause road accident or
intrude neighboring fields, and lack of branding
and marking facilities. Notably, direct support
during the identification process such as pene-
trating villages with branding and marking facil-
ities or subsidizing the branding cost can be
envisaged (Groenewald and Jooste 2012). Equal-
ly appropriate is an indirect support through
structures that represent smallholder cattle farm-
ers to expand their scope to include fast track-
ing the identification process both in terms of
accessibility of facilities and cost reduction for
smallholder farmers and access to appropriate
forums for decisions making (DFID 1999).

On the significant effect of livelihood strate-
gies, the public livestock extension service sys-
tem that take into account the diversity of liveli-
hood strategies when designing their programs
can have a significant positive effect on market
participation. FEGs models can be best devel-
oped around households that depend more on
incomes from cattle sales, and those that have
less sources of unearned incomes (remittances
and pensions), if market participation is to be
developed. Once again, these results support
the need for a participatory extension program
to gauge the extent to which different cattle farm-
ing systems rely on cattle incomes.

Finally, the results that price incentives drive
cattle market supply volumes auger well with a
positive expectation from the public extension
framework that advocates for a good function-
ing of institutions that facilitate positive market
outcomes by reducing the associated transac-
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tion risks and costs in order to sustain better
returns to cattle farming and increase its attrac-
tiveness. Validating the need for FEGs as previ-
ously outlined, the provision of cattle market
information to potential participants through
farmers’ social capital is an important strategy
to integrate them into lucrative market chains
and high value channels. Using the mass media
extension method to disseminate market infor-
mation also remains an appropriate option. How-
ever, as Coetzee et al. (2005) cautions, the format
of the information needs to be well understand-
able by the target farmers (for example, farmers
cannot clearly estimate the total value of their
cattle based on information on beef price per
kilogram live weight).

NOTE
1 For example, i t is during this phase that the re-

searchers were informed about the extent to which
cattle prices fetched by smallholders varies consid-
erably across communities, which triggered the need
to test the factors motivating cattle marketing in
OLM.
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