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ABSTRACT This paper assesses socio-economic variables that impact on smallholder irrigation farmers in
Vhembe District, South Africa. Although irrigation farmers were selected as units of study, the focus was on all
smallholder farmers. Inferential statistical analysis detected a negative impact of educational achievement, investment
in production costs, access to market information and membership of cooperative on access to credit.

INTRODUCTION

Failure of large-scale farming to address the
plight of the rural poor and thus to bring about
anticipated development shifted the policy agen-
das of many developing countries to support-
ing the smallholder farming sector, particularly
in the 1980s to 1990s. One of the first African
countries that adopted this policy was Ghana,
in response to observations that rather than
encompassing rural masses, large scale farming
ended up accruing benefits to fewer rich com-
mercial farmers and bureaucrats (Torah 1994).

At independence in 1994, the government of
South Africa (SA) was faced with massive chal-
lenges of redressing inequalities within the coun-
try’s rural landscape that was characterised by
large-scale White commercial farming and small-
scale Black subsistence farming operating side-
by-side. Redressing inequalities entailed con-
certed efforts at the formulation of policies that
would transfer effective support to the latter,
including those that are the focus of this study
(that is, creating aconducive environment for
credit availability, access to markets, promotion
of cooperative enterprises, provision of exten-
sion services, access to inputs and farmer edu-
cation).  This paper is therefore premised on the
economic theory of capital enhancement that
supports intervention strategies leading to effi-
cient allocation of resources, increased produc-
tion and higher welfare (Schallock et al.1994).
Priority is accorded to the contribution of credit
provision to smallholder farmers, particularly the
extent to which it was impacted by the other
support strategies identified above. Lack of cred-
it facilities for smallholder farming in South Afri-

ca was sought to be one major contributing fac-
tor towards the collapse of many smaller enter-
prises and a major cause for higher transaction
costs in both input and output markets (Rande-
la et al. 2008;  Drimie et al. 2009).

The first major task that was performed by
the new SA government within the context of
the agricultural sector was to amalgamate the
various apartheid created agencies into a single
unit (Department of Justice 2011). This paper
seeks to evaluate small-scale irrigators within
one of the country’s rural areas, that is, Vhembe
District Municipality (VDM) in Limpopo Prov-
ince. The central problem to be unravelled cen-
tres on the exposition of these support strate-
gies and how they impact on access to credit. In
the end both the targeted beneficiaries and gov-
ernment agencies will benefit from subsequent
report back sessions to be cascaded within the
district. To do justice to such an assessment
however, it is imperative to provide an exposé of
previous support services as attested by litera-
ture. The following section therefore provides a
general review of the above mentioned support
strategies, prior to articulation of the methodol-
ogy, results, discussions, conclusions and rec-
ommendations based on an empirical study in
the VDM.

Some positive spinoffs that emanated from
credit provision to smallholder farmers included
participation in income generating activities,
contribution to total family income and general
improvement in the quality of life of rural people
(Torah 1994; Ferdoushi et al. 2011). As shown
by the study conducted by Torah (1994) credit
provision that is attached to funder’s pre-con-
ceived outcomes such as shifting crop produc-
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tion away from traditional uses could prove det-
rimental. In response to the failure of large scale
commercial farming, the Bangladeshi govern-
ment [under the auspices of Agricultural Exten-
sion Services (AES)]  provided credit  in kind  to
smallholders (seeds, equipment, etc.) with the
proviso for replacement of  traditional staple food
crops with high value market oriented commod-
ities. In turn government undertook to procure
all high value produce from smallholders at ac-
ceptable prices. However factors beyond farm-
ers’ control (bad weather, diseases etc.) resulted
in low and poor quality crop yields that were
unsuitable for the market. As government agen-
cies were reluctant to purchase the crop, higher
repayment defaults ensued. Measures institut-
ed by AES to improve repayment rates (group
loans, loan delivery via traditional leaders, hold-
ing extension staff accountable for loans ad-
vanced to smallholders under their supervision)
only succeeded in perpetuating the predicament
as traditional leaders were also defaulters, where-
as extension officers were reluctant to be asso-
ciated with poor performing smallholders.

Lack of support related to market access is a
critical challenge that confronts smallholder farm-
ers in South Africa (Mbatha et al. 2010). These
farmers are faced with adverse produce market-
ing choices that are characterized by many pro-
ducers and fewer buyers, confining them to be
price takers with little opportunity for flexibility
as market players.  The challenge is further exac-
erbated by lack of access to market information,
a critical factor in the reduction of high transac-
tion costs that are usually associated with agri-
cultural markets (Randela et al. 2008).  In re-
sponse to this challenge some smallholders in
South Africa negotiate with bigger supermar-
kets for preferential procurement of their pro-
duce under reasonable price arrangements. Such
an arrangement allows smallholders to partici-
pate in regional trade as most South African su-
permarkets have invested extensively in neigh-
bouring countries such as Botswana, Zambia
and Namibia (Emongor and Kirsten 2009).

Cooperatives have been recognized in most
developing countries as important vehicles for
facilitation of both vertical coordination and
horizontal integration of smallholder farmers and
thus providing them with opportunities for ven-
turing into the mainstream supply chain (Ort-
man and King 2010; Lyne and Collins 2008). In
South Africa, several programmes such as those

inclined towards the provision of direct cash
grants, training, business advisory services,
access to loans and technical support have been
established (DTI 2010 and DWCPD 2011). As
advanced by Holloway et al. (1999) and Kheral-
lah and Kirsten (2001)  cooperatives  assure
members  uninterrupted supplies of the right in-
puts at the right time, leading to a reduction in
the transaction costs  for both input and prod-
uct markets. Cooperatives are also critical for
improving the negotiation power of smaller farm-
ers in comparison to large buyers or sellers. Bulk-
ing and bargaining services also enable cooper-
atives to increase access to market outlets and
to avoid the hazards associated with perishabil-
ity of crops and low rural produce demand. Co-
operation also addresses the challenge that usu-
ally confronts smallholder farmers particularly
in supplying  produce that  meet the required
grades, quality standards and safety regulations
(Kherallah and Minot 2001; Mangisoni 2006;
Barnard et al. 2002).

Any support strategy that enhances access
to educational opportunities will indirectly im-
pact on agricultural productivity. It can there-
fore be safely concluded that the level of educa-
tion attained by smallholder farmers will con-
tribute significantly to farm efficiency. Research
work has attested to a positive relationship be-
tween income generation and the level of edu-
cation held by smallholder farmers (Hellin et al.
2011; Evenson and Mwabu 2001). This obser-
vation has also been confirmed in a South Afri-
can study on modernizing agriculture, which has
shown that the application of technological in-
puts called for certain skills such as reading in-
structions on packaging material (Kidane et al.
2005).  In addition, as noted by Talimi and Ma-
suku (2010), poorly educated and illiterate farm-
ers were more likely to engage in illegal activi-
ties, such as employment of children in their farm
production activities.  In their study, Talimi and
Masuku (2010) found that almost a third of
households that engaged child labour were illit-
erate as compared to a lower proportion of their
literate counterparts. Illiteracy amongst small-
holder farmers in South Africa is a long-term cre-
ation of the pre-1994 apartheid education policy
that discriminated against blacks (Jogo and
Hassan 2010).

One major concern that impacts on support
to smallholder farmers is the dominance of the
elderly, especially women, in farming activities
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(Blake 2011). In Nebraska for example, the aver-
age age of female farmers (59) years) was eight
years higher than that of their male counterparts.
This is a disturbing observation as individual
job performance has been observed to decrease
from around the age of 50 years, particularly for
tasks that require problem-solving, learning and
speed (Verhaegen and Salthouse 1997). Elderly
farmers are however desirable in jobs requiring
experience and verbal abilities, particularly in
maintaining a high level of productivity. Argu-
ments in support of the former observation cen-
tre around the slow pace at which elderly people
grasp new technological concepts that differ
from what they have already mastered as against
in those that they had acquired many years of
experience (Colonia-Willner 1999). Minois and
Boug (1997) also observed age related reduc-
tions in memory and learning capabilities among
non-human species, ranging from fruit flies to
primates. Some recent studies have however
negated the hypothesis of an inverse relation-
ship between age and productivity (Nakana and
Mkhabela 2011; Barbierie and Mshenga 2008).
This paper however subscribes to the former
views.

Support to farmers in the form of inputs is
also critical for improved farmer participation in
farming activities. James et al. (2009) have con-
veniently grouped agricultural inputs into four
categories, namely, land, labour, capital and ma-
terial inputs. The land input is further sub-divid-
ed into pastureland, non-irrigated crop lands and
irrigated cropland while labour is usually sub-
categorised into family and hired components.
James et al. (2009) noted substantial growth in
output against declining but high quality inputs.
The study also found that labour productivity
was positively influenced by higher levels of
educational achievements. The positive role of
input application to increased agricultural pro-
duction has also been observed in a Malawian
study that sought to improve the distribution of
agricultural inputs to rural smallholder farmers
(Farrrow et al. 2011).

METHODOLOGY

The study was conducted in the Vhembe
District Municipality (VDM), which is situated
in the northern side of Limpopo Province, South
Africa. The district shares international borders
with Zimbabwe in the north, Mozambique in the

east and Botswana on the north western side. It
is composed of four local municipalities, name-
ly; Makhado, Musina, Thulamela and Mutale.
The VDM covers an area of 21 407 km2 with a
population of over 1.1 million inhabitants. It is
predominantly rural with critical basic services
backlogs, characterised by semi-arid conditions
with rainfall ranging from 300 to 1000 mm per
year. Farming under smallholder system is char-
acterized by low levels of production and small
farm sizes of approximately 1.5 hectares with pro-
duction being primarily for subsistence and lit-
tle marketable surplus. Maize is the dominant
cereal grain despite the dry and drought prone
agro-ecology of much of the district (Statistics
South Africa 2001).

A pilot study that was conducted in April
2011 in Thulamela, one of the Vhembe District
Municipality’s  four local municipalities, on
smallholder irrigators (storage dam and  bore-
hole dependent) detected challenges regarding
the keeping of operational records. Failure to
keep proper operational records prevents an
assessment of productivity and income gener-
ating trends. Following the above pilot study, a
cross-sectional survey of smallholder farmers
was conducted in the VDM in May 2011. The
district had 30 irrigation schemes that were lo-
cated within the three local municipalities, that
is, Thulamela (14), Makhado (9) and Mutale (7).
Water sources were mainly storage dams and
boreholes. These schemes accommodated 2100
farmers (900 in Thulamela, 700 in Makhado and
500 in Mutale respectively). A multistage clus-
tered random sample of 370 farmers was carried
out in the three local municipalities, that is, 162
from Thulamela, 126 from Makhado and 90 from
Mutale respectively. In the first stage only small-
holder irrigation farmers from the VDM were
considered. Secondly smallholder irrigation farm-
ers were selected on the basis of the local mu-
nicipality in which they were located. The final
stage involved selecting approximate proportion-
al samples from three local municipalities since
one had no small-scale irrigation farming.

The SPSS Version 19 computer program was
used to capture and analyse data. Collected data
were subjected to analytical technique that fo-
cused on important variables that were identi-
fied for the study. A logistic regression model,
which considered  credit availability as a depen-
dent variable versus age,  level of education at-
tained, access to market information, member-
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ship to cooperatives and input cost as  predic-
tor variables was also run on the basis of the
probability equation  as derived from the logis-
tic regression model (Field 2005) below:
   P(Yi)   = 1/ 1 + e –(b
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i
)   (Field  2005)

Where:
P(Yi)  = Probability of credit being accessed by  the

ith irrigation scheme leader  (1 = accessed
credit, 0 = otherwise);

AGE = Age of irrigation scheme leader in years (cat-
egorical);

EDU = Level of education attained by irrigation
scheme leader (categorical);

PRDC = Production inputs cost (Rand);
INFO =  Access to market information (1 = access,

0 = otherwise);
MCOP= Membership to agricultural cooperatives. (1=

member; 0 = otherwise);
b2 to b6= Coefficients of the  predictor variables;
b0 = constant; and
e =  base of natural logarithm.

Diagnosis of the data was achieved through
the log-likelihood and Wald statistics. The log-
likelihood ratio is a measure of how well a partic-
ular model fits the data by comparing the ob-
served and predicted values of the outcome. For
example, for a given irrigation scheme leader, Y
could either be 1 (credit has been provided) or 0
(credit was not provided). As noted by Field
(2005), the log-likelihood is analogous to the re-
sidual sum of squares in multiple regression (an
indicator of the extent of unexplained informa-
tion after fitting the model, that is, larger  values
of the log-likelihood reflect poorly fitting statis-
tical models). Log-likelihoods of different mod-
els are calculated and compared by looking at
their differences, that is, comparing the state of
a logistic regression model against a baseline,
usually the logistic model when only the con-
stant is included. The improvement of the model
as additional predictors are added is computed
using the following equation (Field 2005):

X2 = 2[LL(New) –LL (Baseline)]
(df = knew – kbaseline)

(multiplication of the value by 2 produces a
2 distribution, and k = degrees of freedom).

Whereas in linear regression the estimated
regression coefficients (b’s) and their standard
errors are used to compute the t-statistic, an
analogous statistic for logistic regression is the
Wald statistic, with its special distribution (the
chi-square distribution). The Wald statistic re-
flects whether the b-coefficient of the  predictor
variables are significantly different from zero,
that is, if significantly different,  then the predic-
tor is assumed to be making a significant contri-
bution to predicting the outcome (Field 2005).

RESULTS

The output of the logistic regression model
is presented in Table 1. The model was run to
assess the relationship between access to cred-
it (dependent variable) and five predictor vari-
ables that is, age, level of education, member-
ship to agricultural cooperatives, access to mar-
ket information and production costs, following
the elimination of some highly insignificant vari-
ables.

As can be observed from Table 2, the model
correctly predicted 95.40 % of the cases. The
Hosmer and Lemeshow test produced a Chi
squared value of 2.81 with a p-value of 0.95, in-

Table 1: Logistic regression model results

Variables     β  Std error    Wald Significance    Exp (β)

Age 0.11 0.014 0.635 0.425 1.012
Level of education -2 .992 1.049 0.635 0.004 0.050
Production cost -0 .510 0.024 4.645 0.031 0.950
Access to info -3 .667 1.136 10.427 0.001 0.026
Co-op member -0 .223 0.830 0.073 0.788 0.800
Constant 5.174 1.310 15.608 0.000 176.698

Nagelkerke R2 = 0.234; Cox  and Snell R2 = 0.076; Hosmer  and Lemeshow Test: 2 =2.81; df=8; p=0.946;
n=370; Dependent variable= access to credit.

Table 2: Observed versus predicted probabilities
for access to credit

                    Predicted
Observed Access to credit % Correct

Yes No
Access to Yes 1 1 7   5.6%
  credit N o 0 352  100%
Overall 95.4%
  percentage

Source: Study Results 2011



PREDICTING ACCESS TO CREDIT BY SMALLHOLDER IRRIGATION FARMERS 199

dicating that the model’s predicted estimates did
not differ significantly from the observed data
and thus an indication of an acceptable good-
ness of fit (Field 2005). The high Wald statistics
for production cost and access to market infor-
mation variables depict that their b-values are
significantly different from zero, thus making a
significant contribution to credit access.

The categorical variable EDU had two sub-
categories (having secondary education) and
(having tertiary education) being compared to a
base category of no education/primary educa-
tion only. From the results in Table 1, it can be
seen that production cost and having both sec-
ondary and tertiary education, negatively affect-
ed access to credit. The more educated a farmer
was the less likely for him or her to have access-
ed credit since having secondary or tertiary ed-
ucation both affected credit access negatively
relative to no education at all. Being a member of
an agricultural cooperative also had a negative
impact on farmers’ access to credit although this
variable was not significant. Age, although not
significant had a positive impact on the likeli-
hood of accessing credit.

A priori expectations were that access to cred-
it would be positively influenced by all the vari-
ables. The negative impact of both higher edu-
cational attainment and membership to cooper-
atives was unexpected. Farmers that have been
exposed to higher educational opportunities and
membership to agricultural cooperatives were
expected to be conversant with the associated
beneficial effects.  However, in this study, most
irrigation scheme leaders were not only  poorly
educated but were also elderly, factors that im-
pact negatively on access to new information
and promotion of active economic participation
in farming.

DISCUSSION

The observation that the leadership of most
irrigation schemes had acquired primary educa-
tion, with a large proportion that was illiterate,
translates into a number of bottlenecks for fu-
ture sustainability of the agricultural sector. In
the first instance such leaders will be denied
access to published information particularly re-
lated to produce market activities and price
trends. National Fresh Produce markets and par-
astatals such as the National Marketing Council
in South Africa publish vital market related data

that farmers could take advantage of on a daily
basis.  Such data can only be accessed by farm-
ers who are not only literate but also exposed to
secondary and tertiary educational opportuni-
ties. Low educational achievement as attested
through descriptive statistical analyses for this
study could be associated with reliance on oth-
er farmers and dependence on the already glut-
ted local market for disposal of produce. Conse-
quently, due to large numbers of sellers and a
relatively low customer base, farming enterpris-
es that target such a market are bound to be
price takers with high attrition rates.

Poor access to credit as noted for this study
has negative consequences for the sustainabil-
ity of smallholder farmers in the VDM. Almost
all (save for about 5%) relied on own funding for
their farming activities. Although lack of collat-
eral (a characteristic of most smallholders farm-
ing) could be attributed to this observation, the
dominance of the elderly and a high combina-
tion of leaders with lower educational qualifica-
tions or illiteracy cannot be excluded. A study
conducted in Pakistan noted that increasing ac-
cess to credit was not only associated with in-
creasing technical efficiency, but also that farm-
ers who had access to the resource were more
efficient (technical efficiency score of 0.8 and
above) than their counterparts (technical effi-
ciency score of 2.0) (Ayaz et al.  2010).  Through
the application of the Tobit model to  collected
data, that study identified farming experience
(5% level of significance) and number of school-
ing years (5% level of significance) as addition-
al contributors to technical efficiency of farm-
ers.

Agricultural cooperatives have been consid-
ered as important vehicles for the provision of
affordable inputs, market access and technical
production skills to farmers. Inappropriate ac-
cess to formal produce markets by small-scale
irrigators in the VDM could be linked to the high
level of non-membership to agricultural cooper-
atives. Effective membership is based on the
extent to which potential benefactors are ex-
posed to the principles and perceived advan-
tages of cooperation. The revelation from litera-
ture regarding access to government funding as
a precursor to the formation of cooperatives,
needs urgent attention and complete reversal.
For effective participation, members should not
only be educated but also exposed to produc-
tivity-enhancing mechanisms such as extension
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services. As this study has clearly articulated,
these are limiting factors in the Vhembe District.
One critical principle of cooperation relates to
internal rather than external drive in the estab-
lishment of cooperatives. The observations for
this study regarding the few members that had
affiliated to local primary cooperatives and the
derivation of minimal benefits from such affilia-
tion attest to external influence in the formation
of most cooperatives in the VDM. As reflected
in the literature review above, most cooperatives
in South Africa were initiated in order to source
government funding. As soon as such funds
dry-up, the affected cooperative enterprises
cease to exist.

CONCLUSION

The main objective of this paper was to as-
sess the support provided to smallholder irriga-
tion farmers especially in the Vhembe District
Municipality, South Africa. Some support strat-
egies that the study assessed included credit
provision, extension services, access to markets
and membership to agricultural cooperatives. A
multistage random selection process yielded a
sample of 370 small scale irrigation schemes scat-
tered in three of the four local municipalities of
the district. A pre-piloted questionnaire was ad-
ministered to the leadership (either chairperson
or his/her representative) of the irrigation
schemes. The gender, education level and age
of the respondents were also considered as im-
portant variables for assessing demographical
impact on service provision. The collected data
were captured and analysed through the SPSS
version 19 computer programme. A logistic re-
gression model that considered credit availabil-
ity as a dependent variable and seven other vari-
ables (age, level of education attained, gender,
extension services, market information, member-
ship to cooperatives, production costs.) as pre-
dictor variables was fitted into the data. Through
an elimination process, a number of variables
were omitted from further analyses due to their
insignificant predictive powers to the model.

Reducing the dominance of the elderly (65
years and above) will be a daunting task as many
retirees look  upon  farming as an alternative to
active participation in the formal job market. Exit
strategies from the formal job market should there-
fore include workshops that would discourage
new retirees from investing their life-long sav-

ings into new farming ventures as these will re-
quire physical strength and high level decision
making skills.  Retirees should instead be en-
couraged not only to look upon retirement as a
period of rest but also as an opportunity to hand
over existing farming ventures to their siblings.
The benefactors (young farmers) should be ex-
posed to training programmes and support mech-
anisms such as cheap finance, government
grants and gradual exposure to private funding
institutions.

In the earlier years of their retirement, elderly
farmers could be critical in monitoring and trans-
mission of skills to younger farmers. As income
from farming only accrues in the medium to long
term, one strategy that could be used to attract
youth into farming could be the provision of
allowances - consistent with that prevailing in
the formal job market. Perhaps the most critical
challenge that prevents elderly farmers from
abandoning their farming ventures could be
linked to asset ownership and associated loss
of esteem. To counteract the challenge, elderly
farmers could be encouraged to hire out their
farms to unemployed university and college grad-
uates that are widespread in the VDM and other
regions of South Africa. Targeted graduates
should undergo relevant training in entrepre-
neurship, financial management and market de-
velopment. Finance should initially be provided
to cover both rental and living expenses for a
predetermined period aligned to produce market
readiness.

RECOMMENDATIONS

The high proportion of irrigation schemes
lacking membership to agricultural cooperatives
could be associated with lack of knowledge re-
garding benefits that can be derived from these
business entities. Rather than encouraging farm-
ers to form cooperatives in lieu of grant funding,
public agencies should utilize their extension
officials to expose farmers to the principles of
cooperation as espoused by the International
Cooperative Alliance (ICA) and the SA Cooper-
atives Act of 2005. In particular cooperatives
should be established on the basis of perceived
internal benefits rather than extrinsic rewards.

Reliance on other famers for market informa-
tion should be mitigated through exposure to
formal produce channels, especially fresh pro-
duce and export markets. The role of public agen-



PREDICTING ACCESS TO CREDIT BY SMALLHOLDER IRRIGATION FARMERS 201

cies, particularly in exposing farmers to new tech-
nologies such as market based computer web-
sites and cell phones, could be vital in opening
up new markets for smallholder irrigation
schemes in the Vhembe District.

ACKNOWLEDGEMENTS

The study was funded by the National Re-
search Foundation (NRF), South Africa.

REFERENCES

Ayaz S, Hussain Z,  Sial MH  2010. Role of credit on
production efficiency. World Academy of  Science
and Engineering  Technology,  66: 1042-1047.

Barbierie C, Mshenga PM 2008.The role of the farm
and owner characteristics on the performance of
agri-tourism farms. Sociologia Ruralis, 48: 166-
178.

Barnard J, Cooper D, McIntosh A, Reynolds N, Vaugh-
an A, Vawda S 2002. Review and Policy Directed
Evaluation  of Community Production  Centres:
From Supply Driven to Demand-led Approaches
which Foster Community Ownership and Local
Development. Report submitted to the Department
of Public Works by McIntosh Xaba and Associates.

Blake K 2011. Women in Agriculture. Agricultural Eco-
nomics Department, University of Nebraska – Lin-
coln. Posted at Digital Commons at University of
Nebraska, Lincoln.

Colonia-Willner R 1999. Investing in practical intelli-
gence: Ageing and cognitive efficiency  among ex-
ecutives. International Journal of Behavioural
Development,  23: 591-614.

Department of Justice 2011. Agricultural Laws Exten-
sion Act 87 of 1996. Pretoria: Government Print-
ers.

Department of Trade and Industry 2010. The DTI Co-
operative Handbook.  Pretoria: Government Print-
ers.

Drimie S, Germishyse T, Rademeyer L, Schwabe C 2009.
Agricultural Production Sekhukhune: The future
for food security in a poverty node of South Afri-
ca. Agrekon, 48: 245 –275.

Department of Women, Children and Persons Living
with Disabilities 2011. Know Your Rights. Preto-
ria: Government Printers.

Emongor R, Kirsten J 2009. The impact of South Afri-
can supermarkets on agricultural development in
SADC: A case study in Zambia, Namibia and Botswa-
na. Agrekon, 48: 60- 84.

Evenson RE, Mwabu G 2001. Effects of agricultural
extension on farm yields in Kenya. African Devel-
opment Review, 13: 1-23.

Farrow A, Resinamhodzi  K, Zingere S, Delve RJ 2011.
Spatially targeting the distribution of agricultural
inputs stockists in Malawi. Agricultural Systems ,
104: 694-702.

Ferdoushi A, Chamhuri  S,  Nor AHI 2011. Improving
well-being of rural women through participation in
microcredit programme: Evidence from Bangladesh.
Australian Journal of  Basic Applied  Science, 5:
857-862.

Field A 2005. Discovering Statistics Using Statistical
Package for Social Sciences (SPSS) . 2nd Edition.
London: SAGE Publications.

Hellin  J, Dixon J, Higman  S, Keleman  A  2011. High-
value agricultural products and poverty reduction:
Smallholder access to maize markets. Journal of
Crop Improvement, 25: 371-391.

Holloway G, Nicholson C, Delgado C 1999. Agro-in-
dustrialization through Institutional Innovation:
Transaction Costs, Co-operative and Milk Market
Development in the Ethiopian Highlands. Discus-
sion Paper No. 35. International Food Policy Re-
search Institute, Washington DC.

James SJ, Alston JM, Pardey PG 2009. Structural chang-
es in US agricultural production and productivity.
The Magazine of Food, Farmer and Resource, 24:
51-57.

Jogo W, Hassan R 2010. Balancing the use of wetlands
for economic well-being and ecological security:
The case of Limpopo wetland in Southern Africa.
Ecological Ergonomics, 69: 1569-1579.

Kherallah M,  Kirsten J 2001. The New Institutional
Economics: Applications for Agricultural Policy
Research in Developing Countries. Markets and
Structural Studies Division. Discussion Paper No.
41 , International Food Policy Research Institute,
Washington DC.

Kherallah  M, Minot  N  2001. Impact of Agricultural
Market Reforms on Smallholder Farmers in Benin
and Malawi. IFPRI Collaborative Research Project.
International Food Policy Research Institute, Wash-
ington DC.

Kidane H, Alemu ZG, Kundhlande G 2005. Causes of
household food insecurity in Koredegaga Peasant
Association, Oromiya Zone, Ethiopia. Agrekon,
44: 543-560.

Lyne  M, Collins R 2008. South Africa’s new Co-oper-
ative Act: A missed opportunity for small farmers
and land reform beneficiaries. Agrekon, 47: 80-97.

Mangisoni  J  2006. Markets, Institutions and Agricul-
tural Performance in Africa. ATPS Special Paper
Series No. 27. The African Technology Policy Stud-
ies Network, Nairobi, Kenya.

Mbatha  NC, Antrobus GG,  van Rooyen  J 2010.  Land
price premiums in South Africa’s land  redistribu-
tion process: A case study of Northern KwaZulu
Natal sugarcane farms. Agrekon, 49: 235-254.

Minois  N, Boug E 1997. Hypergravity and aging in
Drosophila Melonagster conditioned suppression
and habituation of the Proboscis extension re-
sponse. Ageing, Experimental and Clinical Re-
search, 9: 1-11.

Nakana  E,  Mkhabela T  2011. Performance determi-
nants of wine farms in the Western Cape: An inter-
val modelling approach. Agrekon, 50: 3-70.

Ortman GF,  King RP 2010.  Research on agri-food
supply chains in Southern Africa involving  small-
scale farmers: Current status and future possibili-
ties. Agrekon, 49: 397-417.

Randela R, Alemu ZG,  Groenewald  J 2008. Factors
enhancing market participation by small- scale cot-
ton farmers. Agrekon, 47: 451-469.

Schallock  MD, Fredericks B,  Dalke  BA 1994.  The
house that traces built: A conceptual model  of
service delivery systems and implications for
change. The Journal of Special Education, 28: 203-
223.



202 P. K.  CHAUKE AND F. D. K. ANIM

Statistics South Africa 2001. The Republic of South
Africa Census Results. Pretoria: Government Print-
ers.

Talimi T, Masuku MB 2010. Determinants of house-
hold participation in the child labour force: The
case study of Iwo local government area in Osun
State, Nigeria. Agrekon, 49: 358-372.

Torah S 1994. Agricultural extension services and small-
holder farmers’ indebtedness in north-eastern Gha-
na. Journal of Asian and African Studies, 29: 119-
134.

Verhaegen P, Salthouse TA 1997. Meta-analysis of age-
cognition relations in adulthood: Estimates of lin-
ear and non-linear age effects and structural mod-
els. Psychology Bulletin, 122: 124-137.


