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ABSTRACT 

 

The ever-growing population of the world compels most farmers to resort to farming practices 

that are unsustainable. This is particularly true in Mpumalanga Province, where there is a lack 

of support towards promoting sustainable agriculture. This study evaluates the role of public 

agricultural extension in promoting sustainable agriculture in the Mpumalanga Province of 

South Africa. The role of public agricultural extension is evaluated against the framework of 

the five pillars of sustainable agriculture. The study evaluates the context of dominant 

agricultural extension approaches used in Mpumalanga Province. Data were collected 

through questionnaires with 68 respondents, comprising of various extension practitioners in 

all 17 districts in Mpumalanga Province. The study provides an analytical emphasis that 

assessment of farmers’ livelihood will assist extension practitioners to programme their 

interventions based on farmers’ needs. The study further evaluates extension practitioners’ 

knowledge towards the concept of sustainable agriculture. The support provided to extension 

practitioners in promoting sustainable agriculture was also appraised. The results of the study 

present empirical consolidated responses on extension practitioners’ knowledge of the five 

pillars of sustainable agriculture. Finally, extension practitioners provided their suggestions 

on what measures could be taken to promote sustainable agriculture in Mpumalanga Province. 

Drawing from the results of this study, it is evident that there is a need for frameworks and 

support for extension practitioners towards promoting sustainable agricultural practices.  

 

Keywords: Extension practitioners, Five pillars, Mpumalanga Province, Natural environment, 

Sustainable agriculture 

 

1. INTRODUCTION 

 

Although there is gradual changes in this figure, about 60% of the land in Mpumalanga is used 

for agricultural purposes. Mpumalanga is one of the nine provinces in South Africa. The name 

Mpumalanga means east or literally the place where the sun rises. Mpumalanga lies in the 

eastern part of South Africa and shares borders with two other African countries, namely 

Mozambique and the Kingdom of eSwatini (Swaziland). The province also share borders with 

other South African provinces which includes Limpopo to the north, Gauteng to the west, the 

Free State to the south west, and Kwa-Zulu Natal to the south. The province is divided into 

four district municipalities, namely Ehlanzeni, Bohlabela, Nkangala, and Gert Sibande. The 

province is further sub-divided into 17 local municipalities which are Albert Luthuli, 

                                                 
1 R.H. Khwidzhili. PhD Student at the University of KwaZulu-Natal and Lecturer: Agricultural Extension and 

Rural Resource Management, University of Mpumalanga, P/Bag x 11283, Nelspruit, 1200. Tel. 013 002 0144; 

E mail: humphrey.khwidzhili@ump.ac.za. Orcid 000-00021964-1102 
2Prof. S.Worth. Programme coordinator: Agricultural Extension and Rural Resource Management, School of 

Agriculture, Earth and Environmental Sciences. University of Kwa-Zulu Natal, P/Bag x01, Scottsville, 3209. 

Tel. 033 260 5811; E mail worth@ukzn.ac.za, Orcid 0000-0002-3291-5542 
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Depaliseng, Goven Mbeki, Lekwa, Mkhondo, Msukalikwa, Pixley ka Seme, Delmas, Dr. JS 

Moroka, Emalahleni, Highlands, Steve Tshwete, Thembisile Hani, Bushbuckridge, Nkomazi, 

Thaba Chweu, and Mbombela which also includes Umjindi. 

 

In each of the 17 local municipalities, four extension practitioners were interviewed. Thus, 68 

extension practitioners formed part of the sample. A number of farmers were also interviewed 

throughout Mpumalanga in order to triangulate the validity of data collected from extension 

practitioners. The study provides a perspective of some common extension approaches that are 

used in Mpumalanga Province. This study outlines the imperative for considering farmers’ 

livelihood prior to providing extension services. The argument for considering livelihood is 

based on the fact that farmers differ in terms of their well-being which is related to income, 

education, experience, and other determining baselines.  

 

Some respondents were quoted, meaning that their exact wording was extracted either from 

audio recordings or questionnaires. The study assessed the respondents’ knowledge with 

regards to the concept of sustainable agriculture. It became somewhat clear that their 

knowledge was especially based on three pillars of sustainable agriculture, namely social, 

environmental and economic viability (Khwidzhili & Worth, 2019; Tey et al, 2012) instead of 

the total five pillared framework (Khwidzhili & Worth, 2016). The study provides a perspective 

of the respondents towards promoting sustainable agriculture in Mpumalanga Province. It 

further assesses the support given to extension practitioners towards promoting sustainable 

agricultural practices. The empirical perspectives of farmers towards sustainable agricultural 

practices were also highlighted. Finally, some initiatives for promoting sustainable agriculture 

in Mpumalanga were also outlined. The study concludes by providing philosophical 

conclusions and recommendations based on the results of this study. 

 

2. OBJECTIVES AND PURPOSE OF THE STUDY 
 

The main objective of the study is to evaluate the promotion of sustainable agriculture by 

Mpumalanga public agricultural extension practitioners. The study evaluates whether current 

agricultural extension services are aligned to the five pillars of sustainable agriculture. The 

study further evaluates whether extension practitioners have support towards promoting 

sustainable agricultural practices in Mpumalanga Province. It also highlights the reaction of 

farmers towards sustainable agriculture. The study finally draws from public agricultural 

extension practitioners on what could be initiated to promote sustainable agriculture in 

Mpumalanga Province. The purpose of the study was to create awareness about the five pillared 

framework within the Mpumalanga Department of Agriculture, Rural Development and Land 

Administration. 

 

3. METHOD 

 

Data was collected through semi-structured questionnaires with 68 public agricultural 

extension practitioners in Mpumalanga Province. Mpumalanga consists of 17 municipalities. 

In each municipality, four extension practitioners were purposively selected to take part in this 

study. The researcher arranged with extension managers of all 17 municipalities for the purpose 

of collecting data. According to Silverman (2010), purposive sampling allows for selecting rich 

information from respondents with specific characteristics relevant to the objectives of the 

research. Purposive sampling enables the researcher to select a case as it demonstrates some 

characteristic or process such as that which the research is interested in (Cohen, Manion & 
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Morrison, 2007). The selection considered gender, age, experience, and qualification of the 

respondents. The study adopted a basic qualitative approach. The research drew its methods 

from the interpretivist paradigm (Nieuwenhuis, 2007). The interpretivist paradigm focuses on 

relevant experiences and interpretation.  

 

Table 1 presents consolidated responses of all sixty eight respondents. The subdivision on the 

five pillars of sustainable agriculture in Table 1 was categorized by the researcher and not by 

individual respondents. The researcher classified the sustainability indicators in Table 1 

according to five pillared framework.  

 

 
Figure 1: Five pillars of sustainable agriculture (Khwidzhili & Worth, 2017a) 

 

The study furthermore used convenience sampling which allowed for the selection of 

respondents from a relatively homogenous population that were available and willing to 

participate at the time of data collection (Saunders, Lewis & Thornhill, 2007). Triangulation 

technique was used to determine points of similarities and variations in qualitative data 

collected from participants through questionnaires, interviews and related literature reviews to 

improve the credibility of findings and interpretations. 

 

Data was collected between July 2017 and July 2018. The respondents were informed of the 

purpose of the study and requested to voluntarily sign consent of participation. This means that 

respondents were not forced to take part in this study, it was optional. The respondents were 

given a questionnaire with enough space for them to explore their understanding. After 

completing the questionnaire, the respondents were interviewed on supplementary questions to 

gain insight and clarity on their responses. Notes were taken during each interview and all 

discussions were recorded for further review triangulation. Participants were given more time 

to respond to interviews in order to validate more details. The researcher also took advantage 

https://urldefense.proofpoint.com/v2/url?u=http-3A__dx.doi.org_10.17159_2413-2D3221_2019_v47n1a485&d=DwMFAg&c=vTCSeBKl9YZZHWJzz-zQUQ&r=2O1irMqrdumXAIE9PdSLREhTXj5iyPGEywcz8I6zQwI&m=niwmmhX1mCI8GpeJjK8D7j-v09hQgXHBu3LsS3Opojw&s=98o8gy8B6ly02TS5WoJvLScIQPXENi4ceK3R3c9Iu9c&e=
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of his appointment to sit on the adjudication panel for the best extension practitioners in 

Mpumalanga Province. Similar questions relating to sustainable agriculture were asked during 

adjudication. Interactions were recorded, and notes were also taken during a panel of 

adjudication. The researcher was also able to access all PowerPoint presentations from 

extension practitioners. Furthermore, the researcher was able to access the final consolidated 

report from all the fellow adjudicators. Finally, various relevant documents and existing 

literature were used to relate the outcome of the study (Downe-Wamboldt, 1992; Hsieh & 

Shannon, 2005).  

 

4. RESULTS 

 

This section presents the results from 68 respondents who were interviewed. Other sources of 

data included documents, journal articles and other related information on sustainable 

agriculture in order to triangulate and give insight of the data.  

 

4.1 Agricultural extension approaches  

 

Table 1: List of agricultural extension approaches 

Extension approaches Evolution 

 Transfer of technology (TOT)  1960s 

 Training and Visit (T&V) 1970s and partly in 1980s 

 Farming System Research (FSR) 1970s to 1980s 

 Farming System Research and Extension (FSR/E) 1980s 

 Livelihood Approach (L) 1990s 

 Sustainable Livelihood Approach (SL) 1990s 

 Farmer First Approach (FF) 1990s 

 Beyond Farmer First Approach (BFF) 1990s 

 Participatory Approach (PA) 1990s 

 Cost Sharing Approach (CS) - 

 Project Approach (P) - 

 Farmer to Farmer Approach (FtF) - 

 Commodity Group Approach (CG) - 

 

This paper identifies some common extension approaches that are used in Mpumalanga 

Province. Extension practitioners use these approaches to convey information to farmers. 

Approaches are platforms or ways in which extension practitioners convey information 

amongst farmers that they serve. The farm visit or face to face interaction and farming system 

approach are the most commonly used extension approaches in Mpumalanga Province. In the 

farming system research approach, extension recognises the farmers’ work within certain 

systems. This means that apart from agricultural activities, farmers have some internal and 

external forces that influence their decision making (Ministry of Agriculture, Mechanisation 

and Irrigation Development, 2010). Some respondents indicated that they prefer the farmer to 

farmer approach, where extension practitioners bring farmers together. Farmer to farmer 

approach involves farmers assisting one another through the help of extension practitioners. 

Farmers are likely to learn from each other’s experiences.  
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This paper also revealed that the majority of extension practitioners use the participatory 

approach which recognises that farmers are part of the decision making. In order to facilitate a 

successful participatory approach, the following platforms should the organised: workshops, 

meetings, awareness, campaigns, and training. Other information includes information and 

farmer days. Another successful approach involves grouping farmers according to their 

commodities. Commodity group approaches involve farmers who produce similar products. A 

good example is that of maize farmers. They relate to each other as they experience similar 

challenges and success about maize production. Some extension practitioners prefer to organise 

farmers according to farming categories. Farmers are categorised according to their scope of 

production, such as subsistence, small scale or commercial farmers. The need drive in approach 

is determined by farmers who require specific support from extension practitioners. Another 

approach that extension uses is the farmers’ forum association where all stakeholders meet 

quarterly to evaluate the challenges and achievements of their projects. The study also reveals 

that extension practitioners make use of agricultural development committees at a ward level 

in order to share relevant information with farmers.  

 

The majority of practitioners still have a preference on bottom-up extension approaches, where 

farmers identify the problems and seek advice from extension services. The top-down approach 

is fading away as most practitioners avoid using this approach. The top-down approach is a 

traditional transfer of technology which dictates that farmers are only recipients of technology 

from extension practitioners. Some extension practitioners are engaged with home or 

community project approaches. In this way, they consult with the traditional authorities and 

organise meetings with this category of farmers. As a result of the growing digital platforms, 

some extension practitioners prefer to utilise cellular phone conversations such as sending 

messages and making cellular phone or telephone calls amongst their farmers. Few extension 

practitioners create group charts amongst farmers in order to exchange information and 

challenges affecting their farming enterprise.    

 

4.2 Assessing farmers’ livelihood  
 

This paper evaluates whether extension practitioners consider farmers’ livelihood when 

providing extension services in Mpumalanga Province. All respondents indicated that they 

consider farmers’ livelihood. The concept of livelihood comprises of the capabilities, assets 

and activities required for a means of living. A livelihood is sustainable when it can cope with 

and recover from stresses and shock, maintain or enhance its capabilities and assets, while not 

undermining the natural resource base (Chambers, 1994; Department for International 

Development (DFID), 2000; Glew et al, 1995; Heller, 2003; Misturelli & Heffernan, 2008). 

The respondents indicated that farmers are heterogeneous, meaning that they differ in terms of 

their well-being in relation to income, education, experiences, and other baselines. Extension 

practitioners highlighted that livelihood assessments assist them to identify farmers’ needs and 

also plan extension services to be rendered. Respondents declared that livelihood assessments 

assist to conduct themselves to the level of the farmer. They also indicated that farmers are 

located in different areas and this tends to direct the way farmers think and do things. However, 

human behaviour is one of the key factors which affects the adoption of sustainable agricultural 

practices which involves the level of income, education and age (Cary, Webb & Barr, 2001).  

 

The following statements were given by some respondents: 

"Categorising farmers according to their livelihood assist with planning of extension 

programs. Livelihood goes hand in hand with the bottom-up extension approach which 
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promotes that farmers should identify their challenges and look for advice from 

extension services. Farmers feel happy when they are involved in every step of their 

projects." 

 

"That is the first thing I consider before assisting farmers, I do situation analysis. I ask 

for farmer's background and current situation regarding their families. I also prefer to 

do the actual farm visit to understand what support will be best suited for individual 

farmer."  

 

Some respondents indicated that the limited resources that the department has should be 

channelled to the most vulnerable farmers in order to improve their livelihood. However, they 

also argue that assessing livelihood will assist the department to draft proper budgets as per 

farmers’ needs in order to improve their livelihood. They emphasised some of the details to be 

collected as part of livelihood assessments which includes farmers’ backgrounds, their age, and 

the language they speak. Other extension practitioners pointed out that livelihood assessment 

assists when farmers are drafting business plans. They will present their plan for approval by 

the department and budget will be allocated based on available resources. They also indicated 

that the rate of adoption in extension services or innovations differs depending on farmers’ 

livelihood. 

 

Extension practitioners indicated that consideration of livelihood helps them to evaluate 

whether they are achieving their goals and objectives. Livelihood assessment assists the 

department to allocate resources according to farmers’ needs. Practitioners will therefore 

develop a database for allocation of inputs such as seeds, fertilizers and mechanisation. A 

database on livelihood assessment is a detailed questionnaire which contains farmers’ 

information. The practitioners highlighted that farmers are content when their livelihood is 

considered as resources will be allocated according to their farming categories. The challenge 

is that some farmers tend to provide incorrect information about their livelihood especially 

relating to financial statements. When farmers’ livelihood is improved their farms tend to be 

sustainable due to positive contributions. 

 

"It is advisable to include farmers when making decisions. Livelihood assessments 

assist us as extension practitioners to render an extension service that is relevant in 

accordance with specific commodity. I organise meetings, farmers’ days and also invite 

farmers who already succeeded in farming." 

 

4.3 Knowledge of sustainable agriculture  

 

This section reflects on public extension practitioners in Mpumalanga Province towards their 

knowledge of sustainable agriculture. This section focuses on the definition of sustainable 

agriculture and on how extension practitioners acquired such knowledge. The respondents 

indicated that sustainable agriculture involves focusing on farming practices where farmers are 

taking care of the natural environment (Altieri, 1995; Hobbs et al, 2007; Martin & Sauerborn, 

2013). In this way, the land is protected from degradation and avoids pollution of the 

atmosphere. This is further supported by Mutoko (2014) who argued that water, soil, 

atmosphere, animals and plantation are the most affected natural resources. The respondents 

emphasised that they always advise farmers to use animal manure as opposed to inorganic 

fertilizers. The integration of crops and livestock is reported to be an important factor towards 

improving soil fertility. This is particularly real when planting crop which improves soil 
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fertility like leguminous (Iiyama, Maitima & Kariuki, 2007). Variety of crops in one area can 

also improve soil control from different pests and diseases (Gautam & Andersen, 2016). There 

is a strong sentiment amongst most extension practitioners that crop rotation is closely linked 

to sustainable agricultural. The following statements also reflect on extension practitioners’ 

views on sustainable agriculture:  

"Sustainable agriculture involves farming in sustainable way considering ecosystem 

and the environment. Such farming practices should provide and protect human health, 

environment and animal welfare."  

 

"To me sustainable agriculture is all about meeting societal food needs and also use 

methods that reserve the ability of future generation to meet their needs e.g. 

maintaining soil health, minimum water use, lower pollution levels, economic 

profitability and social equity." 

 

"Sustainable agriculture encourages farm productivities that will produce good return 

for an extended period using similar resources and without depleting the natural 

environment. It should protect human health and also improves soil microbial 

activities." 

 

The respondents pointed out that sustainable agriculture recognises the practice of Integrated 

Pest Management (IPM). IPM promotes the use of different methods for controlling pests 

(Blackshaw et al, 2001; Caamal-Maldonado et al, 2001; Inderjit, Kaur & Foy, 2001). If farmers 

alternate different methods, it will avoid the frequency of solely depending on chemical 

pesticides and herbicides (Letourneau, 1998; Letourneau & Bothwell, 2008; Nicholls, Parrela 

& Altieri, 2001; Shennan, 2008). They further indicated that chemicals may harm beneficial 

species and pollute the natural environment. Other respondents maintain that minimum tillage 

is part of sustainable agriculture. The practice of minimum tillage has the least effect on soil 

compaction and erosion. A higher proportion of soil water retention can be achieved if farmers 

practice minimum tillage (Abid & Lal, 2008; Karlen et al, 1998). The respondents also 

indicated that rotational grazing is part of sustainable agriculture. Rotational grazing prevents 

animals from overgrazing. Overgrazing may lead to shortage of vegetation or pastures for 

animals in the future. Overgrazing may also lead to soil erosion (Khwidzhili & Worth, 2016). 

 

This paper also highlight how the respondents acquired their knowledge for sustainable 

agriculture. Most of them indicated that they attended workshops on sustainable agriculture 

organised by the land care section within the Mpumalanga Department of Agriculture, Land 

and Environmental Affairs. Some knowledge was acquired through reading journal articles and 

documents on sustainable agriculture. A few respondents indicated they have a master’s degree 

in sustainable agriculture acquired from universities. The majority of the respondents possess 

four year degrees in agriculture while some have relevant diplomas from agricultural colleges 

and universities of technology. Some respondents attended workshops on climate change and 

climate smart agriculture organised by the department. This paper also reveals that some of the 

respondents attended conferences, seminars, symposia and other training on sustainable 

agriculture. The Agricultural Development Committee (ADC) is also a platform where 

different stakeholders share their experiences on sustainable agriculture. The stakeholders are 

composed of various members depending on the location of the ADC. In most cases, the 

stakeholders include various government departments, municipalities, research institutes, 

communities, and representatives of traditional leaders. Sustainable agriculture should emerge 

as a result of individual or collective intelligence to maintain the long term productivity of the 
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natural resources on which they depend (Pretty 1995; Rölling 1994; Sriskandarajah, Bawden 

& Packham, 1991). The knowledge of respondents on the concept of sustainable agriculture is 

summarised in Table 2. 

 

Table 2: Understanding pillars of sustainable agriculture  

 Understanding pillars of sustainable agriculture by respondents 

(Indicators of sustainable agricultural practices) 

Pillar 1 

Maintaining 

and increasing 

biological 

productivity  

 

 Implementation of conservation or organic farming. 

 Farmers should avoid soil degradation and disturbance to the 

ecosystem. 

 Natural vegetation should be protected to avoid soil erosion. 

 Crop rotation and rotational grazing should be encouraged. 

 Some portion of the farm should be rested (fallowing). 

 Encourage minimum or zero tillage. 

 Uncontaminated water should be used for irrigation. 

 Farmers should limit or avoid the use of chemicals such as 

pesticides, fungicides, inorganic fertilizers and herbicides. 

 Promote the use of animal of kraal manure. 

 Mulching and making compost heap. 

 Chemicals pollute ground water. 

 Farmers should be encouraged to plant green manure to improve 

soil fertility. 

 Avoid movement of heavy machines (soil compaction). 

 Promote microbial activity (encourage earthworms, micro-fauna 

and flora). 

 Planting should be against contour lines to prevent soil erosion. 

Pillar 2 

Decreasing the 

level of the 

risk to ensure 

larger security 

 

 Planting date for farmers no longer predictable as a result of 

climate change. 

 Theft in farms. 

 Natural disasters and man-maid farmers. 

 Financial risk associated with high cost of chemicals and other 

farm inputs. 

 Market risk associated with competition amongst farmers in 

relation to quality farm produce. 

 Planting crops that are adaptable to local conditions. 

 Choosing resistance or adaptable cultivars. 

 Planting of certified seeds. 

 Continuous training of both extension and farmers. 

 Linking farmers with formal markets, logistical support, agro-

processing and other market hubs. 

 Post-harvest risk (storage and handling). 

 Conservation farming. 

 Planting in controlled environment (considers both plastic and 

shade tunnels). 

 Farmers should have insurances for their farm and produce. 

 Farmers should guard against disease outbreaks for animals. 

https://urldefense.proofpoint.com/v2/url?u=http-3A__dx.doi.org_10.17159_2413-2D3221_2019_v47n1a485&d=DwMFAg&c=vTCSeBKl9YZZHWJzz-zQUQ&r=2O1irMqrdumXAIE9PdSLREhTXj5iyPGEywcz8I6zQwI&m=niwmmhX1mCI8GpeJjK8D7j-v09hQgXHBu3LsS3Opojw&s=98o8gy8B6ly02TS5WoJvLScIQPXENi4ceK3R3c9Iu9c&e=


S. Afr. J. Agric. Ext.               Khwidzhili & Worth 

Vol. 48 No. 1, 2020: 1 - 16                     

http://dx.doi.org/10.17159/2413-3221/2020/v48n1a522                    (License: CC BY 4.0) 

 

9 

 

 Labour unrest (strikes) and pickets.  

 Farmers should have proper fences in their farms. 

Pillar 3 

Protecting the 

quality of 

natural 

resources 

 

 Rainwater harvesting. 

 Training is required for administration and safe keeping of 

agricultural chemicals. 

 Farmers should be encouraged to use irrigation systems that save 

water. 

 Farmers should avoid the spraying of chemicals which pollute the 

atmosphere. 

 Climate smart agriculture. 

 Biological control of pests. 

 Protection of beneficial insects such as bees and ladybirds. 

 Intercropping with repellents or herbs to avoid the use of 

pesticides.  

 Integrated pest management. 

 Chemicals pollute rivers and dams (pose danger on aquatic life). 

Pillar 4 

Ensuring 

agricultural 

production is 

economically 

viable 

 

 Farmers produce for commercial purpose. 

 Farmers should know budgeting processes and planning (clear 

understanding of all financial statements). 

 Price of farm inputs and inflation. 

 Production should be above break-even point. 

 Efficient record keeping. 

 Good profit without harming the natural environment. 

 Farmers should make money (profit) from farming practices. 

 Farmers should be encouraged to invest their profit. 

 Increased production in farms. 

Pillar 5 

Ensuring 

agricultural 

production is 

socially 

acceptable 

 Farmers produce for own consumption. 

 Farmers avoid the production of genetically modified organisms. 

 Farmers should produce products that are acceptable by 

consumers (Products should not have health issues). 

 Farmers should form cooperatives and relevant forums. 

 

Adapted from Khwidzhili and Worth (2017b) 

 

4.4 Promoting sustainable agriculture 

 

The respondents were asked which role public agricultural extension could play in promoting 

sustainable agriculture. They indicated that farmers should be trained on conservation farming. 

In conservation farming, the soil is less disturbed by tractors. Farmers should be encouraged to 

produce products that are accepted to the market. Farmers should be taught using practical 

demonstration rather than theory. The respondents indicated that farmers should be encouraged 

to use environmentally friendly inputs such as organic fertilizers and other safe production 

inputs; this assertion is confirmed by Shah, Ganji and Coutroubis (2017). The innovation 

should first be tested or researched and thereafter be shared with farmers. Other respondents 

proposed for coordinated resource management. Coordination of agricultural resources will 

help facilitate farmers to use inputs that are not harmful to the natural environment (Food and 

Agriculture Organisation of the United Nations (FAO), 2014; Kassie et al, 2009; Krall, 2015). 
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Extension practitioners should organise workshops and awareness committees on sustainable 

agriculture. Farmers should be encouraged to form partnerships with other farmers in order to 

discuss and share expertise of sustainable agricultural practices. Cary et al (2001) argued that 

sustainable agricultural practices differ with the environment as there is no specific practice for 

all users. They indicated that there should be an introduction of farmers’ training centres within 

the province (Mpumalanga). The respondents proposed that participatory and bottom-up 

extension approaches should be emphasised, as these approaches make farmers part of problem 

solving and decision making.  

 

The respondents were further asked if they would encourage other extension practitioners to 

promote sustainable agriculture. All respondents indicated they will encourage sustainable 

agricultural practices to prevent further degradation of the natural environment. Farmers are 

likely to adopt agricultural advice if they know such innovation has worked for other farmers. 

There is no single extension approach that will suit all occasions. This means that extension 

approaches should the used alternately depending on categories of farmers. Some views about 

the promotion of sustainable agriculture are:  

"Yes, I encourage others to promote sustainable agriculture because agriculture 

depends on scarce natural resources such as water, soil and the ecosystem. Therefore, 

it is critical that all agricultural producers should practice sustainable agriculture." 

 

"Yes, because this is for the benefit of farmers who are poor and living in rural areas. 

These farmers can't afford food without farming. Farming helps them produce food and 

generate income. Extension should assist farmers produce more wood without harm to 

the natural environment."   

 

"Yes, we must remember that we are not only doing for farmers but also for the future 

generation of farmers. Farmers should take care of the natural environment and not 

forgetting that farmers should still get good return from their produce." 

 

"Definitely, since extension officers have high influence towards farmers. Farmers will 

be able to move from conventional to conservation agriculture. In conservation 

agriculture farmers will save water and practice minimum tillage."  

 

4.5 Supporting extension practitioners towards sustainable agriculture 

 

Respondents were asked what kind of support they will require from their managers to promote 

sustainable agriculture. Most respondents highlighted that they require regular training and 

workshops on sustainable agriculture. They pointed out that managers should approve both 

weekly and monthly itineraries so that they can attend farm visits, workshops and campaigns. 

There should be intervention from the National Department of Agriculture, Forestry and 

Fisheries, and the Agricultural Research Council (ARC). Some respondents indicated they still 

need further formal training within an institution of higher learning such as Technical 

Vocational Education Training (TVET) colleges, colleges of agriculture, universities, and 

universities of technologies.  

 

"I require more training, workshops, exposure, farm visit and even more. This can 

assist our farmers and extension services to understand and contribute towards 

sustainable agriculture. Trainings can also help extension practitioners understand 
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some risk that affects farmers. Extension service will help disseminates information and 

mitigation of risk and disasters."   

 

Most respondents indicated that there is no support provided from their manager in order to 

support sustainable agriculture. They suggested that any information from other districts should 

be shared amongst officials. The support will assist the practitioners to relate the information 

that they provide to farmers. Most extension practitioners have subsidy cars or government 

vehicles that they use when providing extension services. Other tools include cellular phones, 

laptops, and other gadgets that assist them to provide extension services. There are also 

programmes such as extension apps (applications) and extension suite online which assist the 

practitioners with information that assists farmers. The respondents also revealed that most 

extension managers visit projects in order to monitor if they are providing services to farmers. 

 

"My manager gives me contact for different stakeholders so that we share information 

on sustainable agriculture.'' 

 

''The manager is responsible for both production and administrative policies. This 

makes it difficult to focus on sustainable agriculture. The support given is general and 

not specific to sustainable agriculture." 

 

"No support I get from my manager except that she travels a lot to claim fuel from the 

department and not monitor work done. Extension manager often spoil farmers by 

giving production inputs instead of farmers buying inputs for themselves.'' 

 

4.6 Reaction of farmers towards sustainable agriculture 

 

In response to the pressure for food production to meet the demand of the ever-growing world 

population, many farmers have resorted to using farming practices that increase agricultural 

production without considering the potential harm to the natural environment (Khwidzhili & 

Worth, 2017b). Respondents were asked the following question: What is the reaction of 

farmers as you advise them about the importance of sustainable agriculture? 

 

Respondents acknowledged that farmers are positive about sustainable agricultural practices 

especially in response to the zero tillage method. In zero tillage, less soil is disturbed by 

machinery. The respondents indicated that farmers are willing to reduce their stocking order to 

avoid overgrazing. Overgrazing exposes soil to erosion. There is some resistance by farmers 

who perceive sustainable agricultural practices as unprofitable. Farmers are comfortable to use 

irrigation systems that save water and other practices such as water harvesting. Farmers replace 

chemical fertilizers with animal manure. 

 

"Most smallholder farmers have challenges with access to market. The engagement that 

I always have with farmers is on compliance to good practice (sustainable agriculture). 

The compliance helps with market access certification. The reaction of farmers is 

always positive because sustainable agricultural practices help in accessing markets." 

 

This paper noted that most commercial farmers are money-driven and therefore it is difficult 

for them to practice sustainable agriculture. However, there is an indication that farmers are 

gradually moving towards adopting sustainable agricultural practices. This is as a result of the 

fact that farmers have noticed continuous decline of the natural resources. In most 
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circumstances, farmers are interested in increasing yield without considering the natural 

environment. Farmers require more land for agricultural purpose in order to farm for markets. 

Even though awareness of these practices to the rightful people may be considered inadequate 

to promote adoption, some farmers have reported to not adopt sustainable agricultural practices 

even when they are aware of them (Rodriguez et al, 2009). 

 

"Farmers respond very well on taking care of natural resource because we do advise 

them that if they don't protect it, they will lose their treasure. This can be witness when 

we are visiting their farms. Farmers have made gabions to prevent soil erosion. They 

also construct some waterways and build earth dams to store water. Other farmers 

bought some water tanks to store water and also use drip irrigation systems to prevent 

waste of water." 

 

A study by Alonge and Martin (1995) argued about different barriers which influence the level 

of adoption by farmers. Among these barriers are human behaviour and their perception 

towards the sustainable agriculture as well as resources as means to adopt the practices. 

 

4.7 Initiatives for promoting sustainable agriculture in Mpumalanga Province 

 

Respondents were asked what measures should be in place to promote sustainable agriculture 

in Mpumalanga Province. They suggested that the Department of Agriculture, Rural 

Development, Land and Environmental Affairs (DARDLEA) should partner with relevant 

stakeholder to create awareness on sustainable agriculture. Most respondents indicated that 

more training, workshops and dialogues should be organised to promote sustainable 

agriculture. It is imperative that workshops on sustainable agriculture be prioritised in order to 

improve the knowledge on the subject. Knowledge on sustainable agriculture is important in 

compliance with market access certification such as South African Good Agricultural Practice 

(SAGAP). The lack of knowledge among the extension practitioners is that they do not receive 

any training in the service they provide. They also neglect the research findings, which carry 

the scientific findings of the sustainable agriculture (Agunga & Igodan, 2007). Lack of 

information by the change agents can also affect the distribution of practices to the farmers. 

 

Some respondents indicated that institutions of higher learning, especially the University of 

Mpumalanga, should introduce formal courses and short courses on sustainable agriculture. In 

support of institutions of higher learning, sustainable agricultural practices should be initiated 

in foundation education systems. The respondents indicated that there should be a departmental 

grant dedicated to farmers who are already practicing sustainable agriculture. This will 

encourage many smallholder farmers to engage in sustainable agricultural practices. Farmers 

should be provided with resources that promote sustainable agricultural practices.  

 

"There should be adequate provision of budget available to purchase no till implements 

especially for smallholder farmers. On-farm training and demonstration should be 

emphasised. Pezukwemkhono and other departmental programmes should be designed 

to promote sustainable agricultural practices." 

 

Most respondents proposed that there should be forums that are targeting farmers who are 

practicing sustainable agriculture. They proposed that the department should formalise forums 

for relevant stakeholders that will meet to promote and share ideas on sustainable agricultural 
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practices. Departmental programmes of mechanisation should support or prioritise implements 

that promote sustainable agricultural practices at a farm level. 

 

5. CONCLUSION AND RECOMMENDATIONS 

 

The study found that extension practitioners in Mpumalanga are not aware of the five pillars 

of sustainable agriculture. However, the responses suggest that they fully understand the three 

common pillars of sustainability which are economic, social, and environmental viability. 

There is a need to define all five pillars of sustainability in their totality. The study reveals that 

there are no frameworks or guideline documents supporting sustainable agriculture in 

Mpumalanga Province. This might be as a result of South Africa not having an inclusive policy 

on sustainable agricultural practices (Khwidzhili & Worth, 2017b).  

 

The study shows that the extension practitioners in Mpumalanga are aware of the concept of 

sustainable livelihood and that it is imperative to consider and understand farmers’ 

backgrounds prior to providing extension services. The study also discovered that the 

promotion of sustainable agricultural practices is dependent on the knowledge of individual 

extension practitioners. This is dictated by the level of education and experience on the concept 

of sustainable agriculture. There are no clear benchmarks or targets in place towards promotion 

of sustainable agricultural practices in Mpumalanga Province. The study further revealed that 

there is formal support towards promoting sustainable agriculture. There is a conflicting 

argument amongst farmers who support sustainable agriculture and those against the concept. 

Most farmers prefer to take care of their natural resources in order to conserve it for future 

generations. The latter argument is based on the fact that sustainable agricultural practices are 

not practically income-orientated. 

 

There is a need for training of extension practitioners on the five pillared framework of 

sustainability. There is also a need to establish a sub-directorate that will focus on sustainable 

agriculture in Mpumalanga. Finally, potential future studies should be conducted to further 

categorise sustainable agricultural practices according to the five pillars in sustainable 

agriculture.   
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ABSTRACT 

 

This study formulates a conceptual model of the knowledge transfer process to evaluate the 

treatment of extension in a sample of 30 total factor productivity models. Three studies did not 

include a training or extension proxy, 15 studies used singular proxies, and 13 studies 

employed multiple proxies for visits in the broad sense. Aspects of adoption were considered 

in 12 studies. Contact with the extension service is best captured with simple dummy variables 

for visits, training or extension club membership, although there are several good examples of 

studies that successfully incorporated the quality of the service provided. Quality seems to be 

more effectively captured with a series of adoption indices, some of which can be quite simple, 

such as the presence of a disease outbreak, but detailed enterprise-specific technical 

information is needed to do this well. The advice for an extension service that wishes to embark 

on this type of monitoring is that it should begin by programming the technical information to 

be transferred and to use the development of activity charts to build technical skills amongst 

extension agents. Each activity should include an observable measure of adoption. Delivery 

should be planned around activity charts and ought to include at least 30% of visits aimed 

specifically at observing adoption and should devote at least one in 10 meetings to leading a 

farmer through a process of self-reflection, which includes reflection on the farm’s financial 

performance. 

 

Keywords: Adoption, Best practice, Efficiency outcomes, Impacts, Knowledge transfer, 

Quality extension 

 

1. INTRODUCTION 

 

Quality extension is recognised as an important enabler of technical progress and efficiency 

gains in agriculture (Dinar, Karagiannis & Tzouvelekas, 2007; Hoag, 2005). Many conceptual 

models of the extension process exist, but good empirical models are few and far between 

(Aker, 2011; Mutimba, 2014), or too simplistic to reveal how service quality affects outcomes 

(Theriault & Serra, 2014). 

 

Research continues to develop more sophisticated models of how productivity growth is 

enhanced by extension, however progress has been limited thus far. For example, Dinar et al. 

(2007) have interacted the number of visits from public and private extension agents with 

inputs and inefficiency variables to measure how visits affect performance but does not control 

for the quality of visits or for self-selection into accessing private or public extension services. 

Theriault and Serra (2014) explicitly controlled for perceived quality of the public sector 

extension, yet it did not explain the variation in farm performance. Conradie (2016) 

investigated how perceived quality correlates with efficiency but did not establish from 

extension input to efficiency performance. 
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This study develops a conceptual model of the information transfer process that lies at the heart 

of extension and conducts a systematic literature review to document how previous studies 

handled extension in the study of farm productivity. The purpose is to find the proxy for 

extension input that is most effective at explaining observed differences in farm efficiency. In 

response to Mutimba’s (2014) criticism that African extension services fail to document their 

own impact, the paper concludes with practical advice on how a service wishing to measure its 

own impact should structure data collection from baseline onwards. The literature review 

methodology is presented in the next section. Section 3 (Results) presents a conceptual model 

of the extension process to serve as an analytical lens for the literature review which is also 

presented there. Section 4 discusses the practical implications of the results and the paper ends 

with brief conclusions. 

 

2. LITERATURE REVIEW METHOD 

 

A conceptual model of the extension process was developed to serve as organising principle 

for a literature review that examined the effects of extension delivery on farm performance. In 

this study, farm performance is measured as technical efficiency relative to a best-practice 

frontier. Since technical efficiency effects models that apply Battese and Coelli’s (1995) 

framework, which often includes a measure of extension to explain individual farm 

performance, the literature of 6745 articles citing the original Battese and Coelli (1995) study 

indexed in Google Scholar was used as a starting point for the search. This population was 

narrowed down by co-searching on “extension” and “farm” to extract papers that included 

extension as an explanation of observed efficiency differences. This yielded 1330 results from 

which a sample of 50 articles were scanned for suitability. Dissertations and articles that 

focussed on methodological issues or failed to specify empirical models were discarded. It left 

26 articles that were combined with a convenience sample of five previously identified studies 

that meet these criteria. The specification of the extension variable and its significance level in 

the empirical model were noted for every study, as well as whether the model controls for the 

farmer’s age, experience and education. Two types of extension inputs were considered, 

namely private visits and group training. The latter includes technology transfer programmes, 

clubs and social capital networks. Where proxies for adoption of specific improved practices 

were considered in the model, their specification and significance levels were recorded too, 

along with the country and commodity context of each study. Once summarised, papers were 

classified according to their proxy for extension input and the sign2 and significance of the 

extension variables. The survey results are presented in chronological order in Table 1. 

                                                 
2 The Battese and Coelli (1995) efficiency model jointly estimates a best practice frontier and explains deviations 

from it (inefficiency module). In the frontier module, the dependent variable is the output and the independent 

variables are a small number of inputs that are assumed to have a constant elasticity of substitution if the functional 

form is Cobb Douglas. If the functional form is translog, different pairs of inputs can have different degrees of 

supplementarity or complementarity. In the original paper, the dependent variable in the inefficiency module was 

–uit, the level of inefficiency. In this specification, a negative sign implies an improvement in farm performance 

while a positive sign signals an increase in inefficiency. Battese and Coelli (1995) warned that due to the complex, 

non-linear error structure, the magnitude of coefficients should not be interpreted as a constant marginal effect. In 

another branch of the literature, two separate models are run, with the first estimating and the second explaining 

efficiency (Ajewole & Folayan, 2008; Petrovska, Manevska-Tasevska & Martinovska-Stojcheska, 2013), in which 

case all the signs revese. The reporting in Table 1 is for the Battese and Coelli (1995) specification. For more 

technical information consult Coelli (1996), Conradie (2017) or Conradie (2018), as well as Dinar et al (2007). 
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Table 1: A summary of the treatment of extension, training and knowledge acquisition in farm efficiency models 

Reference Country Commodity Extension and training1 Adoption1 Age Exp  Edu  

Young & Deng, 1999 China  Household cost of extension, + –ns  yes  yes 

Sharma & Leung, 2000 India Fish  Fish practices – ns, + ** 

Water practices –**, ns 

Feed practices –** 

 yes  

Alene & Hassan, 2003 Ethiopia Maize Visits + ns  yes  yes 

Irz & Mckenzie, 2003 Phillipines Fish Visits –**   yes  

Rahman, 2003 Bangladesh Rice Contact –**   yes yes 

Binam et al, 2004 Cameroon Maize, 

groundnuts 

Contact + ns 

D Club –** 

    

Karagianis & Tzouvelekas, 2005 Greece Sheep  D farm plan – ns yes  yes 

Alene & Manyong, 2006 Nigeria Cowpeas Regular contact – ns 

Clubs (#)– ns 

Onsite advice to adopters – ns 

D modern package –** 

 

yes  yes 

Bakhsh, Ahmad & Hassan, 2006 Pakistan Potatoes Contact extension – ** 

Contact input dealers – ns 

 yes  yes 

Bhatta et al, 2006 Nepal  Govt extension available + ns 

NGO extension available – ** 

D traditional system + ** yes  yes 

Tijani, 2006 Nigeria Rice Contact + ** D traditional pest control –

** 

yes yes  

Bozoğlu & Ceyhan, 2007 Turkey Vegetables Regular contact – **  yes yes yes 

Dinar et al, 2007 Crete  Public visits – ** 

Private visits – ** 

 yes  yes 

Hyuha et al, 2007 Uganda Rice  Access – **  yes  yes 

Ogundari & Odefadehan, 2007 Nigeria  Train and visit visits + ns 

Farmer field school visits – ** 

  yes yes 

Ajewole & Folayan, 2008 Nigeria Vegetables Visits – **  yes yes yes 

Chang & Villanoz, 2008 Philippines Ducks Contact + ns 

D Club – ** 

D duck replacement –** 

D record keeping +ns 

D uncontrolled feeding +ns 

yes yes yes 
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Table 1 continued 

Reference Country Commodity Extension and training Adoption Age Exp  Edu  

Rahman & Rahman, 2009 Bangladesh Rice Contact – ns D modern varieties –** yes yes yes 

Rahman & Hasan, 2008 Bangladesh Wheat Visits – ns 

D training – ns 

Sources consulted (#) – ns 

Optimal sowing date –** 

Optimal fertilizer application 

–** 

Optimal weeding – ns 

Optimal irrigation – ns 

yes yes yes 

Külekçi, 2010 Turkey Sunflowers Sources consulted (#) – ns  yes yes yes 

Olowa & Olowa, 2010 Nigeria Maize Contact + ns 

D Club – ** 

D modern varieties –** yes yes  

Onumah, Brümmer & 

Hörstgen-Schark, 2010 

Ghana Fish Contact –** 

D training – ** 

 yes yes yes 

Theodoridis & Anwar, 2011 Bangladesh  Access – **  yes  yes 

Petrovska et al, 2013 Macedonia Grapes Contact + ** 

Seminars – ** 

D agric degree - ns 

Technical knowledge – ** 

Management knowledge – ** 

 yes yes 

Naqvi & Ashfaq, 2013 Pakistan Maize Contact + ns   yes yes 

Ndlovu et al, 2014 Zimbabwe Maize  D conservation agriculture 

+ns 

yes  yes 

Theodoridis et al, 2014 Greece Sheep D training + **  yes   

Theriault & Serra, 2014 West 

Africa 

Cotton Contact + ns 

Perceived extension quality – 

ns 

  yes yes 

Masunda & Chiweshe, 2015 Zimbabwe Dairy Perceived extension quality + 

** 

 yes yes  

Iliyasu et al, 2016 Malaysia Fish Visits – ** 

Seminars – ** 

Disease outbreaks +** yes yes yes 

Note: See footnote 1 for discussion on expected signs; ** signifies p ≤ 0.05; ns signifies lack of significance 
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3. RESULTS 

 

3.1 What happens during an extension visit? 

 

The two dominant extension philosophies are the “technology transfer” and “human 

development approaches” (Terblanché, 2008; Worth, 2006). The main difference in these 

approaches lies in the balance of power between farmer, extension agent and researcher. In the 

technology transfer paradigm, information is generated in the research space from where it 

flows unidirectionally onto farms via the extension service that serve as passive conduit. The 

extension agent plays a more active facilitation role in the human development paradigm 

(Binam et al, 2004). Communication flows in both directions and extension agents need the 

ability to simplify and appeal to farmers (Terblanché, 2008). The danger with the latter is that 

extension staff can become so engrossed in their capacity building and facilitation functions 

that they forget to plan structure interventions and measure outcomes (Mutimba, 2014), which 

compromises their potential impact on farm performance (Binam et al, 2004). The current 

paper reflects on how one could measure one’s own extension impact. 

 

Extension is laid out as a four-step process in Figure 1. In Stage 1, the extension agent arrives 

on a farm, hopefully armed with clarity about the information that needs to be transferred. 

During the visit, he or she engages the farmer, who hopefully listens politely and with an open 

mind. Visit is used here as a generic term to describe individual or group contact. During Stage 

2, the information transfer process, the extension agent must step back to allow the farmer to 

mull things over and consult other sources of information so that his or her mind can be made 

up. If too much pressure is applied too early farmers might reject the message which could set 

the programme back many months (Terblanché, 2008). Stage 3 begins when adoption becomes 

reflected in farmers’ actions. At that point, the extension agent should quietly note down 

changes in methods, varieties and quantities of inputs and timing of applications (Aker, 2011). 

At the end of the season, it might be a good idea to probe for farmers’ perceptions of the effect 

of the changes he or she made. Terblanché (2008) advises gentle encouragement rather than 

forceful queries at this stage. The refinements that will be forthcoming are the crux of Stage 4, 

from where the next extension cycle will be initiated. 

 

 
Figure 1: A conceptual model of what happens during an extension visit 
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If the purpose of extension is to improve farming outcomes, extension performance should be 

measured against farmers’ efficiency, profitability or resilience. Resilience is not the most 

suitable measure of success because it describes performance under adverse conditions which 

might not always apply uniformly. Profitability is more widely applicable and more widely 

used (Bhatta et al, 2006; Hyuha et al, 2007; Irz & Mckenzie, 2003), but the difficulty with 

profitability as an outcome is that farmers are usually price takers and so are at the mercy of 

the market. Over the last 30 years, efficiency benchmarking has emerged as the best way to 

evaluate a farm’s degree of success independently of external circumstances. These models 

usually account for extension input by including some measure of it as part of the second 

module in which observed farm efficiencies are explained with farm and farmer characteristics. 

In principle, extension input can be measured at any stage of the information transfer process, 

except Stage 2, which is unobservable. Measuring input at Stage 1 amounts to counting visits 

(type, quality) while measuring effectiveness at Stage 3 could involve counting adoption (of 

techniques, practices, varieties, application rates, timings, etc.). To link visits to adoption, the 

model might control for both, although this strategy is still rare in the empirical literature. The 

next section reviews a sample of the farm efficiency literature to establish the most popular and 

effective modelling strategies. 

 

3.2 How do researchers model what happens during an extension visit? 

 

The 30 studies that were evaluated are listed chronologically in Table 1. Each study is identified 

by its in-text reference, country and commodity. The sample covers 11 African and 11 

international countries. Livestock rearing includes sheep, cattle, duck and fish farming. Crops 

include the three main cereals, six other annual crops (cotton, cowpeas, groundnuts, potatoes, 

sunflowers, and leafy vegetables), and two tree crops (cocoa and grapes). All studies explicitly 

consider aspects of knowledge transfer; 29 include at least one variable that captures the 

extension or training process while 12 measure adoption. More than 78% of author affiliations 

indicate universities with the majority originating from Agricultural, Resource Economics or 

pure Economics departments, although the contribution from other departments was higher 

than expected. Government and international institutions accounted for 10% and 11% of author 

affiliations respectively, and the private sector for 2%. 

 

The typical paper measures extension impact at Stage 1 (visits) or Stage 3 (adoption). Each 

entry records the definition, sign and significance level of two extension variables and whether 

the model controls for farmer age, experience and education (formal schooling). Three studies 

did not include a training or extension proxy, 15 studies used singular proxies, and 13 studies 

employed multiple proxies for visits in the broad sense. 

  
The most popular single measures of extension input were a dummy variable indicating that a 

given farmer had access to extension services in a given period (13% of simple measures), a 

dummy variable for contact or regular contact (30% of cases), and the number of visits paid to 

a given farmer in a given period (27% of cases). The remaining 27% of the simple measures 

were made up of four studies that formulated the impact as the farmers’ expenditure on 

extension (Young & Deng, 1999), the number of information sources consulted (Külekçi, 

2010), a dummy variable indicated that a farmer had undergone training over the past five years 

(Theodoridis et al, 2014), and a dummy variable for the perceived quality of the extension 

service (Masunda & Chiweshe, 2015).  
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The expenditure variable functions in the same way as visits, while the quality and training 

variables presuppose a degree of familiarity, and hence contact, but it is not obvious how 

extension input can be inferred from the number of information sources consulted. It is 

therefore unsurprising that the number of sources consulted was not significant in a study 

conducted by Rahman and Hasan (2008). The access dummy variable worked in both cases, 

the contact dummy variable worked in 60% of cases and the number of visits in 43% of cases. 

Only two perverse results, where a variable produced a significant but counterintuitive sign, 

were encountered. Both were exotic formulations of the contact dummy variable D training in 

Theodoridis et al (2014) and the quality dummy variable used in Masunda and Chiweshe 

(2015).  

 

Therefore, if a single measure of visits is deemed sufficient to explain the observed variation 

in farm efficiency, there is a choice between a dummy variable for access or contact and a 

count of the number of visits made, and it seems as if dummy variables work slightly better 

than a count of visits. The nature of the data collection process will determine which is most 

practical. If it is possible to survey treatment and control farmers, the dummy variable approach 

is advisable, and if not, the researcher might have to make do with a count of visits combined 

with some other indication of quality. There were three studies that counted access, contact and 

visits by type. Dinar et al (2007) counted visits made by public and private extension agents 

separately, Bakhsh et al (2006) made a distinction between advice provided by extension staff 

and input suppliers, and Bhatta et al (2006) measured the effects of contact by public extension 

staff separately from that provided by NGO extension staff. Findings were broadly in line with 

expectations. Better resourced NGO advisors had a greater impact than public extension staff 

who were more effective than input suppliers, although in the Dinar et al (2007) case, both 

visits by private and public sector experts were beneficial. 

 

In the remaining 14 cases that made use of multiple “visits” proxies, a dummy variable for 

contact appears most frequently, often in combination with a dummy variable for extension 

club membership. In these instances, the membership variable was usually more effective than 

the contact variable. Other proxies combined with contact, or contact and clubs, include a 

dummy variable for demonstration plots (Alene & Manyong, 2006), dummy variables for 

seminar attendance and a tertiary qualification in agriculture (Manevska-Tasevska, 2013), and 

a dummy variable for the perceived quality of the extension service (Theriault & Serra, 2014). 

Rahman and Hasan (2008) as well as Iliyasu et al (2016) combined the number of visits 

received with a training dummy variable and Rahman and Hasan (2008) also added the number 

of sources consulted by a farmer. In two of the three cases where more than two visit proxies 

were introduced at the same time, none of them were significant, which indicates over 

specification. Rahman and Hasan (2008) attempted to fit 36 parameters with 293 observations, 

but only managed to get six of the 14 inefficiency coefficients to be significant. Alene and 

Manyong (2006) attempted to fit 28 parameters with a sample of 257 observations and only 

obtained 12 significant coefficients, including less than one third of the coefficients in the 

inefficiency module. Petrovska et al (2013) achieved a much higher success rate since she had 

a sample of 900 observations.  
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Twelve of the 30 studies included some proxy for Stage 3 of the technology transfer process. 

The adoption (or rejection) of modern varieties or a package of modern inputs was the most 

popular proxy for this state of the technology transfer process. It worked in four of the six cases 

where this configuration was used. The exceptions were Ndlovu et al (2014) who failed to 

show that conservation agriculture was a better way to grow maize in Zimbabwe, and Tijani 

(2006) who found that the traditional pest control regime worked better than modern pesticides 

in rice growing in Nigeria. Despite a generous sample size of 1410 observations, the Ndlovu 

et al (2014) translog stochastic frontier model does not inspire confidence as only one of the 

five basic inputs (labour) is significant with the anticipated sign while one has the wrong sign 

(land). In the case of Tijani (2006), the 18-parameter stochastic frontier model was too complex 

for the sample of 50 observations which resulted in only a third of the inefficiency variables 

working correctly.  

 

Four studies modelled Stage 3 of the technology transfer process by constructing dummy 

variables or indices for the adoption of critical growing practices. Rahman and Hasan (2008), 

who defined correct practices in terms of optimal timing, got two of the four timing variables 

to work correctly, although the way they constructed their timing indices was awkward. For 

example, the optimal sowing date variable was constricted with 1 = if sown during the optimal 

time, 2 = if sown slightly late and so on up to a maximum index of four. It means that if the 

index increases, inefficiency is expected to rise, which is a counterintuitive way of thinking 

about adoption. The sign reported in Table 1 was reversed to be consistent with the normal 

specification of inefficiency effects.  

 

Chang and Villanoz (2008) examined the marginal contributions of three critical practices, 

namely a predetermined retirement and replacement of breeding stock, the use of scientific 

feeding principles, and recordkeeping. Recordkeeping had no effect on efficiency, which is no 

surprise as the mere keeping of records does not presuppose that they are used effectively. The 

decision by Karagianis and Tzouvelekas (2005) of a dummy variable to indicate the existence 

of farm improvement plan did not work either. The feeding variable in Chang and Villanoz 

(2008) was awkwardly defined as the use of unrestricted access to feed without clearly stating 

if this was a good or bad practice. In dairy, allowing cows to choose when they would like to 

be milked and fed improves efficiency, but if the quantity of feed available is also unrestricted, 

efficiency will decrease because of the decreasing marginal value product of feed. The only 

adoption variable to work in the Chang and Villanoz (2008) model was the ambiguous adoption 

of scientific stock replacement principles.  

 

Sharma and Leung (2000) specified a highly successful critical practices model for fish farming 

in India. Their sample consisted of 732 intensive and 85 extensive carp farms. They constructed 

three indices of good practice for fish, water and feed management from data that is easily 

observable and does not require asking the farmer directly. The fish index combined six items, 

the water index 11 items, and the feeding practices index seven items. Results show that the 

importance of the subset of practices vary with intensity of production, which provides useful 

feedback on how to differentiate the extension offerings to these two subgroups of producers. 

Iliyasu et al (2016) who also studied fish farming, this time in Malaysia, simply monitored 

disease outbreaks, the lack of which they argued was a useful shorthand for farmer competency. 

Finally, Manevska-Tasevska (2013) went the other way to establish competence. In this 

instance, a technical competence dummy variable was constructed by asking a farmer to 

explain why he or she applies certain fertilisers or pesticides.  
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The specific questions were not listed, and the answer derived from the extension agent’s 

impression of a farmer’s competence rather than their answers to a set list of questions. A 

dummy variable for management competence focused on knowledge of bookkeeping and price 

formation in the industry. 

 

The lesson here is that it is worth experimenting with adoption variables only if the researcher 

has an intimate knowledge of the production system being studied. In such cases, it is best to 

formulate questions to capture revealed preference, in other words, by observation rather than 

by asking farmers about their use of particular methods. Here the danger with interviews, 

especially ones that involve a long recall period, is that a farmer may consider a specific 

practice to be highly beneficial and yet have good reason not to apply it in his business, or that 

he or she may have the intension to act in a timely fashion and then never get around to it. Only 

regular visits by extension officers will catch these subtleties which are likely to make all the 

difference to productivity outcomes. Since it is difficult to know ahead of time which aspects 

of production are the most critical and since these could vary depending on enterprise type as 

it did for Sharma and Leung (2000), one should initially monitor too many rather than too few 

aspects of production and continue to monitor extension impact over several years. 

 

4. DISCUSSION 

 

4.1 Practical implications for improving the impact of public sector extension agents 

 

These results entail several useful guidelines for extension staff who wish to monitor their own 

impact. For those just embarking on the journey, it is important to recognise that the cycle of 

planning, execution and evaluation is iterative and so can be refined over time. The extension 

officer should begin by planning out the activities that constitute production of a specific crop 

or livestock enterprise and should end the season by reflecting on his or her impact. In between, 

there will be different visits made to farmers. Individual visits are more suitable for planning, 

problem-solving and evaluation, whereas group visits are better for transferring technical 

information and for farmer-to-farmer extension. It is a good idea to let farmers choose where 

to go and what to see on some of these visits, but it is up to the extension agent to ensure that 

every contact session contributes to the overall extension plan.  

 

Terblanché (2008) advises that the extension agent should adhere to adult education principles, 

show respect for human dignity and develop a sensitivity for individual farmers’ constraints 

and opportunities. He also says that developing trust is essential, and that communities and 

individuals will not always know ahead of time what they need or that they need something. 

 

An extension agent new to this way of working could begin by compiling everything known 

about a specific production process in an activity chart which links optimal dates and quantities 

to all critical production activities (Aker, 2011). It is important to include detail, for example 

“sow wheat mid-April at 200 kg/ha” and reasonable benchmarks like “top third yield for wheat 

for the area is 3.5 tons per hectare”. The opportunity to discuss one’s draft activity chart with 

a technical expert or fellow field officers can be a useful way to build technical skills and 

confidence in inexperienced agents. After finalising the activity chart, the seasonal pattern on 

it should be converted to an extension programme. See Table 2 for examples. Although 

burdensome initially, the benefits of planning out workloads in detail are that it ensures 

purpose, equitable delivery, a reasonable workload and adequate material resourcing for the 

extension agent, and allows the line manager to be explicit about key performance indicators.  
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It also becomes a valuable source of data on the amount and quality of the extension input 

made during a given year on a given farmer, rich with contact and adoption proxies for use in 

a farm efficiency model whose results can help to refine the next cycle of extension offerings, 

as explained above. 

 

Table 2: Examples of extension programme entries for selected extension visits to a grain 

farm 

 Visit 1 Visit 2 Visit 10 

Approximate date Six weeks before 

planting 

Around 

germination 

Within 3 weeks of 

the end of harvest 

Type of meeting Individual to farm 

K 

Group field visit Individual to farm 

K 

Purpose of meeting To review crop 

mix, cultivar 

choice, input orders 

How to care for 

young crops 

To review crop 

yields 

Knowledge 

disseminated 

Cultivars available, 

optimal sowing 

conditions, planting 

density 

How to ensure 

optimal 

germination, 

relevant crop 

production, 

fertiliser 

Comparing 

individual 

performance to 

benchmark for the 

area. Show farmer 

how to compute 

yield, plot it 

compute year on 

year changes 

Data to be collected Does the farmer 

have a plan? 

Has he or she 

ordered inputs? 

Is crop mix and 

cultivar choice 

appropriate? 

Unobtrusively score 

germination rates of 

each field visited 

Assess if the field 

was planted at the 

correct density on 

the correct date 

 

Inputs, output, yield 

Travel time, distance 34 km @ fixed 

tariff 

45 minutes in one 

direction, 2 hour 

visit 

5 farms to be 

visited, with 10 

farmers, 2 cars, 250 

km, all day 

34 km @ fixed 

tariff 

45 minutes in one 

direction, 2 hour 

visit 

Other consumables Cultivar choice 

leaflet 

Relevant activity 

charts 

None Enterprise budget 

Date of the visit To be determined   

Additional comments e.g. daughter got 

married, wife was 

ill 
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The best place to keep track of the amount and quality of extension contact that clients receive 

is to open a folder for each farmer in which visits can be recorded using the structure in Table 

2. This will produce a record of extension input and a farm history that will be invaluable to 

subsequent extension staff. There are a few other practicalities to note. The three examples of 

visit plans provided are all fairly knowledge intensive, which should not create the impression 

that there is no room for what anthropologists refer to as “deep hanging out”; a meeting 

designed to foster a friendly and trusting relationship. However, deep hanging out cannot be 

the purpose of all visits and together visits must ensure that all important aspects of the activity 

chart is covered in every cycle. Data collection and analysis should be a planned part of the 

extension agent’s work programme and should be closely supervised by the line manager as 

part of his or her human resources development strategy.  

 

Secondly, preparing to enter a community is as important as preparing the information to be 

communicated. Since few extension agents will have the luxury of entering “virgin” 

communities, this is an opportunity to understand what farmers are doing at the moment, and 

why, rather than a call for a formal needs assessment (Worth, 2006). Thirdly, other service 

providers should be handled sensitively as an under-resourced public extension service needs 

all the private sector partners that it can get (Klerkx & Leeuwis, 2008). Where possible, public 

extension agents should attend meetings and field days held by private extension providers and 

should ask questions to set an example to farmers, without trying to take over the meeting. 

Private extension experts should be invited as speakers or guests to government field days. 

Finally, farmers are often squeamish about sharing financial records (Conradie & Landman, 

2015; Winter, Prozesky & Esler, 2007), and although it makes good sense to begin by 

discussing these in private, such conversations are an important step towards getting farmers 

involved in research that will enable them to honestly reflect on their own performance. 

Efficiency analysis is a relatively impersonal way to achieve this aim. 

 

5. CONCLUSION 

 

Extension is such an important element of agricultural productivity growth that any 

productivity model which ignores it is incomplete. Extension officers must be encouraged to 

evaluate their own performance using these models. In the process, they will generate valuable 

data that could improve the quality of the research. There is no reason why extension staff 

cannot be trained to run their own productivity studies, but initially it will be a partnership with 

the resident economist. 

 

Based on the literature review presented here, it is recommended that extension visits are 

programmed and that easily observed outcomes are stipulated as part of the programme. Data 

ought to be collected on the number and duration of visits and which programme items were 

covered on each occasion. Regular observation visits and occasional reflection sessions with 

the farmer should add up to a third of visits. Where possible, the same observation and 

reflection sessions should be conducted on non-participating farms or the farms of new clients, 

but if not, before and after performance is usually an acceptable way to measure impact. This 

data combined with farm financial records will be sufficient to quantify the impact of extension 

on farm productivity, a task that could easily be done by a general extension agent with some 

specialist input from an (agricultural) economist. 
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ABSTRACT 

 

The aim of the study was to assess and document the impact of agricultural developmental 

support programmes on smallholder farmers focusing on the city of Tshwane, Bronkhorstspruit 

area. A sample size of 30 farming units was chosen using a purposive sampling technique. 

Primary data were collected using semi-structured questionnaires during focus group meetings 

and on-farm visits. Quantitative data were sorted, coded, edited and analysed using both 

descriptive and inferential statistical methods. The findings indicated that 63% of smallholder 

male farmers benefitted on developmental programmes and the majority of farmers who 

benefitted were above the age of 41. The study revealed that jobs created in the study area 

increased by 30% due to programme interventions. However, access to proper farm 

infrastructure, formal markets, and finances have remained challenges even after the 

intervention. In conclusion, it was generally found that agricultural development programmes 

improved the livelihoods of smallholder farmers and the community in general in the study 

area. The study recommends that support should focus on commodity and production capacity 

that can sustain farming enterprises and generate income. 

 

Keywords: Agricultural developmental programmes, Extension support, Impact 

 

1. INTRODUCTION 

 

Agriculture has a central role to play in building a strong economy, and in the process, reducing 

inequalities by increasing income and employment opportunities for the poor, while nurturing 

the inheritance of natural resources (Nchabeleng, 2016). Smallholder agriculture in South 

Africa has been identified as the vehicle through which the goals of poverty reduction and rural 

development can be achieved (Pienaar & Traub, 2015). However, smallholder farmers face 

various constraints that hamper their growth and ability to contribute efficiently to food security 

comparative to commercial farmers. Some of the constraints faced by the smallholder farmers 

relate to lack of access to land or property rights, lack of access to information, lack of technical 

skills, poor physical and institutional infrastructure, high transaction costs, lack of reliable or 

limited access to markets, limited access to credit, inputs, and lack of human capital leading to 

low quality and volumes (Aliber & Hall, 2012; Department of Agriculture, Forestry and 

Fisheries (DAFF), 2012; Ortmann & Machethe, 2003; Sikwela & Mushunje, 2013). The result 

is a high failure rate and high levels of unsustainability of smallholder farming enterprises. 

 

                                                 
1 PhD Student, Tshwane University of Technology, Pretoria, South Africa, Email: rchepape@yahoo.com, Orcid 

0000-0003-0392-9897 
2 Assistant Director, Gauteng Department of Agriculture and Rural Development, Germiston, South Africa, 

Email: maobas01@gmail.com, Orcid 0000-0002-5172-1225 

https://urldefense.proofpoint.com/v2/url?u=http-3A__dx.doi.org_10.17159_2413-2D3221_2019_v47n1a485&d=DwMFAg&c=vTCSeBKl9YZZHWJzz-zQUQ&r=2O1irMqrdumXAIE9PdSLREhTXj5iyPGEywcz8I6zQwI&m=niwmmhX1mCI8GpeJjK8D7j-v09hQgXHBu3LsS3Opojw&s=98o8gy8B6ly02TS5WoJvLScIQPXENi4ceK3R3c9Iu9c&e=
mailto:Ruth.Chepape@gauteng.gov.za


S. Afr. J. Agric. Ext.               Chepape & Maoba 

Vol. 48 No. 1, 2020: 31 - 41                     

http://dx.doi.org/10.17159/2413-3221/2020/v48n1a524                    (License: CC BY 4.0) 

 

32 

 

In response to that, the Southern African government has since the dawn of democracy, 

introduced and implemented several policies and programmes aimed at promoting smallholder 

agricultural development and redress historical injustices of the past. The budget spent on these 

programmes increased over time and interventions include infrastructure grants, production 

inputs support, access to loans, and extension service programmes (Chaminuka et al, 2008). 

The link between poverty reduction and high agricultural growth rates is well established 

(Baffes & De Gorter, 2005). However, other studies have shown that agricultural development 

programmes have been ineffective in stimulating rural growth and poverty alleviation (Everatt 

& Zulu, 2001; Mabaso, 2014). Everatt and Zulu (2001) reported that government initiatives to 

improve the quality and quantity of infrastructure in the rural areas through programmes, such 

as the Comprehensive Agricultural Support Programme, have registered limited impact on the 

lives of many emerging farmers. 

 

Several agricultural development programmes have been implemented in the Bronkhorstspruit 

area since 1994, none of which have been formally evaluated to date. It is against this 

background that this study was conducted to asses and document the impact of agricultural 

support programmes in different farming enterprises and whether the interventions enhanced 

agricultural productivity and the livelihoods of smallholder farmers.   

 

2. METHODOLOGY  

 

2.1 Study area 

 

The study was conducted in Bronkhorstspruit within the Tshwane Metropolitan Municipality 

of Gauteng Province. It is a small town situated at 50km east of Pretoria. It lies on the border 

between the Gauteng and Mpumalanga Provinces. Bronkhorstspruit falls under region 7 of 

Tshwane Metropolitan Municipality (Figure 1). According to Tshwane Economic Agency, 

region 7 has some of the best farming land in Gauteng and this is further supported by the 

significantly high location quotient for agriculture in the region.  

 

Figure 1: City of Tshwane Map position region 7 
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Some of the smallholder farmers in the study area benefitted on government agricultural 

developmental programmes such as production inputs (maize seeds, fertilizers, chickens, pigs, 

feeds), farm infrastructure (boreholes, poultry structures, pig structures, shade net or 

hydroponic tunnels), extension and advisory services, as well as training and capacity building. 

Before the interventions, there were no farming activities taking place in some farms while 

others produced at a low production scale.  

 

2.2 Data collection 

 

Smallholder farmers participating in agricultural developmental programmes were selected to 

participate in the study. The list of farmers was obtained from the Gauteng Department of 

Agriculture and Rural Development (GDARD) in Tshwane regional office. A sample size of 

30 farm units was chosen using a purposive sampling method for the study. A total of 30 

smallholder farmers (decision makers) from the selected farm units were interviewed during 

focus group meetings and farm visits. Thus, the response rate achieved was 100%. According 

to Lindner, Murphy and Briers (2001) procedures for control of non-response error are not 

necessary when a response rate beyond 85% is achieved.  

 

Primary data were collected using semi-structured questionnaires designed for collecting 

information on socio-economic characteristics, institutional support, production, marketing, 

and job creation. The questionnaire was pre-tested before use to non-selected smallholder 

farmers and modified accordingly to improve the quality of the questionnaire.  

 

2.3 Statistical analysis  

 

The captured data were analysed using both descriptive and inferential methods. Quantitative 

data was sorted, coded, edited and classified into categories using Microsoft Office Excel®. 

Graphs were used to portray a general description of categorical data such as age and gender. 

The Stepwise Logistic Regression (PROC LOGISTIC) was used to determine the odds ratio to 

evaluate the relative contribution of support measures to income production in different farming 

enterprises. The variables fitted in the logit model included programmes, commodity, job 

creation, production capacity, and market access. The model used was: 

 

Y= Ln [P/1−P] = β0 + β1X1 + β2X2 + β3X3 + β4X4+ β5X5 + ε 

Where: 

Y = Probability of a farmer experiencing increased income 

P-1 = Probability of a farmer not experiencing increased income 

β0 = Intercept 

β1...β5 = Regression coefficients of predictors 

X1... X5 = Predictor variables 

ε = Random residual error 

 

The prediction of the probability that an event will occur (probability of success) is done by 

fitting data to a logit function. It makes use of several predictor variables where Y = 1 for an 

occurrence and Y = 2 for a non-occurrence (Agresti, 1996). When computed for each predictor 
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(X1... X7), the odds ratio was interpreted as the proportion of farmers that experienced 

increased income in different farming enterprises. 

 

3. RESULTS AND DISCUSSION 

 

3.1 Socio-economic characteristics of respondents 

 

Table 1 depicts the socio-economic profiles of sampled smallholder farmers of 

Bronkhorstspruit region in the City of Tshwane Metropolitan Municipality. Male respondents 

accounted for 63% of the sample, while females accounted for 37% of the smallholder farmers 

who received agricultural developmental support from the Gauteng Department of Agriculture 

and Rural Development (GDARD). This shows that males are dominating participation in the 

agricultural development programme or are preferred for support in the study area, even though 

the South African government is promoting and advocating for the participation of women in 

all economic spheres, including agriculture (Mokgadi, 2012). According to Oluwatayo and 

Rachoene (2017), this might be due to the fact that females do more of the marketing than 

males, or that the females do engage more in household chore. However, Deere and Doss 

(2006) indicated that the lack of women’s ownership of land feeds into the system whereby 

women are not regarded as real famers. This, in tum, limits their access to credit, extension 

services and access to other inputs.  

 

Analysis of the age categories of sampled smallholder farmers shows that farmers participating 

in the programmes were within the age range of 20 to 70 years. Those who fell within the age 

range of 20 to 30 years accounted for 3%, about 27% of the respondents were in the age range 

of 31 to 40 years, while the remaining 70% (the majority) of the respondents were above the 

age of 41. These findings indicate that the majority of the respondents belong to the middle and 

old age group in the study area. Oluwatayo and Rachoene (2017) reported that this is an 

advantage since the middle aged group are usually very active and productive with more energy 

to channel into agricultural production activities. In addition, the older group is likely to have 

more experience in farming activities which may also enhance productivity.  

 

However, Mokgadi (2012) argued that the old age group (50-59 years) poses a threat and 

negative implication to sustainability of agricultural projects for poverty alleviation since older 

people are at risk in the aspects of transformation regarding adoption of new technologies and 

are not strong because agricultural labour requires physically strong individuals. According to 

Maoba (2016), low participation of youth is a concern, along with threat to food security and 

clear demonstration of a lack of succession plan.  

 

Additional analyses of the data showed that the majority of respondents (93%) are full-time 

farmers, while 7% are employed. The implications of the findings is that the majority of farmers 

are focused and in a better position to make decisions, implement and monitor farm activities. 

As a result, they stand a better chance to enhance productivity and succeed in their farming 

enterprises. According to Osanyinlusi and Adenegan (2016), this finding is objectively in line 

with the notion that rural dwellers are predominantly farmers.  

 

The educational status of sampled farmers showed that 7% of respondents had no formal 

education, 53% had secondary education, while 37% had tertiary education. This implies that 

the majority of farmers in the study area are literate and their level of adoption and application 

of agricultural practices is high. Moreover, Mokgadi (2012) reported that lower education 
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levels of the farmers have an effect on sustainability of agricultural projects because they take 

time to adapt to the changes of a marketing environment. Therefore, education is one of the 

fundamental factors that can enable a farmer to easily understand basic farm management, 

financial management, agricultural marketing principles, and the ability to create business 

networks (Mokgadi, 2012).  

 

The results further revealed that 40% of respondents privately owned the land while 37% are 

occupying state land. This implies that development was more concentrated to privately owned 

farms as compared to state owned farms. This finding corroborates with the finding of Maoba 

(2016) which revealed that 76.9% of government investment was on privately own land or 

farms, while state land accounted for 23.1% in the Germiston region. Mabaso (2014) 

emphasises that access and ownership of land determines the people’s ability to perform 

agricultural practices.   

 

Table 1: Socio-economic profile of the respondents  

VARIABLES 
CATEGORIES OF 

VARIABLES 
FREQUENCY PERCENTAGE 

GENDER 
Female 11 37% 

Male 19 63% 

AGE GROUP 

20-30 years 1 3% 

31-40 years 8 27% 

Above 41 years 21 70% 

EMPLOYEMENT 
STATUS 

Employed 2 7% 

Student 0 0% 

Full-time farmer 28 93% 

LEVEL OF 
EDUCATION 

None 2 7% 

Primary 1 3% 

Secondary 16 53% 

Tertiary 11 37% 

LAND OWNERSHIP 

Private 12 40% 

Communal 4 13% 

State owned 11 37% 

Leased 3 10% 

 

3.2 Impact of developmental programmes  

 

Some of the expected outcomes for the programmes (CASP, Ilima/Letsema) are to increase 

sustainable employment, reduce poverty, increase enterprise income, and improve farming 

productivity or efficiency (DAFF, 2012). Therefore, Figure 2 demonstrates farm status before 

and after intervention of agricultural developmental programmes of sampled respondents in the 

study area. The results indicated that before intervention, the sustainable (permanent) 

employment rate was at 6.7%, and after the support was provided, sustainable employment 

improved to 46.7%. This implies that job creation in the study area increased by 30% due to 

developmental programmes as compared to before interventions and that is a significant 

contribution in terms of job creation.  
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Analysis of data on income generation revealed that there was no profit realised by sampled 

farms prior to developmental support. However, post developmental support, almost 70% of 

sampled farm units recorded an increase in income. The finding indicates that 70% of 

households in the study area have managed to improve their purchasing power due to the 

interventions of the programme. Thus, poverty level (ability to meet basic needs) findings 

shows that there was a high poverty rate (80%) before intervention, but the situation drastically 

reduced to 30% after implementation of the programmes. This means that the livelihoods of 

the farming community in the study area has improved. Furthermore, it was found that before 

intervention, only 6.7% of farms were in production, while post intervention, 43.3% remained 

productive. This finding signifies a great contribution towards a food security in the study area. 

Osanyinlusi and Adenegan (2016) defined productivity as the level of output in relation to 

levels of resources employed in a given period of time. According to Mabaso (2014), 

agriculture has proven to have the highest potential for growth and poverty alleviation in the 

short and medium terms in many developing countries. 

 

 
Figure 2: Impact of developmental programmes on farmers 

 

3.3 Institutional farmer support 

 

The results in Figure 3 illustrate institutional support to farmers prior and post developmental 

support programmes. The survey data revealed that prior to the developmental support 

programme, only 26% of smallholder farmers in the study area were able to afford production 

inputs. The situation changed drastically after being supported with production inputs and the 

majority of smallholder farmers (64%) were able to buy inputs on their own after benefitting 

from the programme. Constraints faced by the remaining 36% of the sample might include the 

volumes of production inputs received, high production costs, and business management skills. 

In terms of access to farm infrastructure, it was found that only 17% of smallholder farmers 

had proper infrastructure. However, after the intervention, the number of smallholder farmers 

with proper infrastructure increased to 53%. Although there is improvement, a lot still needs 

to be done as 47% of smallholder farmers in the study area still do not have proper 

infrastructure. 
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Quality and quantity of produce can easily be compromised without proper infrastructure and 

that can easily lead to unsustainability of the farming business. Analysis on marketing revealed 

that none of the smallholder farmers had access to formal markets before the intervention, and 

afterwards 10% of them did. This means that the majority of smallholder farmers (90%) still 

have no access to marketing and business development opportunities. This finding 

demonstrates failure of government initiatives to open market opportunities for smallholder 

farmers in the study area. Thus, smallholder farmers are unable to grow their farming business 

and participate in the mainstream of the agricultural economy. This clearly shows that the 

majority of farmers participating in the programme are still supplying informal markets despite 

the intervention, even though the programmes are aimed at improving quality and volumes 

produced by smallholder farmers.  

 

Sikwela and Mushunje (2013) reported that smallholder farmers are still unable to produce 

good quality and higher volumes because of a number of constraints. In fact, despite the 

numerous programme interventions to address the farmers’ challenges, the reality is that 

smallholder farmers in the region are still unable to access better paying markets. The study 

found that prior to the intervention, only 20% of smallholder farmers attended training and 

capacity building on their own. However, the situation changed post intervention as all of the 

smallholder farmers attended training and capacity building in the study area. This finding 

implies that farmers in the study area are well equipped with knowledge and have a better 

chance of success in their farming enterprises.  

 

In terms of access to finance mechanisms, the study revealed that before and after intervention, 

smallholder farmers do not have access to financial assistance. This could be attributed to 

stringent requirements of financial institutions. As a result, smallholder farmers without access 

to finance stand no chance to become commercial farmers, since funding and credit are critical 

for sustainable agricultural development. Analysis of data indicated that 27% of smallholder 

farmers had access to technical and advisory services before the developmental support 

programme. Due to the intervention through extension services, 100% of smallholder farmers 

in the study area now have access to technical and advisory services. Furthermore, results 

demonstrated that only 25% of smallholder farmers were able to receive information and 

knowledge management through their own means before the developmental initiatives. 

Currently, post intervention, 100% of smallholder farmers have access to information and 

knowledge management through agricultural extension support services. Therefore, findings 

relating to extension support indicate visibility and efficiency of extension services in 

Bronkhorstspruit area.  
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Figure 3: Increase in institutional farmer support as a result of developmental 

programmes 

 

3.4 Impact evaluation  

 

Table 2 depicts the difference estimates odds ratios and level of confidence intervals of various 

variables in different farming enterprises of smallholder farmers in the study area. Predictors 

included were support programmes, commodity, job creation, production capacity, and market 

access. Odd ratio is a measure of association between an exposure and outcome (Szumilas, 

2010). Therefore, in this study, an odds ratio obtained with a Stepwise Logistic regression 

model represents the increase in income in different farming enterprises is likely to occur given 

a particular exposure and as a result of identified variables or predictors. The estimated odds 

ratios were 0.79, 1.52, 0.41, 0.98 and 0.57 for programme, commodity, job creation, production 

capacity, and market access respectively. The lower confidence intervals were found to be 0.45 

on programme variable, 0.21 on job creation variable, and 0.18 on market access variable. The 

highest confidence was found to be 3.12 on commodity variable and production capacity 

variable. Various predictors identified in this study were found to affect income of farming 

enterprises in the study area. Out of five variables identified, two variables (commodity and 

production capacity) were found to have high probabilities of influencing the income in 

different farming enterprises. The other three variables (programme, job creation, and market 

access) were found to have less probabilities of influencing the income in the study area. This 

implies that smallholder farmers in the study area have to consider type of commodity and 

production capacity in order to enhance income in different farming enterprises.   
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Table 2: Odds ratio estimates to evaluate the relative contribution of support measures 

to income production in different farming enterprises 

Predictors Odd ratio Lower CI Upper CI 

Programme (Letsema VS Letsema & CASP) 0.79 0.45 1.41 

Commodity (Poultry, Piggery, Maize) 1.52 0.74 3.12 

Job creation (Yes vs No) 0.41 0.21 0.78 

Production capacity (Decrease vs increase) 0.98 0.50 1.90 

Market access (Yes vs No) 

 

Goodness-of-Fit Tests 

Method    Chi-Square   DF      P 

Pearson      1226.61     857     0.000 

Deviance      222.33     857    1.000   

0.57 0.18 1.74  

 

CI: Confidence interval 

 

4. IMPLICATIONS ON AGRICULTURAL EXTENSION 

 

Extension practitioners play a critical role in the planning, implementation and monitoring of 

agricultural developmental programmes. The current study provides baseline information on 

how the programmes impact on the livelihood of smallholder farmers in the study area. 

Therefore, this study provides information that will assist decision makers to make informed 

decisions when planning future projects.  

 

5. CONCLUSION 

 

Based on the findings of the study, the following conclusions are drawn: 

1. The majority of smallholder farmers that benefitted from the programmes were male 

farmers. Most of the smallholder farmers were above 41 years of age. Furthermore, the 

majority of smallholder farmers were full-time farmers. 

2. Developmental programmes, as compared to before interventions, improved job 

creation, income generation, poverty alleviation, and farm productivity in the study 

area. 

3. Post developmental programme intervention, most smallholder farmers were able to 

purchase production inputs on their own, some have proper agricultural infrastructure, 

and attended training and capacity building. Furthermore, smallholder farmers have 

access to technical and advisory services, as well as information and knowledge 

management through extension services.  

4. Access to farm infrastructure, marketing and business development, and financial 

mechanisms remained challenges post intervention.  

5. The type of commodity and production capacity are key elements to enhance income 

in different farming enterprises.  

6. In general, agricultural development programmes improved the livelihoods of 

smallholder farmers and the community in general in the study area.  
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6. RECOMMENDATIONS 

 

The following recommendations were made from the study: 

1. More support should be given to vulnerable groups such as female farmers, youth and 

people with disabilities. 

2. Promote higher participation of youth in the programmes. 

3. Smallholder farmers should be provided with adequate support on infrastructure, 

market access and business development, and financial mechanisms.  

4. Support should mainly focus on commodity and production capacity that can sustain 

farming enterprises and generate income. 
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ABSTRACT 

 

The dissemination and uptake of climate-smart practices and concepts within the South African 

education, training and extension services within the agricultural system is still an ongoing 

and challenging process. The aim of this study was to develop a curriculum review tool to 

assist agricultural trainers to evaluate and innovate their teaching and learning practices 

towards climate-smart responsiveness. The review tool is an innovative tool to prioritise 

climate-smart practices and to support the development of climate responsive extension 

education. A curriculum review study at Taung Agricultural College revealed variations in the 

extent of alignment between the curriculum and climate-smart agriculture practices and 

concepts amongst the departments. The tool assisted staff to identify the climate responsive 

topics and concepts that were relevant to the subject under review, as well as the climate-smart 

responsive status of the subject. The study showed that the tool was beneficial for curriculum 

alignment review and thus for charting out the start of reflexive learning and change processes 

that are needed to support the incorporation of climate responsive practices into the 

agricultural systems. The tool also supports agricultural trainers as a climate-smart learning 

platform for agricultural trainers that introduces new practically applicable concepts and 

information that fosters the change necessary for community-orientated innovative action. 

 

Keywords: Climate-smart agriculture, Curriculum innovation, Extension training 

 

1. INTRODUCTION 

 

The dissemination of climate-smart agricultural practise within the local community are 

critical. Only through training the agricultural trainers and the development of community-

based learning networks can this be possible. An opportunity to develop a climate responsive 

innovation tool emerged during a time when the Agricultural Training Institutes (ATIs) of the 

North West Province were striving towards new solutions in response to climate change and 

inclusion of climate-smart agriculture within the agricultural learning systems and the strategic 

plan of the province (READ, 2015). The integration of climate-smart agriculture into the 

education, training and extension services within the agricultural systems were undertaken 

through curriculum innovation and realignment of the teaching and learning practices. The 

concern for change and alignment was an opportunity to develop an innovation tool to support 

the agricultural training staff to focus on climate responsive practices and to apply these 

practices within the local rural farming communities.  
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The Climate-Smart Innovation Tool was developed, as part of a study centred on some of the 

complexities of innovation in the agricultural learning systems in response to climate change 

in the North West Province of South Africa (Van Staden, 2018; Van Staden, Lotz-Sisitka & 

O’Donoghue, 2018). It developed within the Training of Trainers Amanzi [Water] For Food 

Project (Water Research Council (WRC), 2017) supported by the Environmental Learning 

Research Centre (ELRC) of Rhodes University and the Water Research Commission. The 

Amanzi for Food Project concentrated on knowledge dissemination of sustainable water use 

and food security through a course activated social learning network approach within the 

agricultural learning systems (Lotz-Sisitka et al, 2016). These learning systems comprise of 

agricultural lecturers, extension officers, farmers, and other agricultural community members. 

 

During this study, the National Diploma by the Irrigation of Taung Agricultural College was 

reviewed by utilising the Climate-Smart Innovation Tool. The effectiveness of an agricultural 

curriculum is the cornerstone of successful extension programmes (Coleman et al, 2011). The 

data derived from the tool enabled the ATI’s staff to develop a clearer picture of the current 

curriculum and how to innovate the curriculum towards climate responsive teaching and 

learning practices aligned with the demands of the agricultural system and development of 

required responsive competencies within the agricultural community.  

 

2. CONCEPTUAL FRAMEWORK 

 

The Climate-Smart Innovation Tool supports innovation at an individual and institutional level. 

The tool focusses on promoting the integration of climate responsive practices to strengthen 

farmer capacity, linking agricultural community networks and managing of resources. It is 

founded within the Innovation System framework informed by the Climate-Smart Agriculture 

approach and Cultural Historical Activity Theory (CHAT) (Engeström, 1987). Climate-smart 

agriculture was a focus point for the development of the tool as the North West Province 

included this approach as part of their climate change responsive Agricultural Strategic Plan 

(READ, 2015). A climate-smart agricultural approach addresses the challenges of food 

insecurity and climate change within the agricultural system. It is a strategy for long-term 

innovation that considers national and local priorities, and challenges focussing on using 

agricultural resources efficiently, while increasing the agriculture systems’ resilience to climate 

change and shock (Food and Agriculture Organisation of the United Nations (FAO), 2013).  

 

Other examples of curriculum evaluation tools were investigated, and relevant aspects were 

adapted to produce an innovation tool that could be used throughout the review process. The 

Norms and Standards for Extension and Advisory Services in the Agriculture Directorate and 

the Agriculture Education and Training Strategy for Agriculture and Rural Development in 

South Africa (AET Strategy) were investigated during the development of the tool 

(Department of Agriculture (DoA), 2005a; DoA, 2005b). During the tool development phase, 

the Sustainability Assessment Questionnaire (SAQ) (University Leaders for a Sustainable 

Future (ULSF), 1999), the Auditing Instrument for Sustainability in Higher Education 

(AISHE) (Roorda, 2001), and Graphical Assessment of Sustainability (GASU) (Lozano, 

2006) were examined. However, the study drew mainly upon the Climate Compatible 

Framework for curriculum innovation developed by, and further guided by Southern African 

Regional Universities (SARUA, 2014) to identify the climate-smart responsive competencies 

necessary for systems innovation. SARUA (2014) guided the development of climate-smart 

agriculture as a responsive tool that could capacitate agricultural trainers and innovate the 

curriculum through integration of new paradigm thinking, integration of climate-smart 
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agricultural knowledge, relevant core competencies, as well as values and ethics incorporated 

within this approach. Climate-smart agricultural issues such as carbon dioxide emissions, 

adaptation and resilience towards climate change were also included in the tool (FAO, 2013).  

 

The Climate-Smart Innovation Framework adapted from the Climate Compatible Framework 

for curriculum innovation developed by SARUA (2014) supported the development of a 

climate-smart responsive tool that could capacitate staff and innovate the curriculum through 

integration of new paradigm thinking, integration of climate-smart agriculture knowledge, 

relevant core competencies, as well as values and ethics incorporated within this approach. The 

United Nations Environment Programme’s Unit-Based Sustainability Assessment Tool model 

developed by Togo (2009) was used as a guide and was adapted to suit this study to develop 

an indicator-based assessment tool (Togo & Lotz-Sisitka, 2009).The Climate-Smart Innovation 

Tool only focusses on the integration of climate responsive concepts and practices into the 

agricultural curriculum. Whereas criterion referenced assessment tools such as the Extension 

Curriculum Assessment Tool focusses on the comprehensive extension education curriculum 

(Finkbeiner & Braun, 2012).  

 

3. METHODOLOGY 

 

The driving factor for the development of the tool was the need to establish the level of climate-

smart agricultural practices, policy and approach integration into the agriculture curriculum 

throughout the education, training and extension structures within the agricultural system. The 

tool was developed to support agricultural trainers to innovate their learning programme 

through learning-led change. The aim was to develop a tool that could enable users to gain an 

insight into the whole picture of climate-smart responsiveness within the agriculture 

curriculum, discover new knowledge and practices, and to support and track innovation 

towards a climate-smart responsive agricultural system. The tool is designed in a way that an 

individual agricultural trainer, curriculum developer, or manager can use it to review his/her 

training programme, community engagement, institutional policies, and application of climate 

responsive competencies through demonstration sites and teaching gardens. For this paper, the 

Climate-Smart Innovation Tool was used reflexively to develop a clear climate-smart 

responsive picture of the National Diploma in Agriculture - Irrigation. The score analysis of 

the Climate-Smart Innovation Tool completed by the college’s teaching and management staff 

provided a climate responsive indicative picture of the Animal Production, Crop Production 

and Irrigation departments. 

 

The Climate-Smart Innovation Tool with a complete description of all clusters and indicators 

are available online (Van Staden et al, 2018). The tool is divided into three parts intended to 

review the climate-smart responsiveness of a specific section of the agricultural training 

programme activities. Part A deals with teaching approaches that include the theoretical and 

practical curriculum content’s climate-smart responsiveness. It focuses on competencies, 

research, community engagement, assessment and trainer expertise, and the willingness of the 

trainer to participate in the process of innovation towards climate-smart responsiveness. 

Section A comprises of seven indicators. Indicator C1 focusses on the staff expertise and 

innovation. Indicator C2 focusses on the development of climate-smart agricultural awareness 

competencies. Indicator C3 covers the general climate-smart agriculture topics. Indicator C4 

focuses on the assessment of climate-smart agricultural topics, while indicator C5 focuses on 

the practical curriculum content and research aspects. Indicator C6 assesses the importance of 
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community engagement towards climate responsiveness. Finally, indicator C7 reviews the 

integration of climate-smart agriculture within the formal curriculum and training programme. 

 

Part B of the Climate-Smart Innovation Tool pays attention to the climate-smart responsive 

concepts and principles in the curriculum outline, core competencies, and the curriculum 

content in relation to a specific area of expertise for each department (Van Staden et al, 2018). 

Part C focuses specifically on the institutional functioning of ATIs. Part C reviews the 

Agriculture Training Institute’s operations and the management of the institute. Part C also 

identifies the institute’s performance towards climate-smart responsiveness. The tool 

concludes with the policies and written statements of the institute and its alignment with 

climate-smart responsiveness and the National Agriculture Strategic Plan for Agriculture 

Training Institutes (Van Staden et al, 2018).  

 

Table 1 outlines the assessment criteria of the tool. The data presented in this paper are from 

the college’s teaching and management staffs’ answers obtained via the tool and not from any 

additional information. A total of 13 teaching and management staff from Taung Agricultural 

College completed the Climate-Smart Innovation Tool reviewed in this paper. This was 

important, as the score analysis were intended to assist teaching and management staff to 

review their own curriculum to foster further dialogue and discussion towards curriculum 

innovation (Van Staden, 2018). Section A and B’s score analysis for the Department’s Plant 

Production, Animal Production, and Irrigation is discussed below, followed by a management 

and institutional policies’ climate-smart responsiveness review.   

 

Table 1: Assessment criteria used for the Climate-Smart Innovation Tool score analysis 

RATING  

0 None There is no evidence on the indicator. 

1 Unsatisfactory The indicator does not meet the necessary requirements. 

2 Needs 

development 

Indicates performance, but improvement is required. 

3 Adequate Evidence shows adequate climate-smart responsiveness. 

4 Meets 

requirements 

Evidence indicates that the climate-smart responsive standard has 

been met. 

5 Exceeds 

requirements  

Evidence indicates that expectations have been exceeded and climate-

smart responsiveness has been successfully attained. 

 

4. RESULTS 

 

4.1 Climate-Smart Innovation Tool - Crop Production Department  

 

Four Climate-Smart Innovation Tool booklets, completed by lecturers from the Crop 

Production Department, were analysed. Figure 1 depicts the average score of all indicators 

within the clusters and indicates the climate-smart responsiveness of the Crop Production 

Department. This department scored the highest for indicator cluster C1 at 40% (Figure 1). The 

department’s average score for indicator cluster C2, the development of climate-smart 

agricultural awareness competencies among students, was 28% as the curriculum focuses on 

systems thinking skills and critical thinking skills. Indicator cluster C3 scored an average of 

26% with only indicator D5 (developing of entrepreneurial skills) scoring high at four. This 

indicates that the college does focus on developing entrepreneurial skills. For the examination 
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and assessment of climate-smart agricultural awareness topics, indicator cluster C4 scored 5% 

with all indicators scoring low, except for E1 (climate responsiveness of examination content). 

The practical curriculum and research development, indicator cluster C5, scored 23%. Indicator 

cluster C6 (community engagement) scored an indicative 32% and there was no indication that 

climate-smart agriculture topics were included in the formal curriculum (indicator cluster C7 

scored 0%). Climate-smart agricultural responsive topics related to crop production tested in 

Section B scored 30%. Integrated topics included benefits of mixed farming, sustainable crop 

management, and indigenous knowledge inclusion. The topics not formally included in the 

curriculum are resilience to climate change, adaptation to climate change problems and 

solutions, reduction of carbon footprint, sustainable methods to increase yield, and methods of 

intensification to reduce agriculture expansion. 

 

 
Figure 1: Climate-Smart Innovation Tool – Section A (curriculum, teaching approach, 

and student-community engagements) and Section B (crop production) calculated 

average indicator cluster score analysis for crop production 

 

4.2 Climate-Smart Innovation Tool - Animal Production Department  

 

The calculated analysis for this section comprises of four Climate-Smart Innovation Tool 

booklets completed by three lecturers and one Head of Department from the Animal Production 

Department. Figure 2 illustrates the average indicator cluster score analysis of the Animal 

Production Department. The department scored a satisfactory 56% in indicator cluster C2, 

developing climate-smart awareness competencies amongst students. Indicator B2, B3 and B4 

all scored high at 4. This indicates that the teaching programme generally focusses on 

developing competencies within students. The level of staff expertise needs development 

according to indicator cluster C1, as this indicator scored 2 (40%). The tool analysis showed 

that the department is aware that climate-smart agricultural responsive topics should play an 
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important part in the curriculum and that the department planned to integrate relevant concepts 

into the curriculum in the near future. 

 

Indicator cluster C3 (climate-smart general topics) scored an average of 23%. An inclusion of 

climate related topics within the curriculum were likely as the college curriculum is a relatively 

new and an informed curriculum. Indicator D5 scored 4, indicating that the department focuses 

on the development of entrepreneurial skills. The examination and assessment of climate-smart 

agricultural topics scored low at 15% (indicator cluster C4). The practical curriculum and 

research development indicator cluster C5 indicated the integration of climate-smart responsive 

topics into the practical components of the curriculum at 29%. This score analysis suggested 

room for development and innovation within the practical projects and teaching. Indicator F1 

indicates that there is no formal research nor research projects in the field of climate-smart 

agriculture nor climate responsiveness currently running in the department. Cluster C6 

(community engagement section) scored the lowest at 12%. Through the scores, one could 

tentatively conclude that the department is not involved in community initiatives that address 

climate-smart responsive issues or focused on green job creation, poverty eradication and food 

security. The integration of climate-smart agricultural responsive topics within the Animal 

Production Department curriculum content scored 20% (cluster C7). The indicator from 

Section B that addresses topics surrounding adapted sustainable livestock and pasture 

management scored 4, indicating inclusion within the curriculum. Indicators of Section B not 

formally introduced in the department’s learning programme included indigenous knowledge, 

techniques to enhance livestock farmers’ resilience, climate adaptation, reducing carbon 

footprint, and methods to increase nutrition quality whilst increasing production. 

 

Figure 2: Climate-Smart Innovation Tool – Section A and Section B (Animal Production) 

calculated average indicator cluster score analysis for the Department of Animal 

Production 
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4.3 Climate-Smart Innovation Tool – Department of Irrigation 

 

The Irrigation Department review is based on the score analysis of three tools completed by 

two lecturers and one Head of Department. Figure 3 illustrates the climate-smart 

responsiveness of the Irrigation Department through average cluster indicator score analysis. 

Indicator cluster C1 (staff expertise and innovation) scored the highest at 60%. Indicator A3 

and A4 both scored 5, indicating that the staff recognise the importance of integrating climate-

smart agriculture into the curriculum and learning practices. The development of competencies 

among students (indicator cluster C2) scored 33%, while the inclusion of general climate-smart 

agriculture topics (indicator cluster C3) scored 11%. Indicator D5 (development of 

entrepreneurial skills) scored the highest (3) of all indicators of indicator cluster C3. Indicator 

cluster C4 (examination and assessment of climate-smart agriculture responsive topics) scored 

40%. Indicator cluster C5 (practical curriculum content and research) scored 31%. Indicators 

F1 and F6 within cluster C5 scored zero, indicating the absence of climate responsive research 

within the department and no bursaries for studying food security nor water harvesting are 

available. Indicator G1 scored 4 within the cluster C6 (community engagement). This indicates 

that, according to the score analysis, the department is engaged in community involvement 

projects focusing on food security and rural wealth development. Cluster C7 (climate-smart 

agriculture integration within the formal curriculum) scored an average of 30%. Cluster B3 

(climate-smart agricultural concepts and practices relevant to Irrigation: Natural Resource 

Management – Water) from Section B of the tool scored 33%. The indicator reviewing the 

inclusion of sustainable water management practices within the curriculum and learning 

practices of the department scored high at 4 (80%).  

 

 
Figure 3: Climate-Smart Innovation Tool – Section A and Section B: Natural Resources 

– Water (B3) calculated average indicator cluster score analysis for the Department of 

Irrigation 
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4.4 The management and institutional policies’ climate-smart responsiveness 

 

The National Diploma in Agriculture: Irrigation’s overall scores for Section C were average. 

Section C reviews the institutional and policy climate responsiveness. The Climate-Smart 

Innovation Tool – Section C cluster indicators include Curriculum Outline of the National 

Diploma (Indicator Cluster P1), Operations and Management (Indicator Cluster P2), Student 

Climate-Smart Agriculture Responsiveness and Participation (Cluster Indicator P3), and 

Policies and Written Statement (Cluster Indicator P4) (Van Staden et al, 2018). Figure 4 depicts 

the climate-smart responsiveness of all the indicators within the clusters of Section C of the 

Tool. The overall diploma scored the highest in the policies and written statements section 

(Indicator Cluster P4) at 38%. The institute scored 2 (40 %) in all the indicators within Indicator 

Cluster P4 (the level of integration of climate-smart agricultural concepts such as sustainability 

into the existing institutional policies), except for P5 that scored 3 (60%). The positive score 

indicates that the college is aware of provincial policies that reflect the educational engagement 

with climate-smart agriculture and responsiveness. It also indicates that climate change issues 

inform the decision-making process in the institute’s policy and structure. Management of the 

college reflected that the college has a good deal of support to assist in the integration of 

climate-smart agriculture and climate responsiveness aspects into the diploma. There was 

integration of sustainability into the existing institutional policies. The vision and mission of 

Taung Agricultural College is also committed towards climate-smart responsiveness. 

 

The college scored 33% for Indicator Cluster P1 (curriculum outline and National Diploma) 

that focuses on the integration of climate-smart responsive concepts into the National Diploma. 

The assessment indicated that topics such as the sustainable increase of agricultural 

productivity (Indicator D1), adaptation, building resilience to climate change (Indicator D2), 

and greenhouse gas emission challenges (Indicator D3) form part of the curriculum as these 

indicators all scored 2 (40%). The extent to which the curriculum is relevant to farmers and 

extension officers that face climate change challenges scored 2 (40%, Indicator D5). However, 

food security and homestead farming is only covered to a slight extent and scored 1 (20%, 

Indicator D4). Indicator D6 scored 1 (20%) due to a lack of interdisciplinary education and 

articulation of information between subjects that can link extension education, food security, 

and climate change. The scores collaborated with the curriculum content. Taung Agricultural 

College curricula were newly developed in 2014. Therefore, certain topics aligned with 

climate-smart responsiveness are included in the curriculum. Subjects that are climate-smart 

agriculture orientated include Natural Resource Management, Soil and Water Conservation, 

and Rural Development.  

 

The section on operation and management scored 17%. There were no waste reduction 

practices or recycling practices on the campus at the time of review, as indicated by indicators 

O1 and O2. Indicators O3 and O4 scored low at 2 (40%) indicating that the campus is aware 

of the importance of reducing greenhouse gas emissions and conserving energy. Indicator O5 

scored at 3 (60%) as a climate-smart agricultural awareness campaign was initiated in 2016. 

However, there were no water saving practices, including rainwater harvesting and 

conservation practices, on campus at the time of the review. Thus, Indicators O6 and O7 scored 

zero. Indicator Cluster P3 (student climate-smart responsiveness and participation) scored zero 

on all indicators. 
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4.5 Reflexive tool to review, support and track innovations 

 

The aim of this study was to develop a reflexive tool that could review, support and track 

curriculum innovation. The tool allowed the agricultural teaching staff to become aware of how 

their teaching and learning practices affect the students’ awareness and perceptions of the 

world. The student awareness section in the tool indicated to the staff what climate-smart 

knowledge and competencies the students require to be climate responsive. The tool assisted 

agricultural trainers to identify what topics were relevant to the subject under review as well as 

the climate-smart responsive status of the subject (Van Staden et al, 2018). The Climate-Smart 

Innovation Tool was shown to be a useful tool for curriculum alignment review and thus for 

charting out the start of reflexive learning and change processes that are needed to support the 

incorporation of climate responsive knowledge into the system. 

 

The tool is applicable as a knowledge engagement tool to capacitate lectures by exposing them 

to new abstract concepts. The tool became a reflexive tool that allows the reviewers to 

capacitate themselves and innovate their teaching and learning programme towards climate-

smart responsiveness. From the Climate-Smart Innovation Tool, an online version of the tool 

emerged as sub-tools. These sub-tools on the Amanzi For Food (2019) website. The Online 

Climate-Smart Innovation Tools were developed to assist any agricultural trainers to review 

individual training, curriculum or extension education programme’s climate-smart 

responsiveness. The tool was utilised as a reflexive tool that provides additional opportunities 

of self-development of knowledge and competencies through online feedback reports and 

suggested reading sections.  

 

  
Figure 4: Climate-smart responsiveness of the management and institutional policies of 

Taung Agricultural College 
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5. DISCUSSION 

 

This study was developed as a supported process of climate-smart Innovation that examines 

curriculum and learning system responses to climate change and food insecurity within the 

Provincial Agricultural Innovation System. The inclusion of climate-smart concepts into the 

agriculture curriculum is a way to prepare future farmers to ensure food security and regional 

climate responsiveness. Post-schooling education is a critical contributor to this goal as many 

of the students who graduate from the ATIs ultimately work as agriculture extension workers 

or become farmers themselves (SARUA, 2014). 

 

The climate-smart innovation curriculum review revealed variations in the extent of alignment 

between the curriculum and climate-smart agricultural practices and concepts amongst the 

departments. The curriculum under view is a fairly new established curriculum, developed in 

2014. Thus, the diploma is relatively aligned with the needs of the agricultural system. 

However, as climate-smart agriculture has only recently been introduced into the system, since 

2015 (Van Staden, 2018), it is not surprising that climate-smart agriculture absences within the 

system were identified. The Climate-Smart Innovation Tool analysis developed a clear picture 

of the climate-smart responsiveness of the National Diploma of Agriculture - Irrigation. The 

tool data highlighted that climate-smart concepts such as climate change, food security, water 

conservation, adaptation, and building resilience to climate change are not directly part of the 

curriculum of Taung Agricultural College.  

 

All departments that participated in this study indicated a willingness to partake and support 

curriculum innovation towards climate-smart responsiveness. Thus, the commitment of the 

staff to initiate change indicates the importance of a tool that can support agricultural trainers 

during innovation within the agricultural research, training, and extension sub-systems towards 

a climate-smart system. A climate-smart agricultural approach is a functional response to 

climate change and can help to lead engagement and curriculum innovation. Since this review, 

the agricultural college staff has implemented rainwater harvesting and conservation practices 

on campus, developed a learning network within the community alongside Amanzi for Food 

(2019), and integrated more climate change awareness practices into the curriculum. This study 

indicated that the approach is not too complex to understand, and participants showed a 

willingness to engage with the approach through the Climate-Smart Innovation Tool.  

 

Through the use of the tool, it became evident that the agricultural trainers need support to 

design, develop and produce new climate-smart responsive content for the curriculum and the 

corresponding teaching and learning practices to reach the gap between the research-training-

extension knowledge triangle (Academy of Science of South Africa (ASSAf), 2017). The 

agricultural trainers do not always have access to or time for the new agricultural developments 

and research, as the colleges are not research institutes. Newly appointed trainers do not 

necessarily have an academic background in agriculture nor practical experience, a finding also 

reported in the Eastern Cape Province, especially when it comes to new areas of study that have 

not previously been included in the agricultural college curricula such as rainwater harvesting, 

conservation practices, and climate change (Lotz-Sisitka et al, 2016). However, if the trainers 

and curriculum developers do not have the necessary competencies, knowledge and tools, or 

transformative agency, initiating innovation towards a climate-smart system is not possible or 

very difficult, as was reported by Togo (2009) and Agbedahin’s (2016) studies on sustainability 

in higher education. In such a context, professional development programmes for agricultural 

trainers become important, but there are often too few of these available, especially in new 
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areas of study such as climate-smart agriculture (Van Staden, 2018). This is where tools, 

especially online review tools, can be used to improve skills’ development and training of 

agricultural trainers. As previous studies have indicated, the training of trainers is a priority. 

The training of extension workers should receive substantial focus. They are the agents that 

translate the research and training to the agricultural community (ASSAf, 2017).  

 

The development of tools such as the Climate-Smart Innovation Tool supports the uptake of 

new knowledge and skills into extension education. Different sections of the tool and online 

tools can be used by any agricultural trainer, including extension officers, to review a 

curriculum, a practical teaching garden lesson, practices implemented in a demonstration site, 

or the content of a trainer of trainers’ workshop. Through a self-review process supported by 

the Climate-Smart Innovation Tool as a reflexive and knowledge stimulus tool, the reviewer 

can visualise the potential expansions of the curriculum and learning practices, thus allowing 

the reviewer to identify the challenges, dynamics, practices, and teaching methodology that 

require transformation or revision as aligned with the expansive learning cycle (Engeström, 

1987).  

 

6. CONCLUSION  

 

The inclusion of climate-smart agriculture into the agricultural education system is of utmost 

importance. Over the years, the need within the curriculum has developed and changed. 

Knowledge and competencies relating to sustainability and climate responsiveness require 

integration into the agricultural research-training-extension knowledge triangle (ASSAf, 

2017). For the implementation of new knowledge and competencies within the curriculum and 

learning practices, the agricultural trainers, including the extension and rural development 

officers within the system, need to be trained in the new practices, learning and teaching topics 

(DoA, 2005a; DoA 2005b; DAFF, 2008).  

 

The development of the tool, and online tools, was part of a broader study of the journey of 

innovation and to increase climate responsiveness of the agricultural education system. The 

aim of the Climate-Smart Innovation Tool’s score analysis was to stimulate reflexivity and 

further discussions towards curriculum innovation. The tool supports the college staff during 

curriculum innovation within the curriculum and learning activity system towards a climate 

responsive system. Since this analysis, the college has initiated various curriculum innovations 

and participated in climate responsive training. 

 

The Climate-Smart Innovation Tool, based on suitable indicators and clear targets, refocuses 

the curriculum relevance to farmers and extension officers facing climate change, whilst 

capacitating trainers to develop and coordinate their training programme. The Climate-Smart 

Innovation Tool is a tool for charting out the start of reflexive learning and change processes 

that are required to support the incorporation of climate responsive knowledge into the 

agricultural research-training-extension triangle. The tool can assist in reporting the 

responsiveness of the system, be used as a reflexive knowledge engagement aid, while also 

evaluating the institutional functioning within the system. The tool is a step in the right 

direction to provide agricultural trainers with a way to self-evaluate and review their innovation 

practices to prioritise the integration of climate-smart practices in South Africa.   
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ABSTRACT 

 

The need to reduce social exclusion suffered by female arable crop farmers in Abia State as a 

way of enhancing their climate change adaptive capacity prompted this study. The study 

identified the effect of social exclusion on climate change adaptation of female arable crop 

farmers in Abia State, Nigeria. A multiple stage sampling procedure was employed to select 

120 respondents for the study. Data were collected with the aid of questionnaires 

complemented with an interview schedule. Both descriptive and inferential statistics were used 

to analyse the data. The major effects of social exclusion on the climate change adaptation of 

female arable crop farmers includes poor access to credit facilities to enhance adaptation 

activities (  = 2.8), lack of ownership to land for increased farm size (  = 2.8), and inadequate 

access to important agricultural equipment and inputs for better adaptation (  = 2.7). The 

ordinary least square regression analysis showed that a significant relationship exists between 

the socio-economic characteristics of the female arable crop farmers and the level of social 

exclusion they suffer. It was recommended that formal education of women, skill acquisition 

and empowerment programmes for women, and enlightenment by extension and advisory 

services on the implications of social exclusion could aid in the reduction of social exclusion 

amongst female arable crop farmers. 

 

Keywords: Arable crop farmers, Climate change adaptation, Female farmers, Extension 

 

1. INTRODUCTION 

 

The issue of climate change has become very topical in Nigeria because of its obvious adverse 

effects on almost every aspect of the nation’s economy. The Intergovernmental Panel on 

Climate Change (IPCC) (2014) refers to climate change as a change in the state of the climate 

that persists for an extended period, typically decades or longer. It refers to any change in 

climate over time, whether due to natural variability or as a result of human activity. Similarly, 

Onubuogu and Esiobu (2014) define climate change as variations in climate that are attributed 

indirectly or directly to human activities which alter the composition of the global atmosphere 

and which are in addition to natural variability observed over a comparable period of time. 

Thus, climate change describes a significant and sustained adjustment in the geometric 

distribution of the global climatic environment over time.  

 

Climate change is seen to be associated with increased frequency and intensity of extreme 

weather conditions. Though the impacts of climate change could be said to be felt in every 

aspect of the Nigerian economy, the agricultural sector suffers more from this impact as a result 

of its high dependence on climate variables. Agricultural production in Nigeria is mostly 

practiced at a subsistence level characterised by high dependence on rain. Unfortunately, the 
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climate has grossly changed, and as such, affects the lives of many people, especially the poor 

rural dwellers who depend mostly on agricultural activities for sustenance. Their livelihoods 

and food security, already endangered by some health and socio-economic problems, are even 

more endangered by the impacts of climate change (Akpodiogaga & Odjugo, 2010; Odjugo, 

2010). Therefore, adaptation to climate change has become an important issue.  

 

The United Nations Development Programme (UNDP, 2012) stated that climate change 

impacts men and women differently, given their different roles and responsibilities at the 

household and community levels. It explains that women are more exposed and vulnerable to 

climate change because they are often poorer, receive less education, and are not involved in 

political and household decision-making processes that affect their lives. Thus, climate change 

aggravates already existing problems faced by women in developing countries whose 

livelihood depends on agriculture and access to natural resources. Similarly, the Food and 

Agriculture Organisation of the United Nations (FAO, 2011) stated that agriculture is 

underperforming in many developing countries for a number of reasons. Among these is the 

fact that women lack the resources and opportunities they need to make the most productive 

use of their time. FAO (2011) went further to explain that women are farmers, workers and 

entrepreneurs, but almost everywhere they face more severe constraints than men in accessing 

productive resources, markets and services. This “gender gap” hinders their productivity and 

reduces their contribution to the agricultural sector as well as the achievement of broader 

economic and social development goals. Closing the gender gap in agriculture would produce 

significant gains for society by increasing agricultural productivity, reducing poverty and 

hunger, and promoting economic growth.  

 

Social exclusion is a breach of social bond and is seen as a process of decreased participation, 

access and solidarity (Silver, 2007). It also stresses social distance, marginalisation, and 

inadequate integration of a particular group or area in a society. Silver (2007) viewed social 

exclusion at two levels: at the societal level as inadequate social cohesion or integration, and 

at the individual level as the lack of opportunity to function in expected social activities and to 

build meaningful social relations. Women in Nigeria, despite their numerous contributions to 

food production and family upkeep, suffer social exclusion. They play a significant role in 

agricultural development in Nigeria, accounting for over 70% of the labour force, thus playing 

a pivotal role in sustaining the economy (Anyoha, 2011; Chandy, 2012; Idachaba, 1993; Meyer 

& Sullivan, 2011; Olatunji, Ifeanyi-Obi & Etuk, 2015). Rural women in Nigeria have generally 

borne and still bear the primary responsibility of their family survival, even with unequal access 

to production and development resources (Ogunlela & Mukhtar, 2009; Ojutule & Elizabeth, 

2017; Okunade, 2007; Olawoye, 2007). 

 

In rural areas where most of the world’s hungry people live, women produce most of the food 

consumed locally. Their contribution could be much better if they had equal access to essential 

resources and services such as credit facilities and training. When women are excluded from 

basic agricultural inputs or resources in general, there will be a limit in the extent they can 

attain in food production, thereby reducing the level of farm output generated by women. 

Reduced food security and productivity could be as a result of the exclusion of women from 

land ownership (Ifeanyi-Obi, Olatunji & Akpala, 2014; Obasi, 2005). The standard of living of 

many farm families depends on the income received by the women from the sales of the farm 

produce, and so the exclusion of women from access to natural resources will lead to a 

decreased standard of living for the farm families. Women are also excluded in the aspect of 

policy making in agriculture which has led to an increased ignorance of women on some basic 
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policies in the agricultural sector as a whole. The involvement of women in the policy making 

process would boost the agricultural sector as their participation will enable them to identify 

and develop food security projects, and also help inform them of their right to some farming 

inputs, for example, seeds and fertilizers. 

 

However, due to their generally weak position in society and family, women are not usually 

included in discussions and decision-making processes related to climate change or any other 

issue. Their limited access to information and resources such as land and credit further prevents 

them from developing their capacities in agriculture, even though they play a crucial role in 

food security. Females are often ignored, overlooked, and not taken seriously when they try to 

get involved or make their contributions and share their knowledge. In some cases, they are not 

regarded as proper farmers, but rather called farm wives, and as such, are not capable of 

producing and sharing valuable knowledge about farming. This poses a great challenge to them, 

particularly in developing their capacity for successful climate change adaptation. 

 
Successful adaptation to climate change requires holistic efforts, unrestricted access to 

information and resources, and team effort. These will not be possible in an environment where 

indices of exclusion still thrive. Unfortunately, some of these indices of exclusion are covered 

up with some cultural practices making it difficult to explicitly deal with them. Nevertheless, 

knowledge on the deprivations and negative effects of exclusion will help poor rural dwellers 

to identify all forms of exclusion and overcome the associated challenges, particularly those 

posing a serious challenge to climate change adaptation.  

 

It is against this background that this study assessed the effects of social exclusion on climate 

change adaptation of female arable crop farmers. The paper tests the hypothesis that socio-

economic characteristics of female arable crop farmers in Abia State do not significantly affect 

the level of social exclusion suffered. The specific objectives of this paper were to:  

1. Describe the socio-economic characteristics of female arable crop farmers in Abia 

State. 

2. Ascertain whether female arable crop farmers face social exclusion in the study area. 

3. Identify the level of social exclusion suffered by female arable crop farmers in Abia 

State. 

4. Assess the effects of social exclusion on female arable crop farmers to climate change 

adaption in the study area. 

5. Determine the activities that could reduce social exclusion amongst female arable crop 

farmers in Abia State. 

 

2. METHODOLOGY 

 

2.1 Study area 

 

The study was conducted in Abia State of Nigeria. Abia State is one of the 36 states in Nigeria 

and is located in the south-eastern agro-ecological zones of Nigeria. Abia State lies between 

latitudes 5o49’ and 6o12’ north of the equator, and longitudes 7o23’ and 8o02’ east of the 

Greenwich meridian. The climate is tropical and humid all year round. The rainy season ranges 

from March to October, while the dry seasons occur from November to February. The mean 

annual rainfall ranges from 2000mm to 2500mm with the southern areas receiving more than 

the northern areas. The temperature ranges from a minimum of 22oC to a maximum of 31oC 
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(Okezie, Sulaiman & Nwosu, 2012). The vegetation is predominantly a lowland forest. Abia 

State is divided into three agricultural zones: Aba, Umudike and Ohafia agricultural zones. The 

major occupation of the inhabitants is farming. The major crops grown are arable crops (e.g. 

yam, cassava, rice, maize, cocoyam, plantain, pepper, melon, etc.) and economic crops (e.g. 

oranges, oil palm, kola nut, cocoa, bush mango, oil bean seed, bread fruit, etc.). Crop farms are 

usually in small holdings of about 0.5 to 3 hectares (Ezeali, 2015). 

 

2.2 Study design and data collection 

 

The study involved female arable crop farmers in Abia State. A multi-stage sampling procedure 

was employed to select the sample for this study. The first stage comprised of random selection 

of one agricultural zone from the three zones in the state. Aba agricultural zone was selected. 

This zone comprised of 12 blocks. The second stage comprised of random selection of six 

blocks from the 12 blocks in the zone. The third stage was the random selection of two circles 

from each of the selected blocks, giving a total of 12 circles for the study. The final stage was 

the selection of 10 female arable crop farmers from each of the selected circles, giving a total 

of 120 respondents for the study.  

 

Structured questionnaires were used for literate female arable crop farmers while interview 

schedules were employed for illiterate female arable crop farmers. The questionnaire was face 

and content validated to ensure it measured the construct of interest. The split-half method was 

used to assess the reliability of the research instrument. A total of 40 copies of the questionnaire 

was administered to 40 respondents who were randomly selected from two blocks not included 

in the study. Data collected were shared into two categories of even and odd numbers. These 

were correlated using Pearson Product Moment Correlation (PPMC), the result of the analysis 

yielded a correlation coefficient of 0.78 which, according to Udofia (2011), is reliable.  

 

2.3 Data analysis 

 

Data collected for this study were analysed using descriptive statistical tools and inferential 

statistics. The research objectives were analysed using the descriptive statistical tools while the 

hypothesis was tested using ordinary least square (OLS) multiple regression analysis. Level of 

social exclusion suffered by the female arable crop farmers was captured using a four-point 

Likert type scale rated as follows: Very high = 4; high = 3; low = 2; very low = 1. A midpoint 

of 2.5 was obtained, and based on this, mean scores greater than or equal to 2.5 imply that the 

exclusion suffered was high, while mean scores less than 2.5 imply low exclusion suffered. 

Effects of social exclusion on climate change adaptation of female arable crop farmers and 

activities to reduce social exclusion of female arable crop farmers were captured using a four-

point Likert type scale rated as follows: Strongly agree = 4; agree = 3; disagree = 2; strongly 

disagree = 1. Again, a midpoint of 2.5 was obtained, and based on this, any mean score greater 

than or equal to 2.5 implies agreement with the statement, and any mean score less than 2.5 

implies disagreement with the statement. 

 

The OLS regression model is stated as follows:  

Ya = f (X1, X2, X3, X4, X5, X6, X7, X8, X9, e) 

Where Ya = Index of level of social exclusion suffered by female arable crop farmers (based 

on statements measured on four-point Likert type rating scale of Very High = 4, High = 3, low 

= 2, very low = 1). 
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X1 = Age (measured in years) 

X2 = Marital status (Dummy variable, single = 1, married = 2) 

X3 = Educational status (Number of years spent in school) 

X4 = Farming experience (Measured in years)  

X5 = Household size (Number of persons per household) 

X6 = Major occupation (Dummy variable, farming = 1, non-farming = 2) 

X7 = Farm size (measured in plot) 

X8 = Monthly income (measured in Naira) 

X9 = Major aim of production (measured on a three-point Likert type scale of sale = 1, 

consumption = 2, both = 3)  

e = error term  

 

It is expected a priori that the coefficients of X1, X2, X3, X4, X5, X6, X7, X8, and X9 > 0. 

 

Four functional forms of the model, namely linear, double log, exponential, and semi-log were 

estimated. The linear equation was chosen based on the appropriateness of signs, magnitude of 

coefficient of multiple determinations (R2), statistical significance of the variables, and a priori 

theoretical expectations. The relationship between the dependent variable and each of the 

independent variables was examined using the four functional forms: linear, semi-log, 

exponential, and double log. 

Linear: Y= B0 + B1X1 + B2X2 + B3X3 + B4X4 + B5X5 + B6X6 + B7X7 + B8X8 + B9X9 

+e  

Semi-Log: Y= B0 + B1 logX1 + B2 logX2 + B3 logX3 + B4 IogX4 + B5 logX5 + B6logX6 + 

B7logX7 + B8logX8 + B9logX9+ e 

Exponential: logY=B0 +B1X1 +B2X2 +B3X3 +B4X4 +B5X5 +B6X6 +B7X7 +B8X8 + 

B8X8+ e 

Double Log: logY=B0 +B1 logX1 +B2 logX2 +B3 logX3 +B4 logX4 +B5 logX5 +B6 logX6 

+B7logX7 + B8logX8 + B8logX8+e  

Bo = intercept  

B1, B2...B8 =estimated coefficients 

e = error term  

 

3. RESULTS AND DISCUSSION 

 

3.1 Socio-economic characteristics of female arable crop farmers 

 

From Table 1, it can be seen that 81% of the respondents were married with a mean age of 46 

years, indicating that the respondents are old enough to have experienced the change in climate, 

and hence are able to provide reasonable answers to the research questions. Approximately 

45% of the women attended tertiary institutions. This could be due to the fact that the study 

was conducted in a semi-urban area, hence the high number of literate women. Farming (65%) 

is the major occupation of the female arable crop farmers with an average farming experience 

and monthly income of 19 years and N33 581 respectively. The large majority (93%) of the 

female arable crop farmers have farm sizes of less than 1ha of land with both mono-cropping 

and mixed cropping (71%) being practiced.  
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Table 1: Socio-economic characteristics of female arable crop farmers 

VARIABLE  FREQUENCY PERCENTAGE (%) MEAN 

Age     

≤ 25 6 5.20 46 

26-35 22 19.00  

36-45 39 33.30  

46-55 26 22.40  

56-65 16 13.10  

66-75 8 7.00  

Marital status    

Single  22 18.80  

Married  95 81.20  

Educational status    

Primary  21 17.00  

Secondary 44 37.70  

Tertiary 52 45.30  

Farming experience (in years)    

1-10 44 38.70 18.57 

11-20 34 23.80  

21-30 16 15.60  

31-40 17 16.70  

41-50 6 5.20  

Household size     

1-4 34 29.00 5.50 

5-8 77 65.80  

9-12 6 5.20  

Major occupation    

Farming  77 65.8  

Non-farming 40 34.20  

Monthly income (in Naira)    

≤ 20 000 73 61.40 33581.20 

21 000 – 60 000 28 23.00  

61 000 – 100 000 11 9.50  

101 000 – 140 000 3 2.60  

141 000 – 180 000 1 0.90  

181 000 – 220 000 1 0.90  

221 000 – 260 000 0 0  

261 000 – 300 000 2 1.70  

Size of plot (in hectares)    

≤ 1 109 93.20  

1 – 2 6 5.20  

≥ 3 2 1.70  

Cropping system practiced    

Mono-cropping 2 1.70  

Mixed cropping 30 26.60  

Both 83 71.70  
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Major aim of production    

Consumption 6 5.10 2.83 

Sales 8 6.80  

Both 103 88.1  

Source: Computed from Field Survey, 2018 

 

3.2 Social exclusion amongst female arable crop farmers in the study area 

 

From Table 2, it can be seen that there is social exclusion amongst female arable crop farmers 

in Abia State. Of the 10 statements used to capture social exclusion in the study area, the 

respondents indicated that they suffer exclusion in all the aspects with unequal access to credit 

facilities (84%), denial of access to land ownership (83%), limited access to available resources 

(81%), denial to head groups and associations (77%), and unequal access to social services 

(76%) as the major areas of social exclusion suffered. The Department for International 

Development (DFID, 2005) noted that women are often socially excluded. This could 

sometimes be deliberate through laws and policies that deny them access to certain resources, 

even inheritance. In some tribes, social exclusion could be as a result of some traditional beliefs 

and practices that undermine women and irrationally subject them to the authority of their 

husbands. In some cases, people unofficially perpetuate social exclusion through undue 

discrimination against women in society. 

 

Table 2: Social exclusion amongst female arable crop farmers in Abia State 

*Multiple responses 

Source: Field survey, 2018 

 

3.3 Level of social exclusion suffered by female arable crop farmers in the study area 

 

Table 3 displays the mean scores for the statements used to capture the level of social exclusion 

suffered by these female arable crop farmers, and it shows that a high level of social exclusion 

is experienced in accessing credit facilities (  = 3.1), access to available resources (  = 2.9), 

ownership of land (x = 2.9), access to social services (  = 2.7), and headships of social groups 

Variable Percentage 

Lack of access to information sources. 70* 

Lack of access to available resources (e.g. farm inputs). 81* 

Denial of access to land ownership. 83* 

Unequal access to social services (e.g. education). 76* 

Denial of freedom to exercise their voice. 68* 

Denial of involvement in decision making process is limited. 69* 

Unequal access to credit facilities (e.g. loans, insurances, grants). 84* 

Denial of opportunity to participate in social activities that will improve our 

livelihood. 
72* 

Denial to head groups and organisations. 77* 

Geographic segregation. 73* 
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and organisations (  =2.7). FAO (2011) stated that agriculture is an important engine of growth 

and poverty reduction, but the sector is underperforming in many countries, particularly in sub-

Saharan Africa because women, who are often a crucial resource in agriculture and the rural 

economy, face constraints that reduce their productivity. It noted that women’s participation in 

rural labour markets varies considerably across regions, but invariably women are over-

represented in unpaid, seasonal and part-time work, and the available evidence suggests that 

women are often paid less than men for the same work (FAO, 2011). Similarly, FAO and 

Economic Community of West African States (ECOWAS), country gender assessment series 

(FAO, 2018), noted that despite women’s increasing contribution to livestock and crop 

production in Nigeria, they still suffer deprivations and exclusion in some important areas such 

as land ownership, holding of positions in mixed farmers associations, wages received in 

income generating activities, as well as a right to their own savings and financial assets. The 

results of this study confirms that women still suffer a high level of exclusion in many aspects 

of livelihood. 

 

Table 3: Level of social exclusion faced by the respondents 

*Mean ≤ 2.5 low level  

**Mean ≥ 2.5 high level 

Source: Field Survey, 2018 

 

3.4 Effects of social exclusion on female arable crop farmers’ adaptation to climate 

change 

 

The results from Table 4 show that poor access to credit facilities that could improve the buying 

of farm inputs for better climate change adaptation (  = 2.8), inadequate access to important 

agricultural equipment that could enhance climate change adaptation effort (  = 2.7), lack of 

ownership of farm land for increased farm size(  = 2.8), limitation of participation in decision 

making process of some important climate change adaptation activities (  = 2.6), and reduction 

of access to farm inputs for better adaptation (   = 2.7) are the significant effects of social 

exclusion on female arable crop farmers’ adaptation to climate change. Climate change 

adaptation amongst farmers is known to be affected by various factors ranging from socio-

VARIABLE MEAN 

Lack of access to agricultural information. 2.2* 

Lack of access to available resources (e.g. farm inputs). 2.9** 

Denial of access to land ownership. 2.9** 

Unequal access to social services (e.g. education). 2.7** 

Denial of freedom to exercise their voice. 2.5** 

Denial of involvement in decision making process is limited. 2.5** 

Unequal access to credit facilities (e.g. loans, insurances, grants). 3.1** 

Denial of opportunity to participate in social activities that will improve our 

livelihood. 
2.5** 

Denial to head groups and organisations. 2.7** 

Geographic segregation. 2.6** 
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economic to cultural factors. This includes access to information and available resources, 

ownership of land, membership of farmer groups, access to improved farm inputs, educational 

status, age, and income level (Apata, Samuel & Adeola, 2009; Dang et al, 2019; Ifeanyi-Obi 

et al, 2017; Ifeanyi-Obi, Asiabaka & Adesope, 2014; Onubuogu & Esiobu, 2014). 

 

Respondents who were interviewed disclosed that they spent large sums of money on leasing 

land for agricultural activities, making it difficult for them to expand their farm size as a means 

of climate change adaptation. Furthermore, it was noted that their male counterparts have 

access to large expanses of land inherited from their fathers and can expand their farm size 

reasonably without having to spend as much money as they do. In addition, a lack of access to 

relevant information on available trainings, farm inputs, and extension services make it more 

difficult for them to adapt to climate change as these are important variables needed for 

effective climate change adaptation. They noted that in most cases, they are denied holdings of 

important positions in associations with mixed membership, even when the female candidate 

is known to possess a better capacity to handle the position. This demoralises them and makes 

adaptation efforts less effective.  

 

 

 

 

 

 

https://urldefense.proofpoint.com/v2/url?u=http-3A__dx.doi.org_10.17159_2413-2D3221_2019_v47n1a485&d=DwMFAg&c=vTCSeBKl9YZZHWJzz-zQUQ&r=2O1irMqrdumXAIE9PdSLREhTXj5iyPGEywcz8I6zQwI&m=niwmmhX1mCI8GpeJjK8D7j-v09hQgXHBu3LsS3Opojw&s=98o8gy8B6ly02TS5WoJvLScIQPXENi4ceK3R3c9Iu9c&e=


S. Afr. J. Agric. Ext.               Ifeanyi-obi & Ugorji 

Vol. 48 No. 1, 2020: 55 - 69                     

http://dx.doi.org/10.17159/2413-3221/2020/v48n1a526                    (License: CC BY 4.0) 

 

64 

 

Table 4: Effects of social exclusion on climate change adaptation of female arable crop 

farmers 

*Mean ≤ 2.5 implies disagree 

**Mean ≥ 2.5 implies agree 

Source: Field Survey, 2018 

 

3.5 Activities to reduce social exclusion amongst female arable crop farmers in the study  

 

Table 5 portrays the activities that could reduce social exclusion amongst female arable crop 

farmers in the study area. Formal education of women (  = 2.2), sensitisation workshops to 

educate rural people on the negative effects of social exclusion (  = 2.3), skill acquisition and 

empowerment programmes for women ( = 2.4), involvement in cooperative societies (  = 

2.2), enlightenment by extension and advisory services on the implications of social exclusion 

(  = 2.2), and non-formal educational programmes for rural women (  = 2.3) were highlighted 

as the major activities that could reduce social exclusion in the study area. Findings show that 

the farmers consented that all the suggested ways of reducing social exclusion are significant. 

This result agrees with recommendations made by FAO and ECOWAS, country gender 

assessment series (FAO, 2018), on how to promote gender in agriculture and rural development 

in Nigeria, which includes increased representation of women in leadership positions, women’s 

rights to ownership, savings and decision making on their agricultural investments and 

revenues, ban or impose strict penalties on negative traditional and cultural practices that are 

obstacles to the national and individual development of women, gender responsive budgeting, 

VARIABLE MEAN 

Social exclusion results to inadequate access to basic climate change adaptation 

information. 
2.4* 

It causes poor access to credit facilities that could help me buy improved farm 

inputs for better climate change adaptation. 
2.8** 

Inadequate access to important agricultural equipment that could enhance my 

climate change adaptation effort. 
2.7** 

I lack ownership of farmland for increased farm size. 2.8** 

It limits my participation in decision making process of some important climate 

change adaptation activities. 
2.6** 

It reduces my access to farm inputs for better adaptation, e.g. seedlings. 2.7** 

It limits my access to adequate agricultural extension services that could improve 

my climate change adaptation activities. 
2.5** 

It denies me access to membership in cooperative society that could enhance my 

climate change adaptation effort. 
2.4** 

Social exclusion leads to reduced agricultural productivity. 2.7** 

Social exclusion generally militates against my climate change adaptation effort. 2.5** 

Social exclusion discourages me from investing in agriculture. 2.5** 

It leads to inability to adopt to climate change mitigation strategies. 2.6** 
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increased enlightenment of the citizenry on women rights and privileges, increased funding for 

women education, as well as programmes and policies that will improve women ownership of 

land (FAO, 2018). Similarly, Odurukwe, Matthews-Njoku and Ejiogu-Okereke (2006) noted 

that women’s increased access to resources can contribute in enhancing their livelihood 

activities. 

 

Table 3: Activities that could reduce social exclusion of female arable crop farmers 

*Mean ≤ 2 implies disagree 

**Mean ≥ 2 implies agree 

Source: Field Survey, 2018 

 

3.6 Test of hypothesis 
 

H0: the socio-economic characteristics of female arable crop farmers in Abia State do not 

significantly affect the level of social exclusion suffered. 

HA: the socio-economic characteristics of female arable crop farmers in Abia state significantly 

affect the level of social exclusion suffered. 

 

Ordinary least square regression analysis was used to determine the relationship between the 

level of social exclusion suffered by female arable crop farmers and their socio-economic 

characteristics. Based on the appropriateness of signs, number of significant variables, and the 

magnitude of R2, the linear function was chosen as the lead equation. This result was confirmed 

by the F-value of 10.913 which was significant at both 0.05 and 0.01 probability level and 

further confirmed by an overall p-value of 0.000. Therefore, the null hypothesis, which states 

that the socio-economic characteristics of female arable crop farmers in Abia State do not 

significantly affect the level of social exclusion suffered, was rejected. 

 

The results in Table 6 reveal that 69.7% (R2 = .697) of variation in the level of social exclusion 

suffered by female arable crop famers could be explained by their socio-economic 

characteristics. The result indicated that four out of the eight independent variables correlated 

significantly with the level of social exclusion suffered by the female arable crop farmers. 

 

Age was found to correlate negatively and significantly with the level of social exclusion 

suffered by the female arable crop farmers. This could imply that female arable crop farmers 

in the study area who are advanced in age feel less of the effects of social exclusion than their 

VARIABLE MEAN 

Formal education of women. 2.2** 

Sensitisation workshops to educate rural people on the negative effects of social 

exclusion. 
2.3** 

Skill acquisition and empowerment programmes for women. 2.4** 

Involvement in cooperative societies. 2.2** 

Enlightenment by extension and advisory services on the implications of social 

exclusion. 
2.2** 

Non-formal educational programmes for rural women. 2.3** 

https://urldefense.proofpoint.com/v2/url?u=http-3A__dx.doi.org_10.17159_2413-2D3221_2019_v47n1a485&d=DwMFAg&c=vTCSeBKl9YZZHWJzz-zQUQ&r=2O1irMqrdumXAIE9PdSLREhTXj5iyPGEywcz8I6zQwI&m=niwmmhX1mCI8GpeJjK8D7j-v09hQgXHBu3LsS3Opojw&s=98o8gy8B6ly02TS5WoJvLScIQPXENi4ceK3R3c9Iu9c&e=


S. Afr. J. Agric. Ext.               Ifeanyi-obi & Ugorji 

Vol. 48 No. 1, 2020: 55 - 69                     

http://dx.doi.org/10.17159/2413-3221/2020/v48n1a526                    (License: CC BY 4.0) 

 

66 

 

younger counterparts. This could be as a result of their experience over the years on how to 

manage and cope with social exclusion.  

 

The result further revealed that the educational status correlated negatively and significantly 

with the level of social exclusion suffered. This implies an inverse relationship; the higher the 

educational status, the lower the level of social exclusion suffered. This could be explained by 

the fact that farmers who are more educated tend to suffer less social exclusion than the less 

educated. This could be as a result of their education which exposes them to their rights and 

privileges as well as enhances their capacity to manage any form of exclusion. In addition, it 

is observed that women who are educated are more revered and respected by their male 

counterparts in society.  

 

Table 4 Regression results showing the relationship between the socio-economic 

characteristics of female arable crop farmers and the level of social exclusion suffered 

 

 
Linear Semi log Double log 

Exponential 

model 

Constant 69.98 3.99 4.97 68.10 

 (10.78) ** (56.9) ** (25.13) ** (5.51) ** 

Educational status -7.91 -0.066 0.074 8.13 

 (-4.22) ** (4.16) ** (-3.34) ** (-2.54) ** 

Age -0.18 0.003 -0.006 5.234 

 (-2.58) * (2.56) * (1.818) (1.878) 

Household size 0.35 0.06 0.021 1.23 

 (0.45) (0.51) (0.43) (0.682) 

Aim of production 0.25 0.0013 0.234 2.25 

 (0.19) (1.14) (1.213) (1.387) 

Farm size 0.63 1.09E-06 0.0379 3.65 

 (-4.58) ** (-4.25) ** (-3.42) ** (-0.0009) ** 

Income 0.29 0.003 0.053 -4.102 

 (-3.04) * (-1.56) (-2.10) * 
(-1.402) * 

Farming 

experience 
0.23 0.033 0.037 0.256 

 (0.17) (0.28) (0.187) (0.762) 

Major occupation 0.62 0.0027 0.0185 2.340 

 (0.37) (0.194) (0.581) (0.253) 

R2 0.697 0.534 0.476 0.487 

F-statistic (F-

value) 
10.913 9.663 7.151 7.482 

Pro (f-stat) 0.0000 0.0000 0.0000 0.0000 

Figures in the first row are regression coefficients 

t-ratios are in parentheses 

*t-ratios significant at 0.05 probability level 

**t-ratios significant at 0.01 probability level 

Source: Computed from survey data, 2018  
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Furthermore, farm size and monthly income were shown to correlate negatively and 

significantly with the level of social exclusion suffered. This implies that as farm size and 

monthly income increases, the social exclusion suffered increases. A large farm size could 

suggest a higher income which could empower the female farmers to be more exposed, hence 

reduced intimidation and exclusion suffered. 

 

4. CONCLUSION AND RECOMMENDATIONS 

 

The study concludes that female arable crop farmers suffer social exclusion with denial of 

access to available resources, land and credit facilities as the major areas of exclusion. This 

also affects their capacity to adapt to climate change as access to some facilities that will 

enhance their adaptive capacity is denied. Socio-economic characteristics were found to 

correlate with the level of social exclusion suffered, implying that enhancement of these 

variables could positively enhance the capacity of these female arable crop farmers to mitigate 

social exclusion.  

 

It was therefore recommended that formal education of women, sensitisation workshops to 

educate rural people on the negative effects of social exclusion, skill acquisition and 

empowerment programmes for women, involvement in cooperative societies’ membership, 

enlightenment by extension and advisory services on the implications of social exclusion, and 

non-formal educational programmes for rural women could be effective in the reduction of 

social exclusion amongst female arable crop farmers. 
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ABSTRACT 

 

Citrus farming is one of the specialised crops which need special attention in order to have a 

better product at the end of the value chain. Citrus crops that are well looked after produce 

good income while poor crops become costly to the farmer. Any suspicions of pests’ damage 

may render the consignment for export to be turned down at the expense of a farmer. The 

objectives of this paper were to assess performance and sustainability between cooperatives 

and sole proprietorship citrus farms. The research also looked at the reasons as to why some 

farmers are more successful than others who farm in the same region with similar 

circumstances and challenges. This study compared the performance of commercial 

cooperatives and sole proprietorships of citrus farmers in Mpumalanga Province. A total of 

40 farmers were interviewed in order to establish their scale of performance and contribution 

to sustainability. The findings revealed that the knowledge was a critical factor as they were 

found knowledgeable in citrus, such as management, business planning, packaging and 

marketing. It is recommended that the emerging citrus farmers should be exposed to 

acquisition of appropriate knowledge and skills if they have to perform better.   

 

Keywords: Citrus farms, Cooperatives, Extension service, Performance, Sole proprietorship, 

Sustainability 

 

1. INTRODUCTION 

 

The production of citrus is considered as one of the specialised crop which needs special 

attention in order to have a better product at the end of the value chain. The citrus industry 

recognises this challenge and is making efforts to address product improvements. For example, 

the industry has alluded to competitiveness as a key for superior value for its customers and 

improved profits for the stakeholders in the value chain (Department of Agriculture, Forestry 

and Fisheries (DAFF), 2017). The industry even outlined that the productivity that is output 

efficiency, in relation to specific inputs with regards to human capital and natural resources, is 

the driving force in sustaining a competitive position. However, there are criticisms over the 

poor performance and weaker sustainability of some of the citrus enterprises in South Africa. 

 

In South Africa, the performance and sustainability of privately owned citrus farms, as well as 

their sustainability, as compared to their counterparts both in land reform and state owned farms 
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has created many questions. These farms are operating in the same vicinity under similar 

natural conditions. But, how do these privately owned farms use their opportunities and 

strengths to offset weaknesses and threats while their counterparts are tumbled-down by the 

same factors? Are the managers of privately owned farms just lucky or do they have some 

confidential tactics? The answer is that privately owned farms perform better and sustainably 

due to the fact that farm managers manage them better than land reform Communal Property 

Associations (CPAs), family orientated, and state owned farming enterprises. Nevertheless, 

what is the current performance and sustainability level of privately owned farms in 

Mpumalanga? This paper provides a profile of external and internal key fundamentals in the 

functional areas of the management capability, production, marketing, finance, procurement, 

personnel, risk management, as well as training of extensionists in citrus and logistics as 

significant in the advancements of better performance and sustainability. 

 

According to Makhura (1992), the farmers that are in the high net-income category are 

considered to be performing well. The farm that reflects low net-income is considered to be 

performing poorly and is unsustainable. This viewpoint is related to the approach used to assess 

the farmer support programme (Development Bank of South Africa (DBSA), 2007), which 

determines whether farmers are net buyers or net sellers of food. Nieuwoudt, Henning and 

Jordaan (2017) describe a farm’s performance as an assignment that is measured by how 

sustainable the farm is within its main markets and is determined by financial and non-financial 

measurements. In this regard, non-financial measurements include employee growth, job 

satisfaction, and self-sufficiency, amongst other things. Financial performance refers to 

minimisation of costs, maximisation of business growth, and the ability to increase profit.  

 

The concept of sustainability has recently risen on top of land reform agenda. The policy for 

the Recapitalisation and Development Programme for the Department of Rural Development 

and Land Reform (DRDLR) (2013:7), ‘The Comprehensive Rural Development Plan 

(CRDP)”, was the first major land reform initiative that enhanced the awareness of land reform 

beneficiaries and other related stakeholders about “vibrant, equitable and sustainable rural 

communities” through social cohesion and inclusive development of the rural people and 

economies. 

 

However, World Commission on Environment and Development (WCED, 1987) defines 

sustainability as a practice that meets the needs of the present generation without compromising 

the ability of the future generation to meet their own needs. The definition of sustainability in 

this regard emphasises the need for the present generation to ensure inter-generational equity 

by safeguarding the interests of future generations through maintaining the natural resources 

of this planet.  

 

Performance and sustainability are regarded important elements of the modern farming 

enterprises. However, depending on a situation and requirements, enterprises’ performance 

may have preference over sustainability. For instance, financial institutions and investors 

usually focus more on the overall picture of the enterprise’s performance (Standard Bank 

Agribusiness South Africa (SBASA), 2013). Elements of financial performance are also 

included in a complete sustainability stewardship and vice versa. However, Norton (2004) as 

well as Van Reenen, Marais and Nel (2013) indicated that performance may be hampered by 

other elements of sustainability, more particularly, social and political pressure from the 

stakeholders that stand to lose from it, even if they may be regarded as the minority, they may 
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apply pressure to derail performance. Similarly, a rapid expansion may also be hampered by 

biological factors and rising marginal costs on a limited area.   

Researchers’ reflections are that improved performance and sustainability in a farming 

enterprise are vehicles for keeping abreast with the ever-changing climate, technology, 

marketing, government policy, as well as meaningful decision making (Makhura et al., 2011). 

They are those tasks of farmers charged with the responsibility of, as SBASA (2013:1) would 

say, “having knowledge not only of the latest techniques for raising crops and farm animals 

but also of how to operate a farm business successfully”. It is therefore no surprise that when 

poor performance and weaker sustainability takes place in the farm level, the blame lies 

squarely on the shoulders of the manager.  

 

2. METHODOLOGY AND MATERIALS  

 

As far as the methodology of this paper is concerned, a total of 20 cooperative farm managers 

as well as 20 sole proprietorship farms who acquired land without state assistance within all 

three citrus regional representatives of Mpumalanga Province, namely Nelspruit, Onderberg 

and Senwes, were sampled and interviewed. A proportionate simple sampling approach was 

adopted in this study which meant that each element of the survey population had a known and 

equal chance of being selected (Illowsky & Dean, 2013). There were two strata, one stratum 

represented commercial cooperatives while the other represented sole proprietorships. Simple 

random sampling was applied in each stratum of the total population. A total of 40 respondents 

were reached from a survey population of the managers of 128 farmers who farm citrus under 

study in the 2017/18 season. The majority of the respondents (50% of sole proprietorship farms 

and 78% of cooperatives) were located in Ehlanzeni District in the Nelspruit region.  

 

2.1. Data collection 

 

There are numerous data collection methods, namely observation, face-to-face interviews, self-

administered methods, focus groups, and personal interviews (Matunhu, 2011). The data 

collection methods/techniques that were applied were predominantly face-to-face interviews. 

In terms of the data collection instruments, a structured questionnaire was utilised since this is 

mainly quantitative research. The collected data was captured and manipulated using statistical 

software. SPSS was then employed for the statistical analyses. With regards to ethical 

considerations, the respondents were assured that confidentiality would be assured and that 

they were not forced to participate in the study. 

 

3. RESULTS AND DISCUSSION 

 

3.1 Cooperative and sole proprietorship farm composition  

 

This section focuses on the farm structure of two farming entities, namely cooperatives and 

sole proprietorship farms in Mpumalanga Province.  

 

3.1.1 Cooperatives 

 

In a personal interview with Naude (2018), the following definition for farming cooperatives 

was offered, “cooperative is a venture that is established by a group of farmers with a common 

goal, which is to achieve economic viability and societal acceptance in a collective manner by 

all members. It is a joint benefit to all farming members that seek to maximise profits for 
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themselves and affiliated members”. The cooperatives’ operational structures enhancing 

performance and sustainability as well as maximisation of profit and societal acceptance in 

Mpumalanga Province are shown in Table 1.  

 

Table 1: Farming cooperative composition 

 
 

In Mpumalanga Province, the management of cooperative citrus farms was found to be 

dominated by males (100%). The reason for this is because, in the previous dispensation, 

women and inequality was the order of the day. However, the new dispensation has instituted 

laws that provide equal opportunities in all aspects of the citizens of the country. Of these 

males, 55% were in the age category of 46-55 years, 35% were older than 56 years, while 5% 

were youth (18-36 years), and a further 5% were of middle age (36-45 years). Furthermore, the 

majority of these farm managers (55%) were managing cooperatives with the lowest affiliated 

members (2-5 members), followed by 40% of managers who manage cooperatives consisting 

of 6-10 members, while only 5% of the managers take care of cooperatives comprised of 

highest affiliated members of 11-15 members (Table 1). This clearly shows that a new approach 

is needed for agricultural development and extension to ensure that gender sensation 

programmes are introduced, and a full potential of youth and women is fully exploited.  
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Almost all male farm managers obtained tertiary education (95%), as compared to only 5% of 

farm managers who have only completed secondary education (Matric). However, in order to 

assess female’s participation in other segments of farm management and decision making, the 

respondents were asked to provide the number of females in executive positions. The majority 

of females (60%) were not part of the cooperatives’ executive and thus, they were not 

participating in the cooperatives’ decision making. Although, 40% of females were part of 

executives and decision making. This might be ascribed to the new legislation of the country, 

which empowers women (Table 1). 

 

3.1.2 Sole proprietorship farms 

 

As it was depicted in the methodology and materials, the majority of commercial farms in the 

Mpumalanga Province are run as sole proprietorships. In the case of these entities, they have 

to perform better and sustainably to maximise projected profit. During the interviews with 

Olwagen (2017), he explained that in the sole proprietorship farm, the decision making process 

is relatively short and the owner is entitled to the majority of the profit. The farm operational 

structure influencing performance and sustainability of these farms is depicted in Figure 1.  

 

  
Figure 1: Farm structure of sole proprietors  

 

The management of sole proprietor farms in the Mpumalanga Province are conquered by males 

(100%), of which half are older than 56 years. The farm managers between the ages of 18 and 

35 (youth) account for 20%, while those of the middle age group (36-45 years) account for 

10%. Furthermore, those of the age group 46-55 years account for 20% of the sole proprietor 

farms’ managers. Furthermore, the majority of the managers (70%) obtained tertiary education 

as compared to 30% that only completed grade 12. In addition, these managers take care of 

sole proprietorships owned by only one family (Figure 1). Besides the positive results of the 

sustainability in the farms that are conquered by males, there should be an equal opportunity 

and recognition for women and youth in agriculture. The circumstances of women and youth 

in many agricultural projects are characterised by long hours of toil as they are underutilised, 

there is a lack of recognition, and often a negative attitude towards agriculture in general.  
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3.2 Closer analysis of farm’s performance and sustainability  

 

The results in Table 1 and Figure 1 show that all cooperatives and sole proprietorship farms 

under this study are managed by males. Thus, this section provides an assessment of 

performance and sustainability, as well as the particular unique characteristics enhancing 

performance and sustainability. The unique characteristics are divided into two categories, 

namely unique farm operation and unique farm management model. As far as the first 

characteristic, it enhances performance and sustainability, whereas a close analysis of the 

second characteristic reveals that it focuses on management of human resources, farm business, 

and succession planning. 

 

3.2.1 Characteristics enhancing performance and sustainability  

 

WCED (1987) denotes sustainability as the need for the present generation to ensure inter-

generational equity by safeguarding the interests of future generations through ensuring that 

the natural resources capital of this planet remains intact, meeting societal needs and economic 

viability.  

 

However, Naude (2018), one of the managers interviewed, has this to say about enterprise 

performance and sustainability: “A farming enterprise just like any other business entity should 

at least operate in a sustainable way to ensure better performance. If the farm is not operating 

well, such a farm cannot maintain a good performance over the long period”. Reputable and 

sustainable farming enterprise firstly needs good investment in principled operators. It is the 

writer’s observations that a farm that seeks to perform better and remains sustainable should 

begin by carefully employing an operator with the particular technical knowledge and general 

management skills. The particular characteristics of the farm operators are depicted in Table 2.  

 

Table 2: Particular operator’s characteristics   
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The majority of cooperatives and sole proprietorship farms were previously owned and 

managed by sole families (95%), whereas 5% of the cooperatives and sole farms were 

previously owned and managed by the state. These farms were performing well and 

sustainably, as reported by 95% of the participants, while 5% of these farms were not 

performing well and were unsustainable (Table 2). 

Table 2 further shows that these farming enterprises have invested largely in employing 

principled operators with the particular technical knowledge and general management skills. 

All cooperative farms (100%) employed farm managers who previously managed a farming 

enterprise and most managers had a minimum of 5-8 years of relevant farm management 

experience (50%), while other managers had more than 8 years (30%), and the other managers 

with the least number of years in managing a farm accounts for 20%. 

 

Similarly, sole farms also invested heavily in technical and skilled operators (95%) as 

compared to only 5% which are not investing deeply in the aforementioned characteristics. 

Furthermore, 95% of these farmers have recruited managers with the most combined minimum 

of 5 to more than 8 years relevant farm management experience (74%), while 5 farmers had 

recruited managers with the least experience of 3-5 years, accounting for 26% of the sample 

(Table 2). It is clear that these farming enterprises are reputable and sustainable due to the fact 

that good investment is made in recruiting principled operators with particular technical 

knowledge and general management skills. 

 

3.3 Farm management model 

 

3.3.1 Analysis of human resource management model and enterprise 

 

In South Africa, it is believed that management of farming enterprises has changed radically in 

the past decade due to factors such as political, economic, social-cultural, technological 

changes, environmental awareness, and legislation (DAFF, 2017; Goldbalt, 2012; Makhura et 

al, 2011; Wood, 2013). The current researchers’ conviction is that these factors are proven to 

have critical impact on the management model as well as performance and sustainability of 

farming enterprises.  

 

Naude (2018) and Olwagen (2017), based on their experience and observations, acknowledged 

that “The farm managers are now even expected to have good interpersonal skills to be able to 

manage human resources accordingly and farms sustainably to ensure continuous 

performance”. However, for these managers to be held accountable, it is the researchers’ 

assumption that there should be a depicted model or roadmap for successfully employing and 

managing human resources. Table 3 illustrates the analysis of the human resource management 

model applied by cooperatives and sole proprietorship farms, as well as key factors 

supplementing the model.  
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Table 3: Analysis of human resource management and supporting systems 

  
 

As seen in Table 3, the way in which both cooperatives and sole proprietorship farms employ 

and manage human resources to improve and maintain performance has not changed, 

irrespective of changes in the factors of agricultural production and the current uncertain 

political climate in which these farming enterprises have to perform. As far as employee 

recruitment and management is concerned, both cooperatives and sole proprietorships were 

previously, and are still currently employing labour force from their local villages (100%). 

 

Furthermore, recruitment can also be done from within the family itself or from 

relatives/extended family members. Either way, it is always good to bear in mind the returns 

of recruiting both family and community members. The human resource management model 

involves labour relations to ensure that good labour relations are maintained at all times. 

However, for any sectional management model to be successful, supporting systems must be 

in place. Without proper supporting systems, efforts of a sectional model will in future be of 

no value (Van Reenen et al, 2013). The key supporting systems as set out in Table 3 are 

discussed.   

 

The whole farm management model was found to be a key catalyst for good implementation 

of cooperatives (74%) and sole families’ (51%) human resources management model. The 

majority of sole families (41%) used their strategies for dealing with change and innovation to 

supplement their human resources model as compared to 8% of cooperative farms. 

Furthermore, a key factor to some of these farmer’s cooperatives (18%) and sole families (8%) 

was the support from their principals and investors. The key system supporting the human 

resources model to remain relevant at all times and to add value to the performance and 

sustainability of cooperatives and sole families is a farm management model, which is of 

particular concern in this study.  

 

3.4 Farm business and succession planning 

 

Farm business and succession plans are regarded as the most vital aspects of the modern farm 

business (Ntshangase et al, 2016; SBASA, 2013). However, in the present period of high input 

prices, technical economic recessions, shortage of capital, and high interest rates and Value 

Added Taxes (VAT), it is the researchers’ submission that a business plan has a large 

preference over succession plan. Similarly, in a personal interview with Mogoru (2017), it was 

stated that in South Africa, the majority (if not all) of financial lenders and investors usually 

pay more attention to the affordability and financial projections in the business plan, even 

N % N %

Cooperatives 20 100 20 100

Sole families 20 100 20 100

N % N %

Management model 14 74 10 51

Support 4 18 2 8

Ability to management change & innovation 2 8 8 41

Cooperatives Sole familiesKey systems sustaining the enterprises

Previous model Current model 

Farm human resouce management model and supporting systems

Local community members employed 
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though the components of business plans are included in the succession plan and vice versa. 

This section provides a summary and perspective of both business and succession planning.   

 

A business plan is a roadmap that describes a farm business, its products or services, the way 

in which the farm business will generate income, management, financing, operations model, 

and other details that are essential to both operation and performance (SBASA, 2013). The new 

entrants in farming develop a business plan as part of the start-up process while existing farm 

businesses often write the business plan when changing direction or strategy. Furthermore, 

experience has shown that both new entrants and existing business plans mirror the farm 

business for at least the first three to five years. For instance, a Champagne citrus farm business 

plan by Andrews and Mavimbela (2011:20-21), aiming at the strategy of maximising 

production and profit, has mirrored the plans for a five year period as follows, “To improve 

production by rehabilitating the existing orchards in order that extended benefits will accrue 

from current tree and replanting programmes”.  

The researchers’ observation is that a succession plan is developed to provide a clear succession 

planning measure that will assist the employees and farm business on career management and 

managers on their management roles and responsibilities. It also assists in the facilitation of 

deployment and retention of high performing managers and employees through effective career 

planning in line with the farm business development programmes or plan, and maintains and 

enhances the particular farm knowledge. Succession plan is also vital since it creates a pool of 

suitably competent and high performing employees that can be eligible to fill vacant positions 

which may require specific scarce, critical, and high risk skills such as management positions 

(SBASA, 2013). The preference of business plan over succession plan and vice versa is 

illustrated in Figure 2.  

 

 
Figure 2: Preference of business and succession plan 

 

Both long existing cooperatives and sole proprietorship farming businesses have a farm 

business plan. This is encouraging to see that these farming businesses seek to change direction 
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or strategy to curb the ever-changing farming factors such as changes in the characteristics of 

farming production, as well as the economic and political climate.  

 

According to Figure 2, 45% of cooperatives and 90% of sole proprietors have detailed business 

plans, while 55% of cooperatives as compared to only 10% of sole proprietors operate without 

a succession plan. It is clear that cooperative farm businesses in Mpumalanga Province operate 

without clear succession planning that would have otherwise assisted in terms of facilitating 

the deployment and retention of high performing managers and employees, and maintain and 

enhance the particular farm business culture and knowledge. 

 

3.5 Internal and external issues affecting performance and sustainability  

 

The earlier section has looked at the performance and sustainability of cooperatives and sole 

proprietorship farming business, especially within the context of farm compositions/structure 

and unique characteristics (farm operations and farm management model). This was done by 

scanning and analysing current farm managers’ age and experience in managing similar 

farming businesses, as well as previous and current human resource management models and 

supporting systems. However, this section evaluates and distils the information captured in the 

above section into a critique reflecting these farming businesses’ primary strengths, 

weaknesses, opportunities and threats, better known as the SWOT analysis. According to 

(Wood, 2013), SWOT analysis is the process of looking at the inside and outside of the farming 

enterprise. In addition, this study conducts a SWOT analysis of current or potential pitfalls to 

clarify the competitive situation. Furthermore, the objective of this paper was to assess 

performance and sustainability of cooperative and sole proprietorship citrus farms, find key 

strengths and opportunities that assist these farmers to prosper more than others who farm in 

the same region under similar circumstances, and find out threats and weaknesses that crimple 

some farmers as compared to other farmers.  

 

3.5.1 Identifying strengths, weaknesses, opportunities and threats (SWOT)  

 

The internal issues such as the way in which these farming businesses fulfil their mission, serve 

customers, and compete in the marketplace is identified and analysed in this section. This 

includes issues such as the farm’s market resources/infrastructure and capabilities, current 

offerings and quality, business relationships, and other key issues. The issues to be identified 

herein are the key instrumentals in the way that these farming businesses perform better and 

sustainably, serve both local and international customers. These key issues are just as important 

in contributing to the farm’s strengths and weaknesses in using the current management model 

to deal with opportunities and threats. 

 

According to the SWOT analysis in Table 4, the cooperatives and sole families’ farmers in 

Mpumalanga Province, like most land reform and emerging farmers in the province, have less 

weaknesses and face fewer threats. However, most of the farming factors enhancing 

performance and sustainability within cooperatives and sole families in the Mpumalanga 

Province stem from (i) access to infrastructure (100%), (ii) good relationship with suppliers 

and customers (90%), (iii) meeting of all the required operating standards (80%), (iv) good 

product quality (100%), and (v) adequate farming knowledge and skills (100%). 
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Table 4: Analysis of SWOT factors enhancing performance and sustainability 

 
 

These factors also leverage the increased protectionisms by international markets. Although 

several other factors might contribute towards mitigating increased protectionism, it is 

indirectly related to poor strengths (i.e. poor product quality, failure to meet the required 

standards, and inadequate farming skills and knowledge), as well as the inability of farm 

managers to implement the fixed standards. The increased protectionisms hold several threats 

for citrus farmers’ performance and sustainability in the Mpumalanga Province, and are one of 

the main reasons for the collapse of reputable farms. Within the current economic climate, the 

collapse of high reputable farms holds severe consequences for both the development and 

commercial legs of the sector, with a potential decline in productivity and local economy’s 

growth. 

 

The weakness by these farmers is the inability to be creative in their marketing strategies. All 

of the farmer cooperatives (100%) and 80% of sole families rely heavily on their traditional 

markets. This relates especially to current global agriculture, and the political and economic 

environment faced by producers. Hence, the creativity of these producers relates directly to the 

country’s trades bilateral agreements, which can be regarded as one of the prerequisites for 

success in modern day agriculture (DAFF, 2017). Besides the threat of increased 

protectionisms by international markets, the lack of capacity and knowledge within 

government institutions poses additional stumbling blocks for performance and sustainability, 

especially with regards to the successful implementation and management of trades’ bilateral 

agreements (i.e. tariffs and meeting Good Agricultural Practice (Global.G.A.P) certifications). 

However, the cooperatives and sole families (i) have access to new markets (100%), (ii) their 

products are in high demand (100%), and (iii) there is a huge capability of growing in local 

market shares, particularly for cooperatives (100%), as compared to 95% for sole families.  

 

Moreover, a lack of commitment on the part of various government intuitions has resulted in 

poor farmer support. This relates directly to problems that are experienced by farmers with 

product affected by “black spot” and “codling moths”. The problems in governmental projects 
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in several instances originate from officials not being properly made aware of the consequences 

of the local economy or competent to execute their respective roles and responsibilities. 

 

Another factor that poses a stumbling block for performance and sustainability in these farms 

in the Mpumalanga Province, unrelated to increased protectionisms, pertains to the possibility 

of shortage of water and high inputs costs as stated by 100% of both cooperatives and family 

farmers. Similarly, the entire Mpumalanga Province faces water shortages due to a lack of 

water resources and general decrease in water quality and quantity over the past few years. The 

water shortages result from a climate change, while high input costs relate to an unstable 

economy. The consequence of these quarrels generally results in farmers failing to procure 

farming inputs and worker retrenchments, which effectively puts local people out of work and 

farmlands out of production. 

 

4. AGRICULTURAL EXTENSION IMPLICATIONS FOR THE CITRUS FARMERS 

IN SOUTH AFRICA 

 

This study has portrayed that performance and sustainability are key elements in the viability 

of the cooperatives and sole proprietorship farms. Due to good performance and sustainability, 

these farms have managed to offset the ever-increasing protectionisms from the international 

markets, water deficiency and high input costs. These farmers also did well in producing a 

better product at the end of the value chain, and this has brought a good income to the farmers. 

Otherwise, if these farms had performed poorly and were unsustainable, the consignment for 

export would have been turned down at their expense.  

 

Part of the implication of this study indicates that there is a weakness in having human 

resources such as extensionists who are trained in citrus farming. The study also pointed out a 

shy commitment from government agencies and institutions providing agricultural extension 

on the provision of extensionists trained in citrus farming. Knowledgeable advisors play a role 

in making citrus farms sustainable. It is no surprise that the Citrus Growers Association (CGA) 

has signed a memorandum of understanding (MoU) with the provincial departments of 

agriculture and rural development agreeing that the departments should provide government 

extension personnel who are trained as citrus specialists to provide support to growers (DAFF, 

2017).  

 

5. CONCLUSION 

 

This study has examined the performance and sustainability of citrus farming cooperatives and 

sole proprietorships in Mpumalanga Province of South Africa. This experience arose in the 

context of poor performance and unsustainability of land reform citrus farming enterprises. It 

shows how cooperative and sole proprietorship farms were previously, and are still currently 

managed by managers whose experience in farming is large enough. Performance and 

sustainability of these enterprises have not changed in some ways, yet also demonstrate 

beneficial levels of improvement and continuity.  

 

Overall, this study revealed that the business models promoted as part of both cooperatives and 

sole proprietors have succeeded in producing sustainable enterprises or distributing benefits to 

the shareholders. From Mpumalanga’s perspective, the assessment of performance and 

sustainability of cooperatives and sole proprietorships appear to be largely positive. Enough 

material progress has been made in any of the cases outlined here to conclude that these types 
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of farming enterprises are performing well, or are delivering sustainable benefits to the 

shareholders over time.  

 

Despite a discouraging period, including land reform and unfavourable conditions for 

production as a result of climate change, it is clear that some fundamental progress has been 

made in the design and implementation of these enterprises. On the cooperative side, a detailed 

business plan and management model are adhered to, and the mangers that are employed have 

farming skills and knowledge, and cooperatives are able to deal with increased protectionisms. 

On the sole proprietors’ side, little firm commitments have been made regarding investment on 

employing managers with farming skills and knowledge, tackling the ever-increasing 

international protectionisms, and putting in place a detailed business plan. It is concluded that 

cooperatives perform much better and are more sustainable than the sole proprietors’ farms. 

As it has been revealed that Mpumalanga’s cooperatives and sole proprietors are doing well 

using their ancient model, these models are also crucial to the future. Mpumalanga is 

increasingly becoming a land reform beneficiaries’ farming industry. 

 

Arising from this study, the following recommendations are offered. Firstly, functionality 

within government institutions needs to be revived, as it serves as the foundation from which 

most of the factors hindering farmers’ performance and sustainability need to be resolved. 

Secondly, government support is needed to boost existing citrus farmers as well as to motivate 

the establishment of new initiatives to address current and emerging problems in order to 

enhance the performance and sustainability of the sector in provincial, national and global 

markets. It is further recommended that the department should prioritise training dedicated 

extensionists who will service the Black citrus growers. This approach will promote 

sustainability of citrus growers. Departments such as the Department of Agriculture, 

Department of International Relations, Trade and Industry, as well as marketing channels 

should place high attention on cooperatives and sole proprietorship farmers’ basic capabilities. 

The government extension policies and programmes should be determined based on extension 

officers and famers’ abilities, as well as international needs and standards. Furthermore, 

bilateral agreements should be arranged on time to provide extension officers with adequate 

time to familiarise themselves with the agreements, and farmers to prepare and comply. 
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ABSTRACT 

 

Over the years, dating back to the early 1980’s, South Africa has seen the emergence of various 

institutions providing extension services to farmers independent of government. This has seen 

the exodus of farmers from a traditionally supplied extension to more varied sources providing 

extension services. The aim of the study was to provide empirical evidence on the use/s of 

different extension services by farmers in the Eastern Cape and KwaZulu-Natal Provinces of 

South Africa. Research activities included a formal survey conducted on a sample of 265 

smallholder farmers using a simple random sampling method. Data were collected using a 

structured questionnaire through interviews and using a semi-structured interview guide for 

focus group discussions. Chi-square and T-test statistics were employed to establish bivariate 

relationships between socio-economic characteristics of farmers and use of different sources 

of extension services. Multinomial logit regression was used to predict factors that influence 

the use of different extension services. Results from descriptive statistics show that 54% of 

farmers (aged 36-50 years) and 52% of farmers (51-65 years) preferred using multiple sources 

of extension services. From multinomial regression, farmers who favoured the used of multiple 

sources of extension were those who were: not satisfied with the frequency of extension visits, 

poor technical advice and feedback turnaround from the public sector. The study concluded 

that multiple sources of extension services should be the main source/s of extension provision 

since they recognise the diversity inherent amongst producers, and farmers can best select the 

information mix most suited to their farming needs.  

 

Key words: Extension services, Multinomial logic regression, Smallholder farmers 

 

1. INTRODUCTION 

 

In South Africa, similar to other developing countries, government provides extension services 

to farmers. These services are provided free of charge as a social welfare, which makes the 

state bear all the costs (Koch & Terblanché, 2013). However, the recent economic plunge 

coupled with bureaucratic inefficiencies in the sector has led to government reducing its 

investment in agricultural extension services. A study by Afful and Lategan (2014) indicated 

that the limited funding towards extension has aggravated the sector, leading up to poor service 

delivery, which directly influences the performance of smallholder farmers. Furthermore, 

inadequate funding informs a number of challenges currently facing the agricultural extension 

sector such as: high extension to farmer ratio, laying off skilled and experienced workers, 
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basics like transport, inputs and relevant agricultural information (Ghosh, 2012; Hlatshwayo & 

Worth, 2016; World Bank, 2010).  

 

Over the years and dating back to the early 1980’s, various institutions have been providing 

extension services to farmers independent of government (Liebenberg, 2015). These take form 

of input suppliers, commodity groups, and private sector companies who supply agricultural 

information to farmers at an agreed upon price (Zwane, 2016). Moreover, such forms of 

advisory services are not yet popular or widespread across the country, particularly in the 

poorest areas of South Africa (Dlova, 2001). This is due to a number of reasons such as; limited 

extension radius (coverage) and popularity, but most notably is that they work on incentives 

with a fee for extension services (Schwartz, 1994; Liebenberg, 2015; Department of 

Agriculture, Forestry and Fisheries (DAFF), 2016). Moreover, private extension suppliers only 

consider payments and whether the economic benefits are sufficient to justify the costs of 

services, which presents a challenge to the majority of resource poor farmers who cannot afford 

to pay for services (Hellin, 2012; Taye, 2013). This has many questioning the loyalty of private 

providers of extension on rural development and catering for smallholder farmers in rural areas 

(Labarthe & Laurent, 2013). 

 

However, despite the costs involved with using other service providers other than the 

government supplied extension, smallholder farmers appear to be using varied sources of 

extension services. It is against this background that this study was undertaken, and to provide 

empirical evidence on the use of different extension services by smallholder farmers in South 

Africa. 

 

1.1 Conceptual framework and literature review  

 

A pluralistic extension system is characterised by the coexistence of multiple service providers 

such as public, private, and mixed extension systems that source from diverse funding streams 

(Davis & Terblanché, 2016). Ideally, the outcome of pluralistic extension services is that 

different client groups (farmers) in different contexts are satisfied with their access to services 

that they demand (Saliu & Age, 2009; Uddin & Qijie, 2013). Moreover, these plural forms of 

extension recognise the inherent diversity of farmers and farming systems and the need to 

address challenges in rural development with different services and approaches (DAFF, 2016). 

 

Although pluralism in advisory services makes it easy to capitalise on the competitive 

advantages of different actors, one of pluralism’s greatest challenges is to coordinate 

organisations that have vastly different mind-sets and world views (Labarthe & Laurent, 2013). 

According to Schwartz (1994)  the role of government in extension should be limited to  

provision of extension as a public good, leaving extension activities to the private sector.  

 

This setting is good as the diversity of rural life and needs of farmers should be matched by 

diversity in services, approaches, and providers. Differences between subsistence, smallholder 

and commercial farmers, as well as crop and livestock systems will affect which organisations 

can best provide services and using which methods (Lugamara, 2017). In addition, trends such 

as market opportunities and land and environmental challenges often impel farmers to seek 

information and knowledge to strengthen their production systems (Ferris et al, 2014). All these 

differences are a major reason for encouraging pluralistic systems. 
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Traditional mass media such as radio, television, newspapers, and now cell phones can reach 

quite different audiences. For modern day farmers, public extension services are just one source 

of information, often the one focusing purely on production issues (Spielman et al, 2011). Other 

farmers procure business-related services in the private sector and access facilitation services 

(for group processes, as well as interaction with input and market actors) through NGOs and 

farmer organisations (Sikwela, 2013).  

 

2. METHODOLOGY  

 

2.1 Study area and data collection 

 

The study was undertaken in seven districts in the Eastern Cape and KwaZulu-Natal Provinces. 

The seven districts include Amathole, Joe Gqabi, Chris Hani, O.R. Tambo, and Alfred Nzo in 

the Eastern Cape, whilst Harry Gwala and Umgungundlovu were studied in KwaZulu-Natal. 

The reason for their selection was that they house majority of farmers practicing both crop and 

livestock farming (DAFF, 2016). The study made use of both quantitative and qualitative 

research approach. A list comprising of the number and location of smallholder farmers was 

acquired from DAFF and the Agricultural Research Council (ARC) in 2017. This permitted 

the researcher to employ simple random sampling and select 265 smallholder farmers. The 

.The data were collected using a structured questionnaire through interviews and using a semi-

structured interview guide for focus group discussions. 

 

2.2 Data analyses 

 

The study employed Chi-square and T-test statistics to establish bivariate relationship between 

socio-economic characteristics of farmers and use of varied extension sources. 

 

2.2.1 Multinomial logit model 

 

Multinomial logit model, is used to model when there are more than two outcomes for 

dependent variable. In the logit model, the log odds of the outcome are modelled as a linear 

combination of the predictor variables.  

In order to determine factors influencing farmers’ use of different extension services in Eastern 

Cape and KwaZulu-Natal provinces, Multinomial logistic regression was the chosen 

econometric model for this purpose. The choice of a given extension provider is discrete as it 

is chosen amongst other alternatives (Verbeek, 2004). Let 𝑃𝑖𝑗 represent the probability of 

choice of any given extension service provider by farmers, then the equation representing this 

will be: 

𝑃𝑖𝑗 =  𝛽0 + 𝛽1 𝑋1 +. . . +𝛽𝑘𝑋𝑘 + 𝑒…………………………………………………………. (1) 

 

Where i takes values (0, 1, 2…), each representing the choice of extension providers (Public 

extension = 0, Private sector = 1, Multiple source of extension = 2). 𝑋1  are factors affecting 

the use of different extension services, β are parameters to be estimated, and e is randomised 

error. With j alternative choices, the probability of choosing extension provider j is given by: 

Pr 𝑜𝑏 (𝑌𝑖 = 𝑗) =
𝑒𝑧𝑗

∑ 𝑒𝑧𝑘
𝑗
𝑘=0

……………………………………………………………………. (2) 
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Where Zj is a choice and Zk is an alternative choice that could be chosen (Greene, 2000). The 

model estimates are used to determine the probability of using different extension services j 

factors that affect the choice Xi. With a number of alternative choices, log odds ratio is 

computed as: 

𝑙𝑛 (
𝑃𝑖𝑗

𝑃𝑖𝑗
) = 𝑎 + 𝛽1𝑋1 + 𝛽2𝑋2 + ⋯ +  𝛽𝑘𝑋𝑘 + 𝑒𝑖……………………………..……………... (3) 

 

𝑃𝑖𝑗 and 𝑃𝑖𝑘are probabilities that a farmer will choose a given extension service and alternative 

extension respectively. 𝑙𝑛
𝑃𝑖𝑗

𝑃𝑖𝑗
 is a natural log of probability of choice 𝐽 relative to probability 

choice 𝑘, 𝑎 is a constant, 𝛽 is a matrix of parameters that reflect the impact of changes in 𝑋 on 

probability of choosing a given outlet, 𝑒 is the error term that is independent and normally 

distributed with a mean zero. The parameter estimates of the Multinomial logit model provide 

only the direction of the effect of the independent variable on the dependent (response) 

variable, but do not represent the actual magnitude of change nor probabilities. The marginal 

effects or marginal probabilities are functions of the probability itself and measure the expected 

change in the probability of a particular choice being made with respect to a unit change in an 

independent variable from the mean (Greene, 2000). 

 

Marginal effects of the attributes on choice are determined by getting the differential of 

probability of a choice and it is given by: 

𝛿 =
𝜕𝑃𝑖

𝜕𝑋𝑖
= 𝑝𝑖(𝐵𝑗 − ∑ 𝑃𝑘

𝑗
𝑘=0 𝛽𝑘) = 𝑃𝑖(𝛽𝑗 − 𝛽)…………………………………………..…. (4) 

 

The MNL model was as follows: 

𝑦𝑖 = 𝑙𝑛
𝑃𝑖

𝑃𝑗
=  𝛽0 + 𝛽1  𝑋1 + 𝛽2 𝑋2 … … … 𝛽𝑛  𝑋𝑛 +  𝑅𝑖 + Ɛ𝑡 …………………………….... (5) 

Where 𝑌𝑖 = different extension services (public extension services, private sector extension, 

multiple extension services), 𝛽 = coefficient vectors of independent variables, and  𝑋𝑖, where 𝑖 
= 1, 2, 10, are explanatory variables.   
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Table 1: Relationships between dependent and explanatory variables 

Dependent variable Measure 

Source of extension service 

0 = Public extension  

1 = Private extension 

2 = Multiple sources of extension  

Explanatory variable  Measure 
Expected 

outcome 

Type of farmers  Dummy – Part-time = 0, Full-time = 1 + 

Farmer experience Continuous - year +/- 

Farming goals  Not Achieved = 0, Yes achieved = 1 + 

Land ownership Dummy- Does not own land = 0, Owns land = 1  + 

Total number of livestock  Continuous – Number of livestock  + 

Period of extension contact Continuous – Years  - 

Satisfied with extension visit Dummy - Not satisfied = 0, Satisfied = 1 - 

Frequency of extension visit 
Categorical Weekly = 1, Monthly = 2, Quarterly 

=3, Annually = 4 
- 

Feedback turnaround  Dummy - Takes too long = 0, Not too long = 1 - 

Language barrier  
Dummy - Language not a barrier = 0, Language a 

barrier = 1 
+ 

Technical know-

how/expertise 

Dummy - Poor technical expertise = 0, Technical 

expertise not poor = 1 
- 

Change in farm practices 
Dummy - No change in practices = 0, Change in 

practices = 1 
- 

Should extension be the base 

of agricultural development?  

Strongly agree = 5, Agree = 4, Undecided = 3, 

Disagree = 2, Strongly disagree = 1 
- 

Privatisation of extension 

services 

Dummy - Should not privatise = 0, Should be 

privatised = 1 
- 

Willingness to pay for 

extension 
Unwilling to pay = 0, Willing to pay = 1 - 

𝑅𝑖+Ɛ𝑡 = Error term    

 

3. RESULTS AND DISCUSSION  

 

3.1 Demographic information of farmers  
 

Demographic characteristics of farmers in the study area are provided in Table 2, namely, type 

of farmer, age, farm experience, gender, marital status and the level of education. To assess the 

significance of relationship between demographic characteristics and use of different sources 

extension services. Chi-square statistical test was used.    
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Table 2: Demographic information of farmers  

Sources of extension Explanatory variables  
Chi-Square 
significance 

 Type of farmer  

 
Public (%) 
Private (%) 
Multiple sources (%) 

Full-time farmer Part-time 

ns 
38 
10 
52 

42 
14 
44 

 Age groups (years)  

 
Public (%) 
Private (%) 
Multiple sources (%) 

21-35 36-50 51-65 65+ 

** 
42 
6 
42 

 
33 
13 
54 

 
36 
12 
52 

 
49 
6 
45 

 
 
Public (%) 
Private (%) 
Multiple sources (%) 

Farming experience (years)  

≤10 11-25 26-35 36-45 >46 
ns 
 

39 
13 
48 

39 
10 
51 

32 
7 
61 

57 
- 
43 

50 
- 
50 

 Gender  

 
Public (%) 
Private (%) 
Multiple sources (%) 

Male Female 

ns 
40 
11 
19 

35 
10 
55 

 
 
Public (%) 
Private (%) 
Multiple sources (%) 

Level of education  

No education Primary Secondary Tertiary 

** 
57 
4 
39 

39 
7 
54 

36 
12 
52 

37 
15 
48 

Notes: *** p<0.01, ** p<0.05, *p<0.1 
           ns = not statistically significant  

Source: Field survey, 2018 

 

Age divided into groups was statistically significantly related to use of different sources of 

extension services (p<0.05). The results show that farmers in age group of 36-50 years (54%) 

and 51-65 years (52%) had higher percentage of farmers who were in favour of using different 

sources of extension services. The reason could be that farmers recognise that using multiple 

sources of extension caters for their varied farming needs inherent in their respective 

enterprises. This also agrees with findings made by Uddin and Qijie (2013) that different 

extension services attend to different client groups (farmers) in different contexts, ensuring that 

they are satisfied with their access and services demanded. 

 

Education was statistically significantly related ted to farmer’s use of different sources of 

extension services (p<0.05). The findings show that farmers with primary (54%), secondary 

(52%) and tertiary (48%) levels of education were inclined towards using ng multiple sources 

of extension compared to their counterparts with no education. Moreover, as farmers’ level of 
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education increases, their preference towards using multiple sources also increases. The 

advantage of using multiple information sources is that farmers can best select the information 

mix most suited to their farming needs (Saliu & Age, 2009).  

 

3.2 Farming characteristics  

 

In order to understand the farmers, the study profiled them by looking at the following 

characteristics; farmer enterprise, farmer’s category, farming reasons and land ownership.  

The study employed Chi-square to assess the relationship between farming characteristics and 

use of different extension services (Table 3).  

 

Farmers were categorised into commercial and communal groups. Commercial farmers were 

defined as those whose primary goal is to make profit from farming, while communal farmers 

primarily practice subsistence farming and the primary goal is household consumption over 

profit. Land tenure was statistically significant at 5% level related to use of different sources 

of extension services. As shown in Table 3 commercial farmers (58%) indicated that they 

preferred using multiple sources of extension for agriculture related information  

 

Table 3: Farmer activities 

Sources of extension Explanatory variable 
Chi-Square 
significance 

 
 
 
Public (%) 
Private (%) 
Multiple sources (%) 

Farming enterprise 

 
ns 

Crop farming 
Livestock 
farming 

Mixed farming 

41 
11 
48 

46 
7 
47 

36 
12 
52 

 
  
Public (%) 
Private (%) 
Multiple sources (%) 

Land tenure  

Commercial  Communal  

** 
28 
14 
58 

46 
9 
45 

 Farming reasons  

 
 
Public (%) 
Private (%) 
Multiple sources (%) 

HH Consum Selling 
Both HHC and 
selling 

ns 33 
11 
56 

41 
14 
46 

39 
10 
52 

 Land Ownership   

 
Public (%) 
Private (%) 
Multiple sources (%) 

Yes No 

ns 
36 
11 
53 

41 
10 
49 

Notes: *** p<0.01, ** p<0.05, *p<0.1 
           ns = not statistically significant 

Source: Field survey, 2018 
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3.3 Access to extension services 

 

Agricultural extension services has come to encompass a wide range of activities in both the 

public and private sectors, however, the exchange of information continues to be the primary 

focus of all extension activities. 

 

Access to extension service was statistically significantly related to use of different extension 

services (p<0.05). As shown in Table 4, 51% of the farmers had access to multiple sources of 

extension services.  The easiness or difficulty to access extension services was significant at 

10% relative to use of multiple sources of extension services. The findings show that the 

majority of farmers had difficulties accessing extension services. 

 

Table 4: Access to extension services  

Sources of 
extension 

Explanatory variables 
Chi-Square 
significance 

 
 
Public (%) 
Private (%) 
Multiple sources (%) 

Access to extension services 

** 
Yes No 

39 
10 
51 

29 
42 
29 

 
  
Public (%) 
Private (%) 
Multiple sources (%) 

How is the access to extension services  

* 
Easy  Difficult  

38 
13 
49 

42 
4 
54 

 
 
Public (%) 
Private (%) 
Multiple sources (%) 

Extension visits  

ns 
Weekly Monthly Quarterly Annual 

50 
7 
43 

40 
11 
49 

36 
12 
52 

40 
4 
56 

 
 
Public (%) 
Private (%) 
Multiple sources (%) 

Satisfied with extension visit 

ns 
Yes  No 

36 
14 
50 

42 
9 
49 

 
 
 
Public (%) 
Private (%) 
Multiple sources (%) 

Quality of extension serviced received 

** 

Very 
good 

Good Neutral  Poor  
Very 
poor 

61 
21 
18 

31 
11 
58 

42 
7 
51 

43 
4 
53 

43 
29 
28 

Notes: *** p<0.01, ** p<0.05, *p<0.1 
           ns = not statistically significant 

Source: Field survey, 2018 
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The quality of extension services was statistically significantly related to farmers use of 

different extension services (p<0.05). As shown in Table 4, 58% of  farmers who had access 

to multiple sources rated the quality of extension received as  good, whilst services from the 

public sector was rated as very good. The findings are in contrast to many surveys and articles 

that found services from government operated extension to be poor (Düvel, 2002; Makara, 

2010; Umhlaba Rural Services, 2006).  

 

3.4 Impact of extension services 

 

Table 5 shows the results on the impact that extension services have on smallholder farmers 

and prospects of privatisation of extension services in South Africa.  Chi-square statistical test 

was used. 

 

Table 5 Impact of extension services 

Sources of extension Explanatory variable  
Chi-Square 
significance 

 
 
Public (%) 
Private (%) 
Multiple sources (%) 

Change in farm practices  

Yes No 

** 
52 
11 
37 

34 
11 
54 

 
 
Public (%) 
Private (%) 
Multiple sources (%) 

Change in farming yields  

Yes No 

* 
35 
11 
54 

54 
9 
37 

 
 
Public (%) 
Private (%) 
Multiple sources (%) 

Willingness to pay  

Yes No 

*** 
27 
14 
60 

54 
6 
40 

Notes: *** p<0.01, ** p<0.05, *p<0.1 
Source: Field survey, 2018 

 

Table 5 shows that changes in farm practice were statistically significant at 5% relative 

farmers’ use of different sources of extension. Change in farm yields was statistically 

significant at 10% related to farmers’ use of different sources of extension services. while 

evidence of change in farm yields was significant at 10%. Change in farm practices showed 

that the majority of farmers (52%) who saw changes in their farming methodologies received 

services from the public sector only. As demonstrated in Table 5 54% of the farmers who saw 

changes in their yield returns indicated that they received services from a variety of service 

providers. Willingness to pay for extension services was statistically significantly related to 

use of different extension services (p<0.01). Moreover, the findings showed that 60% of 

farmers were willing to pay for extension supplied by multiple sources. This is because a farmer 

can best select the information mix most suited to their farming needs. Munthali (2013) 

suggested that farmers are willing to pay for the best mix of products or services only if it is 

unobtainable for free and the benefit to them is greater than the cost. 
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3.5 Multinomial logit model 

 

The following section reports on the inferential statistics of the Multinomial logit model used 

to investigate factors influencing use of different extension services by smallholder farmers 

(Table 6). The dependent variable were the varied sources of extension services (Public 

extension/government, Private extension, and multiple source of extension). Moreover Public 

extension was used as a base outcome since it was a primary contact for most farmers 

interviewed in the study area.  

 

Table 6: Factors that influence the use of different extension services 

Explanatory variables  Coefficien

t 

Std. Err. Z P>z 

0 = Public extension (Base outcome)     

1 = Private extension (Outcome 1)     

Type of farmer .0137206 .5903098 0.02 ns 

Farming experience -.3475494 .4034144 -0.86 ns 

Farming goals -.2009824 .4337145 -0.46 ns 

Land ownership .0795576 .486186 0.16 ns 

Total number of livestock .0015712 .0011914 1.32 ns 

Period with extension services -.0504897 .060195 -0.84 ns 

Satisfied with extension services -.9129754 .9014185 -1.01 ns 

Frequency of extension visit  -.4023689 .2851353 -1.41 ns 

Feedback from extension take long .0704147 .2079664 0.34 ns 

Language barrier .3457643 .2442788 1.42 ns 

 Technical know-how/expertise  -.053679 .2369413 -0.23 ns 

Changes in farm practices .9459012 .6385791 1.48 ns 

Extension base of development  -.0418877 .2954429 -0.14 ns 

Privatisation of extension services 1.501949 .6045058 2.48 ** 

Willingness to pay for extension .2752595 .6069029 0.45 ** 

_cons -1.50382 1.931399 -0.78 ns 

Multiple sources of extension (Outcome 2)     

Type of farmer .7604773 .4573131 1.66 * 

Farming experience -.2652551 .2488653 -1.07 ns 

Farming goals .3708106 .3252069 1.14 ns 

Land ownership .4229153 .3372512 1.25 ns 

Total number of livestock .0016977 .0011725 1.45 ns 

Period with extension services .0589853 .0334035 1.77 * 

Satisfied with extension services -.7634805 .6645229 -1.15 ns 

Frequency of extension visit -.2357273 .2031209 -1.16 ns 

Feedback from extension take long .3020595 .1383281 2.18 ** 

Language barrier .2369387 .1806491 1.31 ns 

Technical know-how/expertise  -.3290661 .1643732 -2.00 5** 

Changes in farm practices 1.170556 .4334862 2.70 ** 

Extension base of development  .3782304 .207262 1.82 * 

Privatisation of extension services  2.536356 .4677252 5.42 *** 

Willingness to pay for extension -.5935919 .4539526 -1.31 ** 

_cons -4.456649 1.456956 -3.06 *** 
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Notes: *** p<0.01, ** p<0.05, *p<0.1 

           ns = not statistically significant 

Source: Field survey 2018 

 

As shown in Table 6, 15 independent variables were fitted on the Multinomial logit model, 

outcome 1 (private extension) only had two significant variables (privatisation and willingness 

to pay for extension). In outcome 2 (multiple sources), 8variables were positively directly 

related to farmers’ use of different extension services. These were captured as (Farmer type, 

period with extension, feedback from extension takes long, poor technical expertise, change in 

farmers’ practices, extension base of development, privatisation extension, and willingness to 

pay for extension services).   

 

According to Greene (2000), the coefficients of the logit model cannot be interpreted from the 

initial output, thus the need to run the marginal effects. The marginal effects helps to predict 

how much the (conditional) probability of the outcome variable changes when there is a change 

in the value of variables, holding all other variable constants at some values. The marginal 

effect of the results are presented in Table 7 7. 

 

Table 7: Marginal effects of the Multinomial logit model  

Variable dy/dx Std. Err. Z P>z 

Type of farmer -.1439873        .1031 -1.40 * 

Farming experience .0624887       .05377 1.16 ns  

Farming goals -.0625975       .06904 -0.91 ns 

Land ownership -.0820122       .07114 -1.15 ns 

Total number of livestock -.0003764       .00025 -1.48 ns 

Period with extension services -.0092899       .00725 -1.28 ns 

Satisfied with extension services .174632       .13579 1.29 ns 

Frequency of  extension visits .0589032       .04288 1.37 ns 

Feedback turnaround -.0594311       .02961 -2.01 * 

Language barrier -.0570909       .03845 -1.48 ns 

Technical know-how/expertise   .0639146       .03507 1.82 * 

Changes in farm practices -.2680339       .09607 -2.79 *** 

Extension base of development  -.0697298       .04398 -1.59 ns 

Privatisation of extension services -.4886393       .07527 -6.49 *** 

Willingness to pay for extension .1008832       .09279 1.09 0.027** 

* dy/dx is for discrete change of dummy variable from 0 to 1 
* Notes: *** p<0.01, ** p<0.05, *p<0.1 
              ns = not statistically significant 

Source: Fieldwork, 2018 

 

3.5.1 Farmer type 

 

Farmers in this survey come in twofold, they were either full-time or part-time farmers.  Table 

7 shows type of farmer was statistically significantly related to use of different extension 

sources (p<0.05). The coefficient was negative, suggesting that, type of farmer did not 

positively influence farmers to use different sources extension services. 

https://urldefense.proofpoint.com/v2/url?u=http-3A__dx.doi.org_10.17159_2413-2D3221_2019_v47n1a485&d=DwMFAg&c=vTCSeBKl9YZZHWJzz-zQUQ&r=2O1irMqrdumXAIE9PdSLREhTXj5iyPGEywcz8I6zQwI&m=niwmmhX1mCI8GpeJjK8D7j-v09hQgXHBu3LsS3Opojw&s=98o8gy8B6ly02TS5WoJvLScIQPXENi4ceK3R3c9Iu9c&e=


S. Afr. J. Agric. Ext.               Loki, Mudhara &  

Vol. 48 No. 1, 2020: 84 - 98                    Pakela-Jezile 

http://dx.doi.org/10.17159/2413-3221/2020/v48n1a528                    (License: CC BY 4.0) 

 

95 

 

 

This means the expected difference in probability of y = 1 associated with type of farmer 

decreases by 14%. The hypothesis is that if a farmer decides to move from one source to more 

sources of information,  relationship and farming operations of the new information supplier/s 

may be difficult to understand at first. This could lead to a decrease of minimal improvements 

in yield returns for whilst the farm is trying to understand the new farming ways from different 

sources. Another hypothesis is that the use of different sources to solve a problem might be an 

issue because different sources might come with different techniques to address the same 

needs, which will confuse the farmer or make it difficult for a farmer to decide what they should 

employ first.  

 

3.5.2 Feedback turnaround 

 

Feedback is important because it helps the farmer to better understand the different constraints 

they are confronted with and provide further insight on which inputs to buy or strategies to use 

in order to help solve immediate problems (Dlova, 2001) Feedback turnaround from extension 

officers was  statistically significant at 10% level to farmers’ use of different extension services. 

The coefficient was negative, indicating that feedback turnaround did not positively influence 

farmers to use different sources extension services.   . The expected difference in probability 

of y = 1 associated with feedback turnaround decreases by 6%, .. The exodus of a farmer from 

one source of extension to different sources of information could mean that a farmer perceives  

multiple sources can provide feedback quicker due to competition from other sources. This 

could be a result of too many may approaches to a single problem could confuse a farmer to 

deciding which solution works best and sustainable. Moreover a farmer  could  withhold the 

application of the information because they are  waiting for feedback from other sources. 

 

3.5.3 Technical expertise  

 

Technical expertise and poor advice from extension officers has been a long-standing problem 

in South Africa and a number of articles have highlighted this ( Düvel, 2002; Umhlaba Rural 

Services, 2006; Makara, 2010; Maoba, 2016). Technical expertise of extension officials was  

statistically significantly related to farmers’ use of different sources of extension services 

(p<0.1). The coefficient was positive, indicating a positively direct effect technical expertise 

have on farmers’ use of different sources of extension services.   The expected difference in 

probability of y = 1 (using different sources) associated with technical know-how increases y 

6.3%.  This could be a result that t multiple sources have specialists specialising in different 

commodities who come with good technical knowledge and could help solve farmers’ 

challenges and improve their farm returns (Hellin, 2012). 

 

3.5.4 Change in farming practices  

 

According to Table 7, results indicate that change in farm practices was statistically 

significantly related to farmers’ use of different extension sources (p<0.05).   The coefficient 

was negative, indicating that change in farming practices did not positively influence farmers 

to use different sources extension services.   The probability of y = 1 associated with change in 

farming practices decreased by 26%. This could mean  farming practices did not change and 

that farmers do not trust the operations of varied extension services  instead  relie on their 

indigenous farm operations (laggards).  
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3.5.5 Privatisation extension services 

 

Privatisation of extension was statistically significantly related to farmers’ use of different 

sources of extension services (p<0.01).The coefficient was negative, suggesting that, 

privatisation of extension did not positively influence farmers to use different sources extension 

services The expected difference in probability of y = 1 associated with privatisation decreased 

by 48%. This could mean that farmers do not want privatisation of extension services but an 

amalgamation of varied source to provide agricultural related services to farmers. 

 

This is to say farmers do not want a monopoly where one source of extension service provides 

services to all farmers; they preferred the multiple source of extension. The findings are in line 

with the suggestion by Schwartz (1994) that extension services cannot, and should not, be 

totally privatised, there is room for some privatisation of public extension activities as well 

active promotion of private and NGO extension activities which complement rather than 

replace existing public extension services (Schwartz, 1994).  

 

3.3.6 Willingness to pay for extension service  

The inclusion of the private sector as a source to provide extension means farmers will have to 

pay for the services (information and technology) they receive (Zwane, 2016). The extent to 

which the smallholder farmers are willing to pay for extension services is relatively unknown 

in South Africa. As shown in to Table 7, willingness to pay was statistically significant at 5% 

level related to farmers’ use of different extension sources. The coefficient was positive, 

indicating a positively direct effect farmers’ willingness to pay has on  use of different sources 

of extension services. The expected difference in probability of y = 1 associated with 

willingness to pay increases by 10%. This could mean that farmers were willing to pay  for 

different sources of extension   that provide  agriculture related services suited to their farming 

needs (Afful & Lategan, 2015; Munthali, 2013; Schwartz, 1994). 

 

4. CONCLUSION 

 

The study investigated in this paper focused on the factors that influence the use of different 

extension services. The study concluded that 51% of the farmers had access to multiple sources 

of extension although the stipulations (private companies needed farmers to buy their products 

before they can assist them) were different; these include public extension, private extension, 

and the multiple sources of extension. From the Multinomial regression, it was discovered that 

farmers indicated that they prefer using multiple sources for their extension services. The 

reasons differed from farmers, but the most common is that the advantage of using multiple 

information sources was that farmers could best select the information mix most suited to their 

farming needs. Moreover, farmers who preferred the use of multiple sources of extension 

appeared to be those who practiced farming on both a full-time and part-time basis, wanted 

improved feedback turnaround, improved technical expertise, change in farm practices, 

involvement of private sector, and  willing to pay for extension services. The study concluded 

that diffrent sources of extension services should provide services to all farmers and not the 

public or private sector alone in South Africa. The study also indicated that factors such as 

extension visits, technical expertise of extension official, and poor feedback were the factors 

influencing farmers to look for other sources of extension.   
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ABSTRACT 

 

This paper seeks to assess the factors influencing the adoption of the improved crop 

management practices (ICMP) in Boane District in Mozambique. The study was carried out 

using a qualitative survey method with a semi-structured interview schedule. Regression 

analysis and Pearson correlations were used to analyse the factors, constraints, and 

opportunities influencing the adoption of the improved crop management practices. The study 

covered a sample of 50 households. The results of the study show that the majority of the 

farmers (68%) in the Boane District adopted the improved crop management practices, 

compared to those who did not adopt them (32%). According to the logistic regression analysis, 

two factors (age and access to credit) were significant (p<0.05) at the 5% level of significance 

with the adoption of ICMP, meaning that age and access to credit have an influence on the 

adoption of the improved crop management practices in the Boane District. The study 

recommended that the Agricultural Development Fund and the district development should 

solve the challenge of low financial investments, which is the major problem of most 

smallholder farmers, limiting their response to the production process, and to adopting the 

improved crop management practices in the Boane District. 

 

Keywords: Adoption, Extension, Management practice 

 

1. INTRODUCTION  

 

About 80% of agriculture in Mozambique is mostly based on subsistence farming (Ministéro 

da Agrucultura, 2010). The agricultural sector in Mozambique engages approximately 80% of 

the Mozambican labour force and contributes 34% of the Gross Domestic Product (GDP). 

Mozambique’s major agricultural products include cotton, cashew nuts, sugarcane, tea, 

cassava, corn, rice, tropical fruits, beef, and poultry (Ministerio de Agricultura E Seguranca 

Alimentar (MASA), 2013). 

 

Despite the importance of agriculture, production is at very low levels. This result is due to 

several factors such as low levels of education, credit accessibility, availability of the extension 

service, low per capita income, and little investment in production technology (Feder, Just & 

Zilberman, 1984). This performance of agriculture is not desirable. Efforts are needed to be 

implemented in order to increase agricultural productivity. To achieve food security and reduce 

poverty, it requires a progressive transformation of the agricultural sector from subsistence 

production to an integrated economy driven by increased agricultural productivity 
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(International Fertilizer Development Center (IFDC), 2017; Simtowe, Asfaw & Abate, 2016). 

Almost everywhere in the world where the process of agricultural transformation has been 

documented, growth in agricultural productivity is promoted by improved crop management 

practices (ICMP), including improved seeds, fertilizers, pesticides, irrigation, crop rotation, 

and efficient use of water resources (Mubai, 2014). In Mozambique, the various agrarian 

modernisation programmes of the decade 2000 to 2010, such as the National Agrarian 

Development Programme (PROAGRI), Plan of Action for the Reduction of Absolute Poverty 

(PARPA), and Green Revolution were not able to promote significant increases in agricultural 

productivity (Guanziroli & Guanziroli, 2015). In the current scenario of agricultural 

production, characterised by the low use of agricultural inputs, productivity in Mozambique 

ranges between 1/5 and 1/2 of the world’s average productivity (Guanziroli & Guanziroli, 

2015).  

 

The identified problem for the purpose of this study is that the adoption of the ICMP in 

Mozambique is still very low. Less than 5% of smallholder farmers use fertilizers and 

pesticides (Uaiene, Arndt & Masters, 2009). Furthermore, approximately 10% of the 

smallholder farmers in Mozambique were reported to be using irrigation practices in 2013 

(MASA, 2013). The adoption of the ICMP by farmers depends heavily on the presence of non-

governmental organisations (NGOs), donor-supported projects, or contract farmer 

programmes, mainly cotton and tobacco crops (Uaiene, 2006), because the government is not 

in the position to support the farmers appropriately due to a lack of funds. The objectives of 

this paper are as follows: 

 To assess the factors influencing the adoption of improved crop management practices by 

smallholder farmers in the Boane District, concentrating on conservation agriculture 

(reduced tillage, crop residues, and crop rotation), fertilizers, pesticides, and irrigation 

practices.  

 To analyse the current level of the adoption of improved crop management practices in 

Boane District.  

 To evaluate the socio-economic and institutional factors influencing adoption of improved 

crop management practices. 

 To identify the opportunities and constraints of maize-legume production based on 

conservation agriculture in Boane District. 

 

2. THEORETICAL BACKGROUND  

 

2.1 Adoption of improved crop management practices in Mozambique 

 

There are some promising improved crop management practices in Mozambique. These 

practices include organic farming, improved field storage techniques, as well as small-scale 

irrigation methods such as pedestal pumps, fertilizers, intercropping, and residual management 

(Uaiene, 2011). Unfortunately, these crop management practices are still clearly limited. This 

translates into low rates of adoption of improved crop management practices (Uaiene, 2011). 

A possible reason could be that there is a shortage of resources and willingness of farmers to 

try these innovations. 

 

The low adoption of improved crop management practices is also related to the lack of input 

credit and lack of product markets (Langyintuo & Mekuria, 2005; Langyintuo & Mulugetta, 

2008; Uaiene et al, 2009). Uaiene (2006) argued that low product prices do not encourage the 
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adoption of improved technologies in the central provinces of Mozambique, and increased 

profitability involves improved post-harvest storage capacity. This is because many farmers in 

the family sector participate in the market of products in a very unfavourable manner by selling 

immediately after the harvest at very low prices. They also return to buy the same products 

during the time of hunger, but at much higher prices (Arndt & Tarp, 2000).  

 

An important policy debate focuses on the best ways to promote the adoption of improved crop 

management practices, but those efforts to promote the adoption of these new agricultural 

practices have not had major national impact (Filho et al, 2011). In areas with agrarian 

extension research, some efforts were undertaken to provide credit and training to farmer 

associations. The results of these efforts will help in the greater commitment to the manner of 

promoting the crop management practices (Guanziroli & Guanziroli, 2015). It is hoped that 

with assistance, smallholder farmers would tend to increase the rate of adoption of ICMP. 

 

External partners in Mozambique had secured an estimated funding of approximately USD 

299.1 million to support the horticultural and cereal production programme by 2017 in 

Mozambique. In essence, this programme was designed to provide three technological 

packages including intensive use of fertilizers and pesticides, as well as intensive use of the 

irrigation system. Furthermore, it was planned throughout the project implementation period 

to conclude contracts with companies specialising in seed quality certification (Da Manhã, 

2014). 

 

The smallholder farmers who practice agriculture in Mozambique are in the majority and they 

are representing 75% of the total population. Subsistence agriculture is the most practiced 

farming method by small-scale farmers in a rain-fed system with low levels of ICMP (Silici, 

Bias & Cavane, 2015). It is noted in Table 1 that the use of fertilizers and irrigation decreased, 

and the use of pesticides had a slight growth from 2003 to 2012. According to Cunguara, 

Garrett and Donovan (2013), there has been no significant progress in the use of agricultural 

inputs in the last seven years, and Mozambique has one of the lowest rates of fertilizer use in 

Africa due to the high cost of and poor access to fertilizer. The shortage of fertilizers is partly 

the result of alleged high import taxes, which is reflected in marketing, even to retailers, as well 

as the small distribution networks in rural areas, where the majority of the farmers are found. 

The percentage of farm households using improved crop management is indicated in Table 1.  

 

Table 1: Percentage of farm households using improved crop management practices in 

Mozambique (2002 – 2012) 

VARIABLE 

DESCRIPTION 

2002 2003 2005 2006 2007 2008 2012 

USE OF FERTILIZER (%) 3.8 2.6 3.9 4.7 4.1 4.1 2.8 

USE OF PESTICIDE (%) 6.8 5.6 5.6 5.5 4.2 3.8 6.3 

USE OF IRRIGATION (%) 10.9 6.1 6 8.4 9.9 8.8 8.1 

Source: Silici et al (2015) 

 

The use of fertilizers and pesticides is mainly associated with the production of cash crops such 

as tobacco and cotton, particularly in the centre and north of Mozambique (Cunguara et al, 

2013). Irrigation practice is commonly used by smallholder farmers who are located in areas 

near the rivers and they have support from the government through the provision of water 

pumps to their farms (Silici et al, 2015). In general, there is very low pesticide use in 
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Mozambique due to financial issues such as a lack of access to credit, lack of incentives and 

motivation from the government, and limited access to input sellers. Survey results show that 

only about 6% of farmers used pesticides in the 2012/2013 agricultural season, and the majority 

went to tobacco and cotton crops where contract farming prevails (Cachomba et al, 2013). 

Pesticides can be a valuable tool in modern agriculture, but they are sometimes the cause of 

the destruction of a company’s value (Cachomba et al, 2013). There is, however, a share of 

rural farmers who make use of modern inputs such as pesticides and fertilizers, although this 

sector is limited to some regions such as Tete and Zambezia Provinces (Cunguara et al, 2013). 

It is generally perceived that farmers who use pesticides belong to the higher income groups in 

rural areas (Guanziroli & Guanziroli, 2015). 

 

Conservation agriculture has been promoted by a number of development agencies and 

research organisations since 1996, but the massive adoption of its three principles (minimum 

disturbance, rotation/intercropping with legumes, and permanent soil cover) remains low. Only 

two of the principles (intercropping with legumes and permanent soil cover) have been applied 

by the farmers, but minimum tillage is still a constraint for the smallholder farmers (Grabowski 

& Mouzinho, 2013).  

 

There are a number of limitations that lead to non-adoption of conservation agriculture, 

including limited access to information, lack of credit, farmers’ risk aversion, lack of 

motivation for farmers due to low yields and market issues, lack of mechanisation, inadequate 

human capital, lack of transport infrastructure, as well as the provision of inputs such as 

improved seeds, fertilizers, pesticides, and water (Grabowski & Mouzinho, 2013). Kinyangi 

(2014) emphasises that the lack of off-farm activities and limited access to credit also 

influences the risk averse disposition of farmers’ perceptions of adopting the new agricultural 

technologies.  

 

Conservation agriculture practice has its benefits despite the low rates of adoption. Richards et 

al (2014) argued that conservation agriculture has the potential to improve productivity and 

thereby contribute to increasing food security and reducing poverty in small-scale production 

systems in Mozambique. Grabowski and Mouzinho (2013) stated that effective conservation 

agriculture adoption can be achieved through collaboration amongst stakeholders, institutions, 

and farmers by carefully monitoring projects for positive results. The Food and Agricultural 

Organisation of the United Nations upported by Richards et al (2014), stated that other 

advantages of conservation agriculture practice include improving water and soil quality, 

reducing environmental degradation, energy efficiency, and improving biodiversity. 

 

2.2 Factors influencing the adoption of the improved crop management practices  

 

The adoption of improved crop management practices is influenced by physical, socio-

economic, and institutional factors including agro-ecological conditions, age, family size, 

family income, education, know-how to knowledge, the source of information, and farmers’ 

attitudes towards the technology (Feder et al, 1984). High levels of adoption of improved maize 

varieties and chemical fertilizers are more likely to be found amongst farmers situated in 

regions with high rainfall in Mozambique (Nkala, 2012). Education is projected to enhance the 

decision-making and the adoption of new technologies. Family size plays a role in labour 

provision as the adoption of improved crop management practices needs more labour inputs 

(Souza et al, 2011). 
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Sources of information, including extension and knowledge, influences the adoption of 

improved crop management practices. Farmers who have adequate knowledge of a certain 

technology use are more likely to adopt it (Rogers, 2003). Farmers’ attitudes also determine 

the adoption of improved crop management practices. Attitudes are evaluative responses 

towards the technology and are formed as farmers gain information about it. Adopters tend to 

hold positive attitudes towards the technology (Nkala, 2012). 

 

In general, three paradigms are used to explain adoption behaviour and the determinants of 

improved crop management practices. These paradigms are: (i) the model of the diffusion of 

innovation, (ii) the model of the perception of adoption, (iii) the model of economic constraints. 

The underlying assumption of the innovation diffusion model is that technology is technically 

and culturally appropriate, but the problem of adoption has to do with asymmetric information 

and high demand costs (Feder & Slade, 1984). The second paradigm, the perception of 

adoption, suggests that the attributes perceived in relation to technology conditions the 

behaviour of adoption by farmers. This means that, even with complete information on family 

farming, farmers can subjectively assess technology differently from scientists.  

 

Therefore, understanding the farmers’ perceptions of a given technology is crucial for the 

generation and diffusion of new technologies and dissemination of information about 

smallholder farms (Feder & Slade, 1984). The model of economic constraint postulates that 

the maintenance of short-term inputs such as credit, land, labour, or other important inputs, 

limits production flexibility and conditions technology adoption decisions. Recent studies have 

shown that using the three paradigms in modelling technology adoption improves the model’s 

explanatory power relative to a single model (Feder & Slade, 1984). 

 

3. METHODOLOGY  

 

Mozambique is one of the Southern Africa Development Community (SADC) countries and 

has 10 provinces. The District of Boane is located in the southern region of Mozambique, 

southwest of Maputo Province, between latitude 26° 02'36° South and longitude 32° 19'36° 

East. It has a land surface area of 815km2 and it is bordered to the north by the Moamba District, 

to the south by the Namaacha District, to the east by the City of Matola and the District of 

Matutuine, and to the west by the District of Namaacha (Figure 3). The district is divided into 

two administrative posts, namely Boane-Sede, where most of the population resides and 

includes the localities of Gueguegue, Eduardo Mondlane, and the Administrative Post of 

Matola-Rio with a locality of the same name (Matola rio) (Ministério Da Administração Estatal 

(MAE), 2005). 

 

3.1 Research design  

 

The study was carried out through a predominantly qualitative survey, based on a semi-

structured interview schedule. The survey was aimed to identify the status of improved crop 

management practices, to determine the factors influencing the adoption of improved crop 

management practices, and to determine the farmers’ constraints and opportunities to adopt 

conservation agriculture in the Boane District. The interviews were carried out in five villages 

considered to be representative of the whole population since they had a larger number of 

farmers in the Boane District. The villages included Massaca, 25 de Setembro, Mavoco, 

Picoco, and Mahubo. Therefore, the unit of analysis were the rural smallholder farmers which 

operates as the ultimate decision-making unit in farming and livelihood process.  
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The data collected were essentially primary, collected directly from the category questionnaires 

and interviews. The survey was administered in five villages, where 10 respondents were 

randomly selected from each village. The data collection process lasted two weeks, where the 

visits to each village lasted approximately two days in order to cover the 10 participants in each 

village. Data was obtained from the interviews conducted with the technicians of district 

economic services in order to cross-check their information with that which would be provided 

by the farmers. The questionnaire consisted of 37 questions organised into eight sections. 

 

3.2 Data analysis and interpretation  

 

The computer software programme for statistical analysis, the Statistical Package for Social 

Sciences (SPSS, version 22), was used to analyse all the data, including descriptive statistics, 

logistic regression (Logit model), and Pearson correlations. The Logit model was used to assess 

the factors influencing the adoption of improved crop management practices. Pearson’s 

correlation was used to analyse the association between constraints and opportunities with the 

adoption of conservation agriculture.  

 

4. RESULTS AND DISCUSSION 

 

4.1 Demographic characteristics of the respondents  

 

It was verified that women are more likely to adopt ICMP as compared to men. Farmers who 

adopt ICMP were adults in the age category of 46-65 years. The higher the level of education, 

the lower the level of adoption of ICMP. The majority of the respondents who adopted ICMP 

were constituted by 6-10 household members. Associated farmers are more likely to adopt 

ICMP than non-associated farmers. Furthermore, the more farming time experience, the greater 

the adoption of ICMP. Finally, farmers with high income and large farms are more likely to 

adopt ICMP. 

 

4.2 The current level of adoption of the ICMP by smallholder farmers in Boane District  

 

The majority of the farmers (68%) in the Boane District adopted ICMP compared to those who 

did not adopt (32%). This result is due to the great government effort to encourage smallholder 

farmers to organise themselves into associations and later to assist them in the provision of 

inputs, knowledge, and technical skills. In addition to the help of extension agents to increase 

ICMP adoption, the majority of the adopters (64.7%) had received information about ICMP 

through other farmer experiences, and this is another reason for the improvement of the 

adoption of ICMP in the Boane District. Jorge (2013), in his study on the adoption of new 

agricultural technologies in the Boane District, found that 56% of the farmers adopted the new 

technologies, and 44% did not adopt ICMP. Therefore, there is an increase of 12% in the 

adoption of ICMP in the Boane District from 2013 to 2017.  

 

The study was carried out in five villages (25 de Septembro, Picoco, Massaca, Mavoco, and 

Mahubo). The majority of the adopters belong to Mahubo (26.5%) and 25 de Septembro 

(23.5%) villages. The fewest number of adopters belong to Massaca (17.6%), Mavoco (17.6%), 

and Picoco (14.7%). 
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4.3 Socio-economic and institutional factors influencing the adoption of the improved 

crop management practices in the Boane District  

 

According to the logistic regression analysis (Table 2), two factors (age and access to credit) 

were significant (p<0.05) at the 5% level of significance with the adoption of ICMP, meaning 

that these factors have a significant influence on the adoption of ICMP in Boane District. 

Gender, level of education, farming time, household number, off-farm income, land tenure, 

farm size, farmers’ group, information about ICMP, and extension services were not found to 

be statistically significant, meaning that they were not significant in influencing the adoption 

of ICMP. This means that the extension agents may not be doing the work effectively to the 

point of not influencing the adoption of the ICMP significantly given the poor working 

conditions in which they work. The results of the logistic regression analysis is portrayed in 

Table 2.  

 

Table 2: Logistic regression analysis of the factors influencing the ICMP adoption by the 

smallholder farmers in the Boane District 

Variables in the Equation 

Independent Variable Estimated Parameters (βi) P value 

Gender  1.723 .316 (ns) 

Age  2.191 .005* 

Level of education  -1.883 .113 (ns)  

Farming time   -1.706 .179 (ns) 

Household size   177 .834 (ns) 

Access to credit  5.868 .047* 

Off-farm income  -.655 .574 (ns) 

Land ownership -3.162 .077 (ns) 

Farm size .000 .060 (ns) 

Membership farmers’ group  -19.056 .999 (ns) 

Information about ICMP -1.676 .204 (ns) 

Extension services 22.632 .999 (ns) 

Constant 12.501 .167 (ns) 

Nagelkerke R square 60.8 %  

Cox & snell R square 43.4 %  

Sig = 5% level of significance: * (significant); ns = not significant 

 

The adjusted R2 of the regression was 0.608, which means that 60.8% of the dependent variable 

can be explained by the regressors present in the model. The higher the R², the more 

explanatory the model is, and the better it fits the sample. 

Off-farm income, information about ICMP, membership farmers’ group, and farming time 

were negatively significant. Therefore, they have no influence on the adoption of ICMP, and 

an increase in all those variables decreases the chance to adopt the ICMP. While farm size was 

also not significant, but the relation was positive, this means that an increase in the farm size 

will increase the chance of adopting the ICMP. The age variable obtained a high positive 

coefficient and was statistically significant at the 5% level of significance of the econometric 
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model equation, showing its relevance for the adoption of ICMP. In other words, as the age of 

the farmer increases, the farmer becomes more susceptible to adopting ICMP. This result is in 

contradiction to Langyintuo and Mulugetta (2008), Mubai (2014), as well as Zavale, Mabaya 

and Christy (2005) who all stated that the younger the age, the greater the probability of 

adopting the new agricultural technologies.  

 

However, other authors, Buainain et al (2007) and Filho et al (2011), concluded that the 

increase in age would increase the crystallised intelligence and, therefore, the probability of 

adopting a certain agricultural technology. According to the descriptive statistics of this 

research in relation to age, it shows that half of the adopters were between the age of 45 and 

50 years, supporting this result which indicates that the higher the age, the greater the adoption. 

 

Filho et al (2011) had an explanation regarding the positive significance of age. He argued that 

although older farmers find it difficult to obtain information on new technologies, thus reducing 

their exposure to it, they are quicker to adopt new technologies because they have a greater 

allocation of resources than the young. This observation complements the paradigm on 

economic retractions explained by Feder and Slade (1984), as it is assumed that older farmers 

can adopt ICMP and young people are less likely to adopt because of economic restriction. 

According to the logistic regression results, the credit variable was significantly positive in 

relation to the adoption of ICMP, and it appears to have the highest coefficient at the logistic 

model equation, meaning that the influence this factor has on the adoption is very strong. In 

other words, the greater the access to credit, the greater the adoption of ICMP, and farmers 

with no access to credit may not be able to adopt ICMP.  

 

Makundi (2008) found the same result and argued that farmers who have no access to credit 

have a constraint to adopt ICMP such as irrigation and pesticides as they are very expensive. 

Serman and Filson (1999) said that the availability of credit by the farmers improves the 

capacity to adopt the new technology, as they have the required capital to start practicing the 

new agricultural technologies. According to Guanziroli and Guanziroli (2015), if the increase 

in resources is encouraged (via credit, for example), there may be increases in adoption of 

ICMP due to access of credit. 

 

4.4 Opportunities and constraints  

 

4.4.1 Opportunities 

 

According to the Pearson correlation, one variable was significant, that is, improved soil 

fertility had a positive correlation with the adoption of conservation agriculture. More of these 

opportunities are reflected in Table 3. 

 

According to 82% of the respondents, the conservation agriculture practice can increase soil 

fertility by adding organic material into the soil through crop residues. Most of the respondents 

said that they leave the remains of crops in the soil to incorporate organic matter. Cardoso et 

al (2014) argued that soil fertility is directly linked to the presence of organic matter in the soil. 

Soil organic matter plays a fundamental role in the maintenance of soil functions, given its 

influence on soil structure and stability, water retention, biodiversity, and as a source of 

nutrients for plants. 
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Table 3: Opportunities of conservation agriculture based on maize-legume production 

(Pearson correlation test) 

Variable Pearson correlation P-value 

Yield increase -065 0.651 (ns) 

Improving water and soil quality -019 0.897 (ns) 

Improved soil fertility +125 0.042 * 

Improved HH food security +044 0.754 (ns) 

Labour saving -068 0.631 (ns) 

Sig = 5% level of significance: * (significant); ns = not significant  

 

4.4.2 Constraints  

 

Regarding the constraints, the Pearson correlation test showed that three variables were 

significant, that is, poor rainfall pattern, shortage of inputs, and limited capital had a positive 

correlation with the adoption of conservation agriculture in the Boane District. Some of the 

constraints are indicated in Table 4. 

 

Table 4: Constraints of conservation agriculture based on maize-legume production 

(Pearson correlation test) 

Variable Pearson correlation P-value 

Limited capital  +926 0.013 * 

Extreme temperature + 210 0.114 (ns) 

Limited access to land -098 0.497 (ns) 

Security land tenure +153 0.288 (ns) 

Shortage of inputs +013 0.025 * 

Limited access to extension 

services 

-016 0.921 (ns) 

Afraid of taking risk - 125 0.387 (ns) 

Poor rainfall patterns +924 0.015 * 

Sig = 5% level of significance: * (significant); ns = not significant  

 

Limited capital and shortage of inputs were positively significant, meaning that the correlation 

between these variable and the adoption of conservation agriculture is strong (Table 4). This 

result is in line with the study conducted by Bhan and Behera (2014) on conservation 

agriculture in India which stated that the lack of inputs, especially for smallholder farmers, 

impeded the adoption of conservation agriculture on a broad scale. Parks, Christie and Bagares 

(2014) also found that limited capital is a large constraint for conservation agriculture which 

affects its adoption. It was further noted that if there is a lack of capital then any conservation 

measure is unlikely to be adopted (Parks, Christie & Bagares, 2014). 

 

5. CONCLUSION AND RECOMMENDATIONS  

 

The level of ICMP in the Boane District is growing with each passing year. The majority of 

the farmers (68%) in the Boane district have adopted ICMP. There was an increase of 12% in 

the adoption of ICMP in the Boane District from 2013 to 2017. The major reason why the 

respondents have adopted ICMP is due to the increase of yield. Those who have not adopted 

ICMP explained that it is because they are used to practicing the conventional agricultural 
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methods, and because there is a shortage of inputs. Nevertheless, the increase in the level of 

ICMP adoption will consequently increase the agricultural productivity in the Boane District. 

According to the statistical analysis (logistic regression), age and access to credit factors had a 

positive and significant influence on the adoption of ICMP. That is, the age and access to credit 

factors influence the adoption of ICMP. This indicates that an increase in age or credit can 

increase the chances of adopting ICMP in the Boane District. The other factors such as gender, 

level of education, farming time, household number, off-farm income, land tenure, farm size, 

farmers’ group, information about ICMP, and extension services were not significant to 

influence the adoption of the ICMP, meaning that these factors do not influence the adoption 

of the improved crop management practices. 

 

The opportunities and constraints faced by smallholder farmers to adopt conservation 

agriculture are various. However, according to the Pearson correlation test, only improved soil, 

limited capital, poor rainfall patterns, and shortage of inputs were positively significant. It is 

concluded that there is a correlation between improved soil, limited capital, poor rainfall 

patterns, and shortage of inputs and the adoption of conservation agriculture. That is, they are 

strongly correlated to the adoption of conservation agriculture under maize-legumes 

production.  

 

Based on the findings of the paper, the following recommendations can be made: 

 Income and financial capital are important elements in the adoption of ICMP, thus, efforts 

need to be made to advise farmers to have other sources of income, apart from agrarian 

activity, such as small businesses in order to overcome the issue of a lack of capital and to 

increase their income.  

 It is necessary for the Public Agricultural Extension Programme to advance in its policy 

and adjust the focus to the real needs of the smallholder farmers according to the factors 

and constraints that influence the adoption of ICMP, as in the collective strategies of the 

families, in the promotion of their small economic and productive activities, incentives for 

food production, and financing to farmers who strengthen the basic production unit in the 

Boane District. 
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ABSTRACT 

 

The semi-arid grasslands of South Africa are a major resource for beef farming. However, the 

reproduction performance of beef cattle is not optimal, and it is stressed differently by the 

different agriculture sectors due to various management systems. The aim of this study was to 

investigate the impact of sustainable rangeland management on the reproduction of beef cattle 

and rangeland health. Data on calving rates, weaning weight (205 days), and rangeland 

condition over a period of five years was sampled, beginning with no rangeland management 

in year one, comparing the results with the next four years after implementing sustainable 

rangeland management, utilising the same herd of cattle. Results showed a significant increase 

in calving rates from the first year of rangeland management (+ 27%), with a 50% increase in 

year four. Weaning weight also increased significantly (P < 0.05) within the first year (+ 60 

kg), with 72.8kg in year four. Rangeland conditions also started to improve in 31 of the 45 

camps. The financial implication with respect to weaner calf income was also calculated with 

striking differences within the first year where it was ± two to three times higher and four times 

higher in year four comparing with the income with no rangeland management. Agricultural 

extension will enhance the objectives of securing sustainable agricultural development as 

indicated in this study for livestock production through the implementation of efficient 

rangeland management.   

 

Keywords: Beef production, Calving rate, Economic implications, Rangeland management 

 

1. INTRODUCTION 

 

South African beef producers are confronted by many socio-economic and management 

challenges that have a negative effect on beef production and thus profitability. Production 

information from the different agricultural sectors in South Africa has been well documented 

by Scholtz and Bester (2010). They reported an average estimated calving rate of 62% for 
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commercial farmers, 48% for the emerging sector, and 35% for the communal sector. Many 

studies have focused on issues such as breeding, selection, supplementary feeding, and 

livestock management to increase livestock production (Grobler et al, 2014). Efficient 

rangeland management, however, is seldom mentioned. 

 

Furthermore, 70% of agricultural land in South Africa can only be utilised by livestock and 

game (Meissner, Scholtz & Palmer, 2013). Natural rangeland forms the basis of the extensive 

livestock industries, especially in semi-arid environments where the rainfall is low and 

unpredictable. Due to increasing climate variability and the threads of global warming, mid-

summer droughts became more the norm than the exception. Efficient rangeland management 

should ensure that the quantity of forage during these times is sufficient for sustainable 

livestock production. As these mid-summer droughts coincide with the mating season, it can 

contribute to the low reproduction rate in beef herds. South Africa is still a net importer of beef, 

mainly due to the low levels of production. South Africa will be able to move to self-sufficiency 

if the average calving rate and the off-take are increased, especially in the communal and 

emerging sectors (Grobler et al, 2014).  

 

Grazing management in South Africa was summarised by Van Der Westhuizen, Snyman and 

Fouché (2018) as follows: A communal production sector characterised by lack of land 

ownership and maintenance of farm planning (fences, windmills and water supply) is not up to 

standard. Continuous grazing is therefore commonly applied. As for the emerging sector, 

grazing management varies from continuous grazing to two, three and four camp systems. The 

fact that many developing small holding farmers come from a communal livestock farming 

background, whereby rangeland management and beef production practices seldom exist, poor 

livestock performance (calving rate of 48%) and natural resource degradation are most evident. 

In the commercial sector, the grazing area is subdivided into more camps than there are groups 

of animals. At any given time, the animals only stay on part of the farming unit and this allotted 

period is determined by the number of camps per herd. The other camps get a chance to rest 

for a certain period of time.  

 

The aim of this study is therefore to determine the influence of rangeland management on beef 

production and rangeland condition, and subsequently, a tool to empower extension with 

research information that addresses sustainability through rangeland management. The 

reproduction performance and rangeland health are however the most important factors 

influencing the sustainability and profitability of extensive livestock production. As sustainable 

rangeland management is essential in extensive livestock systems, it is important that the 

results of this study are conveyed to farmers. The role of agricultural extension is essential in 

conveying and facilitation in the implementation of this research outcome. 

 

2. MATERIALS AND METHODS  

 

2.1 Study area 

 

The research was conducted at the Glen experimental farm of the Free State Department of 

Agriculture and Rural Development (26°20’E; 28°57’S) in the magisterial district of the city 

of Bloemfontein in the central Free State. The altitude varies from 1320m to 1420m above sea 

level. The dominant soil form in the area is Milkwood, Arcadia and Valsrivier, with more than 

35% clay (MacVicar et al, 1977). The average annual rainfall, based on records of 95 years, is 

556mm, of which more than 70% falls during the period November to March (ISCW-databank, 
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2018). Summer temperatures are moderate to warm with very cold winters. Frost occurs from 

the middle of April to the middle of October. The average length of the frost period is 175 days, 

while the length of the growing season varies from 168 to 212 days. 

 

2.2 Vegetation type and degradation indicators 

 

Acocks (1988) classified the vegetation as the dry Cympopogon Themeda vegetation type, 

while the relative homogenous area is classified by Van Der Westhuizen (2003) as the Themeda 

vegetation of the central Free State. Vegetation can be described as sweet grassveld, where the 

plant cover is dominated with dense stands of Themeda triandra when it is in a well conserved 

condition. Degradation processes can clearly be characterised by changes in the relation 

between T. triandra, Eragrostis chloromelas, Aristida species and Cynodon hirsutus. With 

poor rangeland management, T. triandra decreases firstly at the expense of E. chloromelas, 

followed by Aristida species, and lastly by C. hirsutus (Van Der Westhuizen, Van Rensburg & 

Snyman, 1999). Soil degradation due to unsustainable veld management practices is a serious 

environmental problem. According to Van Der Westhuizen (2003), the increase of phosphate 

(P) in the topsoil is the dominant soil indicator with respect to vegetation change for this 

vegetation type. Phosphate accumulation increases in degraded rangelands is due to 

supplementary feeding given to the livestock (Kotze et al, 2013; Van Der Westhuizen, 2003). 

The loss in the functioning of the ecosystem is about 25% in terms of grazing capacity if P 

levels increase to 2mg/kg, but it could reach up to 60% loss in grazing capacity if P levels 

increase to 29mg/kg (Van Der Westhuizen, 2003). Van Der Westhuizen and Snyman (2014) 

state that because P is static and does not leach from the soil, it is indicative that it has a major 

influence on the process of rangeland improvement and sustainability. They further stated that 

the injudicious application of licks as nutritional supplements had an accelerating long-term 

effect on the build-up of P in the soil. They then recommend that beef producers should focus 

on rangeland management and stocking rate rather than applying too many licks and nutritional 

supplements to their grazing herds, as these can have a negative influence on rangeland 

condition, grazing capacity and sustainable animal production in the long-term.  

 

2.3 Methods 

 

A sample of 195 Bonsmara females were used in this study. Data were collected over a period 

of five years. Calving rate and weaning weight at 205 days was monitored over the trail period, 

starting with no veld management inputs at the beginning of the trial. Animals were then 

divided into five herds and a multi camp grazing system was implemented. Females were 

proportionally divided into groups using age, metabolic body weight (Meissner et al, 1983), 

and previous calving records. The herds were extensively managed, and animals did not receive 

any production or protein supplements. Herd management practices were executed for 

extensive beef production according to the Glen beef management programme (Free State 

Department of Agriculture and Rural Development (FSDARD), 2004). The breeding season 

commenced on the first day of December each year and ended at the end of February (90 days), 

and the calves were weaned at an average age of seven months. Rainfall data were collected 

daily, and a mathematical rangeland production model (Fouché, 1992) was used to analyse the 

effect of rainfall on available fodder over the trial period. A stocking rate of 6ha/LSU, that 

concedes with the departmental grazing capacity of the area, was adhered to for four of the 

herds, while a variable stocking rate, as determined by the results of a seasonal rangeland 

analysis, was followed for the fifth herd. Rangeland analyses included rangeland condition 

assessments as well as the effect of rainfall variation on the grazing capacity. For the grazing 
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system, 45 camps were randomly divided into five groups by using terrain types and rangeland 

condition (nine camps for every herd). Camps were grazed for a period of one to three months, 

depending on the camp size, with a resting period that varied from three to 13 months with an 

average resting period of eight months. Over the four years that the grazing system was 

implemented, every camp received a full growing season’s rest.   

 

2.4 Data collection and analysis 

 

Descriptive statistics, namely mean scores and standard deviations, were calculated for every 

year, while an analysis of variance (ANOVA) was used to compare the mean values and the 

mean differences between the five years.  

 

The species composition of the herbaceous layer was determined based on frequency of 

occurrence using a fixed line transect for every camp. The nearest plant was recorded for 200 

point observations per camp. This sampling size has been shown to be adequate for detailed 

scientific studies (Hardy & Walker, 1991). The trends in rangeland condition were determined 

for every camp using the indicator species technique, developed and tested against a 

degradation gradient technique specifically for this vegetation type (Van Der Westhuizen, 

2003). 

 

3. RESULTS AND DISCUSSIONS 

 

3.1 Reproduction performance 

 

Calving rate, as defined as all calves born as the percentage of total cows and heifers mated, 

and weaning weight (205 days) increased significantly (P < 0.05) after the implementation of 

a multi camp grazing system. The calving rate increased from 32% with no veld management 

inputs to 82% in year four after implementing a multi camp grazing system (Table 1). The 

calving rate of 32% in the 195 Bonsmara cows and heifers was comparable to the results 

obtained by Scholtz and Bester (2010) for the communal sector. As both rainfall and available 

fodder, especially during the breeding season, can contribute to the calving rate, the total spring 

and summer rainfall (September-February) is also presented in Table 1. From this data, it is 

clear that the rainfall conditions three months before the breeding season and during the 

breeding season did not play a role in the differences in calving rate prior to (346mm) and after 

implementing the grazing system (313-459mm). Weaning weight increased with 60kg within 

one year after implementing a multi camp grazing system. As these results could be influenced 

by climatic conditions, an indication of seasonal fodder production was simulated for every 

season using a mathematical rangeland production model (Fouché, 1992). Rangeland 

production was then classified into different groups as indicated in Table 1. Significant 

differences between year three and the other rangeland management years could be explained 

by a drought as well as very little rainfall from the beginning of January until the end of March. 

During this period, only 71mm was received in comparison with the long term average of 

248mm. According to Van Der Westhuizen (2006), the average contribution to rangeland 

production for these three months is about 68%. It is also interesting to note that very high 

rainfall and rangeland production during the second year did not contribute to higher weaning 

weights, which could probably be linked to the fact that higher rainfall increases rangeland 

production, but it reduces veld quality.   
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Table 1: Reproduction performance, pre-breeding and breeding season rainfall (Sep-

Feb), as well as an indication of seasonal rangeland production over the trial period 

a, b, c, d – Values (mean ± SD) within a column followed by different superscript letters are significantly different (P < 0.05), SD = Standard 

deviation 

 

This information indicates that the reproduction performance of producers, especially in the 

emerging and communal sector, could be increased drastically with the implementation of 

efficient grazing management. The increase in calving rates of the variable stocking rate group 

was most striking in comparison with the other herds. After four years, the calving rate of this 

group increased to 92%. This is even more remarkable when it is considered that heifers in this 

group were subjected to early mating (14-16 months of age), while animals were only 

supplemented with salt. Reproduction performance in this herd is compared with the other 

herds in Table 2 for the third and fourth year. Due to variable seasonal rainfall conditions, the 

grazing capacity of the veld varied accordingly to the rainfall. This was especially true during 

the starting period of the mating season (December-January) when mid-season droughts can 

restrict consumption rate.  

 

Table 2: Comparison of reproduction performance between fixed and variable stocking 

rate (%) 

Years after 

implementation of 

rangeland management 

Fixed stocking rate Variable stocking rate 

 
Calving rate 

(%) 

Weaning 

weight (kg) 

Calving 

rate (%) 

Weaning 

weight (kg) 

Year 3 58 188 76 198 

Year 4 80 228 92 233 

 

3.2 Rangeland condition 

 

An improvement in rangeland condition was measured in 31 of the 45 camps utilised. 

Rangeland improvement is a slow process and the time for species turnover is unknown. This, 

together with the fact that the grazing history of camps before the trial started is unknown, 

could contribute to the 14 camps that did not improve. Rangeland improvement in the 31 camps 

varied from starting to improve (1-5% improvement in 20 camps) to moderate improvement 

(6-10% improvement in 9 camps). However, the largest increase in rangeland condition (> 

11%) occurred in two camps. As indicated in Table 3, one of these camps is used as an example 

to illustrate the improvement in the proportional species composition as surveyed at the start 

of the trial and four years later. The most abundant species were Digitaria argyrograpta, 

Years after 

implementation 

Sep-Feb 

rainfall 

(mm) 

Calving 

% ± SD 

Weaning weight 

(kg) 205 days ± 

SD 

Simulated 

seasonal 

production  

No rangeland 

management inputs 
346 32a ± 10 155.8a ± 11.1 Normal  

Year 1 342 59b ± 19 215.8c ± 6.7 Below normal 

Year 2 313 60b ± 12 214.4c ± 10.1 Very high 

Year 3 459 62b ± 15 190.0b ± 9.6 Very low 

Year 4 313 82c ± 7 228.6d ± 6.7 Normal 
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Tragus koelerioides, and Aristida canescens at the start of the trial. Digitaria argyrograpta was 

however replaced as dominant species by T. triandra, at the expense of mainly T. koelerioides.  

 

The importance of T. triandra as a key species for this vegetation type is continually 

emphasised. This species is not only the ecologically most important species in the study area, 

but also a very good indicator of rangeland condition (r2 = 0.99) (Van Der Westhuizen, 2003; 

Van Der Westhuizen et al, 1999), as well as the most important species in the diet of both sheep 

(37%) and cattle (48%) for this semi-arid vegetation type (Van Der Westhuizen et al, 2001).  

 

3.3 Economic implications 

 

The improvements in the income over the trial period are presented in Table 4. For these 

calculations, the real weaner calf price of R30 per kg at the end of the trial was used. The 

difference in weaner calf income per cow increased approximately two and a half times within 

only one year and about four times after four years of implementation of a rangeland 

management programme. As indicated in Table 1 and Table 4, a drastic increase in calving 

rate, from 32% to 59% (27% increase), and weaning weight, from155.8kg to 215.8kg (60kg 

increase), were experienced after the first year of implementation.   

 

The variable stocking rate treatment outscores the fixed stocking rate with R959 per cow after 

four years of rangeland management (Table 4.) The practical implementation of the variable 

stocking rate should, however, be further investigated. Due to increasing climate variability 

and the threads of global warming, as well as the effect on the environment in terms of 

rangeland condition, variable stocking rates according to rangeland potential would play a 

major role in sustainable beef production in the future. 

 

Table 3: An example of proportional species composition (%) and rangeland condition 

(%) at the beginning, and again four seasons later at the end of the trail for one camp 

Species I Start (season 1) End (season 4) 

Themeda triandra 10 12.9 20.7 

Eragrostis lehmanniana 7 4.0 4.5 

Eragrostis superba 

Heteropogon contortus 

6 0.0 

7.0 

0.5 

2.0 

Sub total  7.0 2.5 

Digitaria argyrograpta 

Microchloa caffra 

Tragus koelerioides 

 

5 

19.9 

1.0 

17.4 

14.6 

0.0 

7.1 

Sub total  38.3 21.7 

Aristida canescens 

Aristida congesta 

Aristida diffusa 

Cymbopogon pospischilii 

Eragrostis chloromelas 

 

 

4 

14.4 

5.0 

2.5 

10.0 

0.5 

17.2 

5.6 

0.0 

17.2 

0.5 

Sub total  32.4 40.5 

Elionurus muticus 3 0.0 0.5 

Annual Herbs 

Eragrostis obtusa 

Sporobolus fimbriatus 

 

2 

0.5 

2.5 

1.5 

7.6 

0.5 

0.0 
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Sub total  4.5 8.1 

Helichrysum dregeanum 

Felicia muricata 

1 1.0 

0.0 

0.5 

0.5 

Sub total  1.0 1.0 

Total  100 100 

Rangeland condition  27 38 

I = Ecological index values 

 

Table 4: Comparison of weaner calf income per cow  

 

No rangeland 

management 

First year after 

implementation of 

rangeland 

management 

Rangeland 

management: 

Fixed stocking 

rate (Year 4) 

Rangeland 

management: 

Variable 

stocking rate 

(Year 4) 

Calving 

% 
32 59 80 92 

Weaning 

weight 
156 kg 216kg 228kg 233kg 

Weaner 

calf 

income* 

R4680 R6480 R6840 R6990 

Income 

per cow 

mated* 

R1498 R3823 R5472 R6431 

* = Based on a weaner price of R30/kg 

 

4. CONCLUSION AND RECOMENDATIONS 

 

Findings of this study prove that with scientific based rangeland management practices, drastic 

improvement of beef production could be achieved. Since data were collected over a five year 

period with the same group of animals with the same genetic potential, it was clear that 

management did play a dominant role in the results. These findings also highlight the essential 

role of sustainable rangeland management for mitigating droughts. This is clearly illustrated 

by the weaning weights in the third year of the trail when the farm was subjected to a drought. 

These weights were still significantly higher when compared to results before the start of the 

trail when normal rainfall conditions were present, but no rangeland management practices 

were used.  

 

These results indicate that the profitability of the communal and emerging sectors especially, 

could be drastically increased if efficient rangeland management practices are implemented in 

these sectors. Even in the commercial sector, it often happens that farmers obtain very good 

livestock production results and are even sometimes seen as top beef cattle farmers. These 

farmers are usually pleased with their rangeland management system. However, when their 

rangeland is evaluated, it is clear that the rangeland ecosystem is under severe pressure, as 

indicated by the appearance of pioneer plants such as Aristida species, or with less-palatable 

grasses such as Eragrostis plana, Cymbopogon pospischilii and Elionurus muticus, totally 

dominating the palatable grasses such as T. triandra, Digitaria eriantha and Anthephora 

pubescens. In this scenario, the lick intakes are also dramatically higher than what is good for 
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the environment, while animal performance is entirely dependent on the lick programme, and 

the factory of the farm, which is rangeland, is being destroyed. Thus, supplementary feeding is 

used to mask the inefficiencies of the farmer’s rangeland management. Unfortunately, these 

medium-term profitable practices are also used as examples for successful farming practices. 

It is therefore very important to distinguish between sustainable management practices and 

medium-term more profitable but unsustainable practices.  

 

The long-term economic viability of extensive animal production systems depend mainly on 

rangeland, and sustainable animal production would only be possible when the rangeland and 

soil conditions are in a productive and stable state. Livestock producers should focus on 

sustainable rangeland management, including stocking rate rather than applying too many licks 

and nutritional supplements, as these would have a negative influence on rangeland condition, 

grazing capacity, and sustainability. The selection of adapted livestock which would be able to 

satisfy the bulk of their nutritional requirements from the available grazing would also 

minimise the need for supplementary feed and therefore limit long-term degradation.   

 

Sustainable livestock production is, however, only possible with scientifically sound rangeland 

and livestock management over the long-term that ensures that rangeland conditions improve 

or are in an ecological optimum. As such, a management system that neither increases 

production cost nor negatively affects production as well as the environment should be 

developed to optimise animal productivity and hence, livestock profitability.  

 

5. IMPLICATIONS FOR AGRICULTURAL EXTENSION SERVICES 

 

Although the economical long-term value of efficient rangeland management is essential for 

optimal beef production, it is mainly underestimated by most farmers and even livestock 

scientists. Many developing small holding farmers as well as upcoming commercial farmers 

come from a communal livestock farming background, where rangeland management and beef 

production practices seldom exist. Including the fact that these farmers culturally still believe 

that livestock numbers is more important than individual performance, poor livestock 

performance (calving rate of 48%) and natural resource degradation are most evident and 

contribute to poverty.    

 

This group of farmers is also the focus point for departmental extension and development 

projects and initiatives such as the Comprehensive Agricultural Support Programme (CASP), 

livestock improvement schemes, and land care projects which focus to increase the 

productivity, profitability, and sustainability of these farmers. The focus point for these projects 

should be to recommend environmentally friendly grazing and livestock management practices 

that will increase grazing capacity, livestock production, and empower the farmers to become 

sustainable in producing good quality animals, thereby positively competing in the red meat 

industry in the long-term.  

 

Agricultural extension advisers have a major role to play in conveying the outcome of this 

study to the whole spectrum of farming communities. This can be introduced through 

knowledge facilitation, workshops, study groups, farmer days, and demonstration trails. If 

adopted by individual farmers, it will contribute to long-term sustainability as well as 

mitigating the effect of droughts for all farmers in the livestock industry.   
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THE ROLE OF AGRICULTURAL INNOVATION SYSTEM IN SUSTAINABLE 

FOOD SECURITY  

 

Zwane, E.1  

 

ABSTRACT 

 

Much has been discussed about the role of extension within the framework of assisting farmers 

to improve their productivities. ‘Different Task Teams’ focusing on environment and food have 

been established under the banner of the United Nations. In most cases, their membership is 

restricted to high level delegates such as heads of governments. This paper seeks to fill the gap 

in literature by discussing the role of Agricultural Innovations System, its meaning, and how it 

functions. It draws experience from a case study based in the Limpopo Province of South 

Africa, coordinated by Progress Milling. It specifically discusses the linkage of Agricultural 

Innovation System with food security. The paper concludes with a few recommendations such 

as the establishment of a mechanism to coordinate multiple stakeholders, the establishment of 

measures to stimulate collaboration amongst stakeholders, and to strengthen the development 

of innovation competence.  

 

Keywords: Agriculture, Food security, ICT, Innovation system 

 

1. INTRODUCTION 

 

The role played by extension within the framework of helping farmers has been discussed by 

many authors (Barett, 2002; Daane, 2010; Swanson & Claar, 1984; Van Den Ban & Hawkins, 

1990), but not much is known about the role of agricultural innovations systems. There is a 

strong belief that agricultural innovations have a role to play in reducing poverty. The evidence 

lies in the number of publications that have been published on the subject of innovations and 

innovation systems, as well as the number of international forums that attract world leaders.  

 

Examples include the Agricultural Innovation & Technology Hold Key to Poverty Reduction 

in Developing Countries (World Bank, 2019); Agricultural Knowledge and Information 

Systems and Poverty Reduction (Berdegué & Escobar, 2001); Food and Agricultural 

Organisation of the United Nations (FAO)’s work on Agricultural Innovation (FAO, 2017); 

Tackling Poverty and Hunger through Digital Innovation (FAO, 2017); Speaking about Ways 

Agricultural Innovations Reducing Poverty (Borgen, 2017); Food and Innovations Pathways 

for Prosperity, (Tomich et al, 2019); Agricultural Innovation for Food Security and 

Environmental Sustainability in the Context of the Recent Economic Crisis: Why a Gender 

Perspective? (Alarcón & Bodouroglou, 2011). As far as the forums are concerned, they include 

Conference of the Parties (COP)s and Bricks. The importance of food security and its 

sustainability has been recognised by all leaders, both in developing and developed countries. 

A number of mechanisms have been established to facilitate the sharing of information about 

food security and sustainable use of the environment. 
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Some of the notable examples include the G20 Meeting, United Nations (UN) Climate Change, 

also known as Conference of the Parties (COP), of which its 17th Conference was held in 

Durban, South Africa on the 28 November 2011. Another closely related structure is the United 

Nations Conference on Sustainable Development. Other examples include the Committee on 

World Food Committee (CFS) and World Food Crisis Meeting. The World Food Crisis 

Meeting was held on 16 October 2008 in Rome (Golay, 2010). The problem tackled in this 

paper is that food crisis is experienced in different parts of the world (UN, 2013), hence the 

crafting of the millennium goals in 2000. Poverty is identified in the millennium development 

goal (MDG) as one of the problematic areas, hence, the plan was to half it by 2015. Poverty is 

created by a number of issues at play which leads to food insecurity. The most affected people 

are the poor and the most vulnerable communities whose situation is aggravated by climate 

change and this has also lead to degradation of productive land.   

 

Many of the farmers who suffer hunger and food insecurity are farming in small-scale farms 

and do not have access to information in order to make informed decisions (Alarcón & 

Bodouroglou, 2011). These farmers need technological upgrading in their agricultural 

productivity ventures. Different perspectives of innovations systems present a solution in 

understanding how farmers can improve their productivity, for example, the adoption of 

technology which is friendly to their environment will promote sustainable food security and 

proper land management (Alarcón & Bodouroglou, 2011; UN, 2015a). The objectives of this 

paper are to: 

 Explore the concept of innovation systems, its meaning, and its challenges. 

 Explore global initiatives of food security. 

 Explore the role of agricultural extension in food security. 

 Discuss an innovation platform in Limpopo Province. 

 Recommend practical steps in implementing a successful innovation platform. 

 

2. BACKGROUND  

 

The world population was 5.2 billion in 1996 and it is predicted that it will grow to 8.3 billion 

by 2025 and almost 10 billion by 2050 (UN, 2013). However, in October 2017, it was estimated 

that the world population has reached 7.6 billion people (UN, 2013). It is estimated that 870 

million people go to bed hungry every day and 70% of the people are from Sub-Saharan Africa 

(UN, 2013). The United Nations formulated a resolution which aimed at addressing the issue 

of poverty, and in the year 2000, they agreed to work towards halving poverty by the year 2015. 

Observation has shown that the world population continued to increase, and the review showed 

that it will not reach its target by 2015. It is a known fact that these objectives were not attained, 

hence, 17 sustainable development goals (SDGS) have been adopted in 2015 by the United 

Nations (UN, 2015a). 

 

The focus of this paper is made up of two phrases, namely agricultural innovation system and 

sustainable food security. Tracing the background of agricultural innovation systems is 

discussed first. The subject of agricultural innovation system emerged as a field of study fairly 

recently. A number of books emerged with related topics in agricultural innovation, for 

example, ‘Extension Science’ carried the title of agricultural information systems (Röling, 

1988), ‘Technology systems for small-scale farmers’ (Kessabe, 1989), and ‘Agricultural 

knowledge and information systems’ (Kaimowitz, 1990). The use of the concept of agricultural 
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innovations is being promoted by international organisations such as the UN and the Centre for 

Technical Agriculture (CTA).  

 

In contrast, the background of food security can be traced back to the emergence of the 

Millennium Development Goals. These consist of eight development goals. Two are linked to 

agriculture, namely goal 3 which focuses on reducing poverty and hunger, and goal 7 which 

focuses on sustainable environment. One needs to indicate that there are scholars who criticise 

the Millennium Development Goals by highlighting the fact that these goals were not analysed 

deeply and that there are no quantifiable measures to track progress. The goals were officially 

established following the Millennium Summit of the United Nations held in 2000 after the 

adoption of the United Nations Millennium Declaration in which 193 member states and 23 

international organisations agreed to achieve these goals by the year 2015 (UN, 2015b). 

 

At the World Food Summit in 1996, 185 countries signed a declaration pledging to decrease 

the number of hungry people by 50% by the year 2015. Since 1996, the number of hungry 

people in the world has not decreased, but rather increased from 800 million to over 850 million 

people (UN, 2013). The burden of hunger falls disproportionately on the rural poor (small 

farmers, farm labourers, and landless rural people), largely due to governments around the 

world promoting trade, and economic and environmental policies to the detriment of the 

livelihoods of small farmers and community-based agriculture. 

 

3. RESEARCH METHOD  

 

This paper took a case study approach and made use of literature in order to address some of 

the specified research objectives. Selected literature was collected through a Google search in 

order to assist the reader. The next section presents the findings. 

 

4. UNDERSTANDING THE CONCEPT OF INNOVATION SYSTEM 

 

4.1 Agricultural innovation systems  
 

It is important that one should understand the meaning of innovation systems. There are 

different interpretations about the concept. The concept was further classified and defined by 

some researchers within the framework of Agriculture and Rural Development (ARD) concepts 

(Daane, 2010), while others saw it as part of Information Communication Technology (ICT) 

or other systems of technology generation and dissemination like Transfer of Technology 

(TOT) streams (Daane, 2004; Engel, 1989; Röling, 1988). 

 

4.1.1 The meaning of innovation systems 

 

A literature review found that a number of scholars have popularised the use of the concept 

and have used names closely related such as agricultural information system, agricultural 

knowledge and information system (AKIS) (Daane, 2004).), as well as TOT, ARD, and 

Participatory Research (Kessabe, 1989). The concept was further taken up by other scholars 

and it was called Rapid Appraisal Agricultural Knowledge System (RAAKS) (Nagel, 1980) 

and Farmer First (Chambers, 1990; Daane, 2004). The definition of AKIS is cited here because 

of its comprehensiveness.    

AKIS is defined as “a set of agricultural organisations and/or persons and the links and 

interactions between them engaged in such processes as the generation, transformation, 
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transmission, storage, retrieval, integration, diffusion and utilisation of knowledge and 

information with the purpose of working synergic ally to support decision making, problem 

solving and innovation in a given country's agriculture or domain thereof” (Kaimowitz, 

1990:10) To give effect of Kaimowitz’s definition, the Technical Centre for Agriculture (CTA) 

organised a workshop in 2004, as well as in 2013, in which the writer participated in 

Wagenigin, under the banner of Extension Africa, a group of experts of which the writer is a 

member of.  

 

Amongst others, the workshop clarified the concepts of innovation and innovation systems. In 

addition, the workshop purported to building capacity to understand and apply the innovation 

system framework for analysing agricultural science, technology and innovation (ASTI) 

(Daane et al, 2009). A close analysis of the definition reveals that the definition is 

comprehensive since it includes the linkages, the processing, the generation of information, the 

transmission or dissemination and storage of the information. It should be noted that this 

definition encompasses various systems of technology models that were used in the past as a 

stand-alone concept such as research, extension and farmer subsystems of technology 

generation and transfer. 

 

The new concept, namely innovation system, displays a complex and dynamic character for 

linking human activities. From the definition, one can summarise an innovation as a process 

by which social actors create value from knowledge which may include technologies, 

processes, and modes of organisation policies. It can be concluded that innovation process 

involves transformation of knowledge through social learning (Daane, 2010).  

 

Other scholars hold a similar view in which it is argued that there is a difference between 

information and knowledge. A message can contain information. An extension officer can 

transfer information, but knowledge is an attribute of the mind and it cannot be transferred 

(Röling, 1988). It can be indicated that innovation systems are not something which can be 

touched because it does not exist as an objective entity or in reality. It is argued that it exists in 

the minds of those who define them (Daane, 2010). There are challenges associated with the 

implementation of the innovation systems in practical terms.  

 

4.1.2 Types of innovation systems 

 

The concept has received much attention in 2014 and 2015. For example, two important good 

note practices were written, and these are titled “Innovation platforms” by Posthumus and 

Wongtschowski (2014) and “Agricultural Innovation System” (Suleiman, 2015). These were 

facilitated by the global forum for rural advisory services (GFRAS). Figure 1 provides a 

framework of an innovation system.  

 

Figure 1 has identified nine actors. According to Suleiman (2015), each system assumes a 

different role to promote the innovation system. For example, under the AIS framework, 

innovation is not merely concerned with technical innovation (e.g. adoption of a better variety). 

It also includes organisational innovation (e.g. organisation of farmers as groups) and 

institutional innovation (e.g. addressing uncertainties in land leasing through policy changes). 

Donors and national governments currently recognise the importance of enhancing the capacity 

of all actors in the AIS instead of just research or extension (Suleiman, 2015).  
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Figure 1: Agricultural Innovation System.  
Source: Suleiman, 2015  

 

In the case of the framework, the central theme in innovation can be equated to technology, 

and in this case, technology is divided into both software and hardware. The software consists 

of methods and skills whereas the hardware consists of physical objects such as tools, 

equipment and genetic material (Röling, 1990). Furthermore, the terms ‘research’ and 

‘technology transfer’ have both functional and institutional meanings (Kaimowitz, 1990). 

Agricultural research plays an important role in creating knowledge and information which can 

increase farming productivity. A number of factors determine the rate of adoption of 

technology. Rogers (1963) identified the following: relative advantage, compatibility, 

complexity, divisibility, and communicability. Each has particular character which needs to be 

considered when adoption takes place. 

 

4.1.3 Challenges of agricultural innovation systems 

 

An agricultural information system is believed to be a complex phenomenon since there are 

various top down, bottom up, and horizontal flows of information and transformation that takes 

place.  
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Figure 2: A diagram expressing the complexity within the innovation system 

Source: Suleiman, 2015 

 

Figure 2 displays the interactions of rural advisory actors within the framework of agricultural 

innovation systems. One of the challenges inherent in the framework is the difficulty in 

coordinating the pluralistic nature of innovation systems. As part of a solution, one author 

(Daane, 2010) suggested that brokers could be used in information sharing. However, it is noted 

that where there are brokers of information, it may work, but where there are none, it creates a 

problem. Information brokers are normally found in countries that have privatised their 

extension systems, for example the Netherlands (Daane, 2010). Other challenges include lack 

of linkages to facilitate multi stakeholders.  

 

4.1.4 Implementing demand-driven, participatory approach methodologies 

 

It has been found that top down approaches in extension are not sound pedagogically and not 

effective when used in democratic societies (UN, 2015a). Effectiveness and sustainability of 

the agricultural extension effort can be achieved when farmers are organised and involved in 

the process of the problem identification, planning, executor, and monitory activities. Various 

extension methods have been developed in recent years which encourages active participation 

of all parties involved (Gaaya, 1994). 

 

4.2 Understanding food security initiatives  

 

There are many things that need to be understood before sustainable food production is ensured. 

Some of them include defining the relationship of food security and the extension system that 

can contribute to increased production. Barrett (2002:2106) defines food security as “access by 

all people at all times to enough and appropriate quality food to provide the energy and nutrients 

needed to maintain an active and healthy life.” Following this, food security programmes may 
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simply be referred to as projects and activities that are meant to empower beneficiaries to have 

adequate access to quality and nutritious food all the time.  

 

The necessary interventions should be targeted to achieve clear, simple and realistic goals, and 

performance targets with costs justified by delivering greater social benefits (Integrated Food 

Security Strategy for South Africa (IFSS), 2002). In order to achieve sustainable food security, 

extension is seen as one of the tools that can be engaged to deliver the product. Education, 

including training and extension services, are fundamental needs for human development in 

rural areas and also for expansion and modernisation of rural economies. Both men and women 

should be trained to develop and improve skills and to increase productivity and income 

generation.  

 

4.3 Understanding agricultural extension  

 

One definition of agricultural extension widely used in FAO publications sees extension as “a 

service or system which assists farm people, through educational procedures, in improving 

farming methods and techniques, increasing production efficiency and income, bettering their 

levels of living and lifting the social and educational standards of rural life” (Swanson & Claar, 

1984:1). The definition focuses on encouraging and involving rural people’s own 

organisations, enhancing individual and collective self-reliance, and environmental issues. The 

definition focuses on assisting farmers “to help themselves” and building of self-reliance. This 

self-reliance is key in extension as it helps farmers to challenge handouts. In other words, 

agricultural extension builds farmers’ capacities to be self-reliant. In this understanding, it 

provides a good platform to assist farmers towards food security. From the innovation 

perspective, it has already been indicated from the definition of innovation that it is a complex 

situation. The following section discusses the innovation platform experience in Limpopo. 

 

4.4 Innovation platform on maize production in Limpopo Province  

 

There are several innovation platforms that exist in Limpopo Province. Some have been 

documented while others have not yet been documented. Different stakeholders and their 

responsibilities for the Limpopo case are discussed in Figure 3. 
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Figure 3: Agricultural innovation platform: Progress milling community development 

programme on maize production 

Source: Author 

 

The platform consists of six main groups of role players as indicated numerically in Figure 3. 

It was initiated by farmers in 1997. The main reason for the network was to ensure that farmer 

organisations, depicted as number 1, were capacitated to produce maize, sorghum and dry 

beans. The platform was triggered by various issues ranging from lack of market access to 

untimely supply of inputs and the unavailability of maize and sorghum to meet the needs of 

businesses within the province. One example frequently heard from business organisations was 

the fact that they were purchasing these products outside the province, resulting in enriching 

other provinces. In addition, smallholder farmers did not have a reliable market. One private 

organisation was approached by farmers due to its visibility policy of having marketing outlets 

in many villages, namely Progress Milling. The company liaised with the Department of 

Agriculture and Rural Development represented as number 3. The significance of the 

numbering is for easy reference2. Progress Milling, depicted as number 2, was represented by 

                                                 
2 The numbering of 1 depicts the main beneficiary, number 2 is the custodian of the platform as well as the driver, 

number 3 is the Limpopo Department of Agriculture, number 4 is the ARC as an expert in research, number 5 is 

for the four input suppliers, and number 6 is for mechanisation, mainly two donated tractors and tractor 

contractors.  

https://urldefense.proofpoint.com/v2/url?u=http-3A__dx.doi.org_10.17159_2413-2D3221_2019_v47n1a485&d=DwMFAg&c=vTCSeBKl9YZZHWJzz-zQUQ&r=2O1irMqrdumXAIE9PdSLREhTXj5iyPGEywcz8I6zQwI&m=niwmmhX1mCI8GpeJjK8D7j-v09hQgXHBu3LsS3Opojw&s=98o8gy8B6ly02TS5WoJvLScIQPXENi4ceK3R3c9Iu9c&e=


S. Afr. J. Agric. Ext.                       Zwane 

Vol. 48 No. 1, 2020: 122 - 134           

http://dx.doi.org/10.17159/2413-3221/2020/v48n1a531                    (License: CC BY 4.0) 

 

130 

 

its public relations officer3 and the Department of Agriculture and Rural Development was 

represented by its provincial extension manager4. After much effort and discussion, the two 

gentlemen conceived a proposal which later brought together the innovation platform. The 

proposal was initiated to solve the problem identified by the farmers.   

 

The platform consists of stakeholders, namely Pannar as number 5, coupled with other input 

suppliers or expertise such as Agricultural Research Council, depicted as number 4, Sasol 

fertilizer as number 5, Bayer, a crop protection supplier represented as number 5. These should 

not confuse the reader since they provide a service which can be classified as inputs. Progress 

Milling and the Limpopo Department of Agriculture (Crop and Extension Divisions) were the 

main drivers of the platform. The extension manager was responsible for the mobilisation of 

farmers. The seed company provided seeds during the experimentation and Bayer provided the 

crop protection chemicals. Apart from the experimentation, farmer organisations were assisted 

to mobilise farming inputs so that these inputs were ready at the time of need. It was very 

surprising to note that despite the availability of different input suppliers, they needed to be 

coordinated so that orders were placed timeously before the beginning of the planting season.  

 

Progress Milling co-ordinated the whole network, serving as the secretariat. One of the reasons 

for why Progress Milling had a permanent status was the fact that it made a substantial donation 

of funds to the platform which later developed an Educational Trust out of the donation with a 

hope to sustain the innovation network. Unlike in other countries where the network disbands 

once the problem is resolved, Progress Milling has become a permanent learning platform. 

However, it was made clear that in the case where members of the platform were no longer 

interested, they were free to withdraw.  

 

The network/innovation platform or Progress Milling Community Development Programme 

(which it has become commonly known as) has yielded the following benefits: 200 

extensionists were trained by ARC on technical aspects of maize production, farmers also 

benefitted from the trained extension officers, farmers were provided with production inputs 

which were difficult to access in the past at a cost, farmers were also trained on leadership, 

especially the farmer leaders who shared with their colleagues on coming from the course. The 

most important aspects of the farmers were also addressed through this community 

development initiative/platform/innovation system. These needs included ploughing units and 

securing markets for their products. Another critical need of these farmers was a lack of 

mechanisation. The platform facilitated the provision of tractors for ploughing their farms.  

 

The Limpopo innovation system as a case study depended on a number of issues to be effective 

and sustainable. Some of the issues have already been mentioned. Sufficing to indicate that 

more pressing issues included cooperation among farmer groups, insufficient rainfall, and 

insufficient ploughing units. Efforts were taken to solve the situation, especially the addition 

of ploughing units. Progress Milling as a host to the community programme secured additional 

tractors to assist ploughing of the farmers’ fields. However, these tractors were abused and 

were recalled. An additional attempt was made with two large tractors being donated to the 

programme. These tractors were not sustainable, exacerbated by the fact that rain had not been 

                                                 
3 Mr Masenya Masenya was the co-founder of the Limpopo Innovation Platform, and the Trustee of Progress 

Milling Educational Trust. 
4 Professor Elliot Zwane was the co-founder of the Limpopo Innovation Platform and the Secretary of the 

Community Development as well as the Trustee of Progress Milling Educational Trust.  
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regular in the province to warrant their maximum use in the fields. Furthermore, they too were 

withdrawn, signalling the collapse of the programme.  

 

Ten sites were identified in the province targeting only three districts, namely Sekhukhune, 

Mopani and Capricorn. Examples of sites included Ceres, Mashashane, Matlala villages in the 

former Aganang municipality, Mamabolo/Boyne, and Mothiba/Solomondale villages of 

Capricorn district. A village in Ga-Sekororo and Ba-Phalaborwa based in Moapani district were 

selected, and a village in Ga-Masemola, and Veeplaats of Sekhukhune district were also 

selected. These sites had different potentials and capacity to produce, however, the 

participating farmers complained of moisture which used to get dry quickly after rain had 

fallen. In areas where farmers were supported through the Community Development 

programme, an improvement in food security could be observed because they were able to 

plant drought resistant varieties, harvested and were offered storage by the Progress Milling. 

They were able to collect a bag of maize meal per month in exchange of the maize that they 

had stored. The number of farmers who practice this innovation could not be quantified since 

at the time of writing this paper, the records could no longer be accessed due to other dynamics.   

 

The Limpopo innovation system depended on a number of issues to be effective and 

sustainable. The advert of climate change has affected the programme negatively in the last 

years of its implementation. Nevertheless, it needs to be noted that ICT needs to be taken on 

board as well as social learning in innovation systems.  

 

4.5 Contribution of ICT and social learning in innovation systems 
 

According to Carlsson et al (2002), the concept of innovation system was found to involve the 

creation, diffusion and the use of knowledge. This was supported by Wintjes (2016) who has 

added that ICT produces different types of knowledge which includes the design, production, 

marketing, and distribution of innovations. There is no doubt that this concept of innovation is 

complex (Organisation of Economic Co-operation and Development, (OECD), 2005), hence, 

the concept of ICT forms part of this discussion. It should be noted that ICT can contribute to 

the innovation system (Wintjes, 2016). It is observed that economies in different countries are 

advancing because they have become knowledge based and as a result of the interactions in the 

environment and other structures (Seki, 2008). ICT plays an important role because they make 

contributions in the progress of countries where they ensure that whatever programmes are 

being used become productive. ICT allows us to learn how to improve policy and performance 

(Wintjes, 2016). There are two types of knowledge which need to be considered for 

development, namely tacit and codified. Both knowledges are important for development 

although their engagement differs. As far as tacit knowledge is concerned, one cannot use it in 

machineries, but codified knowledge can be used.  

 

While it has been true that ICT has been seen to improve economic benefits, other authors 

(Türkeli & Wintjes, 2014) are concerned that it should also be used to address problems 

experienced by society. It is important that ICT should be seen to contribute to social learning 

by addressing the societal challenges. This is because ICT can be seen as transformational tools 

which, when used appropriately, can promote a shift to a learner-centred environment (Wintjes, 

2016). 
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5. CONCLUSION 

 

Agricultural innovation systems as a subject has more to offer. Although there are benefits 

associated with it, there are also challenges that need to be taken into account. Some of the 

challenges and benefits have been discussed in the paper. The concept has been fully discussed, 

followed by some recommendations. A case study for Limpopo has been used and it has 

indicated both the benefits and the challenges encountered during the implementation of the 

concept. Extension alone is not a better tool because it needs other role players. However, with 

reference to the case study, an extension officer who provides technical messages is not enough 

for the farmer since the needs of the farmer extend beyond information, for example market 

and inputs.  

 

Working alone as an extension subsystem needs to be considered. It can be concluded that 

agricultural extension and advisory services is an important component which can empower 

and strengthen the capacity of rural people and promote innovations to enable them to address 

challenges, take advantage of market opportunities, create wealth, improve their livelihoods, 

and ensure food security. The Limpopo platform of agricultural innovations can be used to 

generate lessons for future engagements, and the recommendations are discussed in the next 

section. 

 

5.1 Recommendations in implementing agricultural innovation 

 

It was easy in the past to have one sub-section performing the task of development, but the 

tendency was mainly based on a silo mentality. The units would not always know what each 

was doing. This often led to duplication of scarce resources. The following are recommended: 

 Implementing agricultural innovation platforms requires the development of a mechanism 

to coordinate the multiple stakeholders. This can take a form of a policy to create an 

enabling environment. In order to achieve coordination, it requires strong leadership. In 

Limpopo, food production was being carried out by many organisations, some with no 

experience, but with sufficient financial resources. Networks are not confused, but have 

clear pathways and each stakeholder has responsibility. 

 Special attention should be given to measures that stimulate collaboration between different 

actors in agricultural innovation such as seed supplier, livestock, remedies, and market 

organisation. Progress Milling is one of the existing platforms which people can come to 

learn how it is run to help farmers.  

 Strengthening innovation competency should be given special attention in developing the 

competency as there are no courses to satisfy this need; it is only action learning on the job 

which is in existence (Daane, 2010). 
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ABSTRACT 

Successful journal submissions follow a predictable format and vary in length of between 5000 

and 6500 words, including references. Formulating well-defined, tight research questions that 

contribute to an open aspect of the extension literature is essential for success. A good question 

makes it easier to identify appropriate analytical techniques and provide a logical structure to 

the results section. The most frequently encountered problems with unsuccessful submissions 

to this journal are the absence of a clear question, flawed research design, papers that are too 

short and present only a superficial inadequate analysis of descriptive statistics and papers 

that are front-heavy with an underweight disappointing results section. These problems are 

easily corrected by closely adhering to academic writing conventions and good research 

design, which explains why experienced authors have a better chance of success than novices. 

 

Keywords: Academic writing conventions, Improved acceptance rates, Preparing papers, 

Reasons for rejection, Extension 

 

1. INTRODUCTION 

 

The South African Journal of Agricultural Extension receives hundreds of potential 

contributions every year from which it selects the sixteen to twenty best efforts to publish. Most 

of the submissions are written by novice researchers who have little experience of academic 

writing beyond their masters’ theses. Once a person has been accepted into a journal a few 

times, the chances of having other papers accepted goes up exponentially. For example, during 

the first decade of one’s publication career you only publish one article every other year. People 

often only reach a paper a year by the second decade of their career, and only get into reputable 

international journals once their work appeared regularly in local journals. Success has 

everything to do with following a familiar formula, which can be taught/learnt. 

 

In the period 2018 to 2020, this journal’s rejection rate was 74%, which is lower than that of 

the South African Journal of Science or the African Journal of Agriculture and Resource 

Economics (90%) and double that of Agrekon (30-40%). Rejected papers represent a substantial 

wasted effort on behalf of those submitting. More importantly not getting these experiences 

and insights into print is a loss to the members of South African Society of Agricultural 

Extension who could benefit from the research results and experiences described. 

 

This is an article on practice. Its purpose is to review the most common reasons for having 

articles rejected from this journal and to share some practical guidelines on how to improve 

one’s chances of success when submitting here and to other journals like it. Section 2 identifies 

the main problems with rejected articles. Section 3 describes each of the key elements of an 

academic article and shares good and bad examples of each component. Section 4 contains 

some advice on how and where to begin. The approach is descriptive throughout. 

                                                 
1 Associate professor, University of Cape Town, PBagX3, Cape Town, 7703, Beatrice.conradie@uct.ac.za 

https://urldefense.proofpoint.com/v2/url?u=http-3A__dx.doi.org_10.17159_2413-2D3221_2019_v47n1a485&d=DwMFAg&c=vTCSeBKl9YZZHWJzz-zQUQ&r=2O1irMqrdumXAIE9PdSLREhTXj5iyPGEywcz8I6zQwI&m=niwmmhX1mCI8GpeJjK8D7j-v09hQgXHBu3LsS3Opojw&s=98o8gy8B6ly02TS5WoJvLScIQPXENi4ceK3R3c9Iu9c&e=
mailto:Beatrice.conradie@uct.ac.za


S. Afr. J. Agric. Ext.               Conradie 

Vol. 48 No. 1, 2020: 135 - 151                    

http://dx.doi.org/10.17159/2413-3221/2020/v48n1a532                    (License: CC BY 4.0) 

136 

 

 

2. THE MOST COMMON REASONS FOR REJECTION 

 

Over the past two years, I have reviewed many submissions to this journal of which the 

majority were so problematic that they could not be accepted for publication. The same 

mistakes appear repeatedly, and I made many of them myself when I was a novice writer. The 

main reasons why these articles were rejected is summarised in Figure 1.  

 

Sometimes an insufficient command of English is the main problem (13%). This is not 

surprising as many South African authors write in their second or third language. Often the 

tone in which the paper is written, which linguists refer to as “register”, is too ambitious or 

convoluted. Shorter sentences in everyday English communicate better. Academic writing is 

always plain so that the facts can speak for themselves. Avoid adjectives as a matter of 

principle, for example, do not write “extremely severe” when “severe” would do or “vast” 

when you mean “large” and use “important” rather than “crucial”. Simple language is not the 

same as informal language, which should also be avoided. Examples of this include using 

contractions like “don’t” instead of “do not” and to say a project is “great” when you mean 

“effective”. Avoid acronyms and abbreviations.  

 

The best way to improve one’s language skills is to read material written by good writers and 

to practice a lot. I often completely restart an article halfway through, because for me writing 

is thinking, and my thinking usually evolves so much while I work on a paper that I often end 

up with a different argument than the one I set out to produce. In that case starting over is much 

easier than having to backtrack to correct everything. I have also learnt not to submit an article 

without having it language edited (or copy edited). A fresh pair of eyes can spot grammatical 

errors, incorrectly used homonyms (there vs. their) and sentences with missing words in a way 

that authors are not able to. These silly errors are best kept away from irritable editors. 

 

 
Figure 1: Common reasons for submissions to this journal to be rejected (n = 18) 
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Although we all struggle with language difficulties, it is not the main reason why papers are 

rejected from this journal. The most important reason for rejection is a flawed design (29%). 

A flawed research design covers a myriad of problems, including poorly formulated or vague 

research questions, a mismatch between the question and method used to answer it, or 

attempting to answer a valid question with a valid method for which data are not available. 

Another sure sign of a flawed design is when papers are too short (<4500 words). Other 

substantive issues include that an article reports on an inadequate analysis (16%) or that it 

presents with an unacceptable structure (16%). These three flaws are related. A good article 

begins with a solid analysis of acceptable complexity which is then described according to the 

accepted format of a journal article in your discipline. Articles that do not adhere to the correct 

structure are often front heavy and too short. Social scientists, including economists, 

sociologists and extensionists, have a little more flexibility than people working in the natural 

sciences who must write according to a very precise formula. The best advice is to get to know 

the rules in your field. Browse through recent copies of this journal to discover the rules for 

our field. 

 

According to Trower (0212), between 30-50% of the articles submitted to the Elsevier Journal 

he edits fail at the first technical hurdle, due to not following the journal’s prescriptions, 

potential plagiarism or writing in incomprehensible English. His second reason for rejecting 

papers is that they do not belong in the journal he edits, while reason 3 is that the paper does 

not do full justification to the field to which it contributes or the question at hand. This links to 

the problems of flawed design and inadequate referencing raised above. Reasons 4 and 5 links 

to the process of analysis, which is using a flawed methodology or drawing unjustified 

conclusions. Reason 6 is that the paper is not original / new. The seventh reason for being 

rejected is that a paper muddled and difficult to read and the final reason is that it is boring 

because it revisits well known results or overlaps too much with something previously or 

elsewhere. The important point to notice from this list is that the personal preference of the 

editor can play a role and that it therefore pays a prospective contributor to browse a few copies 

of the journal before he or she makes a submission. Contributions that clearly fit the style and 

contribute to the debate, are much more likely to be accepted than articles that want to start a 

new line of inquiry or open a new debate. Try to co-author your first few papers with an 

experienced author. 

 

3. WHAT DOES A SUCCESSFUL CONTRIBUTION LOOK LIKE? 

 

The typical article accepted to this journal consists of 5000-6500 words and follows a familiar 

sequence consisting of an introduction, methods, results, conclusions and references. Each of 

these elements is described in turn. 

 

3.1 Titles and keywords that make an impression 

 

Journal titles must be brief but helpful. The title “EVALUATION OF POLICIES PROMOTING 

SUSTAINABLE AGRICULTURE IN SOUTH AFRICA” conveys the subject, method and broad 

location of a study in nine words. Longer titles do not always carry more information. For 

example, “DETERMINATIONS OF PHYSICAL AND CHEMICAL PROPERTIES OF 

KWAZULU-NATAL'S HOUSEHOLD WHITE PEACH 'LANDRACE' IN RELATION TO 

EXTENSION SERVICES - A CASE STUDY OF IMPENDLE LOCAL MUNICIPALITY” leaves 

the reader confused.  
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The abstract reveals that this paper describes the correct physiological ripeness at which 

indigenous fruit must be picked for optimal post-harvest handling, and so a title like 

“OPTIMAL HARVESTING OF LAND RACE PEACHES IN KZN” would be adequate. It is 

often recommended that titles be kept to under 16 words. The examples in Table 1, which came 

up in a keyword search on “land reform” in this journal, are all on the long side. Most of them 

work well enough, except for the two papers on the Karoo. Two-part titles can be a useful 

device to group articles if the grouping phrase is short enough. In this case, the long grouping 

phrase will prevent most readers from reading beyond the colon, which could create the 

impression that these are the same article. It would help to shorten the grouping phrase to “Land 

reform in the Karoo”. 

 

Table 1: The results of a keyword search on land reform in this journal (June 2020) 

 

Title 

 

Keywords 

Factors Influencing Land Reform Beneficiaries' 

Willingness-To-Pay for Extension Services in 

Eastern Cape and Kwazulu-Natal, South Africa 

Eastern Cape, Extension services, 

Land reform, Socio-economic 

characteristics, Willingness, KZN 

The Role of Mentors in Land Reform Projects 

Supported Through the Recapitalisation and 

Development Programme: Findings from Buffalo 

City Metropolitan Municipality, South Africa.  

Land Reform, Mentors, 

Recapitalisation 

Developing alternative models to acquire land 

sustainably in the Free State Province 

Land Reform, Sustainability, 

Models and Livelihoods, 

Extension Support 

 A comparative analysis of two land reform models: 

The Mashishimale Farm Management Model and the 

Nkumbuleni Strategic Partnership Model, South 

Africa.  

Land reform, farm management, 

strategic partnerships, support 

services (extension) 

Mentorship a key success factor in sustainable land 

reform projects in South Africa.  

Mentorship, personal 

characteristics, land reform, 

agriculture, business plan, 

sustainability 

Farmer support and extension to land reform farms 

in the Central Karoo - part 2: a baseline assessment 

of farm-level economic viability.  

baseline study, land reform, 

economic viability, extension 

Farmer support and extension to land reform farms 

in the Central Karoo – part 1: a baseline survey of 

farm potential, farmer profiles and farm management 

knowledge and practices.  

baseline study, land reform, 

economic viability, extension 

 

Volume 45 of this journal (2017), presents 21 articles which according to Google Scholar have 

been cited a total of 60 times to date, in other words at an average rate of 2.86 citations per 

article over the last three years. The average word count in these titles is 18.2 words and 38% 

of the cases in this volume conform to the sixteen-word limit. Citations to date vary from zero 

to eight and citations and according to Pearson’s pairwise correlation coefficient citations are 

negatively but not significantly correlated with the length of the title (𝑟 = −0.212, 𝑝 ≤ 0.356). 

This result means that brevity is not the only factor that determines if an article will appeal to 

readers, but that it can certainly help to get a paper noticed.  
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It is a good idea to avoid discourse-specific terms in titles for contributions to inter-disciplinary 

journals. Here is an example of a title that will not go down well with reviewers or a general 

readership: “PERSPECTIVAL IMPLICATIONS ON APPROACH FOR TECHNOLOGICAL 

SKILLS TRANSFER OF THE EMERGING FARMERS: PEDAGOGIC PRAXIS PRINCIPLE”. 

The word “perspectival” is not in common use (some would argue that it does not even exist) 

and “pedagogic praxis principle” is a highly technical concept that will not be familiar most 

extensionists.  

 

An appropriate catch-line can be an asset if it still conveys all the necessary information, for 

example in “THREE BUBBLES AND A PANIC: AN EXPLANATORY REVIEW OF RECENT 

FOOD COMMODITY PRICE EVENTS” or “COLD COMFORT” for a review essay on 

climate change. Be careful not to overdo this and make sure that your readership is familiar 

with the expression that you choose. The title “Three bubbles and a panic” created the 

impression that the food riots of 2008 were silly, an argument that the subsequent analysis 

develops in detail. The expression “Cold comfort” means that a situation offers little 

consolation. In the context of global warming, melting ice caps will result in a temporary drop 

in temperatures, which lowers the temperature AND offers scant consolation because it is 

temporary. This is a good pun which makes the essay memorable to those who are familiar 

with the expression, but to no-one else. Rather use a boring title if you are not sure. 

 

3.2 Introductions that set the scene 

 

Successful articles usually open with an introduction of no more than one page of 300-400 

words. An introduction must achieve three things: 1) Identify the general research area in which 

the contribution falls, 2) identify one aspect of the general area that the study will contribute to 

and 3) explain how the contribution will be made (this is in Figure 2). Begin with a broad 

perspective in paragraph one, review the literature briefly in paragraph 2 and state your paper’s 

contribution in paragraph 3.  

 

 
 

Figure 2: Situating one’s study 

 

Applying this framework to the current paper, I would say that this piece falls under the general 

area of research reporting. The gap in this literature for this audience is the question of why so 

few papers are accepted.  This gap is being occupied by reviewing the main reasons for 

rejection and providing a detailed guideline with examples of how to present research findings 

for this journal. [Compare to the third paragraph of section 1.]  
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A second example, which is currently undergoing the review process, and will complete final 

corrections shortly, is entitled “SOCIO-ECONOMIC CHARACTERISTICS INFLUENCING 

SMALL-SCALE FARMERS’ KNOWLEDGE ABOUT CLIMATE-SMART AGRICULTURE IN 

MAHIKENG LOCAL MUNICIPALITY”. This article contributes to knowledge about the 

adoption of climate smart agriculture, a literature that is still unclear on how to improve 

adoption levels, especially in smallholder communities. The author(s) occupy this gap by 

investigating the theory that knowledge determines adoption. An empirical model is presented 

whose dependent variable is a knowledge index which is explained by a combination of farm 

and farmer characteristics. 

 

3.3 Data and methods that can be replicated 

 

After the introduction, a methods section (or methods and data) of 500-1000 words is 

mandatory. The length of this section depends on the complexity and familiarity of the method 

presented. For example, a study of farmers’ risk perceptions that rely on Likert scale data 

requires a recognised data summary technique like principal component (or factor) analysis 

(e.g. Wustro and Conradie, 2020). Despite its obvious relevance, a keyword search reveals that 

no-one has used this technique in this journal yet. In addition, principal component analysis is 

not standard fare in a Masters course in statistics. Therefore, should you wish to present a study 

that employs principal component analysis, it is important to describe the method in almost as 

much detail as a textbook would. If on the other hand, you are using an OLS model, which 

everyone knows, much less description is required although you must still say how the model 

was specified and what the expected signs are. Limited dependent variable models, like logit, 

are a bit of a grey area. One could argue that they are more like OLS than principal component 

analysis because most people have a sense of what logit models are, but the argument 

describing them more fully is that we have only had three examples of the technique in this 

journal (Ekepu et al., 2017; Conradie and Landman, 2015; Buyinza et al., 2008). Amongst 

univariate statistics, ANOVAs and t-tests are so familiar that they are even known by their 

acronyms, and so their mention in methods sections can be very brief, for example as in 

Conradie (2016): 

“Three single variable analysis of variance (ANOVA) tests compared within-group variation 

in productivity to the variation in productivity across extension channels for each of the 

knowledge domains. Although this procedure does not imply causality, it allowed as a first step 

to see if a preference for private over public sources of information increased or decreased a 

farm’s productivity performance.” 

 

Whether or not a technique was covered in your statistics course is a mere guideline and good 

reviewers will advise if you should expand or contract your methods section. Some might even 

make suggestions for good examples to follow. If your rejection letter states “inadequate 

description of methods”, do a keyword search in the journal on the specific method, and follow 

that example. 

 

All methods sections must include model specification. The estimating equation for the article 

on climate-smart agriculture mentioned above is: 

𝐴𝑑𝑜𝑝𝑡𝑖𝑜𝑛 = 𝑎0 + 𝑎1𝑎𝑔𝑒 + 𝑎2𝑔𝑒𝑛𝑑𝑒𝑟 + 𝑎3𝑚𝑎𝑟𝑟𝑖𝑒𝑑 + 𝑎4𝑒𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛 + 𝑎5𝑒𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒
+ 𝑎6𝑒𝑥𝑡𝑒𝑛𝑠𝑖𝑜𝑛 𝑐𝑜𝑛𝑡𝑎𝑐𝑡 + 𝑎7𝑜𝑓𝑓𝑓𝑎𝑟𝑚𝑖𝑛𝑐𝑜𝑚𝑒 + 𝑎8𝑐𝑟𝑒𝑑𝑖𝑡
+ 𝑎9𝑐𝑙𝑖𝑚𝑎𝑡𝑒𝑖𝑛𝑓𝑜 + ⋯ + 휀 
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Variable names must be as helpful as possible. In this example, the gender variable is unhelpful 

because the way it was coded is not immediately obvious from the variable name. In sociology, 

gender is often coded as female =1 and male = 2. The average gender level in the descriptive 

statics table then becomes 1.4 or 1.5, which is impossible to interpret. If the coding was 0 = 

male and 1 = female, an average of 0.2 on the gender variable is easily interpreted as a sample 

containing 20% females. Since the 0/1 coding could be applied the other way around, I prefer 

to replace the variable name “gender” with “D_male” if male = 1 or “D_female” if female = 1. 

My convention, which is widely applied in the same way in the literature, is that a capital D 

signifies a dummy variable.  

 

When there are more than two categories, things get complicated. Years of schooling is a 

continuous variable. Therefore, if you assign a value of 1 to those with no education, and let 2 

= persons with primary schooling, 3 = high school and 4 = university, the continuous metric 

sort of works well enough, but is technically not right. To see why not, imagine that you are 

coding the nine provinces alphabetically with 1 = Eastern Cape = 1 and 9 = Western Cape. 

There is no way in which the Western Cape is more nine times more valuable or further ahead 

than the Eastern Cape, and therefore introducing the province variable in a model could upset 

the results. In the same way, a university degree cannot be assumed to be four times more 

valuable than no education. Coding marital status is just as complicated. D_married usually 

indicates 1 = married and 0 = “never married”, “widowed” or “divorced”. If there is a difference 

between these three, more categories than just married/unmarried are needed. The correct way 

to code categorical variables can be looked up in a statistics textbook as it is beyond the scope 

of this paper. 

 

It is important to state the hypothesised sign on each variable and to use the literature as 

justification for what you expect. This extract from Conradie (2019a) is insufficiently 

referenced although it makes the point that the expectations on some variables are better 

established (e.g. training) than the expectations on other variables (e.g. % woolled sheep). 

“The last three variables in equation 6b are of special interest to extension professionals. The 

dummy variable, D_ptime, takes a value of one for weekend farmers and a value of zero for 

full-time operators. One would expect that full-time operators would do better, as they are 

specialised in farming and not consumed by other concerns. If full-time farmers are indeed 

more productive than part-time operators, a way must be found to enable smallholders to be in 

farming full-time. However, if this is not the case, a multiple livelihoods strategy becomes 

viable.  

 

 While the industry believes that woolled sheep’s second income stream gives an advantage 

over mutton sheep (Snyman and Herselman, 2005), this advantage was not statistically 

significant in the Karoo in 2012 (Conradie and Landman, 2015). The percentage of woolled 

sheep variable revisits this question.   

 

 The importance of training for the smallholder sector is well understood. D_Grootfontein, a 

dummy variable that takes a value of one if a farmer attended this [agricultural] college and 

zero if he attended another institution or only has matric, is there to establish if a vocational 

training programme has a beneficial effect compared to other forms of education, or a lack 

thereof. It is expected that a Grootfontein training will improve productivity.” 
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The data and methods section should include a description of the data collection process. In 

science papers, the data section usually gives a brief description of the study area’s location, 

climate and vegetation. This may or may not be relevant to an extension study, where 

community characteristics are usually of more interest. Referring to the community survey or 

population census to put your study area into perspective is a good strategy. It is also useful to 

know who conducted the survey, in what language, how long the typical interview took and 

what the response rate was. If data was collected by telephonic or email methods it lowers the 

response rate, and this must be stated too. If a woman beneficiary of a food security project is 

interviewed in the presence of a male extension officer who controls if she gets a fertiliser grant 

or not, she will not criticise the extension officer. If your data suffers from this kind of 

limitation it should be revealed in the methods section too as it might help to explain 

unexpected results. In my experience, it works best to be as honest as possible about one’s 

data’s shortcomings because it inspires confidence in one’s results and gives colleagues the 

chance to improve on it. Other people working on the same topic increases the number of 

citations. Response rates are very important to report, even for secondary data. Descriptive 

statistics must be presented too and other papers in which the same dataset was used be quoted, 

if there are any. If you collected the data for your thesis, citing it in your article is an opportunity 

to get your citations going. 

 

3.4 Presenting results well 

 

An article that has a good introduction and good methods section usually has no problem 

presenting and discussing results clearly because the key question, argument and structure have 

already been established by the time one reaches the results section. It can help to organise the 

results section as a series of sub-questions. In Wustro and Conradie (2020), the very long and 

technical description of principal component factor analysis flows seamlessly into two results 

sections that ask “Does the structure of risk perceptions change when items are added?” and 

“Did farmers’ priorities remain the same between 2012 and 2016?”. These are the kinds of 

questions a reader might have. 

 

Remember that the results section is the focal point of any paper. Authors should ensure that it 

contains 50 – 60% of the total word count, in the order of 3000 words or 6-8 pages for a normal-

length journal article. If you find that your results section is too short relative to the rest of the 

paper, consider moving descriptive statistics from methods to results or spend more time 

comparing your results to the results from similar studies in the literature. Include more quotes 

from respondents if you are using qualitative methods or include an alternative model 

specification if you are presenting statistical results. Try to write more on the points you have 

already identified as important, by giving examples that illustrate the points you are making 

and expand the analysis if necessary. For example, in Conradie et al (2019) we calculated farm 

efficiency with a stochastic frontier model and then presented a qualitative interpretation of 

these figures by describing a series of specific cases of how the recent drought affected 

individual farmers in our study. The reviewers insisted that we also model efficiency with 

rainfall and temperature data. This increased the length of the results and discussion section of 

the paper by 13% which expanded the results section by more than a quarter. 

 

It is useful to arrange the results section around one or two large tables or graphs (see below), 

which sometimes need to be landscaped to fit better. The advantage of one large illustration 

over several smaller items is that it draws the reader’s eye to the paper’s main result.  
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Remember to use captions and headings that allow your table or figure to make sense if it is 

taken out of the paper. The caption used Figure 3 is a good example, while Figure 4’s caption 

is an example of what not to do. As a reviewer I often begin my review by turning to the tables 

in the results section. If those are clearly presented and the results presented in them make 

sense, chances are that the rest of the paper will be in order. Make sure that your first impression 

is a good one. 

 

A common mistake with the presentation of results is to use the wrong graph format. Most 

spreadsheet programs offer pie charts, bar charts suitable for raw numbers or percentages and 

line graphs. Doughnuts and area graphs, three-dimensional representations and other fancy 

forms are good for consulting reports but are best avoided in journal articles for the same reason 

that we prefer a plain register to a more florid journalistic register in academic writing. Box 

and whisker plots have merit only when the statistics demand them. Of the three options 

presented in Figure 3 the stacked bar graph on the bottom is the clearest and most informative. 

By sorting livestock numbers first by district and then by year, district differences over time 

can be shown. By stacking the three types of small stock, changes in the composition of the 

flock are also conveyed. This information is lost in the top and middle panels. Think carefully 

about how data is organised. For example, Figure 4 presents the same information as the bottom 

panel of Figure 3 in the same type of graph but is sorted differently (by year and then by 

district). The new presentation gives a clearer presentation of the differences at each point in 

time, but the information about the changes over time at each location is lost. Both are valid 

and the best formulation will depend on the question at hand. Experiment with different 

formulations and choose the one that you find the most straightforward to explain. 
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Figure 3: Different ways to present livestock data for the Central Karoo (Source: 

Conradie and Theron, 2019) 
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Figure 4: The same livestock data organised by year then district 

 

A problem that novice researchers often fall prey to, is to present descriptive statistics one after 

another in separate small sections. This creates the impression of superficiality which can be 

avoided by grouping together several variables in one paragraph. A paragraph on for example 

farmer characteristics can cover the farmer’s age, experience and education together with 

household size and marital status and household income. A second paragraph on farm 

characteristics can then cover farm size, tenure arrangements, crop mix and type of livestock 

kept. A third paragraph can go more deeply into specific technical aspects of interest like 

rainfall, percentage irrigated land, crop yield and fertiliser application rates. Some papers even 

present all descriptive statistics in a single paragraph, which can be too long for the rest of the 

paragraphs in the results section. Graphs of descriptive statistics should be avoided at all cost 

and a paper must report more than just descriptive statistics. Even if you only present univariate 

analyses, testing for gender differences or differences in the characteristics of adopters and 

non-adopters or beneficiaries and the general public can be useful. Conduct t-tests to establish 

category differences in continuous variables and chi-squared tests to check for differences in 

categorical variables. Single-factor analysis of variance tests can establish if continuous 

variables differ by year over three years or more or across wet, normal and dry years. 

 

Certain types of articles use extracts from other texts or quotations from respondents as their 

main source of data. Examples include a review of how the literature defines climate-smart 

agriculture or what land reform beneficiaries think of their relationships with project mentors. 

In this article, the data presented in section 3.1 are the titles of other papers. When extracts 

from other texts are presented, it is important to emphasise these quotes by putting them in bold 

or italics and putting long quotes of more than 50 words in separate indented paragraphs. 

Section 3.3 has an example. 

 

3.5 Succinct conclusions 

 

Conclusions is where one reminds the reader of the importance of the research question or 

argument of the paper, present the two or three main results and explain how these results take 

the debate forward. Conclusions should be short, should not include references and not be too 

didactic. Let the reader make up his or her own mind about the value of your contribution.  
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If the paper addresses a single simple question and the result is straightforward, the conclusion 

can be very short, about the same size as an abstract. If the analysis is more complicated or 

produced surprising results, it will take longer to explain the implications of the analysis. 

 

Between results and discussion, and conclusions, some papers include small sections labelled 

“limitations” and/or “recommendations”. These two sections should be no longer than 500 

words each. These sections are not always needed, but “limitations” are a good idea for 

exploratory analyses or problematic datasets while “recommendations” can help to distil a take-

home message from highly technical analyses for a general reader. For the latter, just be sure 

that recommendations are attributable to the analysis and not list just good ideas in general. 

Reviewers are asked to reflect on the quality of the conclusions drawn and recommendations 

made, and to confirm that these are justified by the analysis. If not, authors are instructed to 

remove general recommendations and conclusions. 

 

3.6 Correct and complete references 

 

Journal articles end with a reference list which lists references to other studies on which that 

article draws, either by duplicating the same methods, generating comparative results or by 

quoting from. There is a difference between a reference lists which contain only cited articles 

and a bibliography which includes all materials relevant to the topic, and for this journal, we 

want reference lists. There are no firm rules about the ideal length of a reference list, except 

that a literature review’s reference list will be longer than that of an article which applies a 

statistical model. In this article, the reference list takes up 660 words, which is about 10% of 

the total. When dissertations are converted into journal articles reference lists tend to be too 

long. Apart from seminal papers, the literature reviewed in a journal article should be from the 

most recent decade. Reference lists can be too short as well. A good rule of thumb is to refer 

to at least five similar journal articles and to ensure that there are more journal articles cited 

than items from the grey literature. 

  

Sometimes researchers working in remote areas have limited access to academic libraries and 

must rely on the internet for references. This is a dangerous strategy because the internet is full 

of grey literature which is not subject to rigours peer review and therefore not admissible as 

evidence in academic analysis. There are two main types of grey literature, unreviewed 

consulting reports, working papers, government reports and opinion pieces as well as articles 

from predatory journals whose peer review processes are not sufficiently rigorous. It is 

dangerous to label a journal as predatory as one can be accused of libel, but it is easy to spot 

an article from a predator journal because they tend to be short, simplistic and occasionally 

apply methods incorrectly. Also, beware of journals that have more than twelve volumes per 

year and have appeared recently. You should be safe if you limit your research to this journal, 

Journal of Agricultural Education and Extension, World Development, Development Southern 

Africa, South African Journal of Science, South African Journal of Economics and 

Management Studies, Agrekon and the African Journal of Agriculture and Resource 

Economics. 

 

Some materials that technically belong to the grey literature are completely safe to reference 

because they originate from reputable organisations. Good examples include statistical reports 

from the Food and Agricultural Organisation or Statistics South Africa, unpublished and PhD 

dissertations and working papers from university websites. 
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I would also trust weather data from the South African Weather Services and wage data from 

the Department of Labour, but not labour data from the Weather Service or weather data from 

the Department of Labour. Wikipedia is not one of these, and to reiterate, always try to cite 

more reputable journals than grey sources on any reference list. 

 

Referencing conventions for this journal can be requested from the editorial office 

(articles@sasae. co.za). Follow these prescriptions to the letter. It is also important to check 

the completeness of the reference list as the last step in editing. If you diligently built up your 

reference list by listing each source as it was cited, your list ought to be complete or have too 

many references, some of which may have fallen by the wayside during editing. My strategy 

for finding these extra references is to go to the reference list and search systematically from 

Aliber to Zwane on the surname of the principal author. Provided that each surname is spelt 

consistently everywhere, a single hit should identify references that can be deleted but be extra 

careful if you are referring to multiple papers by the same principal author. 

 

3.7 Abstract always last 

 

This journal requires an abstract of no more than 200 words on every submission. A good 

abstract states the problem, method, selected results and the nature of the contribution and can 

be as short as 50 words. This short paragraph is best written right at the end when the article’s 

title and keywords are being reviewed. The word count on this paper’s abstract is 135 words. 

 

4. WHERE TO START AND HOW TO PROCEED? 

 

This section provides practical advice on selecting an open question, some input on survey 

design and data capturing and gives suggestions on how to approach writing. 

 

4.1 Finding open questions 

 

The first step in a new research project is to formulate a question. If you can identify an open 

question, your likelihood of contributing increases. Let us return to the land reform literature 

described in section 3.1. Sub-areas under the land reform umbrella include in no particular 

order: 

 Land acquisition and the cost of land reform 

 Identifying beneficiaries and meeting targets 

 Planning and designing projects, planning extension interventions 

 Evaluating performance, including baseline surveys 

 Policy analysis 

 

The two articles by Jordaan and Grobler (2011 a,b) fit under bullet 4. This type of research has 

only been done for the Karoo. Everywhere else baseline surveys are an open question. The 

Terblanché (2011) paper on mentorship, his subsequent collaboration in 2014 on strategic 

partnerships and the paper by Maka and Aliber (2019) cover aspects of bullet 3. Even in this 

relatively well-researched area, there are open questions on beneficiaries’ experience with 

mentors and strategic partners that could be researched. Hadebe’s (2016) article on land 

acquisition together with Aliber (2019) and Conradie (2019b) investigate bullet 1.  
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This area is still open for most of the Northern and Western Cape, Northwest, Limpopo, 

Mpumalanga and KZN and local findings must corroborate Aliber’s (2019) national analysis. 

Loki et al (2019) touch on extension planning, which needs more attention. So far bullets 2 and 

5 are entirely open, and yet many aspiring researchers could easily contribute to this topic 

because they work with land reform projects every day. 

 

4.2 Survey design 

 

When a research question has been identified one can proceed to survey design. A detailed 

discussion of this important topic is beyond the scope of this paper, but since flawed research 

designs account for 29% of all rejections in this journal, it must be dealt with briefly. Perhaps 

the most important aspect of survey design is to consider suitable control groups. For example, 

it is impossible to measure the financial impact of a food security project on households or to 

investigate the benefit of extension visits on farm productivity if you only have data on 

beneficiary households. Before and after analyses can be a solution, but these are not suitable 

if your main data collection strategy is the use of recall questions that refer several years back. 

Consult a statistician or senior colleague for more advice for advice on how to design your 

study.  

 

Be sure to submit your proposal to your organisation’s internal ethics clearance process for 

approval before you go into the field. The nature of these processes varies from one 

organisation to another. Common elements include that you must present a survey instrument 

(questionnaire), short research proposal that includes a model and some statement about how 

the identity of your respondents will be kept anonymous. Have this conversation with your line 

manager, academic supervisor or your company’s research division. 

 

4.3 Improved questionnaire design and data work 

 

Questionnaire design is a critical research step which very often is not given sufficient attention 

early enough in the process. Too often we collect variables that are easy to collect (age, 

education, gender, marital status, household size) rather than variables that are useful in the 

analysis. Consider for a moment what determines the difference between success and failure 

in the Southern Cape. Explanations in the literature often include farm size and experience, but 

on these farms, the difference is explained by how successfully and when farmers adopt the 

principles of conservation agriculture and how lucky they have been with rainfall. Experience, 

farm size and the composition of farm income give results, but these are only indirectly related 

by the real explanations which are rainfall, adoption dates and dummy variables for the 

adoption of specific machinery and practices.  

 

A second common error is to ask for the variables we need in our analysis rather than to ask 

questions that farmers can answer. For example, a model might need maize yield to explain 

profitability. Farmers will usually record or remember total output, but few will take the trouble 

to calculate yield. When confronted with a question about yield, they might guess their yield 

or report what they had hoped to make, instead of what they really made. It is better for data 

quality to collect area planted and total output so that you can calculate yield yourself rather 

than to end up with farmers’ guesswork. It is easy to see that asking respondents to recall 

detailed information, like the kilograms of fertiliser or millimetres of water applied to a specific 

crop in 2017, is to ask for trouble too. It is not very wise either to ask people in 2020 how 

serious the 2016 drought was or how they experienced the predation pressure in that year. 
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It is best to avoid money questions which farmers find objectionable (Conradie et al., 2013). 

Also, beware of asking questions that cannot be answered/do not have answers. In my work on 

wildlife management in the Karoo, predation rates were very important (Conradie and Nattrass, 

2017; Nattrass and Conradie, 2018). I soon discovered that it is impossible to ask about the 

number of newborn lambs caught by jackals because nobody can tell if a jackal fed on a lamb 

that died due exposure or birth defects or caught a live lamb. If a key variable cannot be 

measured, the research question must be adjusted. Another example of this problem is in the 

estimation of the demand for irrigation water. Demand is the inverse relationship between price 

and quantity that can only be calculated if there is a change in both variables. The price of water 

is an administered price, which usually does not vary within a given period. The best way to 

overcome this problem is to provide for price variation by expanding the survey to different 

jurisdictions or to include multiple years.  

 

I prefer the old-fashioned method of capturing survey data on paper to the use of electronic 

devices because my mind is already subconsciously analysing the patterns while I capture the 

data. I usually begin the analysis by running the model that I specified in the methods section, 

which is not a good habit because the distribution of the dependent variable can be different 

from that model that I thought I was going to fit. It is better to first explore relationships 

between important variables with scatter plots and univariate statistics. Keep a record of 

different results. 

 

4.4 Writing, editing and peer review 

 

I write papers form the top, beginning with the title, my name, abstract and keywords. The 

abstract is always rewritten at the end but drafting it as a first step provides a roadmap for the 

paper which keeps my writing focussed. It is useful to peg out section headings up for the same 

reason. The introduction brings me in touch with the literature and getting down data and 

methods, which is straight forward to write, ensures that the word count accumulates quickly. 

Writing the results section is much harder, and this is usually where I start over with a fresh 

file. The work that is abandoned is not wasted, because writing is thinking.  

 

When everything is done, set aside your complete draft for ten days before submitting because 

it is much easier to see one’s own mistakes after you have been away from the text for a while. 

Do not leave it too long because it is easy to forget where you saved the data file and what 

exactly you did to produce a specific result. In this period make use of every opportunity to 

present seminars or give feedback to respondents, as talking about your results can clarify your 

thoughts. Circulate the paper to friends and colleagues for peer review and invite colleagues to 

become co-authors if they make a substantial input to your paper. Also cite other people 

generously as this will increase the likelihood of them citing your work. More citations improve 

the visibility and standing of our journal, a fact from which everyone can benefit. While on the 

topic of collaboration, it is a really good idea for novice researchers to do their first few papers 

with experienced co-authors who know what it takes to get published. Many of us have learnt 

our craft this way and are prepared to reciprocate to younger colleagues who ask for help. As 

the person asking for help, remember to offer in return your services as field researcher or 

translator and do your share of the reading. Share your contacts and share the credit generously 

and people will also share with you. 
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I think it is good practice to have all papers copy edited, in other words, checked for language 

and grammar, before they are submitted to a journal. Some reviewers will point out 

grammatical errors and the like, but it is not their main function and therefore you cannot rely 

on the journal’s review process to catch all your mistakes. You also cannot do your own copy 

editing, because it is almost impossible to spot one’s language errors. A fresh pair of eyes is 

needed to spot grammatical errors, the incorrect use of homonyms and missing or incorrect 

words in sentences. Consult the Writing Centre if you are still affiliated with a university or 

pay a professional person. All my articles are professionally copyedited before submission, and 

I have learnt that it is money well spent because it creates the best possible impression with a 

reviewer. 

 

5. SUMMARY 

 

The purpose of this article was to present the elements of an acceptable journal article to serve 

as a guideline to novice researchers. The analysis began with a brief description of common 

reasons for rejection from this journal and proceeded to a detailed discussion of the key 

elements of a journal article. I also presented practical advice on how and where to begin the 

process and what the main pitfalls are. 
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to pay a reviewing fee of US $45.00 which is non-refundable. The reviewing forms part 

of the publication fee for non-members of the Society of US $10.00 per page on the 

receipt of written confirmation by the Editor of successful screening of the article. 

Payments must be made through the SASAE Secretariat, P O Box 20773, Protea Park, 
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author(s) must appear directly below the title with the author’s title(s) and the name(s) 

and address(es) of the institution(s) where the research was done appearing as a foot 

note at the bottom of the first page of the article. The content of the article must match 
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2.4 The CONTENT must be orderly arranged with appropriate headings for each sub-

section. The following sub-division is recommended: 

- Definition of problems/Hypotheses 

- Procedure 

- Findings/Conclusions/Recommendations 

- Summary (or paragraph 1.8) 

- References/Acknowledgements 

Decimalise all paragraph nomenclature (e.g. paragraph 4.2.1). Headings should not be 

underlined. Control the technical and grammatical correctness of the article. The total 

length of the article should not exceed 12 pages, (using a 12-font letter size). 

2.5 Table captions must be placed above the relevant Tables and Figure captions below the 

relevant Figures e.g.  

Figure 3: A hypothetical model of the mediating function of perception with decision 

making (after Düvel, 1975:27).  

All Tables and Figures must be referred to in the text.  

All figures and Tables must be inserted in the place where the author wants them in the 

text.  The Editor or his delegate will not do it.  If not adhered to the article will not be 

accepted.  Use normal tables with the gridlines visible.  It makes reading them easier.   

2.6 Only accepted ABBREVIATIONS may be used. Figures from one to nine must be 

written out in full. Use figures for numbers higher than nine, fractions or units (e.g. 3,6 

kg). Use metric units according to the SI and in accordance with international practice.  

2.7 REFERENCES in the text must include the relevant page reference (e.g. Vosloo, 

1979:24). The abbreviation et al (in Italics) is only permissible after the relevant authors 

have been quoted in full in the text and is in any case only applicable to sources 

consisting of three or more authors. All references must be listed alphabetically 

according to the surnames of the authors. The names of the authors appear in capital 

letters and the rest of the reference in small letters. The names of Journals must be 

abbreviated according to the “World List of Scientific Periodicals”. Abbreviations of 

Journals should appear in italics, e.g. CAMPBELL, R. P., 1966. A suggested paradigm 
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2.8 Authors should use Microsoft Word 97 or later edition with the following settings: 
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with single line spacing.  Authors should not use any other style for headings, 
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No automatic paragraph numbering will be allowed.   
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references.  If an author(s) does not accept the editing, the article cannot be published.   
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3.  ADMINISTRATION 

3.1 Manuscripts (in Microsoft Word 97 or later edition) must be submitted electronically 

to the following email address: swanepoeljw@ufs.ac.za. 

3.2 Manuscripts are judged by the SASAE panel of adjudicators and two referees regarding 
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year.  Manuscripts received after the last day of August will only be considered for 
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3.4 Decisions made by the SASAE Publication Committee regarding SASAE publication 
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