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ABSTRACT

Smallholder farmers are considered the potential drivers of growth and poverty eradication in
Africa. Agricultural extension services play a vital role in linking farmers to information, adoption
of new technologies, access to markets and so on. In recent years, there has been a shift from purely
public extension to a more pluralistic approach, with the private sector providing extension
services in specific project areas. The aim of this study was to assess the impact of outsourced
extension services on the performance of smallholder farmers in Msinga, KwaZulu-Natal. The
study also sought to estimate the indirect impact of outsourced extension services by investigating

the presence of positive externalities among the sampled farmers.

A random sampling technique was used to sample 300 smallholder farmers in the study area.
Descriptive statistics were used to compare the differences between farmers who are beneficiaries
of Lima Rural Development Foundation extension services and those who are non-beneficiaries.
Factors such as years of farming experience, years of formal schooling, the amount of labour
available to a household, livestock value, ownership of an irrigation tool and access to credit
influenced participation in Lima extension services. The Propensity Score Matching (PSM)
method was employed to estimate the impact of the outsourced extension services provided by
Lima Rural Development Foundation on the farmers’ performance, measured by farm income per
smallholder farmer. Various estimators, namely the Kernel, nearest neighbour and stratification,
were used to ensure the robustness of the obtained results. Also, a Rosenbaum bounds sensitivity

analysis test (rbounds) was done to test the data’s level of sensitivity to unobserved heterogeneity.

The results of the econometric model indicated that outsourced extension services have a positive
impact on smallholder farmers’ performance. Private extension services have a positive and
significant impact on household crop income, net crop income and the inputs and services
purchased. When compared to farmers who were not beneficiaries of Lima extension services,
Lima beneficiaries received R3000 and R2600 more for total crop and net crop income per year
respectively. Further analysis showed an evidence of positive externalities of outsourced
extensions, due to farmer-to-farmer interactions and contact. Farmers who had received help or
advice from a Lima beneficiary appeared to have an income that was an average R2 400 higher

than the income of non-Lima beneficiaries. The results suggest that private extension services play



a crucial role in improving the performance of smallholder farmers, and highlight the need for
improved access to inputs and markets. The study recommends that the involvement of the private
sector in smallholder support programmes is encouraged and sustained. Furthermore, the
formation of structures such as co-operatives that encourage farmer interactions should be

promoted and should be farmer led and farmer driven.

Key words: smallholder farmer, farm income, impact, Propensity Score Matching, outsourced

agricultural extension.
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CHAPTER1
INTRODUCTION

1.1 Background of the study

Agricultural development is at the core of achieving and sustaining development in less developed
countries (Birkhaeuser et al. 1999). In rural development literature, agriculture is considered the
most effective way to reduce rural poverty (Umali-Deininger & Schwartz, 1994; Machethe 2004;
Ringler et al. 2014). In most developing countries, agriculture and agriculture-related activities
provide most of the employment in rural areas (Machethe et al. 2004). According to Machethe et
al. (2004), farming is one of the most vital sources of income in poor rural households, contributing
an estimated 20 percent of total household income. Collier and Dercon (2014) argued that to
contribute positively to poverty eradication through farming practices is not often recognised. The
definition of the smallholder farmer varies per context, country, and ecological zone (Department
of Agriculture, Forestry and Fisheries 2012). In South Africa, smallholder farmers are perceived
as non-productive, non-commercial, subsistence farmers who are located in the former homeland
areas (Kirsten & Van Zyl 1998).

According to Davis et al. (2014), agricultural extension services play a role in providing
opportunities to help strengthen the resilience of small-scale farmers by increasing their level of
access to tangible and intangible resources, such as inputs and knowledge; extension services are
critical to the promotion of agricultural and rural development. The availability of competent
extension service support is critical to the success of farming enterprises (Mnkeni et al. 2010).
Agricultural extension services play a vital role in assisting in the development of agriculture in
developing countries. The major role of extension is to provide advisory services, quality inputs

and essential tools that aid in increasing productivity for farmers (Zhou & Babu 2015).

In an attempt to reduce poverty in urban and rural communities in South Africa, Lima Rural
Development Foundation (hereafter referred to as Lima) has been providing rural development
services to both rural and urban communities for the past 28 years. Lima is a non-governmental

and non-profit organisation that aims to establish appropriate institutions and projects to empower



rural people; much of Lima’s focus is directed toward transforming the agricultural sector, and
thus it has implemented farmer support services. Lima has two programmes serving smallholder
farmers in the area, namely, the Abalimi Phambili Programme (APP) and the Tugela Ferry
Irrigation Scheme.

In 2003, the Abalimi Phambili Programme (APP) was initiated by Lima to provide integrated
farmer support services to smallholder farmers in South Africa’s rural areas. It links farmers to
developed markets, with the aim of improving productivity and reducing business transaction
costs. The implementation of APP arose from the need to assist smallholder farmers, as they have
been historically underserviced and face competition from commercial farmers in markets.
Furthermore, smallholder farmers face isolation from the vital business services needed for the
development of successful farming enterprises. Farming activities undertaken by the Abalimi
Phambili Programme include dry land cropping, intensive irrigated vegetable farming and broiler
production. Recently, limited small livestock activities were also introduced. Msinga in northern
Kwazulu-Natal is one of the rural areas where the APP is implemented. The APP in Msinga has
four core focuses; project identification, linking farmers with input suppliers and market
opportunities, linking farmers with credit providers and providing extension support. The first
phase of the project in the area came to an end in September 2016, and the second phase is currently

underway.

For the purposes of this study, extension services are considered as a bundle of services, as opposed
to discrete components such as information, material input, access to credit, etc. Much research
has been conducted on extension services and the study builds on work done previously by Jonas
(2014), who conducted an economic assessment of outsourced agricultural extension services
rendered by Lima in uMzimkhulu, KwaZulu-Natal. The impact of extension services may very
well have been understated by Jonas (2014), as in her study the spill-over effects of Lima’s services
to farmers who are not direct Lima beneficiaries were not considered. The key point of this study
IS to assess the impact of these services, but on a broader scale, by also investigating positive
externalities that may result from farmer-to-farmer contact in Msinga. The previous study by Jonas
(2014) was done in uMzimkhulu in KwaZulu-Natal on dry land farmers. While acknowledging

that study, this study will focus on a different area; Msinga, in KwaZulu-Natal.



1.2 Problem statement

In about two-thirds of developing countries there are three billion rural people who live in
households that participate in smallholder farming. Many of these farmers are poor, food insecure
and malnourished, with limited access to inputs and markets (Aliber & Hall 2012). According to
Mudhara (2010), the majority of farming households are characterised by unemployment, high
levels of poverty, low levels of employment and poor remuneration. There are approximately four
million people practising agriculture at some level in South Africa, whether commercial or small-
scale farming; however only a small percentage of these receive any type of support (Aliber &
Hall 2012).

The past years of economic reform in South Africa established the need to improve the access of
resource-poor farmers to land, water and institutional support systems as a means of alleviating
rural poverty (Magingxa & Kamara 2003). However, because of the policies of the apartheid
system, the agricultural sector is dominated by large commercial farms that are owned by a
relatively small number of individuals. The apartheid government restricted smallholder farmers
to homelands, and they did not have access to cooperative services like inputs and marketing
(Magingxa & Kamara 2003; Ortmann & King, 2007), which the established commercial farmers

enjoyed.

Shange (2014) noted that amongst many others, some of the notable challenges that South African
smallholder farmers face are inappropriate land management practices. Ortmann and King (2010)
also cited limited access to factors of production, credit and information. Smallholder are faced
with high transaction costs in input and product markets. According to Marinova et al. (2008), lack
of economic incentive is one of the major barriers to the adoption of improved technology by
smallholder farmers. They are also politically marginalised, as sometimes the support for
agricultural activities is urban based; this makes it extremely difficult for farmers to access the

essential resources vital for production.

High transaction costs are one of the major challenges inhibiting the growth of smallholder
agriculture, which stems from poor infrastructure. Inadequate infrastructure in rural areas,
especially in South Africa’s former homelands, is @ major challenge to smallholder farmers’

agricultural growth (Machethe 2004). In addition to infrastructural challenges, smallholder farmers
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in developing countries encounter several challenges with market access. This includes their ability
to get the necessary farm inputs and services, and their ability to deliver produce to consumers
(Tilburg et al. 2012).

1.3 Objectives

This study seeks to assess the impact of outsourced extension services on the performance of
smallholder farmers in Msinga, KwaZulu-Natal Province, South Africa. The specific objectives
are to:

i.  determine the socioeconomic factors influencing the participation of smallholder farmers
in outsourced extension services offered by Lima Rural Development Foundation;

ii.  assess the impact of outsourced extension services on the smallholder farmers’
performance (measured as farm income);
iii.  estimate the extent, if any, of positive externalities that arise from Lima Rural Development

Foundation’s extension services through farmer interactions;
iv.  estimate the costs and benefits of Lima Rural Development Foundation’s extension service
in Msinga.

1.4 Motivation for the study

Government and non-government organisations (NGOs) establish programmes and projects to
support households with the types of goods and services that are unaffordable to them. It has been
acknowledged that increasing agricultural growth in many African economies is a key strategy to
reduce poverty and hunger (Dercon et al. 2008). The agricultural sector is important for developing
rural areas and contributes significantly to the alleviation of poverty. Strong extension services,
led by government’s operations with the relevant role-players in partnership, are thus needed
(NDA 2005).

The goals of agricultural extension are inclusive of transferring information from the global
knowledge base, including local researchers, to farmers, which assists them in making decisions
aimed at increasing agricultural productivity (Anderson & Feder 2004). Farmers are more exposed
to risk and uncertainty when they lack information about weather, inputs, management practices,

the market and so on. Therefore, a farmer who receives quality information that is up-to-date, and



can use it, may be able to reduce risks (Davis et al. 2014). Extension services facilitate the adoption
of technologies that are much improved through the creation of awareness, the dissemination of
information, and training, all of which contribute to increased agricultural productivity (Elias et
al. 2013).

Marinova et al. (2006) say that removing barriers such as low education levels, poor infrastructure,
limited access to extension services and credit could contribute to better technological choices.
Removing such barriers could also improve the diversification of farming activities in households
and increase farmers’ income. Machethe (2004) further highlights that improved provision of

farmer support services is a prerequisite for attaining growth in smallholder farming.

Although considerable research has been conducted to assess the impact of outsourced extension
(Jonas 2014; Sikwela & Mushunje 2013; Uddin 2013; Kidd et al. 2000), there is limited literature
on the wider benefits of extension services in respect of their indirect benefits. In a review of the
economic impact of agricultural extension, Feder and Slade (1991) highlighted that in order to
understand the true value of extension, the various distortions and dynamics of development need
to be considered. They further argued that the impact of extension services is contingent upon
raising the knowledge levels of farmers to the levels advanced by research. Therefore, this study
sought to go beyond assessing the benefits of extension services to Lima-beneficiary farmers; the
indirect impact of extension services upon non-Lima beneficiaries was of interest and also
investigated. There is currently limited attention directed to the non-tangible positive externalities
of extension services in South Africa that arise from farmer-to-farmer contact. The study sought
to fill that gap. Previous studies have focused on the direct beneficiaries of these services and due
to this, the impact of extension services may possibly have been understated. Much of the literature
that mentions positive externalities treat is as a potential bias, rather than part of the impact of

extension services.

Several studies (Waddington et al. 2009; Anderson & Feder 2004; Machila et al. 2015) have
focused on assessing the impact of extension services on agricultural productivity and found a
positive impact. Birkhaeuser et al. (1991) found a significant relationship between knowledge
diffusion, the adoption of improved technologies and productivity. Machila et al. (2015), using

Propensity Score Matching, measured the impact of outsourced agricultural extension and found



evidence that supported the prevailing view, i.e., that agricultural extension services contribute
positively to increased levels of farmer income and the creation of employment opportunities in

rural areas.

1.5 Outline of the study

Chapter 1 of this study comprises the introduction, background, the research problem, motivation
and objectives of the study. Chapter 2 provides a literature review of the context of smallholder
farmers in Africa and the role of extension services with reference to positive externalities in
agricultural extension. Chapter 3 describes the study area and the methodology for obtaining and
analysing the data. Chapter 4 provides the results of the survey work and a summary of the
socioeconomic characteristics of the households in the sample. Chapter 5 is a summary of the
empirical results. Chapter 6 provides a summary, conclusion and recommendations, based on the

empirical results.

1.6 Summary

This chapter included a description of smallholder farmers and a summary of some of the
challenges they face, such as limited access to information and resources, infrastructure and
support services. The potential contributions that smallholder farmers could make to the economy,
such as poverty alleviation, were highlighted. The chapter highlighted the importance of extension
services and the role these services play in assisting smallholder farmers in their growth and
development, and described how the impact of extension services may possibly be currently

insufficiently understood.



CHAPTER 2
LITERATURE REVIEW

The purpose of this chapter is to review the literature that has been covered on outsourced
agricultural extension services. The chapter begins by defining the ‘smallholder farmer’ in South
Africa and then gives an overview of the constraints upon smallholder farmers’ agricultural
productivity. The chapter includes a description of extension services and their role in development
in South Africa. Furthermore, it explores the case of positive externalities as part of agricultural

extension services.

2.1 Smallholder farmer definition in the South African context

The World Bank Development Report (2008) defined smallholder farming as small-scale farming
operated by a household in which hired labour is limited. Nepal and Thapa (2009) described
smallholder farming as farming done on less than two hectares (2ha) of land. It is dependent on
household members for labour, in which the primary goal of production is the household’s own
consumption. Louw et al. (2013) highlighted that the smallholder sector is characterised by small
farm sizes, intensive labour, the use of traditional production techniques, often with no institutional
support. Kirsten and Van Zyl (1998), however, rejected the idea of basing the definition of
smallholder farming on land size, and maintained that other attributes, such enterprise type, should
be considered. Kirsten and Van Zyl (1998) argued that the land-size definition excludes farms that
are not the ‘viable size’. The majority of smallholder farming households in South Africa (SA) are
headed by females, with approximately five people per household (Pienaar & Traub 2015). The
main source of income for most of these farming households is social grants, in particular pensions

and child welfare grants (Vink & van Rooyen 2009).

Statistics South Africa (Stats SA) estimated that the smallholder sector consisted of 2.5 million
black households in almost all former homelands in the year 2007 (Aliber & Hall 2012). The small-
scale farming household relies on various livelihood strategies, and farming production makes a
small but considerable contribution to their welfare, (Vink & van Rooyen 2009). Aliber et al.
(2009) further argued that even though there is a lack of distinct information on the classification

of ‘smallholder’, ‘subsistence’ and ‘emerging’ farmers, the common clear theme is that the



households ensure their food security through agricultural production and that it is a crucial
component of rural livelihood strategies. Where possible, most smallholder farmers diversify
income and sources of livelihood in order to manage risk and poverty. Some income might come
from agricultural production, while other sources might include renting animals for traction, the
sale of labour and off-farm, full-time and part-time employment in rural towns or commercial
farms (Aliber & Hall 2009).

The National Department of Agriculture (NDA 2005) described the major characteristics of
smallholder farmer production systems in SA as simple, outdated technologies, low returns and
high seasonal labour fluctuations. Due to constrained production resources, smallholder farmers
often face high transaction costs trying to access inputs, machinery, technical expertise and so on.
Their low levels of development are also associated with a lack of appropriate technologies and a
lack of technology adoption. The challenges faced by smallholder farmers do, however, vary,
depending on geographical location, age, education, farm size, type of crop, etc.

2.2 Challenges to agricultural extension development

According to Belay and Abebaw (2004), the lack of competent extension officers in some
developing countries presents a problem for agricultural extension services. The effectiveness of
extension lies in the transferral of competencies such as skills, knowledge, attitude and behaviours.
An analysis by Swanson and Samy (2002) showed that officers in some developing countries have
low levels of formal education and training. Even though in-service training is provided, it does
not compensate for poor training received before an extension officer joins the extension services,
because in many countries training is irregular, too theoretical and inadequately coordinated. For
extension services to be effective, they require extension officers who are qualified, motivated,
committed and responsive to the rapidly changing social, economic and political environment in

which agriculture exists (Belay & Abebaw 2004).

Mangheni et al. (2003) argued that there is a dearth of extension services in developing countries
that have platforms for them. Those that have extension services often do not have enough services
on their platforms. The lack of sufficient services often results in extension officers operating ‘in
silos’, unconnected to one another. In addition, accountability is often skewed, with extension

officers feeling accountable to their supervisors rather than to the farmers. Even this accountability



is a challenge, because supervisors cannot easily monitor and evaluate their performances, and

thus extension officers end up being accountable to no-one.

Feder et al. (1999) argued that the dependence of extension services on other policies is another
challenge in developing countries. Citing Van den Ban (1986), they state that agricultural
extension is often combined with other policy instruments to achieve agricultural development.
Institutional frameworks may not give sufficient attention to the rural sector, and thus underinvest
in technology development and fail to maintain existing infrastructure or invest in new
infrastructure. Consequently, the lack of resources and ineffective agricultural services hinder the

impact and development of extension services.

The inadequate funding translates to further cuts in the operational budgets of extension services,
which prevents effective operations from reaching farmers for optimum impact. This in turn results
in a lack of appropriate technologies being used that might assist in improving productivity. This
lack of appropriate and up-to-date technology is a challenge to extension services, and is a result
of the generally resource-poor environments in which these services are offered (Gebremedhin et
al. 2006). These challenges to agricultural extension development eventually limit smallholder
farmer development by being a challenge to various welfare indicators. For the purposes of this
study, markets, access to credit, technology adoption and food security will be focused on as some

of the main challenges facing smallholder farmers.

2.2.1 Markets

Smallholders in developing countries tend to sell their products at local markets because of their
proximity and the fact that they are immediately paid for the produce delivered. Increasingly, they
also perceive opportunities in both national and international markets and supply chains to sell
their surpluses. Market access is a means for ensuring that smallholder producers of agricultural
products are effectively integrated into the mainstream of national economies, especially in
developing countries (Obi et al. 2012). Market access includes the ability to obtain necessary farm
inputs and farm services, and the ability to deliver farm products to consumers (Tilburg et al.
2012).



Smallholder farmers in developing countries encounter several challenges regarding market
access; these include the availability and accessibility of resources and competencies which are
required to deliver the products that consumers demand (Ingenbleek & Van Tilburg 2009; Van
Tilburg et al. 2012). Another challenge is the level of organisation required for smallholder farmers
to meet the quantities and qualities that their supply chain partners and the consumer market
demand. Additional constraints include the limited access smallholders have to market information
and to necessary services such as working capital to manage their operations properly (Van Tilburg
etal. 2012).

Factors such as poor infrastructure (e.g. poor road conditions, water systems, schools and
electricity), lack of market transport, a shortage of market information, insufficient expertise
regarding the use of grades and standards, an inability to conclude contractual agreements and
poor organisational support have led to inefficient use of markets, which results in
commercialisation blockages. Moreover, smallholder farmers lack vertical linkages in the
marketing channels, which result in their exclusion from formal markets (Fenwick & Lyne 1999).
Lahiff and Cousins (2005) highlighted that markets in South Africa, both upstream and
downstream, are monopolised and lack regulation; hence they largely serve the needs of large-
scale commercial producers. As a result, relatively few smallholder producers make it to the local

or any other market.

Sikwela and Mushunje (2013) argued that smallholder farmers that operate in partnership with
other organisations are better off in terms of access to markets. The partnerships come in the form
of programmes which give farmers a chance to produce quality that is demanded by the market.
Farmers who receive no support have a harder time accessing markets that pay well and instead
sell “at the farm gate’. Smallholder farmers receiving support do not have much trouble marketing

their produce because they have the necessary market information and can make rational decisions.

2.2.2 Access to credit

The literature suggests that credit plays a significant role in agricultural efficiency and increasing
productivity. It assists productivity by facilitating the purchase of otherwise costly inputs; access
to credit has close links to decreased cost efficiencies and increased productivity (Awotide et al.

2015a; Ayaz & Hussain 2011). Credit is used by farmers for purchasing agricultural inputs and
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even for family emergencies. Access to credit further guarantees that farmers can secure inputs
which subsequently lead to increased farm revenues (Sinyolo et al. 2014; Hazarika & Alwang
2003). Credit provision is critical for any efforts aimed at integrating smallholder farmers with
corporate value chains. The lack of credit is clearly a barrier to entry in capitalist commodity
relations. Providing credit to smallholder farmers has been increasingly regarded as a vital tool of

raising the income of rural communities (Greenberg 2013).

Wynne and Lyne (2003) argued that one of the major factors that hinder the farming operations of
smallholder farmers in South Africa is a lack of access to credit. The inadequate access to credit
had negative results for various aggregate and household level outcomes, such as technology,
agricultural productivity, health, food security, nutrition and the general welfare of households.
According to Hazarika and Alwang (2003), a farmer’s level of technical and allocative efficiency
may be increased by their access to credit. The farmer could be able to adopt more capital-
intensive methods production methods through purchasing more machines that are a more
improved technology. Farmers with more credit access may also be more open to adopting more
profitable but riskier technologies or high value crops due to increased risk bearing ability.

According to Machethe (2004), establishing parastatal institutions with the intention of credit
channelling to smallholder farmers is an approach that governments use in developing countries
for the promotion of smallholder agricultural development. The Land Bank and the now non-
operational Agricultural Credit Board (ACB) were created in order to address needs of farmers
regarding credit. Aliber and Hall (2012) highlighted that the Micro Agricultural Financial
Institutional Scheme of South Africa, which was adopted in 2008, was to be used as a financing
model that the government would use to channel funds through the Land Bank and other
intermediary institutions to provide credit to farmers. Records have since shown that from April
2009 to November 2009, the institution released R27 million to an estimated 600 farmers. While
the Land Bank was able to give loans to some farmers, credit access is still a challenge for a
majority of smallholder farmers. Horezeanu and Mallory (2015) argued that collateral
requirements might be of assistance for lenders in differentiating between good and bad borrowers,
but this places the smallholder farmer at a disadvantage in several ways. Firstly, they are often
unable to secure collateral as a loan requirement because they cannot afford it and they are often

faced with disputed land titles which are an unfavourable factor in loan applications. Furthermore,
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Huppi and Feder (1990) highlighted that funds from the government and other financial institutions
have been skewed towards commercial farmers due to the perception that they are a lower risk

compared to smallholder farmers because commercial farmers can offer more collateral.

2.2.3 Technology adoption

From as early as the 1940s, rapid technological changes have been taking place in agriculture;
these advances have played a role in boosting agricultural production, and have shown how crucial
rapid and efficient transfer of knowledge is to the farmer (Feder et al. 1991). Rising agricultural
productivity has been attributed to agricultural transformation. The process of agricultural
transformation inherently requires that new technologies are adopted and continuous adaptations
are made to institutions. Thus, a vital way to increase agricultural productivity is to introduce

improved agricultural technologies for smallholder farmers (Zhou & Babu 2015).

Even though there have been advances in technology, agricultural productivity remains low for
many smallholder farmers in Africa (Adejobi & Kassali 2013). This can be attributed to the low
adoption of appropriate technologies due to their expense and to the levels of skills required. If a
technology requires complex manipulation, such as the ability to read and write or daily change
routines, the adoption by some farmers may be slow, regardless of the benefits (Mpepereki 2010).
In addition, Mpepereki (2010) argued that smallholder farmers do not adopt technologies because
there is poor targeting, poor matching of technology to the needs of beneficiaries and the level of

socioeconomic development of the farmers is low.

The majority of farmers in homelands are female, as males leave the rural areas to find jobs in
urban areas in an attempt to provide for their households (Bekker 2006). Quisumbing et al. (2010)
highlighted that women in sub-Saharan Africa tend to be more disadvantaged, lack access to
resources and have lower education levels than their male counterparts. This is one of the factors
contributing to poor technological adoption. Unfortunately, increased agricultural productivity for
smallholder farmers is limited because the research/extension service/farmer linkages are not
adequate. Research is often not demand driven and farmers continue to use outdated technologies

that are not as effective for optimum production and efficiency (Oladele & Wakatsuki 2005).
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2.2.4 Food security

Altman et al. (2009) supported the notion that South Africa seems to be food secure at the national
level but the same cannot be said about households in rural areas. The rural poor can advance their
living standards by establishing food security. One of the avenues to achieving this is smallholder
agriculture and appropriate agricultural extension to foster smallholder farming (Abdu-Raheem &
Worth 2011). The World Food Summit in 1996 defined food security as ‘...when all people, at all
times, have physical and economic access to sufficient, safe and nutritious food that meets their
dietary needs and food preferences for an active and healthy life’ (Food and Agriculture
Organization 2006, pl). Smallholder farmers often live in a state of food insecurity due to
insufficient self-provision of food (High Level Panel of Experts 2013). According to Abdu-
Raheem and Worth (2011), extension services are one of the vehicles that can be used to combat
food insecurity in South Africa. Extension services can enable smallholder farmers to integrate
sustainable natural resource management and viable agricultural production with their food

production systems.

In South Africa, the majority of smallholder farmers farm in order to procure an extra source of
food. When farmers produce, a large amount of the produce is for home consumption and a small
portion is for market sales. This is to secure a source of food that is not largely dependent on cash
incomes (Baiphethi & Jacobs 2009). Despite smallholder production being vital for household
security, smallholder agricultural production tends to be low (Baiphethi & Jacobs 2009). Altman
et al. (2009) suggest that support is needed to advance levels of smallholder production and ensure
long-term food security. To achieve an increase in smallholder productivity, farmers have to be
encouraged to pursue sustainable intensification of production by using improved inputs. FAO
(2006) noted that if there is no comprehensive farmer support, the role that is played by agriculture
in sustaining livelihoods will remain limited and the chances of smallholder farmers escaping

poverty will be much reduced.

According to the Department of Agriculture, Forestry and Fisheries (DAFF 2011), the majority of
those who live in hunger in the world are smallholder farmers; they argued that food security is
closely linked to the livelihood strategies of those farming households. DAFF (2011) also noted
that smallholder production enables the diversion of income to other household requirements by

contributing directly to a household’s food security by being a source of food. HLPE (2013) noted
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that even though smallholder farmers have limited access to production inputs and are challenged
with regard to food security, smallholder agricultural development is still a good way to reduce
poverty, increase food production, raise rural income, improve access to food and consequently
improve food security. Because agricultural production constitutes a significant share of
smallholder farmer income, increasing agricultural productivity is closely related to increasing
food security (Machethe 2009).

2.3. Background to private agricultural extension services

Extension services vary in their roles or objectives. The various services afforded by extension
include disseminating knowledge and information to farmers to encourage technology adoption
and training. The main aim of extension services is to assist farmers to produce at an optimum
level (Uddin & Qijie 2013). Extension services are categorised into public extension and private
extension, with many developing countries increasingly using both. Although the differences
between the two can be indistinct, private extension tends to be more demand driven and focused
on input supply and output delivery or marketing. It is run by non-governmental organisations
(Schwartz 1994). Simply put, private extension services are those that are carried out by a private
individual, company or organisation (Shekara 2001).

Traditionally, the concept of extension services, as described by Schwartz (1994), involves a
professional body of agricultural experts who are government employees teaching improved
methods of farming, demonstrating innovations and organising farmer meetings on a variety of
topics. Sometimes public extension services are used as a way to introduce and enforce agricultural
policies. The role of public sector extension in developing countries has changed substantially over
the past decades (Swanson & Samy 2002). The changing roles, additional responsibilities and
limitations of resources within public extension services have created an opening that is being
closed by private extension services. The need for private extension may have stemmed from
several reasons, including the various challenges faced by public extension in reaching the
majority of farmers. There are also services that public extension services do not traditionally cover
that are covered by private extension, such as input supply, market support, processing etc.
(Shekara 2001).
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According to Swanson and Samy (2002), the decline in government expenditure results in the
inability of public extension systems to provide adequate educational and technical support for
farmers. Much of this inability can be attributed to difficulties and complications that are
increasing in agricultural technology. Apart from providing technology, duties of agricultural
extension officers also include disseminating information and skills that are necessary for
increasing production in a sustainable manner (Zhou & Babu 2015). However, the lack of qualified
specialists in public extension is a challenge in most countries; public extension has been
ineffective in its response to smallholder needs for basic and technical education because of

insufficient resources (Swanson & Samy 2002).

According to Zhou and Babu (2015) and Feder and Slade (1985), additional reasons of reforming
extension in developing countries include the quality and coverage of public extension services.
The quality and coverage of the services tends to be limited and needs to be improved in order to
achieve the desired impact. The services are, moreover, unable to reach sufficient farmers with
their varying needs. Thus, Shekara (2001) pointed out two reasons that are considered the root

causes of private extension services:

e Public extension is at times unable to reach all farmers. Aliber and Hall (2010) reported
that only about 11% of rural households have contact with an extension officer in a year,
leaving a gap that is, over time, being closed by private extension.

e Some services, like market support, processing, input supply, etc. cannot be supplied by

public extension and are therefore carried out by private extension.

Reform in agricultural extension in developing countries is attributed to several factors. These
include the limited government funding available for technical and advisory services in the
sector. Much improvement is needed in both the quality and coverage of agricultural extension
services if desired impact is to become a reality. Moreover, improvements in capacity,

motivation and competence are crucial (Zhou & Babu 2015).
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2.3.1 The shift from public extension services to private extension services

Public extension services are how many farmers get their information. However, Anderson and
Feder (2004) argued that public extension is not necessarily very efficient. In areas where farmers
are geographically dispersed, reaching all can prove challenging. In addition, high illiteracy rates
and limited access to electronic mass media means that face-to-face interaction remains the main
way of interaction, which drives up the cost of reaching large numbers of farmers. According to
Rivera and Cary (1997), the unit cost of extension staff in the majority of countries is high, and
due to financial concerns, countries are making alternative arrangements like the privatisation of
extension services and reducing the expenditure of public-sector extension services. Governments
have taken various steps to shift from public to private extension, such as shifting the services to
private entities while maintaining oversight and basic funding of delivery, or following cost-
recovery alternatives to pay for the services (Rivera & Cary 1997).

Extension information can be categorised per its economic character, and characterised as either a
public or private good. This classification is based on the economic principles of rivalry and
excludability. The traditional view of agricultural extension services as being a ‘public good’ has
been the reason why governments in the past took exclusive responsibility for delivering extension
services (Umali-Deininger 1997). However, Marsh and Pannell (2000) noted that more policy
makers now view agricultural information to be a ‘private good’ or to have characteristics of a
private good. Since farming is becoming increasingly specialised, farmers increasingly require
information for their specific technical, management and marketing needs. In the past, economists
used ‘public good’ characteristics to justify government investment in agricultural extension;
however, when information is of value only within a local region or to a single farm, it lacks the
characteristics of a public good. Countries are working towards the reduction, recovery or shifting
of the costs incurred in providing public extension services, specifically, transferring private

good’ functions to the private sector (Rivera & Cary 1997).

The role assumed by non-governmental organisations (NGOSs) in agricultural extension services
has grown. Their focus has also been on the areas that are neglected by government, and Umali-
Deininger (1997) argued that the success of NGOs in this area may be attributed to their
community-based focus. According to Farrington (1995), the opportunities for smallholder

farmers to acquire information from sources other than the public sector has increased. Improved
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transport networks have enabled the expansion of NGOs and the private sector into remote areas.

Furthermore, there are cutbacks in public extension programmes that arise from fiscal crises and
budget reductions in the general economy. Fiscal crises and budget reductions that arise from
structural adjustment programmes have compelled governments to reduce the budgets for public
extension programmes (Umali-Deininger 1997). Umali-Deininger (1997) also noted that the
unsatisfactory performance of public extension services has led to a search for alternative
approaches that will improve extension services. Anderson and Feder (2003) suggest that
outsourced extension services can reduce the fiscal burden on public extension services in
developing countries. The success of agricultural extension services is contingent upon the
partnerships and complementary actions of both the public and private sector. Such a partnership
and complementarity lowers the burden on government and results in more relevant services to
farmers. Because smallholder farmers still view extension service as a public good and cannot pay
for the services, the complete withdrawal of public extension services does not fit the current
socioeconomic status of developing countries (Uddin & Qijie 2013). Even though public extension
is clouded by challenges, the effectiveness of private extension has not been without debate and

scrutiny.

2.3.2 Benefits and limitations of private agricultural extension

According to Adejo et al. (2012), the shift from public to private extension is backed by the
necessity and expectation of more efficiency due to the involvement of private markets. The
underlying principle is the narrative of a demand-driven extension service. Private extension is
being recognised as a more efficient alternative for serving participants than its public counterpart,
as one of the aims of outsourced extension is cost reduction and a focus on cost-effectiveness
(Anderson & Feder 2010). However, some authors (Zhou & Babu 2015; Faure et al. 2012)
highlighted several reasons why outsourced extension services might not be positive for
smallholder farmers. Challenges such as geographical disparity and small farm sizes contribute to
the unprofitability of private extension services. One of the differences between public and private
extension services is that public extension invests in long-term training, while private extension is
unlikely to invest in long-term training due to a lack of resources for such programmes. A further
difference is that private extension contracts tend to be shorter compared to their public
counterparts (Manghenhi et al. 2003).
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As efficient as private extension is in comparison to public extension, a greater factor to be
considered is the fee involved with private extension. Privatisation efforts carry a certain
expectation that the user will pay a portion of the cost for the service (Kidd et al. 2000). This means
that the service is less favourable and disadvantaged farmers will not have as much access to
private services as they may desire. Furthermore, the desired outcome of increased agricultural
productivity by private extension services may not be realised. The requirement to pay may also
carry socially undesirable implications; poor farmers will tend to undervalue the information
received from extension services due to their inability to prejudge its value (Anderson & Feder
2003). However, some private sector extension providers in the last decade have provided their
services to farmers at no cost (Marsh et al. 2009). On a broader level, Anderson and Feder (2003,
p2354) argued that “even though public financing for extension is often justifiable, the general
trend towards fiscal restraint and a reduced role for the public sector has led to financial crisis in

many extension services”.

Despite some of the pitfalls highlighted in the literature, Anderson and VVan Crowder (2000) list
several benefits that are anticipated from outsourced extension services that can potentially attract
investors. The benefits are:
e There is more accountability with outsourced extension officers;
e Private extension services are more efficient and cost effective than public extension
services;
e Various providers can render their services to deliver a greater variety of extension
services.
Private extension services are considered a crucial option to remedy the decrease in public funding
as well as address the general administration and organising of public extension services (Adejo
et al. 2012). Regardless of the cutbacks in services provided by public agencies, public agencies
are still considered providers of extension services. The increased involvement of the private sector
in extension is beneficial in a number of ways, including that it enables the freeing up of some
public-sector resources and enables the public sector to focus on less manageable extension
problems (Marsh & Pannell 2013).
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2.4, Agricultural extension services in South Africa

The South African agricultural sector has been characterised as having ‘two agricultures’ or two
main categories of farmers; smallholder farmers in the former homelands and large-scale
commercial farmers (Kirsten & Van Zyl 1998). The differences between these two groups stem
from the instruments that were used by the South African State to support white commercial
farmers, and the measures that were used to regulate agricultural production and land use in former
homelands. Unsurprisingly, the extension service in South Africa was historically one of the ways
that the government of the day expressed the policy of apartheid, with large-scale commercial
agriculture comprehensively supported and farmers in the former homelands largely neglected or
provided with inferior extension support. The homelands were characterised by inadequate market

access, poor infrastructure and poor support services (Van Zyl et al. 1996).

Within the country’s agricultural sector, a two-track extension system developed, consisting of
well-developed extension support for larger-scale commercial farmers together and services for
smallholder farmers in rural areas (Hall et al. 2003). When the homeland system was abolished,
there was a merger between the former homeland departments of agriculture and the newly formed
provincial departments of agriculture. Despite the homeland system having been abolished,
agricultural extension capacity varies greatly across the country’s provinces. Provinces such as
Limpopo and the Eastern Cape inherited their former homeland departments and have a large
number of extension officers as a result, but there are major differences in their quality and
efficiency. Extension services in the country are now provided to the entire agricultural sector.
However, approaches differ; services in the commercial sector are more reactive, responding to
events after they have happened, while in the emerging farmer sector they are more proactive,
striving to eliminate problems before they appear (Hall et al. 2003).

The government, through the Department of Agriculture, is still mainly responsible for agricultural
extension in South Africa (David & Samuel 2014). Extension services in the country are facing
challenges due to socio-economic and agricultural reforms, challenges such as inadequate financial
resources and a lack of capacity in the provinces. Government extension services, in particular, are
facing challenges such as having to facilitate land reform, obtaining financial support and creating
sufficient initiatives that focus on the development of the smallholder farmer (Koch & Terblanché

2013; David & Samuel 2014). The changes in the country present agricultural extension services
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with enormous challenges regarding adequate responses and the achievement of their objectives.

One of the major challenges is interpreting, developing and implementing strategies for optimum
farmer participation in technology processes (Davis & Terblanché 2016). According to Makapela
(2015) there are still parts of the country that do not receive agricultural extension because there
is a poor extension staff to farmer ratio of 1:1500 (citing the Extension Recovery Implementation
Plan 2008). Davis and Terblanché (2016) argued that the failure of the government to allocate
necessary funds to run extension programmes has a negative impact on service delivery and leaves

many farmers un-serviced.

According to Koch and Terblanché (2013), the involvement of the private and semi-private sectors
in extension services is gradually increasing. Similarly, the commercial farming sector is
decreasing its dependence on government extension services and is becoming more reliant on the
private sector for extension support. The government encourages and promotes the integration of
public and private sector extension in order to meet increasing food demands and to overcome the
effects of its own limited resources (NDA 2005). Makapela (2015) further noted that there is a
need to recruit more extension officers and more participation of NGOs in extension services to

increase farmers’ access to extension services.

2.5 Agricultural extension services in other African countries

Developing countries are increasingly changing how extension services are carried out in their
agricultural sectors. This section presents findings from the literature on how other African
countries, namely Nigeria, Uganda, Kenya and Malawi, are shifting from public to private

extension services.

2.5.1 Nigeria

Agricultural extension services in Nigeria have been mainly public, the major provider being the
Agricultural Development Programme (ADP) (Saliu and Age 2009). The country has had a
growing campaign to increase private participation due to changing trends in the delivery of
agricultural extension services, but the transition to private extension services has been a challenge,
particularly because the campaign has been publicly funded (Oladoja 2004). Furthermore, weak

institutions in Nigeria, together with counterproductive behaviours, have weakened the impact of
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service delivery. This translates to increased costs of carrying out public extension services. In
light of the constraints militating against the efficiency and effectiveness of publicly funded

extension, the privatisation of extension services is advocated for.

As a means to ensure that payment is willingly granted, improvements are needed in the frequency
of extension contact with farmers. There is also an informal private sector in which private
organisations provide extension services at no charge. They provide extension services in areas
such as agro-chemicals, micro financing, farm tools, and general consultancy that are both
agricultural and non-agricultural in nature (Adetayo & Bamishaye 2013). Some Nigerian farmers
are paying fees indirectly for the extension services they receive from informal private
organisations at the expense of purchasing inputs (Saliu & Age 2009).

Studies (Adetayo & Bamishaye 2013; Ogbonna et al. 2016) have mentioned that privatised
agricultural extension services in Nigeria are not without challenges. Many extension staff have
job insecurity fears and are inadequately trained; in addition, there is poor government legislation
backing up the privatisation process. Further challenges include input-related constraints,
sustainability constraints and organisational constraints such as limited information on improved
technologies. Despite these challenges, the private sector is generally able to fill gaps left by an

inefficiently functioning public extension sector (Zhou & Babu 2015).

2.5.2 Kenya

There are two extension systems from which smallholder farmers in Kenya benefit; the
government system, the focus of which is solely food crop and livestock, and the commodity-
based system that is run by government parastatals, companies and co-operatives. This system is
focused mostly (but not exclusively) on commercial crops like coffee, tea, pyrethrum and sisal
(Muyanga & Jayne 2008). According to Nambiro et al. (2006), throughout the 1990s, modes of
delivery that were well established started to shift to favour farmers that were prioritised by the
services. This re-orientation of extension in the direction of participatory processes was catalysed
by the realisation that effective and efficient programmes could only be achieved with increased
participation of the end users.

Nambiro et al. (2006) divide extension services in Kenya into four broad forms of delivery:
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e Public delivery and public finance
This is comprised mainly of the traditional government agricultural extension, even though
it is to a large extent diminished and is affected by inadequate funding.

e Public delivery and private finance
In this form of delivery, private companies source the government in order to deliver
extension services.

e Private delivery and private finance
Suppliers are provided by commercial bodies with extension services that are needed to
improve technical efficiencies. This mode of delivery is often practised by commodity out
grower schemes; it is also predominant in high-value agriculture.

e Private delivery and public finance
The responsibility of extension delivery is outsourced by government to private company
providers such as NGOs and CBOs.

Apart from the evolution from centralisation to diversification with multiple actors, extension
services in Kenya have also moved from supply-led, transfer of technology models to integrated
technology development and transfer models. The roles of public extension have also changed
from direct service provision to facilitation and linkage of farmers to researchers and other
extension service providers. Public extension services in Kenya have been lacking and
subsequently, private extension services have been emerging. Private extension services consist of
private companies, NGOs, community-based and faith-based organisations (Munyanga & Jane
2008). However, the effectiveness of the pluralistic agricultural extension system has been under

scrutiny for the methods used to reach farmers and produce results.

Nyambo et al. (2009) mentioned the challenges faced by government funded extension services.
Extension officers are assigned to large areas and must work with sparsely located farmers,
transport is not available and consequently the extension officers fail to provide quality services.
Furthermore, many extension officers in the public-sector lack business and group management
skills which are essential in managing groups of farmers. Lastly, the services provided by public

extension services through contract farming are often considered unsustainable.
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2.5.3 Uganda

In the beginning of the 1990s, developing countries experienced a reform in agriculture and
Uganda was no exception. These reforms included among others the liberalisation of trade in
agricultural inputs, services and output; privatisation of state-owned enterprises that supported
production and marketing; and down-sizing of civil servants who provided extension services. In
2001 Uganda established the National Agricultural Advisory Services (NAADS) Programme Act
with the aim of reforming the public extension system for a demand-driven contract system
(Mangheni et al. 2003). NAADS was also centred on increasing the effectiveness, efficiency and
sustainability of Ugandan farming. Furthermore, it focused on increasing farmers’ access to
knowledge, information and communication, and sustaining it. It also aimed at having positive
effects on technology adoption, creating and strengthening the links with the general extension

services and making sure that extension is aligned with government policy (Benin et al. 2007).

According to Mangheni et al. (2003), the key challenges to the success of the NAADS programme
were; insufficient capacity to implement market-oriented extension services, no coordination of
the institutions involved, weak farmer institutions and political pressures. These led to the
termination of the programme due to unsatisfactory performance. However, according to Benin et
al. (2007), there is evidence of the positive impact of NAADS on the quality and the availability
of extension services for farmers. It promoted the adoption of new livestock and crop enterprises
and it encouraged farmers to use modern agricultural production technologies and practices.
However, despite all the perceived benefits brought by NAADS, the growth and performance of

the agricultural sector had not been increasing.

Currently, advisory services in the country are provided by public extension services, NGOs and
private providers. The latter specialise in advisory services while the former provide traditional
advisory services (Afranaakwapong & Nkonya 2015). James et al. (2011) noted that there is still
minimal willingness to pay for extension services; however, they reported that introducing a no-
fee service targeting the poor in order to reduce farmers’ vulnerability was a necessary step.
Farmers will likely perceive the benefits of the service and this will translate into a general

willingness to pay.
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2.5.4 Malawi

Malawi has undergone several reforms in its agricultural system; it was not until the 1990s, due to
political changes, that agricultural extension services in Malawi stopped being the responsibility
of the government only. In 2000, a policy to promote pluralistic and demand-driven extension
services was launched. The policy document was titled ‘Agricultural Extension in the New
Millennium: Towards Pluralistic and Demand-Driven Services in Malawi’. According to Kamputa
(2000), the aim of the policy was to respond to the growing needs of farmers and to coordinate all
players providing extension services in Malawi. Changes began to take place in the way extension
services were provided in the country, one of these being that the participation of service providers
other than the government was allowed (Masangano & Mthinda 2012). Providers of extension
services in the country now include NGOs, private sector organisations, farmer-based

organisations (FBOs) and other multilateral organisations.

However, according to Ragasa et al. (2015), the outcomes have been unsatisfactory. One of the
reasons is the high presence of international NGOs which offer extension services. Ragasa et al.
(2015) argued that they could be considered only as donors and not as service providers, due to
the short-term nature of external funding that these NGOs depend on. Their sustainability thus
becomes a concern. Furthermore, the pluralism in Malawian extension has also resulted in
competition between providers; this has been evident in coordination challenges that do not

address the needs of smallholder farmers (Chowa et al. 2010).

Although there are other players delivering extension services in Malawi, the government is still
the largest player in terms of staff and spread. Government services are, however, characterised
by resources that are limited and field staff with low qualifications. Even so, other extension
organisations like NGOs do not have enough staff and thus use government extension services to
reach farmers. Government extension employees are able to reach farmers directly in their villages
(Masangano & Mthinda 2012). The private sector is challenged by the lack of an enabling business
environment. Despite the capacity constraints to public extension in Malawi, it remains one of the
main and more reliable extension providers for farmers and the agricultural extension sector would

not be viable without State presence (Chinsinga and Cabral 2010).
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2.6 Indirect impacts of agricultural extension services

When one’s environment is affected by the actions of another, it can be inferred that the actions
have an externality, which can be negative or positive. Schwartz (1994) noted that extension
services could potentially produce positive externalities. According to Ravallion (2002),
externalities have played an informal but very important role in economic development. In the
rural development context, Ravallion (2002) noted that the external impacts of local economic
activity are apparent at household level because many rural households tend to engage in multiple
activities at the same time, including non-farm activities. Ravallion (2002) also points that because
of the nature of the rural setting, externalities are highly likely. They often occur through farmers

learning new techniques of production through other farmers’ and neighbours’ experiences.

In a study carried out in Northern India on the economic impact of agricultural extension, Feder
and Slade (1985) noted that one of the main channels for the dissemination of agricultural
knowledge is extension services, organised in diverse ways. According to Birkhaeuser et al.
(1991), most farmers in areas that receive extension services cited other farmers amongst their
sources of information. In some cases, farmers share the information they receive from extension
officers almost as soon as they receive it. In such cases, there is minimal difference in the
performance of both groups of farmers. Inter-farmer communication and relationships are often
not considered, which understates the impact of extension services in cases where several direct

contacts occur.

Furthermore, the effects of networking in the marketing of agricultural produce also play a role in
generating externalities. Farmers can benefit from already existing infrastructure (Ravillion 2002).
Ravillion (2002) described other sources of externalities by citing non-farm industries that
encourage people to acquire knowledge that benefits local farmers and non-farmers through
knowledge shared at the household level. In their paper evaluating the impact of farmer field
schools (FFS) on farmers’ knowledge in the Peruvian Andes, Godtland et al. (2004) pointed out
that farmers actually seek information about technologies, such as new varieties and pesticides and
fungicides from neighbours in the community. Evidence from studies (Feder & Slade 1985;
Birkhaeuser et al. 1991; Foster & Rosenzweig 1995, Ravillion 2002; Gotdtland et al. 2004)
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focusing on FFS support the existence of positive externalities due to interaction among farmers;
however, the literature does not indicate that there have been any studies quantifying the indirect

impacts of private extension services.

2.7 Summary

Smallholder farmers face a number of challenges that act as constraints to their productivity.
Extension services are important in helping to overcome these constraints and improving the
productivity of smallholder farmers. Due to public finance constraints and other shortfalls of public
agricultural extension services, countries have been gradually shifting from purely public
extension services to outsourced extension services or a combination of both. Outsourced
extension services have been meeting the shortcomings of public extension services. Even though
the literature does not show evidence of studies quantifying the indirect impacts of positive
externalities in agricultural extension, it does show that there is an element of positive externalities
that arise from how farmers share farming information with one another. Literature describing the
background of private extension services was reviewed and discussed in this chapter, followed by
a discussion of how private extension services are carried out in other African countries. Finally,
the chapter included a review of the literature on the presence of positive externalities due to farmer

interactions.
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CHAPTER 3
RESEARCH METHODS

The aim of this chapter is to explain how the study was conducted to achieve the research
objectives. The first section presents a description of the area of study. An explanation of the tools
that were used for collecting data follows. The data analytical models are mentioned, the model
for data processing is outlined and reasons are given why the model was chosen and how the
finding may be used to achieve the research objectives of the study. Importantly, the chapter
provides an explanation of how the data collection and analysis accounts for both beneficiaries of
Lima outsourced extension services and non-Lima beneficiaries in Msinga, in order for the impact

of Lima extension services to be assessed.

3.1. Study area

The study was conducted in Msinga, KwaZulu-Natal, a predominantly traditional area located
about 200 km north of Durban and 120 km from Pietermaritzburg. The closest town to the area,

Greytown, is 48 km away.

An estimated 70% of the area is a traditional area held in trust by the Ingonyama Trust. The
remainder of the land is under freehold tenure and predominantly used for large-scale commercial
farming. Msinga’s population is 177 577, consisting of 37,724 households. Approximately 99%
of the population lives in traditional areas (Statistics SA 2011). Like most predominantly
traditional areas in South Africa, Msinga lacks infrastructure; particularly water, roads and

electricity (Dearlove 2007).

The average age of the area’s population is 24 years, with 49% of the population being between
15 and 64 years. Only 6% of the population is older than 65 and 45% are 14 years or younger, with
women making up the majority (57%) of the population. Like other traditional areas in South
Africa, the sources of livelihood in Msinga include cropping, livestock production and wage labour
on large-scale commercial farms. The area has an unemployment rate of 50% and a few households
are engaged in other small-scale enterprises such as spaza shops and local taxi services (Cousins

2012). In 2011, an estimated 25 651 households in the area had a monthly income of less than
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R2300. There is a dependence on social welfare grants; old age pensions and child support grants

are a vital source of income for many (Dearlove 2007; Cousins 2012). A map of the study area is

presented in Figure 3.1.
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Figure 3.1 Map of Msinga Local Municipality (Sinyolo et al. 2014)
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Msinga is a dry to semi-arid zone with a mean rainfall of 600-700 mm per annum and high

temperatures that can reach 44° C in summer. Agricultural development in the area is limited,

which can be attributed to the area’s poor soil quality, adverse climatic conditions and poor

agricultural practices (Cousins 2012). Despite the above-mentioned challenges in Msinga, various

commercial farming opportunities are available, such as selling agricultural perishable products to
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local markets in nearby municipalities, vegetable agro-processing opportunities and livestock

farming (Msinga Municipality Integrated Development Plan 2014).

The majority of the households practise their farming activities on land divided into nine blocks,
namely 1, 2, 3, 4A, 4B, 5, 6, 7A and 7B. The nine blocks originally received irrigation water from
the main canal on the south bank, a syphon across the river to the north side feeding a second main
canal to the end of Block 7B. The blocks are divided into five municipal wards (ward 3, 4, 5, 6
and 14) under three traditional authorities, namely Mthembu, MaBaso and Ngubane. Block 1 to 4
falls under the Mthembu Traditional Authority located in Sijozini, Mbabane and Malomeni
communities. Blocks 5 and 6 are in the Mabaso chieftaincy and Blocks 7A and 7B are located in

the Ngubane and Ezingulubeni communities (Golder Associates 2015). The locations are shown

in Figure 3.2.
Tugela River Tugela Ferry town
— Block 5 : Block 7
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Figure 3.2 Msinga map with the irrigation blocks (Golder Associates 2015)

The blocks comprise plots that were originally distributed to the farmers based on KwaZulu-Natal
traditional authorities’ methods. The plots are 1000 m? or 0.1ha each and farming activities are
practised on four plots per farmer, which equates to a farm size of 0.4ha each; approximately 2000
farmers are involved in the irrigation scheme (Golder Associates 2015). There is a greater number
of women plot holders than men and many obtain rights to plots through marriage. The plots are
considered family property rather than individual property and thus many owners have inherited
their plots (Cousins 2012).
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Crop production is practised in areas close to Tugela and Mooi Rivers. The most popular crops in
the area are maize, tomatoes, sweet potatoes, cabbages and spinach. Others, like beans, butternut,
squash, green peppers, potatoes and onions, are planted in relatively smaller quantities (Cousins
2012). Farmers can cultivate about three crops a year through the practice of common crop
rotation. The majority of the crops are grown for commercial purposes; the produce is sold on the
roadside or supplied to local consumers from areas that are close to the scheme. Farmers also hire
vehicles to transport produce to small towns to sell to hawkers and sometimes traders purchase
large quantities of produce from the farmers. Even though the majority of the crops are grown for
commercial purposes, considerable quantities of the produce are for home consumption (Cousins
2012).

3.2 Sampling procedure

A quantitative research approach to estimate the impact of Lima’s outsourced extension services
in Msinga was adopted for this study. The primary data needed were generated from two samples
in the study area. The first sample represented all farming households in Msinga and was designed
to be representative of all. The study area was divided into Primary Sampling Units (PSU), with
eight wards selected as the PSUs, with probability proportionate to an estimate of their size.
Households were then randomly selected within the PSUs as secondary sampling units, using a
constant sampling fraction of 0.5. The size of the sampling fraction was sufficiently large to
generate a total sample of 240 farming households. The process yielded a representative sample
which is self-weighting with the same probability of selection for every household in the area.
Lists maintained by extension officers and block chairpersons were used to randomly sample the

households.

Furthermore, a second sample was randomly drawn from a list of Abalimi Phambili Programme
(APP) participants. The second sample comprised 60 households who were participants in the APP
in the year 2014/15. In total, the sample size for the study consisted of 300 farmers. The generic

sampling design is shown in Figure 3.3.
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Figure 3.3: Sample size for the study

In Figure 3.3, a depicts the proportion of households in the representative household sample that
were APP participants in the 2014/15 farming season in the study area. The use of this sample
statistic is to provide useful information about APP’s operation when estimating the financial costs

and benefits of Lima’s extension services in Msinga.

3.3 Method of data collection

The study used both a quantitative and qualitative approach for data collection. Structured
questionnaires comprising both open-ended and closed-ended questions were used to collect cross-
sectional data from smallholder farmers in Msinga, KwaZulu-Natal. The data were collected over
a period of three weeks (15 working days). A pilot study was carried out before the survey and the
questionnaire edited for length and ambiguity. The questionnaires were administered to the
respondents in isiZulu during interviews run by hired enumerators. The questions were answered
by the main decision maker, resource allocator or household head, or alternatively, the person

responsible for farming activities. The questionnaires were used to collect information on:

i.  Socioeconomic characteristics (age, sex, formal education, family size);
ii.  Factors of production (land, labour, capital, human and natural resources);
iii.  Amount of crop harvested and income;

iv.  Challenges to agricultural productivity.

31



To determine if there were any positive externalities that arose from the outsourced extension
services rendered by Lima, questions determining the extent of farmer-to-farmer interactions were

also included in the questionnaire.

3.4 Analytical techniques

This section focuses on the different econometric models used to achieve the objectives of the

study. The models are explained and a description of the variables is given.

3.4.1 Descriptive analysis

Descriptive statistics (such as means, slopes, etc.) were used to describe household demographic
characteristics. This was done using means to compare beneficiaries of Lima extension services to
non-beneficiaries. Summaries of the samples and measures are provided with cross tabulation.
Descriptive statistics (means, t-tests, percentages, standard errors) were used in this study to

describe the socioeconomic characteristics of the smallholder farmers in the area.

3.4.2 Propensity Score Matching
3.4.2.1 Theoretical framework

The ultimate aim of agricultural extension is to increase the productivity of farmers and so boost
their monthly income. Agricultural extension can be defined as a set of organisations supporting
and facilitating people that are engaged in agricultural production by assisting them to obtain
information, skills and technologies with the aim of improving their livelihoods (Anderson 2008).
The inception of agricultural projects is often driven by the goal of poverty and hunger reduction

through an improvement of production and farm income (White 2006).

White (2006) defined positive impact as evidence of a positive relationship between an indicator
(farm income) relevant to the impact and the treatment (outsourced extension services). When the
relationship between the indicator and treatment is negative or non-statistically significant, the
impact is considered a negative impact. Impact can be assessed through various indicators such as
yields (production or labour per total area of cultivated land), income (earnings from all activities),
production (the amount of farm production cultivated and farmed) and finally, profit (marginal

gains or net benefits). The average impact of an intervention can be calculated by measuring the
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differences in the incomes of beneficiaries and non-beneficiaries; however, this is only ideal in
randomised experiments. Since participation in Lima’s extension services is voluntary, this
approach might have produced biased results (Abebaw et al. 2010). According to Khandker et al.
(2010) and Rosenbaum and Rubin (1983), randomised evaluations raise a number of concerns,

despite the method being deemed appropriate for impact evaluation.

Impact evaluations are a problem because of missing data, since the outcomes of a programme
cannot be observed if the participant of the programme was not a direct beneficiary. Since the
information on the counterfactual is missing, the best alternative is to compare outcomes for the
participants (treatment group) with those of non-participants (control group). This allows for a
control group with similar characteristics to be picked, and thus those who received treatment will
have outcomes similar to those in the control group, even in the absence of exposure to the

programme (Khandker et al. 2010).

The major methodical challenge to estimating the impact of outsourced extension services is
selection bias. Selection bias occurs due to the unobservable characteristics of farmers.
Unobservable characteristics may affect the decision to participate and impact on outcomes.
According to Khandker et al. (2010), selection bias can result in inconsistent estimates of the effect
of outsourced extension services on farmer performance. Farmers who are beneficiaries of Lima’s
extension services may have distinctive characteristics that distinguish them from those who are
non-beneficiaries, and they may have decided to participate based on these characteristics. The
potential selection bias can be addressed by Propensity Score Matching (PSM) techniques
estimating the average treatment effect (ATT). The ATT has been viewed as a relatively better
indicator when measuring the appropriateness of intervention projects on smaller groups such as
smallholder farmers than when measuring population-wide effects. Several studies (Smith & Todd
2005; Abebaw et al. 2010; Abebaw & Haile 2013) have employed PSM to control for selection

bias.

The impact of Lima outsourced extension services on the performance (measured as crop revenue)
was estimated using the Propensity Score Matching method (PSM). An impact assessment of an
intervention requires drawing a conclusion about what would have occurred had the programme

beneficiaries not participated in the programme (Smith & Todd 2003). Due to the absence of
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randomisation, this study made use of Propensity Score Matching (PSM), which allows a
comparison between households with similar characteristics in both the treated and the non-treated

groups. A balancing property was selected for estimating the propensity scores.

3.4.2.2 Empirical framework

The study follows the approach of Rosenbaum and Rubin (1983), Abebaw and Haile (2013), Smith
and Todd (2005) and Heckman et al. (1998), where the mean impact of a treatment is measured
by computing the difference between the mean values of the outcome variables of interest for the
treatment and control groups. The method specifically allows the estimation of the average
treatment effect (ATT) between the treated group (Y1) and control group (Yo). The requirement
before the calculation of the programme treatment effect is to calculate the propensity score P(Z)
if the observed covariates that affect participation also affect the result. It is therefore essential to
find similar comparison points in the two groups, beneficiaries and non-beneficiaries. Observed
covariates are automatically accounted for when the scores of the treated and control subjects have
the same propensity score. Should there be any differences between the treated and control groups,
they will be accounted for and will not be a result of the observed covariates (Khandker et al.
2010). The validity of the PSM method lies in the fact that the treated and control groups have
similar characteristics, except for participation in the programme. This ensures that PSM gives us

an accurate result of the impact of the project (Ravallion 2005; Mapila et al. 2012).

The PSM method was applied to quantify the impact of outsourced extension services on the
performance of smallholder farmers using cross-sectional data. The method was done because it
enables the non-beneficiaries of Lima, who have similar characteristics to Lima beneficiaries, to
be identified. The first step in the application of the PSM is estimating the predicted probability
that a household is a beneficiary of Lima extension services. The propensity score can be estimated

as follows:

P(Z,)=Prob(D, =1

Z) )

Where the propensity score P(Zi) is estimated by a probit model which regresses being a Lima
beneficiary (1 = Lima beneficiaries, 0 = non-Lima beneficiaries) on observed household, farm and

location characteristics.
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The next step in the application of the PSM method is to choose a matching estimator. A good
estimator does not eliminate a majority of the original observations from the final analysis; it
should, however, yield statistical equal covariate means for the households in the treatment and
control groups. This study employed three estimators, namely the kernel, the nearest neighbour
and the radius, to pair Lima beneficiaries to similar non-Lima beneficiaries using the estimated

propensity scores.

Following Becker and Ichino (2002), the average treatment effect (ATT), which is the average
impact of Lima extension services on the performance of smallholder farmers, can be estimated as

follows:

ATT = E[A|D, =1]

)

D, =1]

1

= E[Ylj,t|Dj = 1]* [Y()f:z

Where Y1 and Yo are outcomes of interest for Lima beneficiaries and non-beneficiaries, D; takes
on two values, where i refers to the households and Dj = 1 if the household is a beneficiary of Lima

[A|D, =1]

extension services and Di= 0 if the household is not a beneficiary, and E is the expected
treatment effect. The ATT captures the change in incomes realised by farmers who are
beneficiaries of Lima extension services. The statistical significance was tested using bootstrapped

standard errors which take into account the variations caused by the matching process.

Because the study further sought to find out if outsourced extension services had any indirect
impact on non-beneficiaries through the interactions they shared with Lima beneficiaries, the same
approach was followed to estimate the presence and impact of positive externalities. Y1 and Yo
were the outcomes of interest for farmers who had received help or information from Lima
beneficiary and those who had not, Di= 1 if a farmer had received help or information from a Lima

farmer and Di= 0 if they had not received any.

If there are any unobservable characteristics that affect both being a beneficiary of Lima extension
services and the outcome variable of interest, a hidden bias might occur for which matching
estimators are not robust enough (Rosenbaum 2002). The sensitivity of the average income effects
to hidden bias was tested using the Rosenbaum bounds sensitivity test (rbounds); the test indicates
how strongly an unobservable characteristic reverses the findings based on the matching of the
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observables. Previous studies on group membership impacts such as that of Abebaw and Haile
(2013) and Tilahun et al. (2016) have used this approach to test for hidden bias when estimating
impact.

The impact estimation described assumes a homogenous treatment effect among the beneficiaries.
However, studies (Abebaw et al. 2010; Abebaw & Haile 2013; Tilahun et al. 2016) have explained
that the effects of a treatment tend to differ across different socioeconomic groups within the same
treatment group. The extent to which the treatment effect varies among the group members was

tested using Ordinary Least Squares regression (OLS).

3.4.3 Description of variables used in the empirical model

The dependent variable used to measure the impact of Lima extension services was farm income.
The different socioeconomic variables that were used as independent variables and their
descriptions in the different models are presented in Table 3.1. Most of the variables that are
presented in the table are straightforward in their derivation. Labour endowment was derived
using recommended scales. The age of the farmers was included in a square form, to determine if
the income from farming (crop revenue) decreases as farmers grow older. An index was created
for farmers’ various responses to categorise the type of help or information that the farmers

exchanged.

! Labour endowment = number of adults < 65 years of age + (0.5 * number of adults > 65 years of age).
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Table 3.1 Description of variables used in empirical model

received from other farmers

3=pest management/chemical application

Variables Variable description Expected
sign
Dependent variables
Total crop revenue Total crop income per household +
Net crop revenue Net crop income per household +
Total input costs Total cost of input per household +
Independent variables
Participation in Lima extension | 1= if yes, 0 = otherwise +
services
Gender Gender of household head (1=female, O=male) +
Age Household head age (years) +
Age square Age of household head in square +
Educational level Household head educational level (years of formal | +
schooling)
Labour endowment Amount of labour available to a household +
Household size Number of people in household +
Land size Area of land cultivated (ha) +
Livestock value Household livestock value in Rands (R) +
Access to extension office Access to extension office (1=Yes, 0=No) +
Irrigation tool ownership Irrigation tool ownership (1=Yes, 0=No) +
Credit use 1=Yes, 0=No +
Distance to extension office Distance to Lima extension office (km) +
Usefulness of information/help | 1=not useful, 2= somewhat useful, 3= useful, 4= very | +
received from other farmers useful
Usefulness of information/help | 1=not useful, 2= somewhat useful, 3= useful, 4= very | +
received from extension officers | useful
Type of information/help | 1= improved farming techniques, 2= input sharing, | +
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Gender was expected to be positively associated with being a beneficiary of Lima’s extension
services. Studies like Bernard et al. (2008) and Abebaw and Haile (2013) reported the likelihood
of participation increasing with a male household head. However, in this study, the likelihood was
expected to increase with a female household head. This is because the majority of rural
households have female heads, with males more likely to migrate to urban areas to seek formal
employment (HLPE, 2013). Age was anticipated to have a positive relationship with participation
in Lima extension services. Age is an important variable that can determine commitment to
agricultural practices. Furthermore, older farmers are likely to be more knowledgeable and have

more resources at their disposal (Musemwa et al. 2008).

Education was expected to have a positive influence on participation. Farmers with more years of
education are likely to process information more easily than uneducated farmers. According to
Bester et al. (1999), more formally educated farmers are likely to try alternative means to improve
their farming and are more open to adopt new technologies. Labour endowment is the amount of
labour available to a household. It is expected that households with higher availability of labour
would be more likely to participate. A positive relationship was expected between land size and
participation. The larger the land size, the higher the chances of increased production levels.
Farmers who have more land are likely to participate in extension programmes in an attempt to

use land optimally.

Livestock value, irrigation tools and access to credit were expected to positively influence
participation. Bernard et al. (2008) and Bernard and Spielman (2009) regarded physical as well as
financial assets to have an influence on participation. Households owning these assets will have
larger gains due to the assets being complementary and enhancing agricultural production. Access
to extension officers and distance to the Lima office were expected to increase the likelihood of
participation. This is because the ease of access to the extension office increases how farmers
acquire relevant information such as the benefits of participating in extension services (Abebaw &
Haile 2013). Furthermore, extension officers can influence farmers to join more easily and farmers

are able to see work done by extension officers.
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3.4.4 Financial costs and benefits of Lima extension services

In order to estimate the financial costs and benefits of Lima’s extension services, an estimation of
net cash income for the 'without project' can be computed for the study area using the equation
specified below:

Y, = N(yC) (3)

Where N is the number of households enumerated in the study area and yC is the average net cash
income computed for households who are not beneficiaries of Lima extension services. Following
this, a net cash farm income can be computed for the ‘with project’, estimated using the equation

specified below:
Y, = Na(§T.M) +(1—a)¥c 4)

Where yT is the mean net cash income for beneficiaries of Lima extension services, M is the local
economic multiplier estimated to be 1.28 by Hendricks and Lyne (2003), and o is the estimated
fraction of the APP farmers. If there are no Lima APP participants in the selected sample, (o = 0),
that would mean Y1 = Yo, and that there is no estimated increased benefit for Lima's extension
services. The true value of Y1 would exceed the value of Y1 if the rest of the Lima participants
experienced gains due to new information and support provided by Lima for all participants. Y1
can therefore be described as a conservative estimate of financial benefits generated by the project

because it understates the true value of Y1 in the presence of dynamic productivity gains.

It follows that Y1 — Yo provides a conservative estimate of the increased financial benefits of Lima
in Msinga for the 2014/15 season. Thus ®PB = (Y1 —Yo) — C can be computed as the net
incremental benefit of the service, where C is the cost to the funder of the support that Lima
provided in the Msinga in the period 2014/15.
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3.5 Summary

This chapter provided a description of the statistical methods proposed to measure the impact of
Lima extension services and to identify factors affecting participation. Also included were a
description of Msinga. The study area and the data collection methods used for the study were
presented. Primary data were collected using a structured questionnaire, administered by
respondents through interviews in isiZulu, the local language. The data were analysed using
descriptive statistics with the use of t-tests and econometric techniques employing the PSM; a
similar approach was used to estimate the impact of positive externalities. The robustness was
checked using the Rosenbaum bounds tests and OLS was used to estimate impact heterogeneity

among the farmers receiving treatment.

40



CHAPTER 4

SOCIO-ECONOMIC AND DEMOGRAPHIC
CHARACTERISTICS OF THE SAMPLED HOUSEHOLDS

This chapter contains descriptive summaries of observations of sampled households’

socioeconomic and demographic characteristics in Msinga. The socioeconomic characteristics

considered were household size, household labour, age, years of farming experience, educational

level of the household head and the area of land cultivated.

The household socioeconomic and demographic characteristics presented in Table 4.1 are a

representation of the sampled households in the study area. The total number of respondents are

300 households, comprising 121 Lima participants and 179 non-Lima participants.

Table 4.1 Household demographics and socioeconomic characteristics

Variable Whole sample Non-Lima Lima participants
participants
Mean | SE Mean SE Mean SE T-test
Household size 7.22 0.23 7.17 0.30 7.30 0.38 2.60
Number of males 3.02 0.13 2.93 0.15 3.15 0.23 0.82
Number of females 4.05 0.14 4.02 0.17 4.08 0.23 0.22
Number of children (<15 years) 2.78 0.15 2.65 0.16 2.98 0.26 1.13
Number of adults (15-65 years) 3.86 0.13 3.90 0.17 3.80 0.19 0.38
Number of pensioners (>65 years) | 0.65 0.08 0.78 0.14 0.45 0.07 1.88
Number of family members | 1.49 0.04 1.42 0.05 1.60 0.07 1.87
working on farm
Number of family members | 0.49 0.05 0.46 0.06 0.53 0.09 0.63
working off-farm
Age of de facto household head | 54.01 0.81 54.54 1.02 53.30 1.20 0.75
(years)
Years of formal schooling of the | 3.08 0.24 2.69 0.30 3.65 0.39 1.95
de facto household head (years)
Households with a male de facto | 27.3 0.026 | 25 0.03 31 0.04 1.30
household head (%)
Farming experience of the de facto | 21.66 0.80 20.78 1.04 22.98 1.26 1.34
household head (years)
Area of land cultivated (ha) 0.46 0.02 0.43 0.16 0.51 0.30 2.84
Total livestock value (R) 1568.03 | 144.01 | 1303.80 | 165.08 | 1958.93 | 257.25 | 2.25

Household survey, 2016
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The demographics of the households were not expected to vary significantly as all households
were from the same area. On average, the sampled households had seven members, with four being
adults, implying that almost half the members of each household were dependants. The results
presented in Table 4.1 show that the average household head was 54-years old; Lima participants
were found to be younger than non-Lima participants but this difference was not significant. The
results also show that only an estimated 27% of households in the sample had male household
heads, while 31% and 25% of households were headed by males for Lima participants and non-
participants respectively. This result is consistent with Desai and Bernaji (2008) who argued that
the reason for the majority of households in rural areas having female household heads is that

males migrate to urban areas to seek formal employment.

On average, survey respondents planted on four plots of land which were equivalent to 0.4 hectares
of land; this finding is consistent with that of Golder Associates (2015) who reported that farmers
in the area use about 0.4 hectares to plant four plots for farming activities. There was a statistically
significant difference in the amounts of land cultivated by non-Lima participants (0.4ha) compared
to the Lima participants (0.5ha). Generally, there were low educational levels amongst the sampled
household heads; on average, a household head had only three years of formal schooling. This
result is consistent with the Stats SA 2012 report on low education levels in the area. From the
significantly higher years of formal schooling for respondents that were Lima beneficiaries, it can
be suggested that the likelihood of farmers in Msinga being Lima beneficiaries increases with the
level of education. Even though livestock value for respondents in the area was relatively low,
respondents that were beneficiaries of Lima extension services had significantly higher values of

livestock than respondents who were not beneficiaries of Lima extension services.

4.1. Household farming operations in Msinga

This section focuses on the farming operations of the sampled households in Msinga. A summary
of the farming operations is presented in this section. These include crops grown and livestock

owned in the area, revenue from farm enterprises and finally input and services expenditure.
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4.1.1 Crops and livestock enterprise

Farm revenues from crop and livestock sales for the 2014/15 cropping season are presented in
Table 4.2 while Table 4.3 is a summary of the costs of inputs and services purchased. The estimates
are based largely on the farmers’ recall, although some farmers could produce receipts in support
of their claims. In Table 4.2, a summary of the main crops grown by the sampled households is
presented. The crops include maize, tomato, cabbage, spinach and potatoes. A relatively smaller
number of households planted sweet potatoes (45%), beans (42%), onions (30%), butternuts (18%)
and green pepper (10%).

Table 4.2 Crops grown and livestock owned by the sampled households

Households (%)

Whole sample | Non-Lima participants Lima participants
Crops grown (nh=300) (Nh=179) (nh=121)
Cabbage 60.0 63.1 55.4
Tomato 65.3 62.6 69.4
Spinach 53.3 56.4 48.8
Potatoes 52.0 43.6 64.5
Onions 29.5 29.1 30.6
Beans 41.9 39.3 44.6
Maize 85.7 87.7 82.6
Butternut 17.6 12.3 24.8
Green pepper 9.7 7.3 13.2
Sweet potato 44.6 45.8 42.1
Others 3.0 3.9 -
Livestock ownership
Goats 55.7 50.8 62.8
Cattle 17.0 14.5 20.7
Chickens 55.7 54.2 57.9
Pigs 0.3 0.6 -
Sheep - - -

Household survey, 2016

Msinga is a dry and sparsely populated area with minimal vegetation. The arid environment is not
conducive for livestock; however, goats thrive in this kind of environment (IDP 2015), hence an
estimated 56% of households in the sample owned more goats than any other type of livestock.
From the households sampled, none reported owning sheep, while only 0.3% had pigs and only
17% owned cattle. This can also be attributed to the landscape of the area being one of the most

land degraded and eroded in KwaZulu-Natal.
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Table 4.3 Farm income from crop and livestock sales

Revenue from crop and | Whole sample Non-Lima members | Lima members
livestock sales (R) (nn=300) (Nh=179) (nh=121)
Mean S.E Mean SE Mean SE T-test

Cabbage 1655.26 | 185.75 | 1648.97 | 186.80 2752.99 |496.06 | 2.45
Tomato 2340.25 | 23350 |2241.74 |217.21 3673.10 | 558.58 | 2.68
Spinach 419.58 58.88 595.83 107.39 445.42 79.99 0.97
Potatoes 1743.60 | 238.90 | 1104.63 | 151.32 2661.22 | 478.37 | 3.17
Onion 532.31 115 399.46 94.49 891.62 281.15 | 1.92
Beans 246.67 51.96 239.75 72.75 391.68 110.94 |1.19
Maize 1709.34 | 127.55 | 1608.73 | 114.48 2238.00 | 289.15 | 232
Butternut 1099.19 | 299.59 | 657.27 361.78 2009.50 | 587.17 |1.79
Green pepper 682.43 130.59 | 696.15 240.76 1012.50 | 182.77 | 1.06
Sweet potato 816.65 75.37 1085.54 | 116.72 1051.57 | 13344 |1.19
Other crops 376.92 202.91 | 444.44 293.97 225.00 75.00 0.48

Total crop income 7164.87 | 582.45 | 5649.79 | 367.19 9406.20 | 1315.19 | 3.21
Goats 140.80 34.75 150.05 46.20 129.33 53.00 0.30
Cattle 182.69 105.50 | 269.23 188.58 96.15 96.15 0.82
Chickens 49.51 20.62 29.49 9.80 76.90 46.28 1.16

Total livestock income 179.68 38.76 110.11 31.14 201.20 59.97 1.47

Household survey 2016

The results presented in Table 4.3 indicate that the total crop income for the sampled households
was R7164. Tomato sales contributed 32% (R2340) to the total crop revenue, potato sales
contributed 24% (R1734) while maize, cabbage and onions contributed 24% (R1709), 32%
(R1655) and 7% (R532) respectively. There is a statistically significant difference between the
total crop income of respondents that are Lima beneficiaries and that of respondents who are not
Lima beneficiaries. The total crop revenue for Lima beneficiaries was R9406 while for non-
beneficiaries it was R5649. The higher total crop income for Lima beneficiaries suggests that being
a Lima beneficiary improves the chances of participating in relatively more profitable farming
activities. Other crops such as beetroot, carrots and masihlalisane contributed about 5% (R376) to
the total crop income. The results show that the livestock contribution to total farm income is low.
The low livestock contribution can be attributed to the landscape of the area. Msinga is an arid
area and vegetation is scarce (IDP, 2015), thus the majority of farmers do not own livestock and if

they do, it is not for commercial purposes.
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Table 4.4 Expenditure on the inputs and services used in the 2014/15 cropping season

Crops inputs and  services Whole sample Non-Lima members Lima members
(R) (nh=300) (Nh=179) (nh=121)
Mean SE Mean SE Mean SE T-test

Fertilizer 52750 | 25.74 | 478.31 25.14 600.88 | 51.45 2.35
Chemical 444.10 | 28.15 |412.60 33.54 491.78 | 49.13 1.38
Hired tractor 268.76 | 14.22 | 238.14 15.11 311.49 | 26.36 2.57
Hired labour 218.03 | 16.43 | 206.94 18.45 233.68 | 29.89 0.80
Manure cost 424.36° | 29.89 | 363.93 26.62 501.10 | 58.12 2.30
Other inputs 450.59 | 131.14 | 534.17 175.22 250 130.35 0.98

Total input 3049.37 | 116.77 | 2811.83 | 132.13 3400.7 | 210.23 2.50

5

Seeds
Cabbage 310.05 | 2364 | 306.90 29.18 314.69 | 39.76 0.16
Tomato 473.96 | 41.05 |482.71 49.69 461.07 | 70.49 0.26
Spinach 68.28 8.96 75.86 12.51 57.06 12.28 1.03
Potato 165.88 | 18.81 | 106.85 15.43 253.21 | 39.45 3.90
Onion 22.50 3.34 23.77 4.57 20.63 |4.81 0.46
Beans 51.35 6.73 50.30 8.81 52.90 10.46 0.19
Maize 188.28 |9.41 194.23 12.20 179.46 | 14.83 0.77
Butternut 20.93 4.59 9.77 3.03 37.44 10.30 2.99
Green pepper 38.04 7.85 22.66 7.60 60.79 15.70 2.40
Sweet potato 0.56 0.29 0.64 0.40 0.44 0.41 0.35
Other seeds 9.60 6.35 12.84 5.34 4.25 0.59

Total cost seeds (R) 1345.15 | 65.60 | 1279.40 | 78.88 1442.4 | 113.12 1.22

1

Household survey, 2016

In terms of the costs incurred by smallholder farmers in Msinga, the results in Table 4.4 show that

the average production costs were estimated at R3049 for the 2014/15 planting season. Lima

participants were found to have statistically significant higher input costs when compared to non-

Lima participants. This could suggest that Lima participants farm more intensively than their non-

Lima counterparts and thus use more inputs. The APP could also contribute to Lima participants’

higher expenditure; the credit component of the programme means that farmers have better access

to inputs.
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4.2 Challenges to farming activities in Msinga

A summary of the challenges faced by farmers in the sample is presented in Table 4.5. The

challenges include lack of access to information, markets, credit, etc.

Table 4.5 Challenges to the farming activities of sampled farmers

Percentage of respondents

Challenge Whole sample | Non-Lima participants | Lima participants
Lack of information 56.9 64.2 42.2
Access to markets 74.7 70.3 81
Poor infrastructure 45.6 45.3 46.3
Lack of skills and training | 42.6 48 34.7
Shortage in funding 65 64.8 65.2
Insufficient water 50 45.8 56.2
Insufficient land 43 44.1 41.3
Access to credit 41.1 31.9 50.3
Unavailability of input 42.7 43 42.4
Unaffordable input prices | 65.3 64.2 66.9
High cost of labour 59.7 58.7 61.2

Household survey 2016

It appears that accessing markets is one of the key constraints to farming activities in the area.
About 50% of the farmers mentioned water scarcity as another key constraint to their farming
activities, resulting in either low or no yields for some farmers. Dearlove (2007) noted that, even
though the area is surrounded by the Tugela Ferry and Mooi Rivers, it still faces a shortage of
water during dry seasons, coupled with high soil erosion and low land carrying capacity. Only
about 43% of the farmers reported that insufficient land was a challenge; this is not surprising, as
most farmers farm for subsistence purposes only; this is consistent with the findings of the IDP
(2015) that stated that most households in Msinga practise farming primarily for subsistence

purposes.
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Generally, a lack of access to information is a challenge for the sampled households; however,
only an estimated 42% of farmers that were Lima participants in the sample reported experiencing
this challenge. The results and discussions with the farmers indicated that a lack of availability of
inputs (43%) in the area was not a key constraint; 65% reported that the unaffordable prices of the
inputs made it difficult to access them. Compared to non-Lima beneficiaries, a relatively higher

percentage of Lima farmers reported the high cost of labour as a challenge.

4.3 Sharing of farming information between farmers

The results summarised in Table 4.6 show how the farmers perceived the farming information they
received from other farmers and how it was of assistance to them. The results also show the

various ways in which farming information had been useful to them.

Table 4.6 Usefulness of farming information shared between sampled farmers

Rating aspect of information/help Percentage (%)
Not useful 13
Somewhat useful 12
Useful 41
Very useful 34
Ways in which information/help has been useful (nn = 260)

Improved farming techniques 56.75
Input sharing 4.4
Pest management/chemical application 9.5
Better outputs obtained 12.9
None 16
Has production increased due to information from other farmers?

Yes, production has increased 84
No, my production levels are the same 14.7

Household survey (2016)
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The majority (75%) of the respondents felt that the farming information was useful in their farming
activities, while about 12% found the information to be only ‘somewhat useful’, implying that it
could be better; an estimated 13% found the information of no use to them. Discussions with the
farmers revealed that when the farming information was not useful to them it was because of
various factors such as drought, expensive inputs and other issues that contributed to them being
unable to put the information received to any good use. About 57% of farmers reported that the
information they received from fellow farmers resulted in improved farming techniques, while 4%
reported that other farmers assisted them by sharing inputs. Furthermore, about 10% of the farmers
received information that aided them in pest management or the correct application of chemicals.
Subsequently, about 84% of the sampled farmers stated that the information they received from

other farmers contributed to increases in their production.

4.4 Sampled farmers’ asset ownership

The incidence of asset ownership for households in the area is presented in Table 4.7.

Table 4.7 Asset ownership amongst sampled households

Asset (%) Whole sample Non-Lima beneficiaries | Lima beneficiaries
Plough 20.7 26.8 11.6
Planter 10 10.6 9.1
Cultivator 3 2.3 4.1
Tractor 0.7 0.6 0.8
Trailer 12 2.8 5.8
Sprayer 57.3 49.7 68.4

Household survey, 2016

The majority of households in the area used traditional farming methods and, in some cases, hired

tractors during planting and harvesting seasons. This could be a plausible explanation for the low

percentages of households owning tractors, planters, cultivators and trailers.
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4.5 Summary

The results presented in this chapter describe average households from 300 sample households in
Msinga. Consistent with previous studies (Cousins 2012; Golder Associates 2015; Dearlove, 2007;
Stats SA 2012) conducted in the area, the results based on the selected sample show that farmers
in the area are an average 54 years of age, with 27 years of farming experience and some primary
school education. Although the results indicate that the households in the sample had similar
socioeconomic characteristics and demographic patterns, Lima participants nevertheless had a
higher farm income compared to non-Lima participants. The results indicate that the data are a
good fit for econometric analysis using PSM as the analysis technique because it requires similar

socioeconomic patterns but different outputs (in this case, farm income level).
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CHAPTER 5

IMPACT OF OUTSOURCED EXTENSION SERVICES ON THE
PERFORMANCE OF SMALLHOLDER FARMERS

Results of the econometric analysis to estimate the impacts of private extension services provided
by Lima are presented and discussed in this chapter. The objective is to identify factors influencing
farmers’ decisions to participate in Lima extension services and to estimate the impacts of Lima
extension services on the participating farmers (presented in Section 5.1). Furthermore, the extent,
if any, of positive externalities that arise from Lima extension services will be estimated, e.g. by
way of participating farmers sharing information with non-beneficiaries (presented in Section 5.2).
The last section of the chapter presents an analysis of the costs and benefits of extension services

provided by Lima in Msinga under the APP.

5.1 Determinants of smallholder farmer participation in Lima’s outsourced extension
services

The binary probit model was used to estimate socioeconomic characteristics that influence the
farmers’ participation in Lima’s extension services. The results presented in Table 5.1 are not only
associated with participation but were also used to compute the propensity scores for the impact.
The dependent variable in the model takes a value of 0 and 1 for non-beneficiaries and beneficiaries
respectively. The estimated probit model was statistically significant at the 1% level and further

predicted the sampled observations 77% correctly, confirming that the model fits the data well.
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Table 5.1 Determinants of Lima extension services participation

Variable Estimated coefficient Standard Marginal effect
error
Age (years) 0.017 0.041 0.006
Age square -0.001 0.0003 0.0001
Gender 0.177 0.193 0.066
Farming experience (years) 0.014* 0.008 0.005
Formal schooling (years) 0.068** 0.023 0.025
Land (log) 0.079 0.123 0.045
Labour endowment (log) -0.479* 0.291 0.178
Irrigation tool 0.298* 0.173 0.109
Livestock value (Rands) 0.00008*** 0.00004 0.00003
Credit use 0.746*** 0.174 0.277
Constant -2.96*** 1.19 0.015
Psuedo R? 0.25
LR %% (11) 99.73***
% predicted correctly 76.69

Note: *** ** * denote statistical significance at 1%, 5% and 10% respectively.

Overall, the results of the probit model suggest that factors such as years of farming experience,
years of formal education, labour endowment, livestock wealth, irrigation equipment ownership
and access to credit are significant determinants of participation in Lima extension services. The
results indicate that a one-year increase in a respondent’s farming experience increases the
probability of their participation by 0.5%. This implies that farmers with more years of farming
experience are more likely to be participants of Lima services. This could be because the farmers
with more years of farming experience are likely to have received assistance from an extension
officer before and thus consider becoming participants of private extension as an aid to increasing

their farm income.

Smallholder farmers with more years of formal schooling were found to be among the likely
beneficiaries of Lima extension services. Increasing years of education was found to increase the
probability of being a participant in the Lima project. A one-year increase in the years of formal

schooling increased the probability of being a participant by 2.5% for the respondents.
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This result is consistent with a priori expectations and was consistent with the literature (e.g.
Tekana & Oladele 2011a). A rationale for the relationship is that the process of information is
catalysed by education, which leads to the farmer exploring various ways of getting more
information about technology and agriculture. More educated farmers are, therefore, likely to be
more open to more innovation and adopting more modern inputs (Weir & Knight 2007; Bester et
al. 1999). The result also implies that more educated farmers have a higher capability to access

and process information.

Most of the covariates in the probit model had the expected signs and were consistent with the
literature. Labour endowment, however, had an unexpected negative sign, suggesting that a unit
increase in the labour available to a household decreased the probability of the respondent being a
Lima beneficiary. Increasing family size was expected to increase the probability of being a Lima
participant as larger family size would mean increased availability of labour for the household. A
plausible explanation for the probability of being a Lima participant decreasing with increased
labour endowment could be the capacity of smallholder farming to absorb a limited amount of
labour; if it increases beyond a certain point, the labour returns are reduced. Therefore, larger

families might tend to look for other opportunities that might yield higher returns for their labour.

The probit results showed a positive relationship between Lima participation and households’
livestock value. This result is consistent with the findings of Ndoro et al. (2014), who found that
livestock in rural areas is regarded as a form of wealth; wealthier farmers are expected to be able
to bear the risk of new technologies and henceforth are more likely to participate in technology
transfer programmes. In the sample, households with more livestock were more likely to be
beneficiaries of Lima extension services than their counterparts with little livestock. The results
also indicate that irrigation equipment ownership increases the chance of being a Lima beneficiary
by about 0.3, with a marginal effect of 0.1 (10%). Owning equipment was expected to promote
participation because farmers with equipment are likely to be more serious and dedicated to
farming and thus are likely to make use of private extension services. A farming tool is expected
to assist the process of production and farmers who produce more are likely to benefit from the

participation (Organisation for Economic Co-operation and Development 2011).
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Access to credit was found to positively influence participation. Access to credit improved the
likelihood of being a Lima beneficiary by 28%, which could be attributed to Lima’s APP having
a revolving credit fund service. This is an expected result, since participation gains are usually
higher if a household owns a complementary asset, whether physical or financial, that enhances
the probability of participation. Several studies (Abebaw & Haile, 2013; Bernard & Spielman
2009; Tilahun et al. 2016) have shown the positive correlation of participation and physical and

financial capital.

5.2. Average Treatment Effect on the treated group

The Average Treatment Effect measures the average difference between the farm income of Lima
participants and non-Lima participants. The results shown in Table 5.2 were used to compare the

farm income of the treated and non-treated groups before matching.

Table 5.2 Comparison of means before matching

Treatment (n = 121) Control (n = 179)
Variable Per  adult | Per Per adult | Per T-statistic
equivalent | household | equivalent household
Revenue from all crops 2482.15 9406.20 1699.25 5649.79 10.717
Costs of input and services 934.36 3400.75 854.99 2811.84 21.22
Net crop revenue 1547.78 6005.45 844.26 2837.95 6.97°
Revenue from livestock 46.50 201.20 35.20 110.11 3.46

Note: *** ** * denote statistical significance at 1%, 5% and 10% respectively.

However, the results computed using univariate t-tests could be misleading because they do not
account for any observed and unobserved characteristics related to the project. Therefore, the PSM
was employed to estimate the impact of private extension services on total crop income, net crop
income and inputs and services purchased, using different matching estimators to ensure
robustness; nearest neighbour, kernel and radius matching. An estimator is considered a ‘good’
estimator if it does not drop many of the original treatment variables (Becker & Caliendo 2005).
To be able to estimate the propensity scores of Lima beneficiaries and non-Lima beneficiaries, the

region of common support was computed and ranged from 0.03482042 and 0.90267511.
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Following Becker and Ichino (2002), any observations, which had propensity scores that were not
in the specified range, were dropped from the sample. Only observations that fell within the region
of common support were used for each estimator. Eight respondents were dropped from the sample
because their scores did not fall within the defined range. The results of the impact estimation are

presented in Table 5.3.

Table 5.3 Average Treatment Effect on the Treated (ATT) private extension services on

outcomes

Matching estimator ATT for outcome variables

Total crop income Net crop income Expenditure on

inputs and services

Kernel matching | 2862.22 (1497) ** 2479.88(1283.58) ** | 322.35(275.68) ***
(bwidth= 0.06)

Radius matching | 3199.25(1540) *** 2862.45(1522.17) *** | 300.80(339.03) ***
(caliper = 0.05)

Nearest 3 neighbour | 3163.25 (1429) *** 2754.75(1291.22) ** | 445.14(273.94) ***

Note: *** ** * denote statistical significance at 1%, 5% and 10% respectively.

The results from the PSM method present the estimated impact of Lima extension services on the
performance of the sampled smallholder farmers. The results indicate that being a beneficiary of
Lima’s extension services had a positive, significant impact on farmers’ total crop income, net
crop income and inputs and services purchased. The impact on the treated group was estimated
using the three estimators mentioned above. The results presented in Table 5.3 show minimal
differences in the outcomes from different algorithms, implying that the results are robust. The
consistency of the ATTs over different matching techniques is an indication of the robustness of
the PSM estimates (Verhofstadt and Maertens 2014). Specifically, the results indicate that
smallholder farmers would have made approximately R3000 and R2700 less in their total and net
crop incomes respectively had they not been Lima participants. The analysis is consistent with the
results computed before matching, in which farmers using Lima outsourced extension services
were shown to have higher revenues. The results also showed that Lima beneficiaries incurred
higher expenditure on inputs and services. An explanation for this could be the greater farming

intensities of Lima beneficiaries versus non-beneficiaries. Farmers who seek other means of
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support, in this case Lima private extension services, are expected to have a higher expenditure as

they require more inputs and services for their farming activities.

The increase in inputs and services purchased also bodes well for local economic growth,
according to Hendricks and Lyne (2003); the local growth multiplier, estimated to be 1.28 for
KwaZulu-Natal, is associated with increased agricultural earnings in the district. For this study,
the cash gains generated by Lima beneficiaries were largely driven by the commercial production
of tomatoes, potatoes and maize. The reliability of the above estimates needed to be evaluated to
check whether the balancing requirements of PSM were satisfied for the data. Thus, several tests
were carried out through the balancing test based on Kernel matching (bandwidth = 0.06) to check
if there were no statistical differences between members and non-members. The results for
matching quality are presented in Table 5.4. It can be inferred after matching that the treated and

control groups had statistically similar characteristics.

Table 5.4 Result of matching quality test after matching

Mean t-test

Variables Treated Control % bias t p>t
Age 53.25 52.80 33 0.24 0.807
Age square 3004.7 2989.1 1.0 0.08 0.938
Gender 0.286 0.265 4.6 0.35 0.728
Farming experience 22.232 22.435 -1.6 -0.12 0.905
Formal schooling 3.536 4.158 -14.8 -1.01 0.312
Labour endowment 0.902 0.894 1.4 0.24 0.814
Land 0.142 0.153 -9.8 -0.69 0.493
Livestock value 1747 0.415 8.3 0.62 0.535
Irrigation tool 0.667 0.610 12.3 0.93 0.356
Credit use 0.598 0.619 -4.4 -0.32 0.751

Summary of distribution of bias

Min=1.0, Max = 14.8

Mean=6.4
Psuedo R? = 0.014

LR ¥2=4.35, P (y?) 0.959
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Valid matching is achieved when there are no significant differences between the treated and
control group (Caliendo & Kopeinig 2008). The results in Table 5.4 indicate that after matching,
there were no statistically significant differences between Lima participants and non-participants.
Rosenbaum and Rubin (2008) suggest successful matching can be declared if the result in bias is
less than 20% for all covariates in the model. None of the standardised bias percentages between
members and non-members for the covariates in the model were over 20%, nor were any
significant. Results of matching quality suggest that the propensity score for the two groups of
farmers, Lima beneficiaries and non-Lima beneficiaries, was balanced and that bias was
substantially reduced after the matching process. This is evidence that the balancing requirement

was adequately satisfied.

5.2.1. Robustness of results to hidden bias

Even though PSM can remove most selection bias arising from observables when estimating ATT,
one of the mentioned disadvantages of PSM is that it does not account for unobserved positive
characteristics. Therefore, it is necessary to check the robustness of the estimates to selection on
unobservables. The Rosenbaum bounds (rbounds) sensitivity analysis test is used for continuous
outcomes to check the robustness of the estimates to unobservable covariates. The test estimates
how much the unobserved bias influences the estimated results. In other words, it estimates the
extent of bias that would reverse or undermine the findings of the PSM. The rbounds sensitivity
analysis was therefore run for all three outcome variables to ensure that the impact was not
overstated and was not sensitive to hidden bias. The result of the sensitivity analysis is presented
in Table 5.5.
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Table 5.5 Rosenbaum bounds sensitivity analysis

Total crop revenue Net crop revenue Inputs and services
expenditure

Gamma | Upper Lower Upper Lower Upper Lower
bound bound bound bound bound bound
significance | significance | significance | significance | significance | significance
level level level level level level

1 0.000 0.000 0.000 0.000 0.000 0.000

1.05 0.002 0.000 0.002 0.000 0.002 0.000

1.1 0.004 0.000 0.004 0.000 0.004 0.000

1.15 0.007 0.000 0.007 0.000 0.007 0.000

1.2 0.011 0.000 0.011 0.000 0.011 0.000

1.25 0.018 0.000 0.018 0.000 0.018 0.000

1.3 0.027 7.100 0.027 7.100 0.027 7.100

1.35 0.038 3.100 0.038 3.100 0.038 3.100

14 0.054 1.300 0.054 1.300 0.054 1.300

1.45 0.073 5.500 0.073 5.500 0.073 5.500

1.5 0.096 2.300 0.096 2.300 0.096 2.300

1.55 0.122 9.700 0.122 9.700 0.122 9.700

1.6 0.152 4.008 0.152 4.008 0.152 4.008

Note: The numbers in bold refer to the Rosenbaum bounds critical gamma cut-off value

The results presented suggest that the positive and significant impact is not sensitive to hidden bias

or unobservables. Under the assumption of positive hidden bias, the bounds for all three outcomes

reach a significance level of 50%, which means that bias would reverse the conclusion that Lima

outsourced extension services have a significant, positive impact on smallholder farmer crop farm

income in Msinga, at gamma = 1.5. Therefore, it can be concluded that the impact of Lima

outsourced extension services is not overstated and has a significant and positive impact on total

crop income. The results from the rbounds sensitivity test indicate that the positive and significant

impact on smallholder farmers’ crop farm income is not sensitive to hidden bias.
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5.2.2. Impact of heterogeneity among Lima beneficiaries

When estimating the ATT, PSM assumes that there is no variation in the impact across

beneficiaries of the intervention. However, impact differs within the group members themselves

due to their different socioeconomic characteristics. To determine if the effect varies depending

on household characteristics, an OLS regression was used to estimate the impact heterogeneity.
Studies (Abebaw & Haile 2013; Ali & Abdulai 2010) have used the same approach to investigate
the extent of the variation of impact amongst the beneficiaries of a programme. The results of the

impact of heterogeneity are presented in Table 5.6.

Table 5.6 Heterogeneous impacts among beneficiaries of Lima extension services

Total crop revenue Net crop revenue Inputs and services
Variables purchased

Coefficient SE Coefficient SE Coefficient | SE
Age (years) -443.61 631.09 -614.11 569.02 170.50* 104.08
Age square 4.07 5.58 5.54 5.04 -1.46 0.921
Gender 3729.68 2787.96 | 3305.506 2513.78 424.176 459.81
Farming  experience | 291.04** 142.92 265.8833** 128.87 25.16 23.57
(years)
Formal schooling | 501.35 340.79 356.0633 307.27 145.28*** | 56.21
(years)
Land (log) 6643.09*** | 1841.60 | 5924.906*** 1660.49 718.19** 303.73
Labour  endowment | 1925.53 4662.58 | 1843.23 4204.04 82.30 768.10
(log)
Livestock value (R) -0.277 0.474 -.0255 0.428 -0.023 0.078
Irrigation tool 1217.48 2947.10 | 1504.23 2658.08 -286.75 486.21
Credit access 2558.65 2863.75 | 2244.46 2582.12 314.19 472.32
Constant 24356.13 17893.96 | 25240.17 16134.21 | -884.04 2951.24
N 118 118 118
R? 0.20 0.20 0.15
F 2.65%** 2.63** 1.82%**

Note: *** ** * denote statistical significance at 1%, 5% and 10% respectively.
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In addressing the question ‘does impact vary from farmer to farmer?’ the results in Table 5.6
suggest that the impact is not the same for all Lima beneficiaries. Impact is particularly significant
for farmers with more years of farming experience and larger areas of land to cultivate. This means
that the impact of being a beneficiary is higher, on average, among more experienced farmers.
Farmers with more farming experience are more likely to have built a stronger and larger network

and better farming techniques, hence the greater impact.

The impact of being a beneficiary of Lima extension services is also larger for farmers who
cultivate larger areas of land. Even though farm size does not influence participation, farmers with
more land are likely to produce more and subsequently sell more; thus, it makes sense that the gain
from the programme is greater for these farmers. For the inputs and services purchased variable,
the impact is significant for older farmers who have more years of formal schooling and cultivate

larger areas of land.

5.2.3 Comparison of revenue between Lima beneficiaries; irrigation scheme and APP
farmers

A comparison of crop income between all Lima beneficiaries was done. The crop revenue for APP
participants and irrigation scheme farmers was compared. The results presented on Table 5.7 are

a summary of the total crop revenues.

Table 5.7 Comparison of revenues between sampled Lima beneficiaries (irrigation scheme
and APP farmers).

Group Frequency Mean Standard error T-test
APP farmers 77 11228.64 | 1995.23
Irrigation scheme farmers 44 6216.96 | 768.08 1.85**

Household survey, 2016

The results indicate the APP farmers have a significantly higher crop income than the irrigation
scheme farmers. APP farmers make an estimated R5000 more than irrigation scheme farmers. This
can be attributed to the revolving credit aspect of APP; the positive relationship between income
and credit has been shown by several studies (Feder et al. 1989; Awotide et al. 2015a; Reyes et al.
2012). Farmers with access to credit are more likely to produce more because they can secure more
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inputs. Improved credit access enables farmers to raise their living standards through engaging in

more lucrative farming activities.

5.2.4 Improvements and perceived benefits received by APP beneficiaries

This section focuses on household improvements and perceived benefits received by APP
participants. These benefits include farmers’ perceptions on improvement and various wellbeing
indicators. The incidence of APP participants’ improvements in socioeconomic indicators is

presented in Table 5.8.

Table 5.8 Perceived household improvements by APP beneficiaries (nc= 77)

Variable Participants that perceived an improvement (%)
Farm income 78
Access to inputs 83
Cheaper inputs 66
Hired farm labour 48
Access to credit 57
Transport to receive and distribute crops 29
Better diet and health 78
Market information 23
Availability of land for farming 36
Family food security 88

Household survey, 2016

The results in Table 5.8 indicate that the majority of APP beneficiaries attributed improvements in
socioeconomic indicators to the outsourced extension service. About 78% of the farmers had an
improved farm income, an estimated 83% perceived an improved access to inputs and about 88%
of households had improved family food security. Other additional benefits perceived by Lima
APP participants specific to farming activities are reported in Table 5.9.
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Table 5.9 Perceived farm improvements by APP beneficiaries (nc = 77)

Variable Percentage of farmers who perceived an
improvement (%)
Taste 50.4
Level of disease 77.6
Lifespan 54.6
Sales 57.2
Size 70.2
Storability 20.5
Type of seed 80.5
Level of production 88.5

Household survey, 2016

Nearly 90% of the farmers experienced an improvement in their level of production, 81%
perceived an improvement in their seed type, 78% reported an improvement in the level of disease
in their produce and 70% reported an improvement in the size of their produce, since joining
Lima’s APP.

Table 5.10 Farmer to farmer relations (nc = 77)

Farmer to farmer relations Percentage
Farmers who have created employment opportunities (permanent or hired) since | 61

joining APP

Farmers who would recommend Lima services to other farmers, friends or 88

family

Farmers who value the opportunity of networking with experts and other 86
participants

Household survey, 2016

An estimated 61% of the APP farmers created some form of employment for other people in the
2014/15 farming season (Table 5.10). About 88% of the farmers said that they would recommend
Lima to other farmers, friends or family, which can be regarded as a measure of satisfaction. An
estimated 86% of the sampled APP farmers valued the opportunity of networking with experts and
amongst each other. The results reporting the levels of participants’ satisfaction can be found in
Table 5.11.
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Table 5.11 Participant’s attitudes towards APP (nc = 77)

notatall | slightly | somewhat | mostly | completely
(%) (%) (%) (%) (%)
Information being what you expected | 5.2 9.1 3.9 44.2 37.7
to receive
Accuracy of information 3.9 3.9 9.1 48.1 35.1
Information being easy to understand | 2.6 - 2.6 28.6 66.2
Timeliness of the information 2.6 3.9 10.4 28.6 54.5
(received on time to be useful)
Helpfulness of the information in 3.9 1.3 9.1 41.6 44.2
decision making
Relevance of examples used 1.3 2.6 11.7 39.0 44.2
Lima Instructor’s knowledge level 2.6 3.9 9.1 37.7 46.8
Lima Instructor’s response to 3.9 6.5 6.5 24.7 58.4
questions
Meeting location in terms of ease of 5.2 6.5 10.4 27.3 50.6
listening and participation
Assistance with market linkages 41.6 104 20.8 15.6 11.7
Assistance with input linkages 6.5 11.7 10.7 31.2 40.3

Household survey, 2016

A high level of dissatisfaction was only apparent with respect to the assistance with market
linkages. Overall, Msinga smallholder farmers who are part of Lima APP are either mostly or
completely satisfied with APP, and the results suggest that farmers are indeed benefitting from

participation.

5.3 Positive externalities of private extension

This section focuses on the shared interactions between farmers and positive externalities that
might arise from those interactions. The section is divided into two subsections; the first presents
results of the farmers’ responses on the information they shared with each other; the second
presents the empirical results of the econometric analysis, estimating the impact of farmer-to-
farmer relations and thus giving evidence of positive externalities. The results presented on Table
5.12 are a summary of Lima beneficiaries’ interactions and information sharing with non-Lima

beneficiaries.
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Table 5.12 Lima beneficiaries’ information sharing (nn = 121)

Farmers who have used Frequency Percentage (%)
Lima services Yes No Yes No
To your knowledge are there | 79 42 65 35

any non-Lima members
benefitting from Lima
services?

Have you ever purposefully | 100 21 82.6 174
disseminated info from Lima
to assist other farmers?

Have farmers sought advice | 83 38 68.8 31.2
from you as a Lima
beneficiary?

In your opinion are there any | 59 62 48.9 51.1
farmers who have adopted
some practices as introduced

by Lima?

Farming practice adopted (nh = 68) Frequency Percentage
Improved farming techniques 41 65.1

Pest management\chemical application 20 31.7
Access to different markets 2 3.2

Household survey (2016)

An estimated 65% farmers who are Lima participants know other non-Lima farmers who have
benefitted from the services of Lima somehow, and 83% of Lima participants had disseminated
information they obtained from Lima to assist other farmers. However, only an estimated 69%
reported having been asked for assistance based on their Lima membership; about 49% reported
knowing other farmers who had adopted practices introduced by Lima services, such as farming
techniques (65%) and chemical application (32%). About 3% of farmers could access new markets
based on the information they had received from Lima beneficiaries. The results on Table 5.13 are
a summary of interactions of non-Lima beneficiaries with farmers that benefit from Lima services.
The results indicate that half of the farmers who were non-Lima beneficiaries reported having
received help/advice/ information from a farmer who was a Lima beneficiary. Furthermore, about
95% of those who had received information from Lima participants regarded it as useful to their

farming activities
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Table 5.13 Non-Lima beneficiaries’ information sharing (nn = 179)

Have you ever received help or information from a farmer who is |Frequency Percentage
a Lima participant? (nnh = 179)

Yes 89 49.72
No 90 50.28
Usefulness of help or information (nn = 89)

Not useful 4 4.8
Somewhat useful 13 14.3
Useful 49 55.6
Very useful 23 25.4
Ways in which help/information was useful (nh = 85)

Improved farming techniques 23 25.84
Input sharing 20 23.52
Pest management 19 22.35
Better outputs obtained 24 28.24
Do you actively seek out information you believe might be useful from Lima farmers?
Yes 52 321
No 110 67.9

Household survey (2016)

The various ways in which the information had proved useful included improved farming
techniques for about 26% of the farmers, increased access to inputs for about 24% of farmers,
improved ways of applying chemicals and better pest management for about 22%, and better

outputs for 28.24% of farmers.

5.3.1 The impact of interaction with Lima farmers (positive externality) on non-
beneficiaries’ farm income

In order to uncover whether there were any positive externalities arising from farmer interactions,
a subgroup was created from the non-Lima beneficiaries (the control group), in which those who
had received help from Lima beneficiaries were compared to those who reported not to have
received help from Lima beneficiaries. The differences in incomes of both sub-groups were
compared to estimated positive externalities. The result of the probit model estimating the factors
influencing interaction (YYo= no interaction, Y1 = interaction) between Lima beneficiaries and non-

beneficiaries are presented in Table 5.14.
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Table 5.14 Factors influencing interaction with Lima farmers

Assistance from Lima farmer (nc = Coefficient Standard Marginal effects
179) (positive externality) error

Age (years) -0.009 0.010 -0.004
Gender -0.199 0.244 -0.079
Formal schooling (years) -0.002 0.028 -0.0008
Farming experience (years) -0.009 0.009 -0.004
Land (ha) -0.299 0.842 -0.119
Access to Lima office -1.186** 0.533 -0.372
Distance to Lima office (km) 0.004 0.022 0.004
Lima awareness 0.659*** 0.222 0.659
Usefulness of extension 0.217** 0.107 0.217
Usefulness of info from other farmers 0.208* 0.110 0.208
Constant 0.573 0.831 0.573
Psuedo R? 0.13

LR %% (11) 29.24

P (%2 0.0021

% predicted correctly 68.05

Note: *** ** * denote statistical significance at 1%, 5% and 10% respectively.

The results in Table 5.14 indicate that access to the Lima office, farmers’ awareness about Lima,
and the level to which extension services and information from other farmers had been useful
influenced farmers in getting information and help from Lima beneficiaries. Farmers with more
access to the Lima office were found to be less likely to have received assistance from Lima
farmers. This result suggests that the non-Lima beneficiaries might be exposed to the information
and the services provided by Lima and perhaps attend some information sessions that Lima

extension officers provide.

Awareness of Lima extension services positively influenced respondents’ interactions with Lima
beneficiaries. Smallholder farmers who were aware of Lima’s extension services were found to be
more likely to seek or receive assistance from Lima beneficiaries. Even though the farmers were
not Lima beneficiaries for various reasons, due to their knowledge about Lima or its services they

still sought information and were open to receiving information from Lima beneficiaries.

Farmers who had received information, which they regarded as useful from extension officers, had
a 21% likelihood of having received help or information from a Lima participant. This implies that
the farmers were more likely to trust the information they received from Lima participants when

they knew that the information originated with an extension officer. Having received useful
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information from other farmers increased the chances of having received information or help from
a Lima beneficiary by 20%. This suggests that because the famers have received information they
regarded as useful from other farmers in their network, they were likely to trust and ask for

information from Lima beneficiaries.

5.3.2 Average Treatment Effect (ATT) of interaction with Lima beneficiaries

After the Probit model, a region of common support was computed in which propensity scores of
farmers who had similar characteristics in the control group were estimated. PSM computed a
counterfactual that is similar to the treated group in the sub-sample, the major difference being
whether the respondent had received any information/help from a Lima beneficiary or not. The
estimators (Kernel, radius and nearest neighbour) were used to estimate if there was any impact of

the information given by Lima participants to other farmers.

Table 5.15 ATT of interaction with Lima farmers

Matching estimator Total crop income Net crop income

Kernel matching (bwidth= 0.06) 2046 (790) ** 1781.88(675) ***

Radius matching (caliper = 0.05) 2891.81 (913.35) *** 2096.89(767.61) ***

Nearest 3 neighbour 2255.31(730.41) *** 2047.10(654.83) ***

Note: *** ** * denote statistical significance at 1%, 5% and 10% respectively.

The results of the ATT presented in Table 5.15 indicate that interactions with Lima beneficiaries
had a positive, significant impact on the crop income of the farmers who were not beneficiaries of
Lima extension services. The different estimators also yielded similar results which is evidence of
robustness. The results show that, on average, farmers who have received information or help from
Lima beneficiaries make an average of R2400 on total crop income more than farmers who have
not received any information or help. Similarly, farmers who have interactions with Lima
beneficiaries made approximately R2000 in their net crop revenue more than their counterparts.
More importantly, it can be concluded that there is a trace of positive externalities that arise from

Lima private extension services in the study area.
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The validity and reliability of the estimates were tested with the balancing test. Mostly, there were
no significant differences between the farmers who had interacted with Lima beneficiaries and
those who had not, after matching. Following that, the Rosenbaum bounds sensitivity analysis was
carried out; two outcomes, to test the extent to which hidden bias influenced the results. The
rbounds sensitivity test showed that the PSM result would change if bounds statistic gamma = 1.9
for total crop revenue and 0.4 for net crop revenue. This implies that it would take 90% and 40%
of hidden bias (for total crop revenue and net crop revenue respectively) to change the conclusion
that Lima private extension services have an indirect, positive impact on farmers who are not their

direct beneficiaries.

Finally, the impact of heterogeneity showed that farmers who benefit more from shared
interactions with Lima beneficiaries are farmers with more land and farmers who perceived the
assistance they received from Lima farmers as useful. As expected, access to more land allows a
farmer to be able to produce more and thus sell more, which results in higher farm incomes.
Furthermore, farmers who regarded the help they received from extension officers as useful gained
more from the information received from Lima farmers. A plausible explanation for this could be
that the non-Lima beneficiaries had received valuable assistance from extension officers in the
past, and thus knew that anyone who had been exposed to such information was likely to have

reliable and valuable information.

5.4 Financial costs and benefits of Lima APP extension services

In an attempt to estimate the financial costs and benefits of Lima extension services, the total
population of the households was counted. The total population of the households counted in the
study area is N = 13 313, with a net crop revenue of R2837.95 per household in the control income

(Yc); from this information, the ‘without project’ net cash income can be estimated as:

Y, = N(Y c) = 13313 (2837.95) = R37781628.35 (5)

Lima extension services did not have an impact on livestock revenue and therefore cash earned
from livestock revenue was excluded from this equation. From Table 5.2, the mean net crop

revenue for participating households is yr= 6005.45.
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This value is substituted into the ‘with project’ net cash farm income which is estimated as:

Y, = Nar(§T.M)+N(1-@)¥c = [(13 313* 0.071*6005.45* 1.28)] + [13313(1- 0.071) 2837.95]

= R 42300487.90 (6)

Where yT is the mean net crop revenue for Lima participant households in the treatment group, o

represents the fraction of APP participants in the study area and M is the local multiplier growth,
as estimated by Hendricks and Lyne (2003). In this study, the fraction of APP participants
identified in the household sample was 7.1% (a = 0.071). The estimated incremental benefit of
Lima extension services for the 2014/15 season was then estimated as Y1-Yo (R4518859.55). The
net incremental benefits of Lima extension services in Msinga can subsequently be estimated as
(Y1-Yo) — C, where C is the cost to the donor of the support that Lima provided in Msinga between
September 2014 and August 2015. Lima estimated the cost as R445 036.65. The net incremental
benefit of Lima’s extension services is therefore conservatively estimated as R4073822.90
(R451 8859.55 — 445036.65), with an estimated return on investments of about 107% made by the

donors to finance the services.

Considering that Lima only provided services for 7% of the population in Msinga, it is believable
that the financial benefits presented will be reaped for years to come, with the extension of the
service to more households. Furthermore, the additional benefits mentioned in Section 5.1 should
be taken into account; benefits such as improvements in food quality, better diets, improved food

security and employment creation.

5.5. Conclusion

This chapter covered the important results of the study pertaining to the impact of Lima’s
outsourced extension services in Msinga. Even though the household demographics did not differ
significantly, Lima participants were found to have higher farm incomes than their non-Lima
counterparts. The significantly higher crop income results estimated by the PSM highlight the
significant role played by private extension services in the performance and productivity of
smallholder farmers. It can therefore be inferred that participating in Lima extension services is

linked to higher crop revenues. Furthermore, the impact of Lima extension services was found to
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give rise to positive externalities. This means that non-Lima participants, through Lima
participants, indirectly benefit from Lima’s extension services. The results also indicate that the
majority of APP participants perceived many benefits and it can be concluded that APP
participants are very satisfied with the programme. This means that considerable support from
NGOs such as Lima and other private institutions is essential for improving smallholder farmers’

Crop revenues.
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CHAPTERG6
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

6.1 Summary of findings

The study’s general objective was to evaluate the impact of outsourced extension services on the
performance of smallholder farmers, using crop revenue as a proxy for performance, with two
impact evaluation parts. The second objective was to investigate if the outsourced extension
services had any ‘spill over’ effects to non-beneficiaries. Thus, the study sought to estimate
positive externalities arising from the connections shared by the sampled farmers in the area. The
second evaluation aspect distinguishes this study from others that have not considered the spill

over effects or indirect impacts of outsourced extension services.

A total sample of 300 farmers was generated through random sampling. The data analysis used a
combination of both descriptive and econometric techniques. The comparison of means, t-tests
and chi-squares were used for descriptive analysis, while the PSM, OLS and Rosenbaum bounds
were used for the econometric analysis. The qualitative data, collected from farmers during
interviews, were used in the contextual interpretation of the quantitative results from the
econometric models. The study found that the sampled farmers had similar demographic patterns.
Factors such as years of farming experience, labour endowment, livestock value, ownership of
irrigation equipment, use of credit and Lima awareness were all found to influence participation
in Lima extension services. Using Propensity Score Matching, the results suggest that being a Lima
beneficiary has a statistically significant and positive impact on the income of smallholder farmers.
Specifically, membership improves total crop and net revenue by R3000 and R2500 respectively.
Testing for impact heterogeneity, it was found that impact was greater for more educated farmers
with more land and years of farming experience. Results from the Rosenbaum bounds sensitivity
analysis test indicated that the average treatment effect of membership on crop revenues and costs
are robust for the impact of unobserved confounding factors, confirming that the impact was not

overstated during the estimation.
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Furthermore, the results indicated that there was indeed a presence of positive externalities of
private extension services arising from farmer-to-farmer interactions. Lima participants from the
sample who had shared an interaction with a non-Lima farmer, whether by means of information
sharing or giving help, had a higher crop revenue of R2046 and R1781 for total and net crop farm
income. The impact of the interaction was greater on farmers who had more hectares of land and
those who had received assistance from an extension officer in the past. This highlights the indirect
impact that non-Lima participants experience through the services of Lima, and shows that the
impact is greater than often considered. Even though the majority of the farmers in the sample
who were Lima farmers felt dissatisfied with market linkages and access to markets in general,
overall the sampled Lima participants reported satisfaction with the services rendered to them. An
analysis of the financial costs and benefits of the outsourced extension service in the study area
suggest an annual net incremental benefit of R4073822.90; this presents an 107% return on the

investment made by donors to finance the services.

6.2 Conclusion

From the study, it can be concluded that outsourced agricultural extension services play a crucial
role in increasing the revenue of smallholder farmers. Farmers who participate in Lima extension
services were found to have higher revenues than non-beneficiaries, and it can be concluded that
being a Lima member has a positive impact on other smallholder farmers in Msinga. Outsourced
extension services play a vital role in assisting smallholder farmers to improve their farm
performance in terms of increasing crop revenue. Increased crop revenues subsequently lead to
better access of farm inputs and better productivity. With increased crop revenue, farmers may be
in a better position to access inputs and thus improve their farm productivity and reduce their
poverty levels. Thus, the findings of the study suggest that there is a need for external support from

NGOs and other private organisations to sustain and improve smallholder farming.

Previous studies have looked only at one dimension of extension impact. From this study, it can
be established that extension services have wider benefits than initially stated, having a positive
indirect impact that is often not considered when impact is being evaluated. The shared interactions
between the farmers enable information sharing that assists in improving farming techniques and
activities generally and subsequently, overall farm performance for an area. Overall, the results

from the study highlight the importance of access to support services for improving the
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performance of smallholder farmers. This finding also emphasises the importance of farmer
networks and the usefulness of the interactions farmers have with one another, as they result in
sharing of vital information on farming techniques. The results of the analysis of the costs and
benefits of Lima’s extension services suggest donors should continue identifying and assisting
areas such as Msinga, where agricultural activities are practised and have the potential to reduce

poverty.

6.3 Recommendations

The literature suggests that smallholder crop farming success is dependent on several input factors
such as training, information and market support and some inherent socioeconomic factors such
as education, geographical access to markets, etc. There is a need for support programmes to
motivate and inform individual farmers; therefore, the involvement of outsourced extension
services should be encouraged and sustained, for such services empower smallholder farmers, both

directly and indirectly.

The services rendered by outsourced extension services should be demand driven; in other words,
respond to the targeted farmers’ needs. Furthermore, policies should fit the needs of farmers and
community. Since private extension has limited coverage in terms of implementation,
collaborations between government and private extension should be improved in an attempt to
strengthen the implementation of relevant policies and define the areas in which private extension
should work. Furthermore, because extension services play a vital role in the development of
farming activities, there is a need for checks and balances in terms of quality control and the

standardisation of extension service approaches.

Finally, this study has highlighted the importance and advantage of interactions and information
sharing amongst farmers for improving smallholder performance. Thus, the notion of associations
such as farmer co-operatives and other groupings that encourage shared interactions should be
promoted; such formations and associations should be farmer led and farmer driven. For greater
impact, policy makers should encourage group formation and participation among smallholder

farmers.
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With regards to areas of future research, several areas were mentioned in the literature review;
some of these areas were covered in this study but others remain to be exploited. Agricultural
extension services have many facets and the element of their indirect impact, and ways to measure
this, could be researched further. Further studies might also investigate key factors affecting farmer

interactions and their role in improving smallholder farming.
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APPENDICES

Appendix 1: Questionnaire used for data collection

UNIVERSITY OF e
KWAZULU-NATAL

INYUVESI
YAKWAZULU-NATALI

IMPACT ASSESSMENT OF OUTSOURCED AGRICULTURAL

EXTENSION ON FARMER PERFOMANCE IN MSINGA KWAZUL U-

NATAL

The information that will be collected from this questionnaire is strictly confidential and is to be

used only for research purposes for the project titled above.

Name of interviewer

Name of respondent

Location

Respondent is household head (yes/no)

Project member Non-project member
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A. HOUSEHOLD DEMOGRAPHIC INFORMATION

Question Response
Al Gender of household head (1= male, 2= female)
A2 Marital status of household head (1=single, 2= married, 3= widowed,4=divorced)
A3 Age of farmer (years)
A4 Years of formal schooling
A5 Household size (total number of people in household)
A.6 Number of people <15
A7 Number of people between 15 and 65
A8 Number of people >65
A9 Number of males
A.10 Number of females
A.ll Number of people attending school
A.l12 Number of people working on farm
A.13 Number of people working off farm

A.14 Information for person responsible for farming activities

Farmer | Age | Gender | Highest education obtained | Years of experience with farming
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B. FARM ENTERPRISE(S)

B.1 List the main crops/fruit you grow and provide the information for the 2014/15

cropping season

Name of
crop/fruit

Planted
(Y orN)

Reason for
planting *

Area (Ha)

Quantity
produced

Income from
sales (R)

Cabbage

Tomato

Spinach

Potatoes

Onions

Beans

Maize

Butternut

Green pepper

Sweet potato

Others(specify)

*1=only for household consumption, 2= mainly for household consumption, 3= equally for
household consumption and income, 4= mainly for cash income, 5= only for cash income

(a) If selling, who do you sell your produce to?*...........ccccccevveveivieinnenen.

*1= community, 2= customers calling to collect produce, 3= spazas, 4= chain stores, 5= other

(specify)
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B.2 Cost of input purchased or hired in the year 2014/15

Input

Used (Y or N)

Total cost (R)

Fertilizer

Pesticides

Planting (hired tractor)

Weeding (hired/family labour)

Manure

Others (specify)

Seeds:

Cabbage

Tomato

Spinach

Potatoes

Onions

Beans

Maize

Butternut

Green pepper

Sweet potato

Other (specify)

B.3 Livestock

Type of Number owned
livestock by household

Approximate
value per unit

(R)

2014/15 Total
income from

animal sales (R)

2014/15 Total income
from product sales

Goats

Cattle

Chickens

Pigs

Sheep

Others (specify)
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B.4 Farm equipment used in 2014/15

Asset Do you own it (Y or N) Source*

Plough

Planter

Cultivator

Tractor

Trailer

Irrigation tool

Other (specify)

*1= bought, 2= borrowed, 3= hired, 4= Lima, 5= Government

B.5 What kind of challenges do you face in your farming activities?

Challenges

Response*

Lack of information (market information, inputs, pricing)

Poor markets

Poor infrastructure

Lack of skills and training

Shortage in funding

Insufficient water

Insufficient land

Lack of access to credit

Lack of access to input

Large increase (unaffordable) in input prices

High cost of labour

* 1= strongly disagree, 2= disagree, 3= neutral, 4= agree, 5= strongly agree

B.6 What type of farming are you engaged in?

Dry land farming Irrigation farming Livestock farming

C. EXTENSION SERVICES

C.1 Is there an extension office in your area (Y/N)

91




C.2 Who among the following provides you with farming advice (basic support structures)?

Source

Main source of
information*®

Frequency of visits*®)

advice or training on crop or livestock production

help to access input like seed, fertilizer and
chemicals

help to market farm product

advice or help on loans or credit to purchase input or
equipment

Other (specify)

(a)*1 =government extension officer, 2=Lima, 3= other farmers/ friends, 4= others (specify)
(b) *1=never, 2=once a year, 3= once in six months, 4= once a month, 5= twice a month, 6=

once a week

C.3 (a) Has the information from extension services been useful in improving your farming

practices?*...........

*1=not useful, 2= somewhat useful, 3= useful, 4= very useful

(b) Why? (reason for answer above)

(c) Has your production improved due to assistance from source mentioned? (Y/N).........

C.4 (a) Has the information received from other farmers/friends been useful in improving your

farming practices?*...........

*1=not useful, 2= somewhat useful, 3= useful, 4= very useful

(b) Why? (reason for answer above)

(c) Has your production improved due to assistance from source mentioned? (Y/N)......

C.5 If you have used Lima’s extension services:

(a) To your knowledge, are there any non-Lima members in your farming community who
benefit from the services of Lima in any way? (Y/N) ...........
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(b) Have you ever purposefully disseminated information you have obtained from Lima to non-
Lima clients to help them improve their farming practices? (Y/N)......cccovvviiiiiiiiiinnnnn.

(c) Have there been other farmers who seek farming advice from you as a Lima beneficiary?

(d) In your opinion are there any non-members who have adopted some of the practices
introduced by Lima for use in their own farming activities? (Y/N) ...............o......

(e) If yes, what practices are those?

C.6 If you have not used Lima extension services:

a) Have you heard of Lima’s “Abalimi Phambili Programme”? (Y/N)...............
b) Have you ever considered using Lima’s services? (Y/N) .............covviiinnnn,
c) For either Y/N please explain reasons for not joining

d) Have you ever received information/advice/help from a farmer who is a Lima client?

e) Ifyes, did you find that information/advice/help useful?*..............
*1=not useful, 2= somewhat useful, 3= useful, 4= very useful
f) How did it help improve your farming activities?

g) Do you actively seek out information that you believe might be beneficial from Lima
clients to assist in improving your farming operations? (Y/N)..........ccocovviinnnnn.

C.7 Credit

a) Have you used credit for any other farming purpose in the past two years? (Y/N).......
b) If yes, where did you obtain the credit from? ...............

1= Lima, 2= government, 3= bank, 4= stokvel, 5= friend, 6= others (specify)

c) Have you been able to pay the credit back since obtaining it? (Y/N) ......
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d) If no, what are some of the challenges faced with repayment?

e) What was the purpose of the credit obtained?* ...............
*1= purchase of fertilizer, 2= purchase of farm equipment, 3= purchase of chemicals,
4= purchase of seeds, 5= purchase for grain consumption, 6= social obligation, 7=
other (specify)

D. LIMA RURAL DEVELOPMENT FOUNDATION BENEFICIARIES

D.1 How many times in the 2014/2015 season did you receive advice/training from Lima?”

*0 = Never, 1 = once in six months, 2 = once in a year, 3 = once in a month, 4 = twice in a
month, 5 = once in a week, 6 = twice in a week, 6 = everyday

D.2 Which of Lima’s services is most beneficial to you?

D.3 Overall, how satisfied are you with Lima’s Agricultural extension programme “Abalimi
Phambili Programme™?"...........

*1 =not at all, 2 = slightly, 3 = somewhat, 4 = mostly, 5 = completely

D.4 How satisfied are you with the following aspects of Lima’s extension services?

notat |slightly | Somewhat | mostly | completely
all

Information being what you
expected to receive

Accuracy of information

Information being easy to
understand

Timeliness of the information
(received on time to be useful)

Helpfulness of the information in
decision making

Relevance of examples used

Lima Instructor’s knowledge level

Lima Instructor’s response to
guestions
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Meeting location in terms of ease of
listening & participation

Assistance with market linkages

Assistance with input linkages

D.5 Based on information provided by Lima, what is the likelihood that you would recommend
Lima extension services to your family and friends or other farmers?”.........

*1 = not likely, 2 = likely, 3 = neutral, 4 = more likely, 5 = very likely

D.6 How valuable to you is the opportunity to network with experts and other participants with
similar interests?”...........
*1 =not at all, 2 = slightly, 3 = somewhat, 4 = quite, 5 = extremely

D.7 Overall, how valuable to you is the information and programs provided by Lima?".........
1 =not at all, 2 = slightly, 3 = somewhat, 4 = quite, 5 = extremely

D.8 Who did you sell your products to before joining the Lima project?*...............
*1 = community, 2 = hawkers who call & collect their products, 3 = spazas, 4 = pension points,
5 = chain stores (supermarkets, Boxer, Shoprite etc.)

D.9 Who did you sell your products to after joining the Lima project?*...............
*1 = community, 2 = hawkers who call & collect their products, 3 = spazas, 4 = pension
points, 5 = chain stores (supermarkets, Boxer, Shoprite etc.)

D.10 Since joining Lima, have you hired, whether permanent or hired labour to assist with
farming activities? (Y/N) ..................
D.11 What do you wish Lima could change or improve?

D.12 Indicate availability of inputs and information on farming now and if there are any changes
since Lima’s APP was introduced in your community:

Available in the Change in availability

community? (Y/N) since Lima was
introduced in the
community?”

Availability of information on:

Improved crop production practices

Improved livestock production practices

Market information (prices, markets, etc)
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on crops/livestock

Credit information.

Physical availability of agricultural
production inputs:

Improved seeds/planting material

Improved livestock breeds

Fertilizers

Pesticides/ herbicides

Farm equipment and tools

*1 = reduced a lot, 2 = reduced a little, 3 = no change, 4 = improved a little, 5 = improved a lot

D.13 How has your product quality changed since joining the Lima APP project?

Response*

Taste

Level of disease

Lifespan

Sales

Size

Storability

Type of seed

Level of production

*1 = reduced a lot, 2 = reduced a little, 3 = no change, 4 = improved a little, 5 = improved a lot

D.14 How has your household experienced the following changes since becoming a part of Lima

APP in 2014/15?

Impact

How has it
changed?*

Farm income

Access to inputs

Cheaper inputs

Hired farm labour

Access to credit

Transport to receive & distribute crops

Better diet and health

Market information and knowledge on market channels (information on
where to sell & who to sell to)

Level of production

Availability of land for farming

Family food security

*1 =reduced a lot, 2 = reduced a little, 3 = no change, 4 = improved a little, 5 = improved a lot
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Appendix 2: Household sampling design

Wards Population Range Probability | Random
(estimated number
number)

Ward 3 2030 1-2030 0.152

Ward 4 2235 2131 - 4265 0.169 3671

Ward 5 3247 3248 - 7512 0.244

Ward 6 2150 7513 - 9662 0.161 8501

Ward 8 1533 9663- 11195 0.115

Ward 14 2118 11196 -13313 0.159
13313

Appendix 3: Probit analysis of factors affecting interaction with Lima farmer (np = 179)

Assistance from Lima  Coefficient Standard error Marginal effects
farmer (n. = 179)
(positive externality)

| Age | -0.009 | 0.010 | -0.004 |
Gender -0.199 0.244 -0.079

| Formal schooling | -0.002 | 0.028 | -0.0008 |
Farming experience -0.009 0.009 -0.004

| Land | -0.299 | 0.842 | -0.119 |
Access to Lima office -1.186** 0.533 -0.372

| Distance to Lima office | 0.004 | 0.022 | 0.004 |
Lima awareness 0.659*** 0.222 0.659

| Usefulness of extension | 0.217** | 0.107 | 0.217 |
Usefulness of info from 0.208* 0.110 0.208
other farmers

| Constant | 0573 | 0.831 | 0573 |
Psuedo R? 0.13
LR 2 (11) 29.24
P (%) 0.0021
% predicted correctly 68.05

Notes: ***, ** and * mean significant at 1%, 5% and 10% levels respectively.
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Appendix 4: Test of matching quality between non-Lima beneficiaries

Mean t-test
Variable Treated Control %bias t p>t
Age 52.253 54.644 -17.6 -1.28 0.201
Gender 0.21839 0.10345 26.4 2.08 0.039
Formal schooling 2.6897 3.1954 -12.3 -0.80 0.424
Farming 19.759 21.103 -9.7 -0.65 0.518
experience
Land 0.12328 0.11176 9.3 0.72 0.475
Type of help 1.9425 2.2759 -20.4 -1.30 0.195
received from
other farmers
Access to Lima 0.94253 0.94253 0.0 0.00 1.000
office
Distance to Lima 9.023 8.7816 5.0 0.34 0.737
office
Lima awareness 0.72414 0.71264 2.4 0.17 0.867
Usefulness of 2.908 3.023 -11.3 -0.75 0.456
extension
Usefulness of info 3.0575 3.1724 -11.3 -0.76 0.451
from other farmers
Summary of distribution of bias
Min = 0.0, Max = 26.4
Mean = 11.4 Std. Dev =1.19
Psuedo R? =0.093
LR %2=9.17,P (¥?) 0.6

Appendix 5: Sensitivity to bias test

Total crop revenue Net crop revenue
Gamma Upper bound | Lower bound | Upper bound | Lower bound
significance level | significance level | significance level | significance level
1 0.000048 0.000048 0.003209 0.003209
[11 | 0.000215 | 8.8e-06 [ 0.009576 | 0.00092
1.2 0.000738 1.6e-06 0.022886 0.000254
[ 1.3 | 0.002049 | 2.8e-07 | 0.046147 | 0.000068
1.4 0.004816 5.0e-08 0.081502 0.000018
[ 15 | 0.009912 | 8.7e-09 | 0.129597 | 4.6e-06
1.6 0.018317 1.5e-09 0.18943 1.2¢-06
[ 1.7 | 0.030987 | 2.6e-10 | 0.258623 | 2.9e-07
1.8 0.048709 4.4e-11 0.33395 7.2e-08
[ 1.9 | 0.071998 | 7.4e-12 | 0.411919 | 1.8e-08
2 0.101031 1.3e-12 0.489256 4.3e-09

| 2.1 | 0.135631 | 2.1e-13 | 0.563234 | 1.0e-09




2.2 0.175306 3.6e-14 0.631832 2.5e-10

[ 2.3 | 0.219309 | 6.0e-15 | 0.693755 | 6.1e-11 |
2.4 0.266715 1.0e-15 0.74836 1.5e-11

[ 25 | 0.316507 | 1.1e-16 | 0.795539 | 3.5e-12 |
2.6 0.367649 0 0.835575 8.2¢-13

[ 2.7 | 0.419149 I | 0.869013 | 1.9¢-13 |
2.8 0.470108 0 0.896551 4.6e-14

| 2.9 | 0.519749 I | 0.918944 | 1.1e-14 |
3 0.56743 0 0.936951 2.6e-15

Note: Bold is a reference to the Rosenbaum bounds critical gamma cut-off value

Appendix 6: Impact heterogeneity among farmers who have received information from

Lima farmers

Variable Total crop revenue Net crop revenue Inputs and  services
purchased
Coefficient | Standard | Coefficient Standard | Coefficient Standard
Error Error Error
Age 20.71972 60.32059 | -24.72823 57.09536 | 45.44795*** | 15.64181
Gender 867.5991 1470.512 | 404.6046 1391.886 | 462.9946 381.3204
Formal 145.6501 153.9556 | 52.80431 145.7238 | 92.8458*** 39.92242
schooling
Farming 68.82304 60.22829 | 53.8763 57.00799 | 14.94673 15.61788
experience
Land 21091.7*** | 5910.969 | 17889.27*** | 5594,92 3202.433** 1532.781
Access to Lima | 772.0342 2215.095 | 268.7846 2096.658 | 503.2496 574.3992
office
Distance to 29.17211 128.9346 | -40.19168 122.0407 | 69.36378** 33.4342
Lima office
Lima awareness | -1552.678 1429.826 | -1910.362 1353.376 | 357.6838 370.7701
Usefulness of 1303.733* 669.2559 | 1218.302* 633.472 85.43095 173.5456
extension
Usefulness of 125.912 678.505 57.871 642.2266 | 68.04097 175.944
info from other
farmers
Constant -1801.408 4351.412 | 73.47364 4118.75 -1874.882 1128.37

Notes: ***, ** and * mean significant at 1%, 5% and 10% levels respectively
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