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ABSTRACT 

 

This research analyses factors associated with the revitalisation of smallholder irrigation 

schemes in the North West Province. The study was conducted in the North West province. 

The North West province has four district municipalities, namely; Bojanala, Ngaka Modiri 

Molema, Dr Kenneth Kaunda and Dr Ruth Mompati.  The research design used in this study 

was descriptive and quantitative. The population of the study consisted of farmers within 

Tsholofelo, Molatedi, Taung, Brits, Mayayane, Dinokana and Disaneng irrigation schemes of 

the North West province of South Africa. A stratified sampling technique was used with each 

irrigation scheme as a stratum and irrigators randomly selected from each of the schemes. 

The total sample size was 120.  

Data was collected through a structured questionnaire developed based on the objectives of 

the study, which was face validated with a reliability coefficient of 0.85. The data was sorted 

and analysed through the Statistical Package for Social Sciences (SPSS) version 18.0. 

Descriptive statistics such as standard deviation, mean, frequency distribution were used to 

describe the personal characteristics of respondents. Multiple regression analysis was used to 

determine the effect of predictors on dependent variable of the study. 

The results revealed that the majority of farmers were male (60%) and 70% were more than 

40 years while 56% had between 1 to 10 years farming experience.  About 63% of the 

farmers were married and 62% had formal education. About 96% of the farmers were 

Christians and at least 70% had between 1 to 3 males and females per household. About 98% 

and 96% had between 1 to 3 adults and children per household. About 74% of farmers had 1 

to 5 dependants.  The predominant type of land tenure among farmers was communal land 

ownership (51.6%) with 85% having no farm insurance. Only 59% of the farmers employed 

other people to work on their plots. At least 50% of the farmers indicated that the irrigation 

schemes was not functional before and after Irrigation Management Transfer (IMT).  In terms 

of farmers contact with extension services, 59.2% had contact with extension officers and 

58% had regularly contact with the prominent extension agency (the government). About 

60% of respondents considered that government provides subsidy to irrigation schemes. The 

results revealed that Farm size(�̅� =  4.66, SD = 5.11); Distance to farm (�̅� =  12.75, SD = 

4.7); Annual income(�̅� =  13616.66, SD = 4847); Contract production period (�̅� =  0.84,SD 
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= 0.72); Farming period on irrigation scheme(�̅� =  8.62, SD = 2.35); Farm income for 

2012(�̅� =  1136.86, SD = 5640); Distance to market (�̅� =  8.8, SD = 19.4) and Amount 

paid for water 𝑝𝑒𝑟 𝑎𝑛𝑛𝑢𝑚 (�̅� =  5501.42, SD = 14950.19).  

 

 

 

x̅ 

 

 

Production factors for performance/collapse of SIS in NWP revealed that at least 90% of 

farmers are constrained by the following factors: Low level of technical knowledge (91.7%), 

Impact of drought (95%), Pest and diseases (93.3%), Lack of production capital (95.9%) and 

Lack of mechanisation services (91.7%). Prominent factors among farmers in terms of 

financial factors of SIS in NWP include lack of access to credit (97.5%), High electricity 

costs (91.6%), High interest rates on production loans (91.6%) and Lack of subsidised input 

supply (94.2%). The indicators with the highest proportion in terms of farmers marketing 

factors are No access to market (95%), Lack of processing plants for products from the 

scheme (92.5%) and Lack of linkages with Agribusinesses (93.3%). 

Indicators with the highest distribution of farmers in terms of extension services are Low 

access to information and modern technology (86.6%), Inability to take advantage of modern 

technology (95%), Poor extension services (90.8%) and Lack of technical knowhow by 

extension workers (90.9%). Institutional/organisational factors for performance/collapse of 

SIS in NWP revealed that at least 90% of farmers are constrained by the following factors: 

Impact of internal and external politics on participants (92.5%), Poor operational 

environment (93.4%) and Lack of farmer organisation (93.3%). Skills factors for 

performance/collapse of SIS in NWP shows that at least 80% of farmers are constrained by 

the following factors: lack of financial management skills (90%), Lack of leadership skills 

(88.4%) and Lack of farming entrepreneurial skills (89.1%). The implication of the findings 

is that the factors identified under each group should be addressed in order to revitalise SIS in 

NWP. 
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Significant determinants of  factors associated with revitalisation are Gender (t = 2.789, p  < 

0.01), Education (t = 3.135, p  < 0.01), Number of males/ household (t = 4.258, p  < 0.01), 

Number of dependents (t =-1.849 , p  < 0.10), Farming experience (t = 1.850, p  < 0.10), 

Employee on farm (t = 2.401, p  < 0.05), Functionality of Scheme before IMT (t = -2.060, p  

< 0.05), Functionality of Scheme after IMT (t =1.664 , p  < 0.10) and Distance to farm (t = 

4.345, p  < 0.01).   
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CHAPTER ONE 

1.0                                                         INTRODUCTION 

1.1 INTRODUCTION 

Agriculture remains a catalyst in uplifting the standards of living of rural communities, 

especially in less developed countries such as South Africa. South Africa produces enough 

food to feed its population, but experiences rapidly increasing rates of household food 

insecurity (van der Berg, 2006). One of the aspects that could increase production in a dry 

country such as South Africa is the reticulation and revitalisation of irrigation schemes. 

Irrigation refers to the artificial application of water to land for the purpose of enhancing 

plant production. It reduces water deficit as a limiting factor in plant growth and facilitates 

the growth of crops in areas with very dry climatic conditions. It also increases crop yields 

where available soil water within a plant is a yield limiting factor during part or throughout 

the entire growing season (Averbeke, 2011).  

Irrigation has long been the cornerstone of global food production, owing to its direct and 

indirect impacts on crop yields. With irrigation, farmers are assured of the different kinds of 

crops/vegetables they can cultivate and invest in their soils. Irrigation is practised on 20% of 

the world’s cultivated areas, and generates 40% of global food production (FAO, 2006). The 

value of irrigation to society will become even greater if households and countries across the 

globe adapt to the increasing variability in water supplies. This will increase competition 

among other water users and improve economic returns. According to Faures et al. (2007), 

well managed irrigation systems in developing countries have been a powerful force in  

alleviating poverty within and outside agriculture.  Increases in production reduce national 

and global food prices, and provide the basis for a reliable value chain for higher value crops 

and enhanced livelihood opportunities. Irrigation also reduces variability in production due to 

uncertainty in rainfall patterns and the impacts of climate change, thus enhancing national 

and global economic performance (Schreiner et al., 2010). 

South Africa receives about half of the average global annual rainfall and is the 30th driest 

country in the world in terms of available water per capita (Schreiner et al., 2010). Over 60% 

of the country receives less than 500 mm of rainfall per annum, which is theoretically the 

minimum required for successful dryland cropping, while 21% receives less than 200 mm 

(De Villiers et al., 2004). Only 7% of the total area of the country receives more than 800 

mm per annum (Schulze, 1997). Irrigated agriculture accounts for almost 30% of total crop 
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production and is the single largest user of water in the country. South Africa is a water-

scarce country, and, although water consumption through irrigation has decreased from 80 to 

about 50% over the past 25 years, the need to improve water use efficiency in irrigation 

farming is more imperative than ever (De Villiers et al., 2004). With the water scarcity 

problem in the country, increasing water productivity in agriculture is indispensable. The 

more one produces with the same amount of water, the less the need for infrastructure 

development, the less the competition for water, the more water for agriculture, household 

and industrial uses and the more that remains in nature (Hamdy et al., 2003).  

To alleviate poverty, the management of water resources should be directed towards the poor 

(Schreiner et al., 2010). There seems to be a general consensus that improving agriculture 

and enhancing agricultural productivity will remain a key strategy in alleviating rural poverty 

in most low income countries, where the majority of the rural poor depend directly or 

indirectly on agriculture (Hussain and Hanjra, 2004). Although water provides only a single 

element in the poverty equation, it plays a disproportionately powerful role through its impact 

on factors such as food production (Hussain et al., 2004). Access to reliable irrigation can 

enable farmers to adopt new technologies, leading to increased productivity. This, in turn, 

opens up new opportunities, both on-farm and off-farm, and can improve income, livelihoods 

and the quality of life in rural areas (Hussain et al. 2004). Hussain et al. (2004) maintain that 

there are five key interrelated factors in the relationship between access to good agricultural 

water, socioeconomic upliftment in rural communities and poverty reduction. These factors 

are as follows: production; income/consumption; employment; vulnerability/food security; 

and overall welfare. In general, access to good irrigation allows poor people to increase their 

production and income, and enhances opportunities to diversify their income base, reduce 

vulnerability caused by the seasonality of agricultural production as well as external shocks. 

Thus, access to good irrigation can contribute in reducing poverty and the movement of 

people from ill-being to well-being (Hussain et al., 2004). Increased output from irrigated 

agriculture may arise from improved yields, reduced crop loss, improved cropping intensity 

and increased cultivated area (Namara et al., 2010). Accordingly, reliable access to water 

enhances the use of complementary inputs such as high-yielding cultivars and agrochemicals 

which also increase output levels, improve farm income and reduce poverty (Smith, 2004).  

Over the years, many Smallholder Irrigation Scheme (SIS) have been established in South 

Africa in order to gain accessibility to productive land and increase production in the 

different regions of the country. Available evidence indicates that in 2010, there were 302 
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SIS in South Africa, with a command area of 47 667 hectares (Van Averbeke et al., 2011). 

Not all 302 SIS were operational in 2010 and not all operational schemes were fully 

functional (Van Averbeke et al., 2011). Most of the schemes have collapsed or are utilised 

well below their potential. About 79% of SIS are located in the Eastern Cape, KwaZulu-Natal 

and the Northern Province. The primary goal of establishing these schemes was to improve 

rural livelihoods through sustainable crop production for food security and poverty 

alleviation (FAO, 2001). About seven of such smallholder irrigation schemes were 

established in the North West Province (NWP), namely, Taung, Mayayane, Molatedi, 

Disaneng, Dinokana, Britz and Tsholofelo. However, because of poor performance, the 

development objectives of SIS remain largely unfulfilled (Yokwe, 2009; Fanadzo et al., 

2010a, b). As such, the benefits of irrigation have not been realised in the smallholder sector 

of South Africa. The inability of these schemes to bring about the expected social and 

economic development has raised doubts regarding considering them as a suitable option for 

rural development in former homelands (Hussain and Hanjra, 2004; Namara et al., 2010; 

Garcίa-Bolaños et al., 2011). Since the late 1990s, the South African government 

implemented a nationwide programme to revitalise state-owned SIS. The drastic withdrawal 

of pre-1994 support to SIS by the Department of Agriculture led to widespread partial or full 

collapse of these irrigation schemes, most of which are located in the former homelands 

(Schreiner et al., 2010). 

 

1.2 STATEMENT OF THE PROBLEM 

Reducing world hunger by 2015 is one of the global priorities as set out by the Millennium 

Development Goals (MDGs) of the United Nations. Accomplishing national food security 

relies on appropriate policies that will ensure the availability of adequate food through local 

production (UN, 2005). Human population is increasing significantly and there is a need to 

escalate food production in order to nourish the world’s population that is expected to be nine 

billion people by 2050. This has enormous pressure on agricultural production systems 

(Oladele, 2012). According to Mwenge and Kahinda (2007), the government of South Africa 

is faced with tremendous challenges of providing rural areas with food, especially in dry 

areas of the country. 

The availability of water to be used in agriculture is essential in order to meet the goals of 

food and environmental security. One of the technologies considered important in terms of 
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ensuring household food security is  irrigation (Tekana and Oladele, 2011). Increasing the 

availability  of water is critical in areas where water is a scarce resource. This is because 

water promotes productivity in agriculture and plays a pivotal role in reducing environmental 

degradation as well in the ensuring food security (Rijsberman, 2001). There seems to be a 

general consensus that improving agriculture and enhancing agricultural productivity through 

irrigation will remain a key strategy in alleviating rural poverty in most previously 

disadvantaged low income areas of South Africa, including the NWP, where the majority of 

the rural poor depend directly or indirectly on agriculture. Nevertheless, Smallholder 

Irrigation Schemes (SIS) in South Africa, including those in the study area, have performed 

poorly and have not delivered on their development objectives of improving rural livelihoods 

through sustainable crop production for food security and poverty alleviation. For a long 

time, dilapidated irrigation infrastructure was viewed as the single major cause of the poor 

performance and  government invested huge sums of money towards repairing such 

infrastructure. Consequently, research and expenditure tended to focus on irrigation 

infrastructure, which has often become fruitless (Fanadzo, 2012). The general problem is the 

low performance, the non-functioning of smallholder irrigation schemes, very low rainfall, 

high variability within and between seasons within the NWP, where prevailing conditions 

stress the need for the revitalisation and proper functioning of irrigation schemes. The 

government has invested capital in SIS. Consequently, priority must be given to existing 

infrastructure rather than in the reticulation of new ones as well as the unemployment of rural 

communities within the study area. There is low production, nominal participation in agri-

business, of which the Department of Agriculture and Rural Development in the NWP has 

been given a key mandate to develop smallholder farmers and inadequate support towards 

SIS. Other factors such as human capital development and institutional factors may play a 

major role in terms of the success of smallholder irrigation schemes.  Hence, the focus of this 

study, which is to analyse factors associated with the revitalisation of smallholder irrigation 

schemes in the NWP. 

1.3 RESEARCH QUESTIONS 

This study identified and analysed factors associated with the revitalisation of smallholder 

irrigation schemes among farmers in the NWP. The following research questions were asked:  

 What are the causes of the poor performance/collapse of SIS in the NWP? 
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 Are extension support, training of farmers, institutional and organisational 

sustainability of cropping systems, economic sustainability and partnership with agri-

businesses key factors to the success of SIS in the NWP? 

1.4 OBJECTIVES OF THE STUDY 

The main objective of the study was to analyse important factors associated with the 

revitalisation of smallholder irrigation schemes in the NWP. The specific objectives of the 

study were to:   

  Analyse the characteristics and background of smallholder irrigation schemes and 

beneficiaries in the NW Province;  

  Analyse  the causes of the poor performance/collapse of SIS in the NWP; 

  Assess extension support and the training of farmers;  

 Identify and analyse institutional and organisational factors; 

  Analyse  factors related to the sustainability of cropping systems; 

  Identify and analyse sustainability factors of SIS. 

 

1.5 Significance of the Study 

The focus of this study was to identify and analyse factors associated with the revitalisation 

of smallholder irrigation schemes among farmers in the NWP with special emphasis on 

poverty alleviation and the expansion of livelihood opportunities of smallholder farmers in 

the North West province. This is an attempt to enable farmers to grow more food with less 

water in order to feed the ever increasing population in the face of the unusual challenge of 

climate change.  

Irrigation has long been seen as an option to improve and sustain rural livelihoods by 

increasing crop production (Stevens, 2007). According to Fanadzo (2012), access to reliable 

irrigation can enable farmers to adopt new technologies, leading to increased productivity, 

overall higher productivity and greater returns from farming. According to Denison (2007), 

the revitalisation of irrigation schemes is a global trend that is rooted in the holistic 
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development philosophy. It is argued that it could result in more successful outcomes than 

simply repairing infrastructure. 

 The concept of revitalisation is broad in its development focus and carries with it, the 

expectation of re-building and socially uplifting profitable agri-business on existing schemes 

and in communities surrounding the schemes. Human capital development, both individually 

and organisationally, empowerment, access to information, marketing and business strategy 

development are emphasised alongside the repair and re-design of existing infrastructure 

(Denison, 2007). 

 

1.6 Conclusion 

This section has presented the introduction, the background of the study, the objectives and 

research questions as well as  the significance of the study. This process is important, both for 

sustainable economic growth and in alleviating poverty and inequality. Various efforts to 

promote smallholder farmers have been noted in the past decade. It remains evident, 

however, that much needs to be done in order to make a positive difference in terms of the 

political objective of an integrated agricultural sector. The research questions provided 

direction for the study and the issues to be covered in the other chapters of the study. 

 

 

 

 

1.7 Outline of the study 

The study is divided into five chapters. The introduction, research problem, aim of the study, 

objectives and hypothesis are discussed in chapter one. Both national and international 

literature is reviewed and thoroughly discussed in chapter two. 

Chapter three outlines the methodology of the study; while chapter four focuses on analysis 

and interpretations of the results, using percentages, frequencies, tables, graphs and the probit 
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regression analysis are presented. In chapter five major findings, conclusion and 

recommendations are presented. 

 

1.8 DEFINITION OF TERMS 

Household food security  

The access by all household members at all times, to adequate, safe and nutritious food for a 

healthy and productive life (FAO, 2003).  

Food security 

A flexible concept when all people, at all times, have access to sufficient, safe, nutritious 

food to maintain a healthy and active life. It includes physical and economic access to food 

that meets people’s dietary needs as well as their food preferences. The three pillars or core 

determinants of food security are access to food, availability of food and food utilisation 

(FAO, 1996). 

Irrigation  

It is the action of applying water to land in order to supply crops and other plants with 

necessary water. Sometimes, nutrients may be applied through irrigation as well (Chait, 

2013). 
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CHAPTER TWO 

2.0                                          LITERATURE REVIEW 

2.1 INTRODUCTION 

This section explores the history of agricultural production in less developed areas of the 

Republic of South Africa, particularly the North West Province. It presents a historical 

overview of irrigation schemes for agricultural production. 

2.2 OVERVIEW, TYPES AND BENEFITS OF IRRIGATION 

Irrigation is the controlled application of water for agricultural purposes through manmade 

systems in order to supply water requirements not satisfied by rainfall. As demonstrated by 

the U.S. Geological survey (2013), crop irrigation is vital throughout the world in order to 

provide the world’s ever growing populations with enough food. Agriculture plays a vital role 

in the economy, but is predominantly dependent on natural rainfall.  Irrigated agriculture, on 

a fairly limited scale, is a recent phenomenon and was necessitated largely by the seasonally 

and unreliability of natural rainfall as syndicated by Kyei-Baffour and Offori (2005). There 

seems to be a general consensus that improving agriculture and enhancing agricultural 

productivity through irrigation will remain the key strategy for rural poverty alleviation in 

most low income countries, where the majority of the rural poor depend directly or indirectly 

on agriculture (Fanadzo, 2012). Smallholder irrigation involves the diversion of water from 

one area into a relatively small area for the purpose of supplementing available crops (FAO, 

2001). The techniques of diverting the water include the use of gravity through canals or 

pipes and lifting water through the use of pumps for application in the fields through various 

irrigation methods (FAO, 2001) with the objective of increasing food production. Gomo 

(2010) maintains that irrigation offers the potential to move to year round cropping, 

generating higher annual yields from a single plot and allows farmers to diversify and plant 

alternative cash or food crops. In order to obtain better results, irrigation should be combined 

with other measures to improve crop diversity, crop yield, soil erosion, support for access to 

markets and the development of crops and seed banks (Kilpatrick, 2011). 

Irrigation schemes are meant to improve the standard of living of the rural poor. Therefore, 

expectations can be related to social, equity, economic and any other policy-directed goals. 

Fanadzo, Chiduza and Mnikeni, (2010) point out that  irrigation schemes fulfil  one or more 

of the following objectives:  increasing  economic returns to the implementer; increasing  
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agricultural intensification and thus enhancing production and productivity; securing self-

sufficiency  in food production and maintaining food security; providing  opportunities  for 

optimal allocation and utilisation of resources, generating employment for the rural poor and 

making use of available labour resources;  and maximising the welfare of the community.  

Irrigation schemes can be considered as a means for fulfilling specific objectives of food 

security and as part of the long-term poverty reduction strategy (Gomo, 2010).                                                     

Irrigation has historically been a major factor for increasing crop productivity. It raises the 

productivity of land directly by providing sufficient water supply to raise yields per hectare 

per crop and allowing a second crop to be grown during the dry season when yields are 

potentially higher (Ali, 2010). Irrigation development in the past started as an intervention to 

dreadful agro-climate in low rainfall areas and seasons. Van Averbeke and Mohamed (2006) 

maintain that modern technology provides ways through which the effects of natural and 

manmade disasters could be tackled. They argue that this can be achieved by using irrigation 

development structures. Access to reliable irrigation can enable farmers to adopt new 

technologies, leading to increased productivity, overall higher productivity and greater 

returns from farming.  This in turn, opens up new opportunities both on-farm and off-farm 

and can improve income, livelihoods and the quality of life in rural areas (Hussain and 

Hanjra, 2004).  

Hussain and Hanjra (2004) further maintain that there are five key interrelated factors in the 

relationship between access to good agricultural water, socio economic upliftment in rural 

communities and poverty reduction. These factors are as follows: production, 

income/consumptions, employment, vulnerability/food security and overall welfare. In 

general, access to good irrigation allows poor people to increase their production and income, 

enhances opportunities to diversify their income base, reduces vulnerability caused by the 

seasonability of agricultural production as well as external shocks. Thus, access to good 

irrigation can contribute in reducing poverty and in the movement of people from ill-being to 

well-being (Hussain and Hanjra, 2004). Increased output from irrigated agriculture may arise 

from improved yields, reduced crop losses, improved cropping intensity and increased 

cultivated areas. Accordingly, reliable access to water enhances complementary inputs such 

as high yield cultivars and agrochemicals which also increase output levels, improve farm 

income and reduce poverty (Fanadzo, 2012). 
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Irrigation facilitates the intentions of agricultural production.  In Zimbabwe, irrigation 

schemes have assisted in improving agricultural productivity and this could be due to the 

level of input needed and utilised. It can also help to diversify product types as many research 

findings have attempted to prove that choices of crop types could be facilitated by irrigation 

and increase the variety and availability of food.  Lastly, it can assist in presenting alternative 

cropping pattern decisions between cash and food items. Intercropping provides more stable 

cash flows and is a way of diversifying income on scarce land resources.  Mixed cropping 

practices also spread the demand for labour over a longer  period of time (FAO, 2000). 

Irrigation schemes could be classified as traditional and modern. Modern irrigation systems 

serve the same purpose as traditional systems.  Apart from the differences in their 

technological advancement, they are designed with the aim of securing sustainability and 

productivity. Traditional irrigation schemes were developed in different parts of the world by 

communities as an intervention to climatic challenges. Irrigation schemes can be classified 

into two groups based on their structures as follows:  river diversion and dam construction. 

Others distinguish between intensive and extensive, yet other divisions can be made as 

productive and protective irrigation systems (Rees Ton and Kees Dejong, 1991).  There are 

different ways of supplying irrigation water to the farm.  The following are the types 

identified by CDC (2009):  Surface irrigation -water is distributed over and across land by 

gravity, no mechanical pump is involved; Localised irrigation-water is distributed under low 

pressure through a piped network and applied to each plant; Drip irrigation-a type of localised 

irrigation in which drops of water are delivered at or near the root of plants, evaporation and 

run offs are minimised in this type of irrigation; Sprinkler irrigation-water is distributed by 

overhead high pressure sprinklers or gun from a central location in the field or from the 

sprinkler on moving platforms; Centre pivot irrigation-water is distributed by a system of 

sprinklers that move on wheel towers in a circular pattern. This system is common in flat 

areas; Lateral move irrigation-water is distributed through a series of pipes; each with a wheel 

and a set of sprinklers rotated either by hand or with a purpose built mechanism. The 

sprinkles move a certain distance across the field and then need to have a water hose 

connected for the next distance. This system is less expensive but requires more labour than 

others; Sub-irrigation-water is distributed across land by raising the water table through a 

system of pumping stations, canals, gates and ditches. This type of irrigation is most effective 

in areas with high water tables; Manual irrigation-water is distributed across land through 

manual labour and watering cans.  This system is very labour intensive. 
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In addition, USGS (2013) describes irrigation methods as follows: Flood irrigation-the 

application of irrigation water where the entire surface of soil is covered by pounded water; 

Furrow irrigation-a partial surface flooding method or irrigation normally used with clean 

tilled crops where water is applied in furrows or rows of sufficient capacity to contain the 

designed irrigation system; Gravity irrigation- this is when water is not pumped but flows and 

is distributed by gravity; Rotational irrigation- this is a system by which irrigators receive an 

allocated quantity of water not at a continuous rate but at stated intervals; Supplemental 

irrigation ensures increased crop production in areas where rainfall supplies most of the 

moisture needed; while surface irrigation is where soil surface is used as a conduct, as in 

furrow and border irrigation as opposed to sprinkler irrigation or sub-irrigation. Irrigation 

structures are divided into different scales based on their irrigating potential as follows: Small 

scale irrigation schemes; medium irrigation schemes; and large-scale irrigation schemes 

(Kyei-Baffour and Ofori, 2006). 

Increase in agricultural productivity increases the income of farmers and consequently their 

purchasing power.  Thus, it secures access to marketable food items. Irrigation also enables 

producers to select high calorie crops for their production through the continuous flow of 

water.  The availability and use of such method affects cropping patterns and related cropping 

decisions (Bagson and Wuleka Kuuder, 2013). A cropping system can be defined as a multi-

crop rotation in a particular area undergoing crop production (Koch and Khosla, 2003). 

Expansion and intensification are systems by which irrigation enhances agricultural 

production because such interventions can increase the number of harvesting times within a 

year (Fanadzo, Chiduza and Mnikeni, 2010).  

Studies on small-scale irrigation schemes across Africa have shown that irrigation improves 

the levels of income. The potential for irrigation development in Nigeria is tremendous. The 

benefits extend beyond increased agricultural productivity as it gives women time to start 

market gardens, assists families in debt reduction, increases school attendance, limits 

seasonal migration for work and improves cash earnings ability to pay for health care and 

other necessities (Suleiman, 2010).  A study of three small-scale schemes in Burkina Faso, 

Mali and the United Republic of Tanzania found that irrigation improved income levels, diets 

and health (FAO, 2000). This, in turn, enables access to food by improving the purchasing 

power of individuals.  It has been found that the existence of irrigation can increase income 

by creating more employment since it is labour intensive (Kilpatrick, 2011).  



xxiv 
 

2.3 THE CONCEPT OF SMALLHOLDER IRRIGATION FARMING 

The term smallholder is often defined and used in an inconsistent manner to refer inter alia, 

to producers who sell products for cash as a supplement to other sources of income, to those 

who regularly market a surplus after their consumption needs have been met, and to small-

scale commercial farmers whose primary focus is on production for the market (Cousins, 

2010). In South Africa, the term smallholder or small-scale irrigation is mainly used to refer 

to irrigated agriculture practised by black people (Van Averbeke and Mohamed, 2006).  On 

the other hand, (Gomo, 2010) maintains that the terms smallholder, small-scale, subsistence, 

communal and emergent farmers have been loosely used to mean the same thing although 

they have different names (Fanadzo, 2012). There are different terms to describe smallholder 

farmers such as small-scale farmers, peasant farmers, food deficit farmers, household food 

security farmers, land reform beneficiaries and emerging farmers (Machethe, Mollel, Ayisi, 

Mashatola, Anim and Vanasche, 2004). 

The following section examined smallholder irrigation farming in some developing countries 

in the world with substantial record of intervention through smallholder irrigation. These 

countries present some comparability with South Africa in terms of experiences with 

smallholder irrigation schemes. 

2.4 SMALLHOLDER IRRIGATION FARMING IN INDIA 

In India, smallholder farmers are vital for India’s agriculture and rural economy. Smallholder 

farmers are defined as those marginal and sub-marginal farm households that own or/and 

cultivate less than 2.0 hectares of land - constitute about 78% of the country’s farmers 

(Agricultural Census, 1990-91). These smallholder farmers owned only 33% of the cultivated 

land and their contribution to national grain production was nonetheless, 41%. Their 

contribution to household food security and poverty alleviation is thus disproportionately 

high and is increasing. Moreover, as the national population increases, so does the number of 

smallholdings. The 1990’s witnessed a high GDP growth rate.  Nonetheless, there has been 

no accompanying decrease in the high proportion of the national workforce that depends 

upon agriculture for livelihood. Neither the cities nor the large-scale commercialised 

agricultural sectors  have been able to provide employment to the many small-scale farmers 

and rural poor. National and state policies on agriculture and in favour of rural development 

to reduce  poverty and hunger must accommodate this internationally atypical circumstance. 

Smallholder families constitute more than half of the national population. It is thus 
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disappointing that notwithstanding their substantial and increasing contribution to  national 

food supply and to agricultural GDP, smallholder families nonetheless, constitute more than 

half of the nation’s total hungry and poor people. Policies and programmes to reduce poverty 

and food insecurity and to enhance equity and sustainability of incomes and livelihoods 

should seek to achieve an agriculture-led broad-based economic development. This could be 

achieved by according the highest priority to small-scale agriculture (Singh, Kumar, 

Woodhead, 2002). 

In India, 90% of the fresh water diverted for human use goes to irrigation.  Improving 

irrigation efficiency is the most direct way of addressing the growing sectoral and regional 

water shortages. The most efficient irrigation method is drip irrigation. The government of 

India has provided subsidies for drip irrigation in the sixth, seventh and eighth five year plans 

and subsidies have encouraged some farmers to install the drip system. The International 

Development Enterprises, a non-profit organisation specialising in affordable small-scale 

irrigation, has developed and field tested a variety of low cost drip systems for small-scale 

farmers.  Each low cost drip system is suitable for small-scale -farmers cultivating sugar 

cane, cotton, vegetables and horticultural crops on small plots in semi-arid or hilly areas 

(Polak and Sivanappan, 1998). 

The bucket kits for home gardens.  It is derived from the Chapin Bucket system and consists 

of an ordinary 20 litre household bucket installed on a pole at shoulder height. The bucket is 

fitted with 10 metre lateral line and filled 2 to 4 times a day. The lateral line has 26 micro 

tubes attached, each of which waters 4 vegetable plants enough to provide vegetables for a 

family of six. Shift-able drip systems are conventional drip systems and require a plastic pipe 

(lateral line) for each row of plants. The shift-able drip system was first developed in Nepal 

to substitute low cost labour for capital by making lateral lines shift-able so that each line is 

capable of irrigating ten rows of plants instead of one. An off the shelf plastic tank placed 2 

to 4 metres above the field with a simple cloth filter, provides the pressure needed by the 

system. Water drips out of baffled holes or curled micro tubes inserted into a hole in the 

lateral line. This system works well for closely spaced low growing crops such as  vegetables, 

especially in areas with low labour costs. The  non shift-able micro tube system has a drum 

kid which uses a 200 litre drum made of steel or plastic with a simple filter from which 

extends five 10 metre lateral lines, each fitted with 26 micro tubes. The drum kit irrigates 125 

square metre plots. The non – shift-able micro tube system can be used on small or large 

plots, ranging from 1/16 of an acre to 2 acres. Micro tubes are installed into holes in plastic 
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lateral lines with each micro tube irrigating four plants. By extending micro tubes out on both 

sides, each lateral line irrigates four rows of crops instead of one. The system is pressurised 

by a concrete tank with a low cost filter 4 metres  above the field or adapted to an existing 

electric or diesel pump using a bypass valve (Singh, Kuhmar and Woodhead, 2002). 

2.5 SMALLHOLDER IRRIGATION FARMING IN GHANA 

In Ghana, there are places considered as food basket zones and suitable for irrigation schemes 

but the political will to invest in irrigation schemes is declining.  However, there are non- 

governmental organisations in some rural areas in Ghana that are gradually introducing rural-

dwellers to food crops cultivation through small irrigation schemes. Bagson and Wuleka 

Kuuder (2013) maintain that irrigation farming is a source of income for peri-urban dwellers 

and also a source of income for disadvantaged rural people (Chazovachii, 2012). Irrigation 

farming has become a relief to the rural poor and the disadvantaged, especially in developing 

countries. Moreover, irrigation is a welfare enhancing agent because it fosters the cultivation 

of early maturing vegetables for both household consumption and sale (Bagson and Wuleka 

Kuuder, 2013). Within the Ministry of Food and Agriculture (MoFA), the Ghana Irrigation 

Development Authority (GIDA) is the main institution in charge of irrigation. It started in the 

early 1960s as a land planning unit of MoFA.  It was upgraded in 1964 and referred to as the   

Irrigation, Reclamation and Drainage Department (IRDD) and later became the Irrigation 

Department.  It provides all agricultural inputs and extension services, delivers water to 

farmers and secures the repayment of credits. It is also expected to exercise management 

control over its irrigation dams, associated catchment areas and over the drainage of irrigated 

areas and general water quality, especially within its project areas.  Due to its vast terms of 

reference, together with scarce available resources, GIDA offers poor services and its 

irrigation projects have often been unsuccessful due  to lack of technical support (FAO, 

2005). 

2.6 SMALLHOLDER IRRIGATION FARMING IN MALAWI 

Malawi is related to other Southern African countries because of its adoption of new water, 

land and irrigation policies and legislation involving the promotion of decentralised 

management, water user groups and the privatisation of resources previously under 

customary or public tenure. As land pressure and climate change intensify, Malawi is turning 

increasingly to irrigate agriculture as a means of increasing production. Irrigated agriculture 

is regarded as a means of boosting incomes and food security and is considered to be a way 
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of reducing poverty by government and producers (Ferguson and Mulwafu, 2005). Malawi is 

a country of small-scale producers, farming small plots of land.  Traditionally, they grow 

maize and other crops using rain water, but as climate change intensifies, rain in Malawi is 

becoming erratic and less predictable. Malawi has abundant fresh water resources, thirteen 

perennial rivers and three lakes cover almost 20% of the surface area of Malawi.  Despite 

this, only a small proportion of agricultural land is irrigated. In 2005, drought in Malawi 

caused a major food emergency affecting some five million people. Since then, the 

government has introduced a programme of fertilizers subsidies and food production has 

recovered. Malawi has been able to harvest several bumper crops of its staple food (maize). 

In 2007, Malawi even became a regional exporter of surplus maize. Small-scale farmers in 

Malawi traditionally grow maize.  Other important smallholder crops include cassava, sweet 

potatoes, rice, sorghum, ground nuts, pulses and tobacco. Rain-fed farming relies on good 

rainfall but because of changes in climate, rainfall in Malawi is becoming increasingly 

erratic. Farmers are experiencing more frequent and severe droughts and destruction of crops 

as well as soil erosion when the rains are intense and unpredicted. Given the small sizes of 

most Malawians, improving agricultural productivity is essential for improving food security 

(Kilpatrick, 2011). 

2.7 SMALLHOLDER IRRIGATION FARMING IN SOUTH AFRICA 

Farming, as with small enterprises in general, is inherently risky and the simple reproduction 

of rural households is by no means assured. Producers have to contend with both risks and 

opportunities arising from their conditions of access to land, credit and markets, their 

relationship with powerful groups such as landowners or agro-processing companies, the 

vagaries of nature, relative prices within markets for inputs, outputs and consumer goods as 

well as state policies. Within capitalism, small productive enterprises based on family labour 

are best understood as petty commodity producers (Bernstein, forthcoming). Such producers 

combine class and places of capital and labour within the enterprise: they own the means of 

production. Unlike landless workers who use their own labour force, capitalists hire the 

labour of workers. Some may hire occasional labour for specific purposes. Some agricultural 

petty commodity produce a substantial surplus over and above the amount needed to secure 

their simple reproduction and can reinvest all or part of this surplus in extending the material 

base of production units (through cultivating more cropping land, intensifying land use 

through irrigation or the application of higher levels of fertilizers (Cousins, 2010). 
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South Africa is an arid country with limited water resources and practise moderately 

traditional irrigation.  In addition to the emphasis on the creation of large and medium-scale 

irrigation schemes, there has also been inadequate support to informal irrigation. In terms of 

small-scale farms, the most successful ones are those that developed from the initiatives of 

farmers. The spirit of small-scale irrigation is the fact that it is managed and controlled by 

farmers who are the users. Small-scale irrigation is easiest where a farmer has independent 

access to a water source (FAO, 2005). 

Over the past three decades, the world’s irrigation sector has been increasingly exposed to 

decentralisation and privatisation and many countries have embarked on a process to transfer 

the management of smallholder irrigation systems from government agencies to local 

management entities (Vermillion, 1997). This process of irrigation management transfer 

(IMT) includes state withdrawal, promotion of the participation of water users , development 

of local management institutions and the transfer of ownership and management. South 

Africa has just initiated IMT in government smallholder irrigation schemes located in former 

homelands and most transfer operators are still unsure about how to design and implement 

the process (Perret, 2002). Similarly, Malawi has since 1999, adopted new irrigation, land 

and water policies and supporting legislation have been approved by parliament.  The thrust 

is to privatise resources which once were under customary tenure or which were viewed as a 

common good, customary land to be titled, use of water for productive purposes to require 

permits and government run smallholder irrigation schemes transferred over to users 

(Ferguson and Mulwafu, 2005). 

2.8 CLASSIFICATION OF SMALLHOLDER IRRIGATION FARMERS IN SOUTH 

AFRICA 

Smallholder irrigators in South Africa have been categorised into four groups as follows: 

home gardeners; community gardeners; farmers on irrigation schemes; and independent 

irrigation (De Lange, 1994; Fanadzo, Chiduza and Mnikeni, 2010). The most common 

irrigation method found on schemes is the sprinkler irrigation method followed by the flood, 

centre pivot micro and drip irrigation methods. An indigenous flood irrigation system of short 

furrows is widely used and is very popular because of its manageability and maintainability 

and does not use sophisticated equipment. Small basin irrigation is used for trellised row 

crops such as tomatoes. Similar systems are widely used in other African countries (Fanadzo, 

Chiduza and Mnikeni, 2010). 
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Vegetable gardeners: Small and micro-scale vegetable farming present a significant and 

important sector of irrigation farming in rural and urban areas. It is estimated that at least 

150 000 growers participate in community gardening projects in South Africa and an 

unknown number cultivates food in home gardens. Community gardens are similar to 

irrigation schemes in that a group of farmers share infrastructure for water supply. These 

irrigated food plots constitute one of the biggest success stories in agricultural development 

in South Africa and their success is in sharp contrast to the problems of many of the 

sophisticated top - down managed larger irrigation schemes. Community gardening provides 

individuals with the opportunity to develop virtually a full range of entrepreneurial and 

farming skills on small enterprise. It is unique in the opportunity with which it can provide 

the poorest of the poor to improve their standard of living (Fanadzo, Chiduza and Mnikeni, 

2010). 

Garden irrigation technology: Different irrigation technologies are used in community 

gardens and many gardens are being irrigated by buckets, directly from rivers and springs or 

from earth furrows. Some of the gardens have pumping equipment and water is pumped 

either into a reservoir or directly into a distribution network of pipes and tap stands, 

sometimes, hosepipes are used with the tap stand system. Furrow irrigation is also practised 

(Fanadzo, Chiduza and Mnikeni, 2010). 

Independent farmers: Independent irrigation farmers are those who do not participate in an 

irrigation scheme or in a gardening group.  They have a private water supply system such as 

pumping directly from a river or from a borehole. Independent farmers live out of farming 

even though others consider farming as a source of additional income. Independent farmers 

usually start their irrigation enterprise using their own capital and their enterprises can be 

from small vegetable or fruit tree plots to fairy large commercial units. The commodities 

produced are maize, sunflower, wheat, Lucerne, vegetables, citrus, cotton, sugar cane, fruits 

and ground nuts (Fanadzo, Chiduza and Mnikeni, 2010). 

2.9 INTERNATIONAL PERSPECTIVE ON  THE ACCESSIBILITY OF WATER 

According to WHO/UNICEF (2006), access to water is classified as a universal need and a 

basic human right. It acts as an important element in human development, poverty alleviation 

and also as a crucial component of preventive healthcare. It is estimated that almost one in 

four people in developing countries lack access to improved water sources. Water is a 

universal solvent used for consumptive and productive purposes; it contributes positively to 
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rural and urban livelihood in complex ways. In many instances, poor people do not have 

access to enough water for both productive and consumptive uses due to scarce or limited 

resources (Moldern et al., 2007). Sometimes, water can be available but does not produce 

potential grains due to lower water productivity or lack of infrastructural investments. This is 

referred to as economic water scarcity and could lead to poverty (Carter et al., 2007). 

Moldern et al. (2007) maintain  that a third of the world’s people experience water scarcity 

due  to the rising demand of  the population, continuous expansion of irrigation, growth in 

industries and lack of investment in machinery. Climatic changes and land degradation strain  

environmental flow and there is a need to preserve the ecosystem (Janmaat, 2004). According 

to Boelens et al. (2005), the problem of water scarcity will intensify due to increasing 

population, the rising demand for water for agriculture and greater climatic variability. 

Increasing scarcity is likely to deepen current inequalities in access to water and a 

disadvantage to rural communities.  For example, poverty in the high altitude Andean 

watershed has been increasing due to the fact that water is customarily used for hydro power 

projects or high profit users outside the area. 

Lack of access to water is directly and indirectly related to poverty (Roy, Crow, 2004). Direct 

links are those that have to do with control over or with ownership of water resources while 

indirect links have to do with access to safe water. According to Modula (2000), low levels of 

access to improved water supply mainly  result in poverty and have major adverse health 

effects on the population. Households with poor access to water stand a higher risk of being 

attacked by diseases.  In Ethiopia, it has been estimated that 80% of household members 

suffer from water-related diseases (UNESCO-WWAP, 2003). Households whose members 

are affected by these diseases, have to spend their resources taking care of the ill. This 

reduces the labour available for productive purposes and thereby, accentuating poverty 

(UNESCO-WWAP, 2003). 

According to UNESCO-WWAP (2003), a number of international ideas such as the 1981-

1990 International Decade for Water Supply and Sanitation, whose goal was to accomplish 

several coverage of improved water supply have been initiated due to global anxiety about 

improving water supply. In 2000, the second World Water Forum held in the Hague, 

elaborated more on the importance of providing safe water. Also, the UN general assembly 

emphasised the importance of improving water supply and set a target for the reduction by 
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2015 of the proportion of the population without access to safe water as one of the 

Millennium Development Goals (MDGs).  

It has been noted that improved access to safe water is increasingly understood as satisfaction 

beyond basic needs. In rural areas, water is not only important for satisfying basic needs but 

for supporting critical household productive activities upon which their livelihoods depend. 

Some productive activities include watering vegetable gardens, livestock watering and other 

activities (Madulu, 2002; Makoni et al., 2004). 

The budget of most governments, NGOs and international donors as well as financial 

communities is spent on water lifting, storage and conveyance in order to bring water to 

homes and fields in rural and peri-urban areas in developing countries. The United Nations 

declaration of water as a human right, ratified, by governments in Bolivia (UN, 2010), further 

commits governments and donors to deliver water for domestic uses to all citizens. 

Organisations such as the World Bank, WHO, the International Fund for Agricultural 

Development of the United Nations and other financial organisations have re-engaged in 

agriculture and irrigation, with the stated aim of unlocking the productive potential of farmers 

for food and income (NEPAD, 2003; World Bank, 2007). 

Less rainfall, extreme droughts and floods due to climate changes reinforce the call for 

accelerating improvement in water lifting, storage and conveyance in order to protect the 

poor. The results of rural water projects are disappointing in most rural areas because there 

are few functional schemes and lack of maintenance of functional ones (Skinner, 2009). 

According to WHO/UNICEF (2000, 2004, 2005 and 2006), there are many factors that 

determine access to water for households. Drinking water sources are defined as “improved 

and “not improved” types of water sources. “Not improved” water sources are used as 

alternatives for poor water qualities compared to “improved” water sources that are more 

likely to be polluted. WHO/UNICEF define “access to water” as households that can obtain 

their drinking water from an “improved” water source. Table 2.1 presents the different 

sources of water . 

Table 2.1: Types of water sources 

Improved sources Not improved sources 
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Household connection pipes River /streams 

Boreholes Lakes/Dams 

Rain water collection Tanker truck provided water 

Protected dug well Unprotected dug well 

WHO/UNICEF, 2000, 2004, 2005 and 2006 

 

 

 

 

2.10 THE RIGHT TO WATER FRAMEWORK 

UNICEF, (2010) stated that 884 million of the 6.7 billion people in the world do not have 

access to clean water. According to Kofi Annan (former United Nations Secretary General) 

(2001), “access to safe water is a fundamental human need and therefore, a basic human 

right. Contaminated water jeopardises both physical and social health of all people. It is an 

affront to human dignity”. 

According to the UN’s (1992) committee on economic, social and cultural rights, an 

individual’s right to water includes “sufficient, safe, acceptable, physically accessible and 

affordable water for personal and domestic use”. The fulfilment of the right to water requires 

that the water be available, of sufficient quality and accessible. Having enough water for 

personal and domestic uses, including food preparation, sanitation and washing is defined as 

water availability. Water quality is defined as being free from substances such as 

microorganisms, chemicals and other hazards that threaten a person’s health. Water 

accessibility is defined as physical and economic access to water.  Thus, a person should have 

enough water for personal and domestic uses (availability) and it should be safe (quality) 

regardless of cost (accessibility) (UN, 1992). 

Percentages of the population in India using improved water sources in 2006 stood at 89% 

(96% in urban and 86% in rural) compared to 81% (85% urban and 79% in rural) from 1990 
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to 1998 (United Nations Children’s Fund, 2010). With regard to these improvements, it is 

likely that India will meet its aggregate level MDG target for clean water by 2015. 

In India, there are threats to all the three elements of an individual’s rights to water, a 

decrease in water availability, a lack of access to water, particularly in rural areas and a 

potential threat to water quality. The government of India has long recognised the lack of 

clean water as a problem. According to the Indian Constitution, water and sanitation are the 

responsibility of each respective state within India, although the first national water supply 

and sanitation programme was introduced as part of the government’s health plan between 

1951 and 1965 (Government of India, 2006). 

Most recently, India has been trying to address the problem of access to water by aggregating 

water supply and reducing unnecessary water use. Different institutions have encouraged a 

transition from government-led supply given projects to decentralised projects driven by local 

demand. This has been applied to World Bank sponsored initiatives in India, beginning with 

the Karnataka project in the early 1990s and continuing with projects in Uttar Pradesh, Tamil 

Nadu, Madhya Pradesh and Maharashtra (Klees, Godinho and Lawson-Doe, 1999). 

The concentration of export agriculture has put tremendous pressure on the already scarce 

water resources in arid parts of Mexico (Walsh, 2004 and 2009). In San Quintin, the 

production of water intense crops such as strawberries and tomatoes represent an ecological 

stress for a region with a mean annual rainfall of close to 150 mm (Aguirre-Munoz et al., 

2001) compared to a national average of 774 mm (Browning-Aiken and Pineda Pablos in 

Press). According to Aguirre-Munoz et al. (2001), local growers selected regional aquifers to 

irrigate their lands. The main irrigation methods consisted in running water through the 

furrows.  As water became limited, most growers shifted to drip irrigation. The intensification 

of production in the 1990s placed renewed pressure on the stressed water shed and water 

tables dropped about one foot per year (Lizarraga, 2008). 

Like many other arid countries and regions in the world, Australia’s agricultural production is 

threatened by water shortage with potentially serious economic and environmental 

consequences (Cooley et al., 2009).  The country is known to be one of the major food 

producers but with recent droughts, its agricultural and food production have dropped due to 

water scarcity (Goesch et al., 2007). According to Quiggin and Chamber (2004), greater 

demands by non-agricultural uses and increased water scarcity have a major implication for 

agricultural production. Chiew et al. (2009) maintain  that there is also a major concern that 
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climatic change will reduce or change seasonal rainfall patterns. The combined effects are 

likely to be evident as declining food production, water allocation for irrigation and crop 

effective rainfall are reduced.  

According to Faures and Santini (2008), the livelihoods of rural people in sub-Saharan 

countries are highly dependent on natural resources and water may be one largest constraint 

to expanding and diversifying livelihood activities. Water is a basic necessity and a 

productive asset. Provision of water in these areas is mainly to focus on meeting domestic 

needs suck as drinking, cooking, washing and bathing. Since the mid-1990s, there has been a 

growing interest on how domestic water for productive activities is tied to rural livelihoods. 

Water is used for productive activities such as agriculture, gardening, raising livestock, 

pottery and other small-scale commercial activities (Van Koppen et al., 2009).  

Multiple-use services (MUS) have been used as an approach in improving the awareness of 

how water provided for domestic purposes should be used. This approach seeks to plan and 

manage water services with the aim of meeting people’s water needs for multiple purposes 

(Smith et al., 2010). Providing more water and creatively designing water services around 

productive activities can enhance people’s livelihoods and contribute to a wider range of 

benefits than traditionally-designed systems (Smith et al., 2010). Such additional productive 

systems include improved health, food security, income generation and women 

empowerment (Van Koppen et al., 2009). 

The productive use of water in livelihood diversification strategies remains relatively 

unexplored. Households with access to water for productive uses are able to diversify 

homestead production with small-scale cultivation, kitchen gardens, raising animals or other 

small-scale commercial services (Van Koppen et al., 2009). According to Noel et al. (2010), 

domestic water supply is used for many types of household-based enterprises such as 

vegetable cultivation, raising of pigs and small eateries. Almost 60-70% of rural poor are 

estimated to have access to small cultivable plots, often around their homesteads and engage 

in water-dependent small enterprises (Renwick et al., 2007). 

2.11 SOUTH AFRICA’S EXPERIENCE ON WATER REFORM 

South Africa’s National Water Act of 1998 (Act.36 of 1998) is widely regarded as an 

innovator to the international wave of reforms in the water sector, including the EU water 

framework Directive (EU, 2000) and Mexico’s National water plan which embodies a set of 
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guiding principles agreed at the 1992 International Conference on Water and the 

Environment (ICWE) held in Dublin (World Bank, 1993, 2003). International norms differ 

from South Africa’s water reform. The goal of the legislation is to redress past inequalities in 

water use (World Bank, 2003). 

The purpose of the National Water Act (NWA) is to ensure that the nation’s water resources 

are protected, used, developed, conserved, managed and controlled in ways that take into 

account issues such as meeting the human and basic needs of present and future generations. 

It also seeks to promote equitable access to water, efficient, sustainable and beneficial use of 

water in the public’s interest and also to facilitate economic and social development among 

people (World Bank, 1993, 2003). According to the National Water Act, all water in South 

Africa is considered to be an ‘indivisible national asset’ and the Department of Water Affairs 

and Forestry (DWAF) is the custodian in the interest of the republic (DWAF, 1997). 

2.12 THE CONCEPT AND CAUSES OF WATER SCARCITY IN SOUTH AFRICA 

Water is not only scarce in arid and drought prone areas but also in regions where rainfall is 

abundant. This distresses the quantity of resources available and the quality of water due to 

degraded water resources. The sustainable use of water resource conservation, environmental 

friendliness and economic viability constitute priorities for agriculture in water scarce 

regions. New strategies are required mainly for irrigation management and practice since the 

agricultural sector is far ahead in the demand for water. Water scarcity occurs as a result of 

various natural and man-induced causes (Pereira, 1990). 

According to Pereira, Cordery and Iacovides (2002), drought is nature-induced with 

temporary imbalance in water availability consisting in lower average rainfall. The 

occurrence of drought is difficult to predict resulting in diminished available water. This is 

hazardous because it is a natural accident of almost unpredictable occurrence and disastrous 

due to the fact that it encourages the failure of precipitation, causing serious disruption of 

water supply to the natural and agricultural ecosystem. Aridity is also a nature-induced 

permanent imbalance in water availability consisting in low average annual rainfall resulting 

in overall low moisture and low carrying capacity of the ecosystem. 

Desertification is caused by man and leads to permanent imbalance in the availability of 

water combined with damaged soils, inappropriate land use and deterioration of the carrying 

capacity of the ecosystem. This is associated with soil erosion and salinity. Although many 
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definitions use desertification and focus mainly on land degradation and sometimes does not 

refer  to water, when dealing with scarce water, it is appropriate to define the term in relation 

to  water and nature imbalances produced by the misuse of water and land resources. This, 

therefore, draws attention to the fact that desertification, including land degradation, 

definitely cause water scarcity (Pereira et al., 2002).  

Water shortage is also man-induced but temporary water imbalance including the over 

exploitation of ground water and reduced capacities of reservoirs can consequently alter  the 

carrying capacity in the ecosystem. Degraded water quality is often related to water shortage 

and like drought, encourages related impacts. 

Desertification and water shortage are man-induced and associated to problems such as land 

degradation due to soil erosion and salinisation, over exploitation of land and water 

resources.  Water quality requires policies that will lead to resolving the existing problem. 

Table 2.2: Causes of water scarcity  

Duration Nature-induced Man-induced 

Permanent Aridity Desertification 

Temporary Drought Water shortage 

 Source: Pereira et al. (2002) 

2.13 OVERVIEW OF SMALL HOLDER IRRIGATION SCHEMES IN SOUTH 

AFRICA  

Irrigation is considered as one of the best technologies for ensuring household food security 

and for sustainable rural development within South Africa’s largest semi-arid zones (Tekana 

and Oladele, 2011). Studies have indicated that in 2010, there were 302 smallholder irrigation 

schemes with a combined command area of 47 667 hectares in South Africa. Rivers are the 

principal source of water.  

A total of 46 114 hectares (96.7%) obtained its water from rivers. Smallholder irrigation 

scheme development in South Africa has a much longer history (Van Averbeke, 2008). 

However, in 2010, schemes constructed before 1950 no longer existed in their original form. 

One example is Taung in the North West province, which dates back to 1939 (Bembridge, 
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1997), but the original canal irrigation system has since been replaced with an overhead 

system. 

 

 

 

 

 

Table 2.4: Operational status of South Africa in  small-holder irrigation schemes by 

province and history of irrigation system 

 

Source: Van Averbeke (2008) 

Province Number of operational schemes by 

irrigation 

Number of non-operational schemes by irrigation 

systems 

Gravity- 

fed 

surface 

Pumped 

surface 

Over 

head  

Micro Gravity fed 

surface 

Pumped 

surface 

Overhead Micro Total 

Limpopo 49 9 30 13 12 5 41 11 170 

Mpumalanga 3 0 4 0 1 0 11 0 9 

North West 0 2 0 0 0 0 0 0 2 

Kwa-Zulu 

Natal 

5 0 30 0 0 0 0 0 35 

Free State 0 1 0 0 1 0 0 0 2 

Northern Cape 0 2 0 0 0 1 0 0 3 

Eastern Cape 4 0 46 1 0 0 0 0 67 

Western Cape  6 0  0 0 0 0 0 8 

Total 67 14 111 14 14 6 59 11 296 
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2.14 IRRIGATION IN NORTH WEST PROVINCE OF SOUTH AFRICA 

In 1939, the Taung Irrigation Scheme was launched by the South African government as part 

of the Vaal-Hartz scheme (Tekana and Oladele, 2011).  The central government‘s withdrawal 

and homeland administration policy took over in the 1970s because political and 

administrative self-government of the Bantustan was encouraged. This saw the integration of 

the Taung Scheme into the Bophuthatswana homeland during the independent homeland era 

which lasted from 1970 until the 1990’s, and was an integral part of the economic 

development of the homeland. Irrigation development during the independent homeland era 

was characterised by modernisation, functional diversification and centralisation of irrigation 

management (Van Averbeke and Mohamed, 2006). 

The ARDRI Report (2000) maintains that the Bophuthatswana government had to take proper 

control and supervision of the scheme with facilities and conditions of settlement and 

maintenance.  The newly developed 1.7 hectares plots per farmer were irrigated by floods and 

around 200 farmers used the plots not for commercial purposes but to grow maize and 

pumpkin by preference. According to the Tomlison Commission, the 1.7 hectares irrigated 

holdings were adequate to “provide a family with a living that would satisfy them whereby 

the whole family will work on the scheme” (Tekana and Oladele, 2011). About 2 500 

hectares of the land is under the centre pivot system and about 1000 hectares irrigated 

through the conventional sprinkler system. Irrigation water has increased food security of 

many agrarians and improved the standard of living in many parts of the world. Many 

children in developing countries live in areas with shortage of food and enormous starvation 

with high rates of malnutrition.  There are consequently a number of reasons for the increase 

in food production. The role of water and its accessibility is also a major issue (FAO, 1999). 

2.15 SMALLHOLDER IRRIGATION SCHEMES IN SOUTH AFRICA 

A major detrimental factor in agricultural production in South Africa is the low level of 

rainfall. South Africa receives about half of the average global annual rainfall and is the 30th 

driest country in the world in terms of available water per capita (Schreiner et al., 2010). 

Over 60% of the country receives less than 500 mm of rainfall per annum, which is 

theoretically the minimum required for successful dry land cropping, while 21% receives less 

than 200 mm (De Villiers et al., 2004). Irrigated agriculture accounts for almost 30% of total 

crop production and is the single largest user of water in the country. In the South African 

context, smallholder farmers are referred to as black farmers, most of whom reside in former 
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homelands. It should be noted that not every black farmer is a smallholder farmer and 

smallholder farmers are not a homogenous group (Machethe et al., 2004). Smallholder 

irrigators in South Africa have been categorised  into four groups as follows: farmers on 

irrigation schemes; independent irrigation farmers; community gardeners; and home 

gardeners (Crosby et al., 2000). South African SIS (smallholder irrigation schemes) could be 

defined as multi-farmer irrigation projects larger than 5 hectares in size, established in the 

former homelands or in resource poor areas by black people or agencies assisting in their 

development (Van Averbeke, 2008).  

These schemes are under restricted responsibility, controlled and operated by the local people 

in response to their felt needs, and using a level of technology which they can operate and 

maintain effectively (Underhill, 1984). They vary in size, both in terms of the number of 

farmers supported by a particular scheme and the size of the scheme. Most of the schemes 

have collapsed or are utilised well below their potential. About 79% of  SISs are located in 

the Eastern Cape, KwaZulu-Natal and Northern Provinces (Fanadzo, 2012). According to 

Fanadzo (2012), the inability of these schemes to bring about the expected social and 

economic development has raised doubts about irrigation being a suitable option for rural 

development in the former homelands. 

2.16 REVITALISATION OF IRRIGATION SCHEMES IN SOUTH AFRICA 

Fanadzo (2012) maintains that in South Africa, research seems to justify further investment in 

existing schemes rather than in the construction of new schemes. In 2004, the Revitalisation 

of Smallholder Irrigation Schemes programme (RESIS) was launched. The department of 

Agriculture in Limpopo province had already run a pilot in 2001. The crux of the matter 

behind the RESIS is to develop smallholder farmers, more especially since there are many 

poor rural black farmers in South Africa. Such programme could bring about development.  

Denison et al. (2007b) argue that for broad-based strategies, driven by market, land and 

management thinking, priority must be given to the improved utilisation of existing schemes. 

The distinction in the terms “rehabilitation” and “revitalisation” is directly linked to the 

investment into existing schemes. Smallholder irrigation schemes in South Africa are multi-

farmer irrigation projects larger than 5 hectares in size, either established in former 

homelands or in resource-poor areas by black people or agencies assisting in their 

development. Most smallholder irrigation schemes are found in former homelands of South 

Africa, where the incidence of poverty is at its peak (May, 2000; Aliber, 2003). In these 



xl 
 

particular socio-economic environments, smallholder irrigation schemes present an attractive 

opportunity for the development of local livelihoods. 

The revitalisation of irrigation schemes, on the other hand, is a global trend rooted in a 

holistic development philosophy that is argued to result in more successful outcomes than 

simply repairing infrastructure. The concept of revitalisation is broad in its development 

focus and carries with it, the expectation of re-building and socially uplifting profitable 

agribusinesses within existing schemes and in communities surrounding the schemes. Human 

capital development, both individually and organisationally, empowerment, access to 

information, marketing and business strategy development are emphasised alongside repair 

and redesign of existing infrastructure (Denison et al., 2007b). 

Experience has shown that infrastructure development alone as a dominant part of the 

intervention (revitalisation), is highly unlikely to succeed. Farmers in smallholder schemes 

need support that go far beyond just the irrigation system if they are to improve their 

livelihood significantly (Fanadzo, 2012). Abdullah (2006) argues that in terms of 

infrastructure and technical aspects, modernisation (or revitalisation) is relatively straight 

forward. 

2.17 IMPACT OF IRRIGATION SCHEMES ON SMALLHOLDER FARMERS 

The main focus of smallholder irrigation schemes is poverty alleviation. They are also 

designed to enhance food security, create employment, restraint rural urban drift and 

modernise peasant farming (Chancellor, 2004). According to Chibisa et al. (2008), forty-two 

per cent of  farmers sampled in his their study maintained that smallholder irrigation schemes 

could be effective in reducing poverty. However, they qualified their opinion by stressing the 

need for adequate input support schemes and viable markets. Of the remaining sampled plot 

holders, 22% maintained that such schemes could not reduce poverty. Their explanation was 

based on the fact that irrigation schemes were created to mitigate the negative impacts of 

drought and to achieve food security. Inadvertently, these farmers were referring to poverty 

reduction, since  the mitigation of drought would result in more reliable crop yields. In 

addition, ensuring food security is an important tool in tackling poverty. 

 Irrigation schemes have been used by governments as a vehicle to try and achieve food self-

sufficiency and as a source of foreign exchange earnings from export crops. Irrigation enables 

smallholders to adopt more diversified cropping patterns, and to switch from low value staple 
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production to high-value market-oriented production. Increased production makes food 

available and affordable for the poor. 

The importance of smallholder irrigation schemes in South Africa arises primarily from the 

number of participants involved (Bembridge, 2000). The variability of climate also advocates 

for irrigation schemes to be reticulated. Amount of rainfall  is decreasing from year to year. 

Due to seasonal variations and unreliable rainfall increasingly related to endemic drought, 

coupled with increasing demands for food to feed growing populations, irrigation farming is 

now a pressing necessity (Chibisa et al., 2008). Furthermore, Chibisa et al., (2008) maintain 

that small-scale irrigation schemes can be an effective vehicle for achieving sustainable rural 

livelihoods. 

Theories of poverty in the developing world now also include environmental dimensions. 

These incorporate command over resources, coupled with the capacity to withstand 

environmental stresses and shocks as well as the ability for  people to make effective and 

sustainable use of these entitlements. Smallholder irrigation schemes can therefore play a 

critical role in such environments (Chibisa etal., 2008). Irrigation water can be abstracted 

from the source and conveyed to the field by farmers individually or in a group as an 

irrigation scheme, since areas differ in water content. Thus, irrigation schemes are very 

important in enhancing Agricultural production. However, it is essential to highlight the fact 

that the success of smallholder irrigation schemes also depends on the level of investment, 

the extent to which they are able to draw on the resources of both government and aid 

agencies (Rowland, 1993). 

2.18 FACTORS HINDERING THE SUCCESS OF IRRIGATION SCHEMES 

MANAGED BY SMALLHOLDER FARMERS 

Studies on smallholder irrigation schemes in developing countries have detected that 

irrigation schemes are ineffective, partly due to scarce inputs and inaccessible markets (FAO, 

2000). Figure 2 shows that the marketing of produce is one of the problems affecting the 

success of smallholder irrigation schemes. Figure 2 further indicates that most  farmers (82%) 

sell their produce to urban-based middlemen, who in reality, are black market players who 

will resell the produce at higher prices in urban markets. Of the remaining farmers, 12% sell 

their agricultural produce to the Grain Marketing Board (GMB), a parastatal, and 6% to local 

business men and schools (Chibisa et Al., 2008).  The majority of e farmers on the irrigation 

schemes preferred to sell their produce to middlemen because they sold at higher prices than 
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those offered by  GMB. Chibisa et al. (2008) conclude that unfair pricing of produce is a 

problem that besets the schemes, among others. They also maintain that the marginalisation 

of women in decision-making is one of the problems experienced within the schemes. 

Inequitable water allocation is identified as a cause of poor performance by some farmers 

(Pazvakavambwa and Van der Zaag 2000). According to FAO (2000), the most important 

factor that stands out as affecting the viability of irrigation schemes is the mode of planning. 

Projects that are planned with full farmer participation appear to be more viable than those 

that are imposed on farmers. By involving farmers in the planning, they develop a sense of 

ownership, making them willing to participate in the operation and maintenance of the 

scheme. 

Rukuni (1994) argues that the failure of smallholder irrigation schemes is also partly due to 

environmental factors such as water scarcity, poor soil fertility, pests and diseases that 

adversely affect crop production. Poor water management by farmers can lead to problems of 

land degradation and soil salinisation in smallholder irrigation schemes. Government policies 

are also a detrimental factor on land tenure. The policies do not provide favourable and 

conducive environments for the successful operation of irrigation schemes (Tafesse, 2003). 

Motsi et al. (2001) maintain that the failure of smallholder schemes in Africa is due to 

deficient infrastructure, uncertain irrigation scheduling and inefficient water use. Excess 

water causes water logging hence depressed crop yields. Poor water management affects 

yields. Both beneficiaries and government-assigned extension officers lack the technical 

know-how and ability, absence of people involvement and participation, inadequate 

institutional structures, inappropriate land tenure arrangements, local political power games, a 

history of dependency and subsistence orientation, low land productivity and high cash costs. 

Following the dismantlement of apartheid, parastatals were liquidated and government 

gradually withdrew from its past functions in SIS (extension, marketing and financial 

support) (IWMI, 2001). Thus, it is of paramount importance for farmers to regulate their 

irrigation schemes accordingly. 

2.19 INSTITUTIONAL AND ORGANISATIONAL FACTORS  

The institutional framework affecting smallholder irrigation in South Africa changed 

drastically after the political changes in 1994. A number of Acts were promulgated with 

major implications for smallholder agriculture. These include the Marketing Act of 1996, the 
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National Water Act of 1998, the Land Bank Act of 2002 and the Communal Land Rights Act 

of 2004. These new institutional frameworks called for major transformations in 

organisations that provided services to smallholder farmers, especially  parastatals. For 

example, organisations such as the Land Bank and the Agricultural Research Council had to 

reorientate their activities in order to address the needs of smallholder farmers. Some of the 

organisations  established in former homelands (ARDC) and provincial Departments of 

Agriculture to provide services to smallholder farmers were restructured resulting in the 

withdrawal in the provision of some of the services that were available to these farmers at no 

cost. Smallholder irrigation farmers were probably the most affected by the promulgation of 

the Water Act of 1998. The Act makes provision for the establishment of catchment agencies 

and water user associations to manage water resources at river-basin level. In terms of the 

Act, water rights are granted in the form of user rights rather than based on the existence of 

land rights (van Koppen et al., 2002). 

2.20 PARTNERSHIP WITH AGRIBUSINESS 

Farm-agribusiness linkages in dairy, cereals, traditional cash crops and horticulture have in 

the past been influenced by government policies towards agriculture. These policies include 

the general as well as the more sub-sector specific policies that have in the past been targeted 

towards the development of sub-sectors of special interest to the government, often through 

commodity specific marketing agencies (FAO, 2001). 

The linkage between farmers and agribusinesses  plays an important role in both in the 

development of smallholder commercial agriculture and in the development of domestic 

capacity for increased value added for agricultural produce through processing. The linkage 

of production with processing helps stabilise commodity markets, by minimising risks 

associated with prices and market outlets, since farmers are able to have a priori, information 

about producer prices, while agribusiness firms are also able to determine their production 

schedules based on sure supplies at definite prices. This implies that they can be able to enter 

into forward delivery contracts with greater certainty. 

 

 

2.21 ECONOMIC SUSTAINABILITY 
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Over the years, the building of dams for irrigation and other purposes has taken up large 

amounts of government funds at the expense of other development projects (Viljoen, 1990). 

There is a need therefore,  to show not only the financial benefits that will increase from new 

development projects, but also to show the broader socio-economic benefits. Studies indicate 

that farm households are currently cultivating crops that were not previously grown in the 

areas. Farmers argue that this has a positive impact on their income as well as on the living 

standard of their families. Beneficiary farm households depended more on production from 

their irrigated fields, which enabled them to harvest more than once a year (Deribe, 2008). 

However, small-scale farmers in communal areas of South Africa have limited access to 

factors of production, including credit and information. Markets are often constrained by 

inadequate property rights and high transaction costs. Despite these problems, some small-

scale farmers have managed to produce food for own consumption and for the market 

(Ortmann and King, 2006). Spio (2002) points out that in South Africa, financial 

intermediaries have not been able to accommodate small-scale rural farmers because of the 

risks, costs and difficulties associated with such  transactions. 

2.22 THE NEED TO STRENGTHEN EXTENSION AND THE TRAINING OF 

FARMERS 

According to Machethe (2004), access to agricultural support services remains a major factor 

constraining the growth of smallholder agriculture in  former homelands. A study by Fanadzo 

et al. (2010a) revealed that a general lack of production skills among farmers and the training 

of farmers are expected to improve  productivity through capacity building. Van Aberbeke et 

al. (2011) concur  that in most SIS, farmers have not attained the necessary level of 

competency and confidence to optimally exploit their farms. The impact of farmer training 

has been demonstrated in many countries where productivity and income levels increased as 

a result of higher yields. 

2.23 MANAGEMENT AND POLICY OF IRRIGATION SCHEMES 

A major part of irrigation management is deciding when to irrigate and how much water to 

apply. Many irrigation projects throughout the world never fulfil the expectations envisioned 

at the planning and design stages. The land eventually irrigated is often less than planned, 

efficiencies are lower, and crop yields are not as high as expected. A major reason is the lack 

of incentives and working knowledge on proper water management, including scheduling at 

the farm level on the part of project planners, designers, system operators, agricultural 
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personnel as well as farmers (Shahriar et al., 2012). To maximise returns from irrigation 

development and from efficient on-farm water application in developing countries, there is a 

recognised need to understand how water deficits and surpluses influence crop production, 

how to determine water requirements, and the best methods and proper timing of irrigation 

applications. Irrigation management is one of the major challenges of irrigation professionals. 

It is important as it decides the benefits derived from the irrigation system.  

Irrigation efficiency is a key measure of the effectiveness of irrigation management. High 

levels of irrigation efficiency translate into lower operating costs, improved production per 

mega litre of water used and improved environmental management, all of which help to 

provide a competitive advantage (Shahriar et al., 2012). 

Over the past decades, the irrigation sector has been increasingly exposed to decentralisation 

and privatisation across the world. Several countries have entered into a process of 

transferring the management of smallholder irrigation systems from government agencies to 

local management entities (Vermillion, 1997). The process (Irrigation Management Transfer) 

(IMT) embraces state withdrawal, promotes the participation of water users, development of 

local management institutions, transfer of ownership and management. South Africa has 

started initiating IMT in government smallholder irrigation schemes located in former 

homelands and most transfer operators are still unsure about how to design and implement 

the process. The majority of smallholder irrigation schemes (SIS) were developed during the 

apartheid era. They occupy approximately 47000 hectares of land (Bembridge, 2000). It is 

envisaged that local institutions would take over most irrigation management functions, such 

as water allocation and distribution, maintenance, water charging system and financial 

management. Bembridge (2000) maintains that the situation is, however, a major concern as 

most SISs are currently dilapidated and have been inactive for several years now. However, 

there are tools that can assist in the management of irrigation schemes. Geographic 

Information System (GIS) is one of the most simple and straightforward ways of providing a 

management tool for planning of water allocation policy in an irrigation system (Shahriar et 

al., 2012). 

2.24 Summary  

This chapter has reviewed the literature in line with the topic under discussion. It has 

presented an overview of irrigation both in South Africa and elsewhere. The implications of 

South Africa’s Water Act on smallholder irrigation scheme were examined. The theoretical 
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foundation for the study was laid down and variables used in similar studies in different parts 

of the world isolated. The next chapter presents the methodology used in concluding the 

study. 
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 CHAPTER THREE 

3.0 METHODOLOGY 

 

3.1 INTRODUCTION 

This chapter describes the research plan, the structure and how the study was conducted. It 

presents the study area, the sample design and data collection method as well as the 

instruments used in the study. 

3.2 THE STUDY AREA 

The study was conducted in the North West province. The North West province has four 

district municipalities, namely; Bojanala, Ngaka Modiri Molema, Dr Kenneth Kaunda and Dr 

Ruth Mompati.  Figure 3 shows the location of the North West province. 
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Dr Kenneth Kaunda 
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Figure 3: Map of the North West Province 

 

3.3 DESCRIPTION OF THE STUDY AREA 

The North West Province is a predominantly rural province, with about 60% of the 

population living in rural areas. The more populous industrial centres are Rustenburg, Brits 

and Ga-Rankuwa in the eastern region of the province. Mafikeng is the provincial capital and 

the seat of provincial government. Mafikeng was also the previous governing centre of the 

Bechuanaland Protectorate (prior to Botswana's independence from Britain in 1966), and 

later the administrative centre of the Bophuthatswana homeland (from 1978 to 1994). Other 

major urban centres include Potchefstroom and Klerksdorp in the south-east and Vryburg 

(Huhudi) in the west. Agriculture is the most important sector of the economy, contributing 

13% of the GDP and 18% of employment respectively. Crops such as maize, sunflowers and 

peanuts are extensively grown on the fertile plains of the central region. Cattle and game 

farming are prevalent in the western region of the Province. 

 The climate of the Province is characterised by well-defined seasons with hot summers and 

cool sunny winters. The rainy season usually runs from October to March. The climate and 

rainfall varies significantly from the more mountainous and wetter eastern regions which 

receives between 600-700mm of rainfall per annum to the drier semi-desert plains of the 

Kalahari in the west with some areas receiving less than 300mm per annum. These figures are 

known to vary greatly from year to year.  

The Province has a total population of 3.4 million inhabitants (8, 3 % of the national total). 

Demographically, the North West Province is home to a number of different people, 

possessing a rich variety of cultures and languages. Africans make up an estimated 91, 2% of 

the population, with Batswana being the dominant people. The Batswana people comprise of 

a number of tribes, namely; the Barolong, Bakwena, Bahurutshe, Bafokeng and Bakgatla as 

well as a few other groups.  

3.4 RESEARCH DESIGN 

The research design used in this study was descriptive and quantitative. Bless and Higson-

Smith (2000) define this approach as a study concerned about the condition that exists, 

processes that are prevailing, developments that are ongoing and trends that are developing. 
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This study focuses on analyse factors associated with the revitalisation of smallholder 

irrigation schemes in the North West province. 

3.5 POPULATION OF THE STUDY 

The population of the study consisted of all farmers within Tsholofelo, Molatedi, Taung, 

Brits,  Mayayane, Dinokana and Disaneng irrigation schemes, North West province of South 

Africa. 

3.6 SAMPLING PROCEDURE AND SAMPLING SIZE 

A stratified sampling technique was used with each irrigation scheme as a stratum and 

irrigators randomly selected from each of the schemes. The total sample size was at 120.  

 

3.7 DATA COLLECTION 

Data was collected through a structured questionnaire developed based on the objectives and 

review of the relevant literature. The questionnaire was divided into five sections as follows: 

Section 1 analysed the characteristics and background of smallholder irrigation schemes and 

beneficiaries in the NW Province; Section 2 analysed the causes of the poor 

performance/collapse of SIS in the NWP; and Sections 3 to 5 assessed extension support and 

the training of farmers, identified and analysed institutional and organisational factors. These 

sections also identified and analysed economic sustainability of the schemes as well. 

3.8 VALIDITY AND RELIABILITY 

The questionnaire was face validated by a panel of experts on agricultural extension, 

collective action and research. The panel consisted of lecturers in Agricultural Extension, 

Community and Senior Management Officers in the Department of Agriculture and Rural 

Development as well as research dependents. To ensure the reliability of the questionnaire, a 

split half technique was used to determine the reliability coefficient with a reliability 

coefficient of 0.85. 

 

3.9 DATA ANALYSIS 
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Data was sorted and analysed through the Statistical Package for Social Sciences (SPSS) 

version 18.0. Descriptive statistics such as standard deviation, means and frequency 

distributions were used to describe the personal characteristics of respondents. Tables, graphs 

and percentages were used to summarise the data and enhance the readability of the results. 

Multiple regression analysis was used to determine the effect of predictors on the dependent 

variables of the study. The following multiple regression model was used: 

Y = a + b1X1 + b2X2 + b3X3+ b4X4 + b5X5 + b6X6 - - -- - - -- - --+ e    

Where Y is the revitalisation score, which is a composite score per respondent on a 3-point 

scale of High (3), moderate (2) and low (1) using reverse scoring on negatively stated factors 

on that could lead to the revitalisation of SIS. There are 88 factors clustered under 

production, financial, marketing, extension, institutional and skills sub-themes. The score 

ranged from a maximum of 264 and a minimum of 88. 

a is the intercept,  b1 represents the slope,   X1-22 = independent variables, and e is the error 

term. 

 

3.10 MEASUREMENT OF VARIABLES  

Table 3.1 shows the list of variables of study included in the inferential statistics (multiple 

regression), levels of measurements and method of analysis.  

Table 3.1 Descriptions of the levels of measurement of variables  

Variables  Levels of 

measurement 

Method of analysis 

Gender Nominal Frequency, percentages and dummy in regression  

Marital status Nominal Frequency, percentages and dummy in regression  

Age Interval  Frequency, percentages and standard deviation (σ), multiple regression  

Education Interval  Frequency, percentages and standard deviation (σ), multiple regression  

Religion Nominal Frequency, percentages and standard deviation (σ), multiple regression  

Household size Interval  Frequency, percentages and standard deviation (σ), multiple regression  

Number of males/ household Interval  Frequency, percentages and standard deviation (σ), multiple regression  

Number of adults/ household Interval  Frequency, percentages and standard deviation (σ), multiple regression  

Number of children/ household Interval  Frequency, percentages and standard deviation (σ), multiple regression  
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Number of dependents  Interval  Frequency, percentages and standard deviation (σ), multiple regression  

Farming experience Interval  Frequency, percentages and standard deviation (σ), multiple regression  

Land tenure Nominal Frequency, percentages and dummy in regression  

Crop insurance Nominal Frequency, percentages and dummy in regression  

Number of employees on farm Nominal Frequency, percentages and dummy in regression  

Functionality of scheme before IMT Nominal Frequency, percentages and dummy in regression  

Functionality of scheme after IMT Nominal Frequency, percentages and dummy in regression  

Training on water management Nominal Frequency, percentages and dummy in regression  

Quality of training on water management Nominal Frequency, percentages and dummy in regression  

Farm size Interval  Frequency, percentages and standard deviation (σ), multiple regression 

Distance to farm Interval  Frequency, percentages and standard deviation (σ), multiple regression  

Annual income Interval  Frequency, percentages and standard deviation (σ), multiple regression  

Tenure on scheme Nominal Frequency, percentages and dummy in regression 

 

 

3.11 ETHICAL CONSIDERATIONS 

Ethical considerations were addressed through voluntary participation. Respondents’ right to 

privacy was exercised by obtaining their informed consent. Respondents were made informed 

of the positive and negative aspects of their participation. Anonymity was also ensured to 

avoid biased responses from respondents.  

3.12 CONCLUSION    

This chapter has described all the procedures used in sampling, data collection and data 

analysis. The type of measurement the variables were subjected to and the analytical tools 

applied in the study were also discussed. The theoretical foundations for the study were laid 

down and variables used in similar studies in different parts of the world isolated. The next 

chapter presents the results and discussion. 
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                                                      CHAPTER FOUR 

4.0    RESULTS AND DISCUSSION 

4.1 INTRODUCTION 

This chapter presents the results and findings of the study.  It is organised based on the 

objectives of the study. The respective sections are based on the socio-economic profiles of 

farmers involved in the irrigation scheme, farm characteristics, factors associated with the 

revitalisation of irrigation schemes and determinants for the revitalisation schemes of 

irrigation schemes. 

4.2 SOCIO-ECONOMIC PROFILES OF FARMERS INVOLVED IN THE 

IRRIGATION SCHEMES 

Table 4.1 presents the results of the personal characteristics of farmers involved in the 

irrigation schemes. The majority of farmers were male (60%) , 70% of them were more than 

40 years  old with 56% having  between 1 to 10 years of farming experience.  This may be 

attributed to the fact that there is male dominance in agricultural practices in  irrigation 

schemes. The pattern of plot allocation and inheritance might have also influenced the 

proportion of males in relation to females involved in the schemes. The location of the 

irrigation schemes in core rural areas with  attendant push factors of migration might have 

influenced the age group of farmers in the irrigation schemes. Balarane and Oladele (2014) 

found that majority of farmers in irrigation schemes in the North West Province of South 

Africa were above 50 years. In a study conducted in Dzindi, Chigavazira(2012) found that 

more males are involved in subsistence agriculture than females and that the high number of 

women involved is as a result of the death of a spouse leading to widow-led families. About 

63% of the farmers are married with 62% having formal education. Balarane and Oladele 

(2014) found  that majority of farmers in irrigation schemes in the North West Province of 

South Africa were married. About 96% were practicing Christians and at least 70% had 

between 1 to 3 males and females per household. Similarly, about 98% and 96% had between 

1 to 3 adults and children per household respectively. About 74% of farmers had 1 to 5 

dependents.  This may be due to the need for family labour for farming operations on the 

irrigation scheme. The predominant type of land tenure among farmers was communal land 

ownership (51.6%) with 85% having no farm insurance. Only 59% of the farmers employed 
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other people to work on their plots. At least 50% of the farmers indicated that the 

functionality of irrigation schemes was nil before and after IMT. 

Table 4.1: Socio-economic characteristics of farmers involved in irrigation schemes 

Variables  Frequency  Percentages 

Gender 

  Male 72 60.0 

Female 48 40.0 

Marital status 

  Married 76 63.3 

Divorced 5 4.2 

Single 15 12.5 

Widow 24 20.0 

Age 

  Less than 40 years 36 30 

41 – 50 years 18 15 

51 – 60 years 25 20.9 

Above 60 years 41 34.1 

Educational level 

  None 46 38.3 

Primary level 45 37.5 

Secondary level 21 17.5 

Tertiary level 8 6.7 

Religion 

  Christianity 115 95.8 

Traditional 3 2.5 

 Islam 2 1.7 

Number of males 

  None 85 70.8 

1 - 3 30 25 

Above 3 5 4.2 
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Number of females 

  None  88 73.3 

1 - 3 23 19.1 

Above 3 8 7.5 

Number of adults 

  1 - 3 118 98.3 

Above 3 2 1.6 

Number of children 

  1 - 3 107 96.2 

Above 3 13 10.8 

Number of dependents  

  1-5 89 74.1 

6-10 27 22.5 

Above 10 4 3.4 

Farming experience 

  1-10 years 68 56.6 

11-20 years 27 22.5 

21-30 years 7 5.9 

Above 30 years 18 15.0 

Land tenure types 

  Rent  58 48.4 

Communal  62 51.6 

 Farm  insurance 

  No 103 85.8 

Yes 17 14.1 

Employ people 

  No 71 59.2 

Yes 49 40.8 

Functionality before IMT 

  None 63 52.5 

25 percent  17 14.2 
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50 percent 11 9.2 

75 percent 20 16.7 

100 percent 9 7.5 

Functionality after IMT  

  None 60 50.0 

25 percent 15 12.5 

50 percent 26 21.6 

75 percent 17 14.2 

100 percent 2 1.7 

 

Table 4.2a and 4.2b presents the distribution of farmers according to the features of 

production. About 78% of the farmers have never attended workshops on irrigation water 

management, while 80.8%, 40.8%, 65%, 65.8%, 5.8% and 40% indicated that they have 

received training on production skills, farm management, record keeping, irrigation 

management and marketing respectively. 

Seventy-eight percent of the farmers preferred self-management as opposed to government 

management of irrigation schemes. In terms of food security, 68.3% indicated that they are 

not food secure while 37.5% of the farmers indicated that the irrigation scheme contributes 

nothing to their food security. With regard to the level of commercialisation among farmers 

involved in irrigation schemes, 83.3% produced for home consumption only, 37.5 indicated 

that they produce for markets only while 89.2 percent indicated that they produce for both 

home consumption and the market. 

In terms of farmers’ contact with extension services, 59.2% had contact with extension 

officers and 58% had  regularly contacts with the prominent extension agency  

(government).This may be due to the fact that there are few  activities organised by non-

governmental organisations in terms of  the provision of extension services in the study area. 

About 60% of respondents maintained that government provides subsidy to irrigation 

schemes, while in terms of financial assistance, 39.2%, 41.7%, 7.5% and 1.7% indicated 

financial support from DARD, Land Reform and Rural Development, Agricultural Research 

Council and the Land Bank respectively. 

Table 4.2a: Distribution of farmers according irrigation capacity building  
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Variables Frequency Percentage 

Workshop on irrigation water management   

No 94 78.3 

Yes 26 21.7 

Production skills   

Yes 97 80.8 

No 23 2.5 

Farm management   

Yes 49 40.8 

No 71 59.2 

Financial management   

Yes 42 65.0 

No 78  

Record keeping   

Yes 41 65.8 

No 79  

Irrigation management   

Yes 7 5.8 

No 113 94.2 

Marketing   

Yes 48 40.0 

No 72 60.0 

 

 

 

 

 

 

 

Table 4.2b: Distribution of farmers according to the features of production  

Preferred scheme management Frequency  Percentages 

Personal management 94 78.3 

Government management 26 21.7 

Food security status   

Food secured 38 31.7 

Not food secured 82 68.3 

Scheme’s  contribution to household food security   

None  45 37.5 
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25 percent 10 8.3 

50 percent 34 28.3 

65 percent 1 .8 

75 percent 25 20.8 

100 percent 5 4.2 

Willingness to expand production area   

Yes 112 93.3 

No 8 6.7 

Production outcome- produce and market all produce   

Yes 45 37.5 

No 75 62.5 

Produce for home consumption only   

Yes 100 83.3 

No 20 16.7 

Produce for market and home consumption   

Yes 107 89.2 

No 13 10.8 

Contact with extension services   

Yes 71 59.2 

No 49 40.8 

Frequency of extension contacts   

Rarely 39 32.5 

Occasionally  11 9.2 

Regularly  70 58.3 

Total 120 100.0 

Extension agency   

Government  75 62.5 

Non-governmental organisation 35 29.2 

Parastatals 10 8.3 

Government  subsidy to SIS   

Yes 72 60.0 

No 47 39.5 

Institution providing  financial assistance - DARD   

Yes 87 72.50 

No 33 27.5 

Land reform and rural development   

Yes 118 98.3 

No 2 1.7 

Agricultural Research Council   

Yes 9 7.5 

No  111 92.5 

Land Bank   

Yes 2 1.7 

No 118 98.3 

 



lviii 
 

Table 4.3 presents the distribution of farmers based on their farm characteristics. The 

variables described are in terms of means and standard deviation scores due to the level of  

measurement (interval) at which the variables were measured. The results revealed that Farm 

size(  �̅� =  4.66, SD = 5.11); Distance to farm (�̅� =  12.75, SD = 4.7); Annual income(�̅� =

 13616.66, SD = 4847); Contract production period (  �̅� =  0.84, SD = 0.72); Farming period 

in irrigation scheme(  �̅� =  8.62, SD = 2.35); Farm income for 2012(  �̅� =  1136.86, SD = 

5640); Distance to market (�̅� =  8.8, SD = 19.4); and Amount paid for 

water 𝑝𝑒𝑟 𝑎𝑛𝑛𝑢𝑚 (�̅� =  5501.42, SD = 14950.19). The mean score for distance to market 

and farm remain very high. These may be responsible for the prevalence of the non-

participation of farmers in high value markets for the different produce from irrigation 

schemes. Makhura (2012) reported high transaction costs among farmers in the Limpopo area 

of South Africa. 

 

 

 

 

 

 

 

Table 4.3: Farm characteristics of respondents  

Variables Mean  SD 

Farm size (ha) 4.66 5.11 

Distance to farm (km) 12.75 4.7 

Annual income(R) 13616.66 4847 

Contract production period (Season) 0.84 0.72 

Farming period in irrigation scheme (years) 8.62 2.35 
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Farm income for 2012(R) 1136.86 5640 

Distance to market (km) 8.8 19.4 

Amount paid for water(R) 5501.42 14950.19 

 

Table 4.4a to 4.4c shows the distribution of farmers based on the factors related to 

constraints/low performance/collapse of SIS in the NWP. These factors were grouped into 

production, finance, marketing, extension, institutional, organisational and farmers’skills. 

Several indicators were developed based on the literature to determine the different 

dimensions of each of the group. These indicators were rated on 2 point scale of Yes =2 and 

No =1. The percentage distribution, mean and standard deviation are presented in Table 4.4.  

Production factors for performance/collapse of SIS in the NWP revealed that at least 90% of 

farmers are affected by the following factors: low level of technical knowledge (91.7%), 

impact of droughts (95%), pests and diseases (93.3%), lack of production capital (95.9%) and 

lack of mechanisation service (91.7%). Prominent factors among farmers in terms of the 

financial factors of SIS in the NWP are as follows: lack of access to credit (97.5%), high 

electricity costs (91.6%), high interest rates on production loan (91.6%) and lack of 

subsidised input supply (94.2%). The indicators with the highest proportion of farmers under 

the marketing factors are as follows: no access to markets (95%), lack of processing plants 

for  produce from the scheme (92.5%) and lack of linkages between  agribusinesses and the  

scheme (93.3%). 
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Table 4.4a: Production and financial factors related to performance of SIS in the NWP 

Production  Yes  No 

Lack of access to information  105 (87.5) 15(12.5) 

Low level of technical knowledge 110(91.7) 10(8.3) 

Inability of process agricultural products 100(83.4) 20(16.7) 

Lack of attention paid to environmental issues 101(84.2) 19(15.8) 

No attention paid to planning of the project before production 111(92.5) 9(7.5) 

Low quality of products 109(90.8) 11(9.2) 

Lack of attention paid to waste management from production 94(78.3) 26(21.7) 

Impact  of droughts 114(95) 6(5) 

High production costs 105(87.5) 15(12.5) 

Poor soil fertility 83(69.2) 37(30.8) 

Pests and diseases 112(93.3) 8(6.7) 

Lack of supply of production inputs  104(86.7) 16(13.3) 

Lack of production capital 115(95.9) 5(4.2) 

Lack of extra land available for the expansion of farms 83(69.2) 37(30.8) 

Lack of supply of farm machinery 104(86.7) 16(13.3) 

Small size of land 97(80.9) 23(19.2) 

Lack of mechanization service 110(91.7) 10(8.3) 

Poor crop selection 103(85.8) 17(14.2) 

Poor planning of planting time 97(80.8) 23(19.2) 

Poor infrastructure of irrigation system 105(87.5) 15(12.5) 

Financial   

Lack of access to credit 117(97.5) 3(2.5) 

No funding 106(88.4) 14(11.7) 

High transaction costs 108(90) 12(10) 

High electricity costs 110(91.6) 3(2.5) 

No grants 108(90) 12(10) 

Lack of production loans 107(89.1) 4(3.3) 

High interest rates on production loan 110(91.6) 5(4.2) 

 No supply of subsidised input  113(94.2) 7(5.8) 
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Lack of financial assistance 106(88.4) 14(11.7) 

 

The indicators with the highest distribution of farmers in terms of  extension factors are as 

follows: low access to information and modern technology (86.6%), inability to take 

advantage of modern technology (95%), poor extension service delivery (90.8%) and lack of 

technical know-how by extension workers (90.9%). Institutional/organisational factors for 

performance/collapse of the SIS in the NWP revealed that at least 90% of farmers  were 

affected by the following factors: impact of internal and external politics on participants 

(92.5%), poor operational environment (93.4%) and lack of farmers’ organisations (93.3%).  

Factors relating skills for the performance/collapse of  SIS in the province revealed that at 

least 80% of farmers were affected  by the following factors: lack of financial management 

skills (90%), lack of leadership skills (88.4%) and lack of farming entrepreneurial skills 

(89.1%). The implications of the findings are that the factors identified under each group 

should be addressed in order to revitalise  SIS in the NWP. 

 

 

Table 4.4b: Marketing and Extension factors related to performance of SIS in the NWP 

Marketing    

No access to markets  114(95) 2(1.7) 

Low price of produce at the market  95(79.2) 7(5.8) 

Lack of market centres for the scheme 82(68.4) 9(7.5) 

Lack of processing plants for produce from the scheme 111(92.5) 9(7.5) 

Lack of access to high value markets 103(85.9) 9(7.5) 

Lack of linkages between Agribusinesses and  scheme 112(93.3) 4(3.3) 

Lack of means of transport to the market  91(75.8) 16(13.3) 

Lack of storage facilities 101(84.1) 10(8.3) 

Lack of linkages with Government-financed institutions as source of market for the 

scheme 
101(84.2) 7(5.8) 

Poor product packaging 109(90.8) 11(9.2) 

No value adding to product 100(83.3) 9(7.5) 
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Cheating by agents /service providers 96(80) 12(10) 

Extension   

Low access to information and modern technology 104(86.6) 7(5.8) 

Inability to take advantage of modern technology 114(95) 6(5) 

Poor delivery of extension services    109(90.8) 3(2.5) 

Lack of technical knowhow by extension workers 109(90.9) 4(3.3) 

Lack of mentorship 98(81.7) 22(18.3) 

Lack of commitment by extension agents/Agric advisors 103(85.8) 17(14.2) 

 

 

 

DAFF (2012) reported that conflict resolution, training of farmers, greater farmer 

participation, improved training of extension workers, security of land tenure,  profitability, 

improved markets, comprehensive system approach, operational capital, incubation (using 

mentors),  increased/profitability assessment/ economic viability and  upgrading of 

infrastructure and equipment are needed for the successful revitalisation of small-farmer 

irrigation schemes in South Africa.  

 

 

Table 4.4b: Institutional and skills factors related to performance of SIS in the NWP 

Institutional/organisational   

Land litigations 100(83.3) 20(16.7) 

Poor supply of water 85(70.8) 35(29.2) 

Poor water management 106(88.3) 14(11.7) 

Poor government policies on irrigation/water use 101(84.1) 19(15.8) 

Impact of internal  and external politics on participants 111(92.5) 9(7.5) 

Poor support from government 95(79.2) 25(20.8) 

Lack of water engineers to attend to the scheme 97(80.8) 23(19.2) 

Lack of leadership skills 104(86.6) 16(13.3) 
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Water insufficiency  92(76.7) 28(23.3) 

Poor operational environment 112(93.4) 8 (6.7) 

Lack of support services 105(87.5) 15(12.5) 

Lack of farmers’ organisations  112(93.3) 8(6.7) 

Skills   

Lack of water management skills for scheduling  labour 101(84.1) 5(4.2) 

Lack of knowledge  on  water deficit and surplus influence on crop production 102(85) 18(15) 

Lack of skills  on  how to determine water requirements for crops 104(86.7) 16(13.3) 

Lack of skills  on  the proper timing of irrigation application 101(84.2) 19(15.8) 

Lack of production skills 105(87.5) 15(12.5) 

Lack of financial management skills 108(90) 12(10) 

Lack of record keeping skills  103(85.8) 17(14.2) 

Lack of skills in marketing training  102(85) 17(14.2) 

Lack of farm management skills 101(84.1) 19(15.8) 

Lack of leadership skills 106(88.4) 14(11.7) 

Lack of farming entrepreneurial skills 107(89.1) 13(10.8) 

 

 

4.3 FACTORS DETERMINING THE REVITALISATION OF IRRIGATION 

SCHEMES 

Table 4.5 presents the results of the factors associated with the revitalisation of smallholder 

irrigation schemes. Y is the revitalisation score, which is a composite score per respondent on 

a 3-point scale of High (3), moderate (2) and low (1) using reverse scoring on negatively 

stated factors on that could lead to the revitalisation of SIS. There are 88 factors clustered 

under production, financial, marketing, extension, institutional and skills sub-themes. The 

score ranged from a maximum of 264 and a minimum of 88. 

Factors associated with revitalisation were regressed against socio-economic characteristics, 

farm characteristics and production features. The model is well fit and significant at 1 %. The 

results revealed that there is a significant relationship between factors associated with 

revitalisation and the independent variables F = 9.77, p < 0.05. Also, the R value of   0.83 

shows a strong correlation between the dependent and independent variables. The 
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independent variables were able to explain 69 percent of the variation in factors associated 

with revitalisation.  From 22 independent variables regressed against factors associated with 

revitalisation, 9 independent variables were significant with four significant at 1%, two at 5% 

and 3 at 10%. Significant determinants of  factors associated with revitalisation were: Gender 

(t = 2.789, p  < 0.01), Education (t = 3.135, p  < 0.01), Number of males/ household (t = 

4.258, p  < 0.01), Number of dependents (t =-1.849 , p  < 0.10), Farming experience (t = 

1.850, p  < 0.10), Employees on farm (t = 2.401, p  < 0.05), Functionality of scheme before 

IMT (t = -2.060, p  < 0.05), Functionality of Scheme after IMT (t =1.664 , p  < 0.10) and 

Distance to farm (t = 4.345, p  < 0.01).  Maepa, Makombe and Kanjere (2014) maintain  that 

the Limpopo model of the Revitalisation of Smallholder Irrigation Schemes (RESIS) is an 

option where specific conditions such as large land size, irrigation equipment, capital for 

development, reinvestment strategy, and support by credit scheme are met. Ayieko, Bett  and 

Kabuage (2013) found that group activity, age of group, access to market information, sex of 

household head, education of household head, land size, off-farm income and distance to the 

nearest market had a significant effect on joining groups.  

Table 4.4: Multiple regression analysis of factors associated with the revitalisation of 

smallholder irrigation schemes 

 

Unstandardised coefficients 

Standardis

ed 

coefficients 

t Sig. B Std. Error Beta 

(Constant) -20.603 9.552  -2.157 .0.001 

Gender 22.748 8.155 .256 2.789 .006 

Marital status -1.079 4.472 -.023 -.241 .810 

Age -.274 .350 -.094 -.782 .436 

Education 18.745 5.980 .319 3.135 .002 

Religion -14.784 10.612 -.129 -1.393 .167 

Household size 6.269 4.426 .119 1.416 .160 

Number of males/ household 11.381 2.673 .308 4.258 .000 

Number of adults/ household -5.934 5.746 -.073 -1.033 .304 

Number of children/ household -.341 2.558 -.011 -.133 .894 

Number of dependents  -3.987 2.156 -.171 -1.849 .068 
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Farming experience .904 .489 .180 1.850 .067 

Land tenure 2.865 3.052 .080 .939 .350 

Crop insurance -11.077 12.155 -.117 -.911 .364 

Employees on farm 20.475 8.527 .276 2.401 .018 

Functionality of scheme  before IMT -.404 .196 -.209 -2.060 .042 

Functionality of scheme after IMT .441 .265 .196 1.664 .099 

Training on water management 1.089 2.196 .035 .496 .621 

Quality of training on water management 2.207 10.468 .026 .211 .833 

Farm size -.023 .081 -.017 -.280 .780 

Distance to farm .931 .214 .341 4.345 .000 

Annual income .030 .037 .058 .809 .420 

Tenure on scheme -4.056 4.405 -.060 -.921 .360 

R 0.83     

R square 0.69     

F 9.77     

p 0.00     
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                                            CHAPTER FIVE 

5.0 SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.1 INTRODUCTION AND SUMMARY 

This chapter presents the findings of the study, the conclusion and recommendations based on 

the results. Chapter 4 presented the results obtained from the questionnaires in the form of 

tables. The study has analysed water use productivity among small holder homestead food 

gardening and irrigation crop farming in the North West province, South Africa. One hundred 

and sixty (160) home gardeners were selected as representatives of home gardeners involved 

in home gardening in five district municipalities in the North West province.  

Over the years, many SISs have been established in South Africa in order to gain access to 

productive land and increase production in the different regions of the country. There seems 

to be a general consensus that improving agriculture and enhancing agricultural productivity 

through irrigation will remain a key strategy for rural poverty alleviation in most  previously 

disadvantaged low income areas of South Africa, including the NWP, where the majority of  

rural poor people depend directly or indirectly on agriculture.  

The main research objective was to analyse  important factors associated with the 

revitalisation of smallholder irrigation schemes in the NWP. The specific objectives of the 

study were to: analyse the characteristics and background of smallholder irrigation schemes 

and beneficiaries in NW Province; analyse the causes of poor performance/collapse of SISs 

in the NWP; assess extension support and the training of farmers; identify and analyse 

institutional and organisational factors; analyse factors related to the sustainability of 

cropping systems; and identify and analyse economic sustainability factors. The study was 

conducted in the North West province. The North West province has four district 

municipalities, namely; Bojanala, Ngaka Modiri Molema, Dr Kenneth Kaunda and Dr Ruth 

Mompati.  The population of the study consisted of all farmers (past and present) of the 

Tsholofelo, Molatedi, Taung, Brits, Mayayane, Dinokana and Disaneng irrigation schemes, 

North West province of South Africa. A stratified sampling technique was used, with each 

irrigation scheme as a stratum and irrigators randomly selected from each of the scheme. The 

total sample size was 120. A structured questionnaire was designed and administered to 

collect data from farmers. Data was analysed using SPSS (Statistical Package for Social 
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Sciences) with frequency percentages, mean standard deviation and multiple regression 

analysis. 

 

5.2 CONCLUSION 

The majority of farmers were males (60%), 70% were more than 40 years old with 56% 

having between 1 to 10 years experience in farming and  62% having formal education. The 

predominant type of land tenure among farmers was communal land ownership (51.6%),85% 

had no farm insurance while only 59% of  farmers employed other people to work on their 

plots. At least 50% of farmers indicated that the functionality of the irrigation schemes was 

nil before and after IMT. 

About 78% of farmers had never attended workshops on irrigation water management, while 

80.8%, 40.8%, 65%, 65.8%, 5.8% and 40% indicated that they had received training on 

production skills, farm management, record keeping, irrigation management and marketing 

respectively. About 78.3% of farmers preferred personal management as opposed to 

government management of irrigation schemes. In terms of food security, 68.3% indicated 

that they were not food secure and 37.5% of indicated that the irrigation scheme contributed 

nothing to their food security. With regard to the level of commercialisation among farmers 

involved in the irrigation scheme, 83.3% produced for home consumption only,  37.5 

indicated that they produce for the market while 89.2 percent produced for both home 

consumption and the market. 

In terms of farmers contact with extension services, 59.2% of farmers had contact with 

extension officers and 58% had regular contact with the prominent extension agency 

(government). About 60% of respondents considered that government provides subsidy to 

irrigation schemes. The results revealed that Farm size(  �̅� =  4.66, SD = 

5.11); Distance to farm(�̅� =  12.75, SD = 4.7); Annual income(  �̅� =  13616.66, SD = 

4847); Contract production period (  �̅� =  0.84,SD = 0.72); Farming period on irrigation 

scheme(  �̅� =  8.62, SD = 2.35); Farm income for 2012(  �̅� =  1136.86, SD = 5640); 

Distance to market (  �̅� =  8.8, SD = 19.4) and Amount paid for water 𝑝𝑒𝑟 𝑎𝑛𝑛𝑢𝑚 (  �̅� =

 5501.42, SD = 14950.19).  
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Production factors for performance/collapse of  SIS in the NWP revealed that at least 90% of 

farmers were affected by the following factors: Low level of technical knowledge (91.7%), 

Impact of drought (95%), Pests and diseases (93.3%), Lack of production capital (95.9%) and 

Lack of mechanisation service (91.7%), and Financial factors for performance/collapse of 

SIS in NWP.  Prominent factors among farmers in terms of financial factors of SIS in the 

NWP were: Lack of access to credit (97.5%), High electricity costs (91.6%), High interest 

rates on production loan (91.6%) and Lack of supply of subsidised  input  (94.2%). The 

indicators with the highest proportion of farmers in terms of marketing factors were: No 

access to markets (95%), Lack of processing plants for products from the scheme (92.5%) 

and Lack of linkages between Agribusinesses and the scheme (93.3%). 

The indicators with the highest distribution of farmers in terms of extension factors were: 

Low access to information and modern technology (86.6%), Inability to take advantage of 

modern technology (95%), Poor delivery of extension services (90.8%) and Lack of technical 

know-how by extension workers (90.9%). Institutional/organisational factors for 

performance/collapse of SIS in NWP revealed that at least 90% of farmers were affected by 

the following factors: Impact of internal and external politics on participants (92.5%), Poor 

operational environment (93.4%) and Lack of farmers’ organisations (93.3%). Skills factor 

for performance/collapse of SIS in NWP revealed that at least 80% of farmers were affected 

by the following factors: Lack of financial management skills (90%), Lack of leadership 

skills (88.4%) and Lack of farming entrepreneurial skills (89.1%). The implications of the 

findings are that the factors identified under each group should be addressed in order to 

revitalise SIS in NWP. 

Significant determinants of  factors associated with revitalisation were: Gender (t = 2.789, p  

< 0.01), Education (t = 3.135, p  < 0.01), Number of males/ household (t = 4.258, p  < 0.01), 

Number of dependants (t =-1.849 , p  < 0.10), Farming experience (t = 1.850, p  < 0.10), 

Employee on farm (t = 2.401, p  < 0.05), Scheme Functionality before IMT (t = -2.060, p  < 

0.05), Scheme Functionality after IMT (t =1.664 , p  < 0.10) and Distance to farm (t = 4.345, 

p  < 0.01).  Maepa, Makombe and Kanjere (2014) maintain  that the Limpopo model of the 

Revitalisation of Smallholder Irrigation Schemes (RESIS)  is an option where specific 

conditions such as large land size, irrigation equipment, capital for development, 

reinvestment strategy and support by credit scheme are met. Ayieko, Bett  and Kabuage 

(2013) found that group activity, age of group, access to market information, sex of 
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household head, education of household head, land size, off-farm income and distance to the 

nearest market had a significant effect on joining groups.  

5.3 RECOMMENDATIONS 

Recommendations proposed in this research are informed by the findings from the study of 

the analysis of factors associated with the revitalisation of smallholder irrigation schemes 

among farmers in the North West Province, South Africa. Based on these findings, the 

following recommendations are advanced: 

 Irrigators should be trained in the use of a wide range of irrigation systems, water 

management, marketing, general management, operation and maintenance of their 

plots and irrigation schemes;  

 Institutional support through technical and extension services should be strengthened 

in order to support irrigators; 

 Continuous monitoring by departments such as the North West Department of 

Agriculture is very crucial as it provides feedback to farmers and assists them in 

improving their performance; and 

 Training should be conducted in business management, specifically with regard to the 

choice of alternative crops and inputs. 
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QUESTIONNAIRE ON ANALYSIS OF FACTORS TO BE CONSIDERED FOR 

REVITALISATION OF SMALL HOLDER IRRIGATION SCHEMES AMONG 

FARMERS IN THE NORTH WEST PROVINCE, SOUTH AFRICA 

 

SECTION A 

BACKGROUND OF THE IRRIGATION SCHEME, DEMOGRAPHY/SOCIO-

ECONOMIC AND FARM CHARACTERISTICS 

General information about the scheme 

Name of the scheme  

Date of interview  

Type of Irrigation scheme  

When was the scheme established?  

When the scheme collapse / low performance start?  

How many years have the scheme been operating?  

Source of land  

Number of the participants  now  

Number of the participants on the scheme at 

inception 

 

Previous production practices before IMT  

Current production practices after IMT  

What is the source of water for the scheme? Dam, river ,spring ,boreholes 

,tap water 

Do you have organisational structure? YES/NO 

Do the participants have constitution or rules YES/NO 
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governing their code of conduct or operation on the 

scheme? 

 

Fill in the SWOT analysis regarding the SIS 

Strength  

Weakness  

opportunity  

Threats   

 

Please mark with an “x” where appropriate 

1. Gender Male □ Female □ 

2. Marital status Married □ Divorced □ Single□ Widow □ 

3. Age …………………….. 

4. Highest level of education .None □ Primary □ Secondary □ Tertiary □ 

5. Your religion Christianity □ Traditional □Muslim□ Other 

(Specify)………………………..  

6. Size of your household Male □ Female □ Adults □ Children □ 

7. Number of dependents …………… 

8. Years of Farming experience ………… 

9. Type of tenure   Rental □ formal□ communal □ 

10. Do you have security (insurance) for your crops?  Yes □ No □ 

11. Do you employ people on your farm? Yes □ No □ 

12. Functionality of the scheme before IMT. 100 % 75 % 50% 25% 
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13. Functionality of the scheme after IMT 100 % 75 % 50% 25% 

14. Provide the production costs of each crop of each crop for the 2012 farming season 

No Crop Price /unit 

1 Beetroot  

2 Lucerne  

3 Beans  

4 Maize  

5 Sunflower  

6 Cabbage  

7 Carrot  

8 Tomato  

9 Pumpkin  

10 Other specify  

15. Have government provided with workshops on irrigation water management? Yes □ No□ 

16. Do you have contact with department of water affairs regarding water user’s association 

Yes □ No □ 

17.If yes what is the rating of the service ? 

A. Excellent 

B. Good 

C. Fair 

D. Poor 

18. What farming skills do you possess?  

A.production skills 
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B. Farm management 

C.Financial management 

D. Record keeping 

E.other specify 

19. What other skills do you need ? 

A .Irrigation management 

B. Marketing 

C.Record keeping 

D. Other specify 

20. The operation of the scheme under gov’t as compared to present (under you), which is 

better? 

21. Are you food secure? Yes □ No □ 

22. What is the proportion or contribution of the scheme to your food security? 25 % 50 % 75 

% 100 % 

23.What are your other sources of income? 

A.Other farm(s) 

B.Pension 

C.Investment 

D.Salary 

E.Remittances 

F.Donations 

G.Other specify………………… 

H.None 
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24. Are you willing or aspiring to increase your cultivated area of production…….... 

Which of the following is your goal regarding production and marketing of your produce 

A.Produce and market all the produce 

B.Produce for only home consumption 

C.Produce for both market and home consumption 

D.Other specify…………. 

25.Do you have contact with extension agent? 

26.if yes how often? Occassionally Regularly Rarely 

27.Where is the extension agent from? 

i.Government 

ii.Non-government 

iii.Parastatal i.e. ARC 

iv.Other specify….. 

28.Does government subsidize the SIS in NWP? Yes No 

29.which institutions have provide with financial assistance? 

A.DARD 

B.Land reform&rural development 

C.ARC 

D.Land Bank 

E.parastatal 

F.Other specify 

h.None 
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SECTION B 

QUESTIONS ON ANALYSIS OF FACTORS INFLUENCING THE INCOME OF 

THE PARTICIPANTSOF THE IRRIGATION SCHEME 

1.What is your farm size?..... 

2.What is the distance from your home to the (farm)irrigation scheme(Km)?..... 

3.What is your annual farm income from this scheme?.......... 

4.Do you keep operation records Yes No 

5.Do you production plan?Yes No 

6.Do you have contract production? Yes No 

7.If yes the contract if for how long………? 

8.Do you have access to loans at banks? Yes No 

9.Have you ever got a funding from the scheme? Yes No 

10.Do you have a marketing strategy for the produce?Yes No 

11.Do you belong to any farmers’association or cooperative?Yes No 

12. If yes,what benefits do you gain from the group membership? 

a.Access to labour 

b.Access to agro-inputs 

c.Collective marketing 

d.Access to farm information 

e.Access to credit 

f.Other specify 

13.How long have you been farming on this irrigation scheme?....... 

14.Do you engage in non-farming activities? Yes No 
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15.Is the type irrigation scheme suitable for the crops planted? Yes No 

16.Is the water flowing well?Yes No 

17.What proportion of your produce did you sell during 2012 season? 

18.What was the total farm income received for the 2012 farming season?.......... 

19.How many skills training have you attended since joiningthe scheme&list them?....... 

20.Are you able to pay for farm inputs by yourself? Yes No 

21.Do you have reliable market for the produce? Yes No 

22.Where do you sell your farm produce? 

A.Formal 

B.Informal 

C .Farm gate 

D.Agents  

E.Other specify 

23.Are your cultivars suitable for the soil and climatic conditions?Yes No 

24.Is your land scale enough for more produce?Yes No 

25.Are labourers able to work independently/without supervision(redundancy)? Yes No 

26.Type of Labour used 

A.Family 

B.Permanent employed 

C.Part time employed 

D.B&C 

D.Other specify 

27.What is the distance of your market from the farm?........ 
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28.Do you have access to reliable farm inputs supply ?Yes  No 

29.Have you experienced managerial challenges? Yes  No 

SECTION C 

QUESTIONS ON IDENTIFICATION AND ANALYSIS OF INSTITUTIONAL AND 

ORGANISATIONAL FACTORS NEEDED FOR REVITALISATION OF SIS 

1.What government rules/regulations affect the production? 

A.National marketing Act of !998 

B.Land bank Act of 2002 

C.Communal land right Act of 2004 

D.Other specify…………… 

2.Which orgsnization(s) have you establish link with? 

No Institution/Organization Type of support 

1 Land bank  

2 DARD  

3 ARC  

4 Rural development and land reform  

5 Cooperatives  

6 Other specify  

 

3.Do you have established market linkages with any business for selling of the produce? 

Yes No 

4.What are the requirements? 

A.Quality 
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B.Quantity 

C.Price 

D.Delivery on time 

E.Other specify 

5.Do you have a relationship with agri-business regarding inputs supply 

Yes No 

6.If yes list the institution(s)………………. 

7.Do you export your produce?Yes No 

8.Do you add value to your produce? Yes No 

9.Should this irrigation scheme be revitalized by government?Yes No 

10.In your opinion what impact will it have if revitalized? 

a.Improved yield 

b.Improved income 

c.Improved food security 

d.Improved standard of living 

e.More job creation 

f.Other 

specify…………………………………………………………………………………………

…………………………. 

11.Does the current SIS impact positively on your general livelihoods? Yes No 

12.Would you be able to farm large size of land if the scheme is revatilized/Yes No 

13.Do you pay for the use of water?Yes No 

14.If yes how much?.............................. 
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15.Have you gone for IMT(irrigation management transfer training)? Yes No 

16.Has the IMT assisted you?Yes No 

17.If yes list the type of assistance 

18.Will you like it if irrigation is privatized? Yes No 

19.If yes give 

reasons…………………………………………………………………………………………

…………………………………………………………………………………………………

……………………………………………………………………………….  

SECTION:D 

Questions on analysis of factors related to constraints/low performance/collapse, institutional 

organisational production ,finance, marketing ,extension needs, farmer skills training and 

group dynamics which have to be considered for revitalisation of the SIS in NWP. 

Factors Ye

s 

N

o 

Hig

h 

Modera

te 

Lo

w 

Nature/Descripti

on of constraint 

Suggeste

d 

solution 

Production        

Lack of information 

access 

       

Low level of technical 

knowledge 

       

Inability of process 

agricultural products 

       

Lack of attention paid to 

environmental issues 

       

No attention paid to 

environmental issues 
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Low quality of products        

Lack of attention paid to 

waste management in 

different phases of 

production 

       

Drought impact         

High production cost        

Poor soil fertility        

Pest and disease        

Lack of production inputs 

supply 

       

Lack of extra land 

available for expansion 

farm 

       

Lack of farm machinery  

supply 

       

Small size of land        

Lack of mechanization 

service 

       

Poor crop selection        

Poor planning of planting 

time 

       

Poor infrastructure of 

irrigation system 

       

other        
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Financial        

Lack of credit access        

No funding        

High transaction costs        

High electricity costs        

No grants        

Lack of production loans        

High interest rates on 

production loan 

       

Lack of subsidized input 

supply 

       

Lack of financial 

assistance 

       

Lack of credit access        

No funding        

High transaction costs        

High electricity costs        

No grants        

Lack of production loans        

High interest rates on 

production loan 

       

Lack of subsidized input 

supply 
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Lack of financial 

assistance 

       

No market access        

Low price of product at 

market 

       

Lack of market center for 

the scheme 

       

Lack of processing plants 

for the products from the 

scheme 

       

Lack of access to high 

value markets 

       

Lack of linkages with 

Agribusinesses with 

scheme 

       

Lack of means of 

transport for marketing 

       

Lack of storage facilities        

Lack of linkages with 

Government financed 

institutions as source of 

market for the scheme 

       

Poor product packaging        

No value adding to 

product 

       

Cheating by agents 

/service providers 

       



lxxxviii 
 

Marketing        

No market access        

Low price of product at 

market 

       

Lack of market center for 

the scheme 

       

Lack of processing plants 

for the products from the 

scheme 

       

Lack of access to high 

value markets 

       

Lack of linkages with 

Agribusinesses with 

scheme 

       

Lack of means of 

transport for marketing 

       

Lack of storage facilities        

Lack of linkages with 

Government financed 

institutions as source of 

market for the scheme 

       

Poor product packaging        

No value adding to 

product 

       

Cheating by agents 

/service providers 
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other        

        

        

Extension        

Low access to 

information and modern 

technology 

       

Inability to take 

advantage of modern 

technology 

       

Poor extension service 

delivery   

       

Lack of technical 

knowhow by extension 

workers 

       

Lack of mentorship        

Lack of commitment by 

extension agents/Agric 

advisor 

       

Other        

        

Institutional/organisatio

nal 

       

Land litigation        

Poor water supply        
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Poor water management        

Poor government policies 

on irrigation/water use 

       

Impact of internal  and 

external politics on 

participants 

       

Poor support from 

government 

       

Lack of water engineer to 

attend to the scheme 

       

Lack of leadership skills        

Factors        

Lack of sense of 

ownership 

       

Lack of knowledge on 

how to run the irrigation 

scheme 

       

Water insufficient        

Poor operational 

environment 

       

Lack support services        

Lack of farmer 

organization 

       

 

Skills 
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Lack of water 

management skills for 

scheduling for labour 

       

Lack of knowledge about 

water deficit and surplus 

influence on crop 

production 

       

Lack of skills about the 

proper timing of 

irrigation application 

       

lack of financial 

management skills 

       

Lack of marketing skills 

training for participants 

       

Lack of farm 

management skills 

       

Lack of leadership skills        

Lack of farming 

entrepreneurial skills 

       

 

16. Provide with cost of each crop  

No  Crop  Price/ unit  

1 Beetroot  

2 Lucern  

3 Beans  

4 Maize  
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5 Sunflower  

6 Cabbage  

7 Carrot  

8 Tomato  

9 Pumpkin  

10 Other specify   

 

17. Do you engage in non -farming activities? Yes □ No □ 

If yes name them………………………………………………… 

18. Do you have contact with extension agent? Yes □ No □ 

19. If yes how often?  

Occasionally □ Regularly□ Rarely □ 

20. Where is the extension agent from? 

i. Government □ 

ii. Non -government □ 

iii. Parastatal i.e. ARC □ 

iv. Other specify ……… 
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SECTION: B 

Questions on the cause of low performance/ collapse of SIS in NWP 

Did you have a mentor? 

 Yes  

 no  

What is the source of 

information? 

Marketing information  

 Radio  

 TV  

 News paper  

 leaflets  

Does technical know-how affected the success of the scheme? 

 Low level of technical 

knowledge 

 

 Low access to information 

and modern technology 

 

 Inability to take advantage of 

modern technology 

 

 Inability of process 

agricultural products 

 

Have you experienced managerial challenges? 

 Lack of attention paid to 

environmental issues 

 

 No attention paid to planning  
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of the project before planning 

 Low quality of products   

 Lack of attention paid to 

waste management in 

different phases of 

production 

 

 

Provide major cause of collapse /Low performance of the scheme? 

 market  

 credit access  

 funding  

 Drought   

 Technical skills  

 Farm inputs supply  

 Poor extension service   

 Land litigation  

 Poor water supply  

 Poor water management  

 Poor government policies  

 Lack of technical knowhow 

by extension worker 

 

 Political power  

 High production cost  



xcv 
 

 High transaction cost  

 Poor soil  

 Poor quality of the produce  

 Poor  fertility  

 Pest /diseases   

 Poor support from 

government 

 

 Low price of product at 

market 

 

 

SECTION C 

Questions on analysis of factors influencing the income of the SIS 

Is the type irrigation scheme suitable for the crops planted? 

 Yes  

 No  

Is the water flowing well? 

 Yes  

 No  

Have government provided with workshop on irrigation water management 

 Yes  

 No  

Have departmental government integrated (Agriculture and Water affair) 

 Yes  
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 No  

What is the rating of the service? 

 Excellent  

 Good   

 fair  

 poor  

What farming skills do you posses? 

What other skills do you need? 

How many skills training have you attended since joining the scheme & list them?  

Do farmers afford farm inputs? 

 Yes  

 No  

Do you have reliable market for the produce? 

 Yes  

 No  

Identify your type of market 

 formal  

 Informal   

Are your cultivars suitable for the soil and climatic conditions? 

 Yes  

 No  

Is your land scale enough for more produce? 
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 Yes  

 No  

Are labourous able to work independently /without supervision (redundancy)? 

 Yes  

 No  

Kind of Labour 

 Family  

 Permanent employed   

 Part time employed  

Is your market close to your farm? 

 Yes  

 No  

Do you have access to reliable farm inputs supply?  

 Yes   

 No   

Have you experienced managerial challenges 

 Lack of attention paid to 

environmental issues 

 

 No attention paid to planning 

of the project before planning 

 

 Low quality of products   

 

 

Lack of attention paid to 

waste management in 
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different phases of production 

 

SECTION D 

Questions on identification and analysis of institutional and organisational factors for 

revitalisation of SIS  

What government rules/regulations affects the production ?  

 National marketing  Act of 

1998  

 

 Land bank Act of 2002   

 Communal land right Act of  

2004 

 

Which government institution provide you with farm support and production 

technology 

 Institution  Support  

 Land bank   

 DARD  

 ARC  

 Rural development and land 

reform 

 

What institution do you know can provide you with assistance? 

How do you want to relate to government?  

What is the management structure of irrigation and skills required for leadership? 

What is your perception about leadership? 
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Do you have organization structure? 

Identify the beneficiary linkages established 

 DARD  

 Land reform & rural 

development 

 

 ARC  

 Land bank  

 cooperatives  

 parastatal  

Do you have established market linkages with any business for selling of the produce? 

 Yes   

 No  

If yes /no what are the requirements? 

 

Do you regard that market beneficial/profitable in terms of the following  

 Price   

 Transport   

 Time   

 Distance to market   

 Roads   

 Other  

   

Do you have a relationship with agri-business regarding inputs supply & list the 
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institution  

 Yes   

 No  

Mention it  

What are the standards if yes/no? 

Do you export the produce?  

 Yes   

 No  

Do you add value to the produce ?Provide reason to no 

 Yes   

 No  

Should SIS be revitalized? 

 Yes   

 No   

What impact will it have if revitalized according to you? 

 

SECTION E 

Questions on analysis of factors related to production, finance, marketing, extension 

needs, farmer skills training and group dynamics which have to be considered for the 

revitalisation of the SIS in NWP 

Do you have water management skills for scheduling for labor 

 Yes   

 No   
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Do you know how water deficit and surplus influence crop production? 

 Yes   

 No   

Do you know how to determine water requirement? 

 Yes   

 No   

Do you know the proper timing of irrigation application? 

 Yes   

 No   

Will you like it if irrigation is privatized?  

 Yes   

 No   

Do you pay for the use of water if yes how much, provide reasons for both options?  

 Yes   

 No   

If government revitalizes SIS what production needs do you what Government to 

consider? 

 Inputs  

 Capital   

 Extra land   

 Skill transfer   

 Machinery   
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 Effective extension delivery  

 Water engineer   

 others  

Have you gone for IMT (irrigation management transfer training)? 

 Yes   

 No   

Has the IMT assisted you and how?  

 Yes   

 No   

Do you belong to any corporative?  

 Yes   

 No   

What services do you get from the corporative?  

 Yes   

 No   

Do you keep operation records? 

Are your producer well trained? 

 Yes   

 No   

Do you get good price for the produce?  

 Yes   

 No   
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What causes bad prices at the market place? 

Do you have production plan? 

Do you have contract production? 

 Yes   

 No   

If yes the contract if for how long? 

Do you have access to loans at banks? 

 Yes   

 No   

Have you ever got a funding for the scheme? 

 Yes   

 No   

Does government subsidize the SIS in NWP? 

 Yes   

 No   

Which institutions have provided with financial assistance? 

 DARD   

 Land reform and rural 

development 

 

 ARC  

 parastatal  

 NWU  
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Do you regard that market beneficial/profitable in terms of the following  

 Price   

 Transport   

 Time   

 Distance to market   

 Roads   

Do you have a marketing strategy for the produce? 

 Yes   

 No   

How are the competitors? 

If government revitalize SIS, what marketing needs do you want government to 

consider? 

 Establishment of market 

centre 

 

 cooperatives  

 Processing plant   

 Asses to market  

 Linkages with Agribusiness  

 Other   

Do you know your target market needs? 

 Yes   

 No   

What strategies did you  use for marketing the produce 
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 Brochures  

 Adverts on TV  

 Adverts on Air  

 Sign posts   

 Other   

How much can you contribute for the enterprise? 

If government revitalize SIS, what financial needs do you want government to consider? 

 Grant   

 Loan   

 Record keeping  

 Other   

How many skills training have you attended since joining the scheme & list them?  

What training will you need if government revitalizes SIS? 

 Financial management  

 Management   

 Production   

 Conflict management   

 Record keeping   

Do you have the technical knowhow regarding the scheme? 

 Yes  

 No  

 Low level of technical  
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knowledge 

 Low access to information and 

modern technology 

 

 Inability to take advantage of 

modern technology 

 

 Inability of process 

agricultural products 

 

How do you manage the conflicts among workers? 

Do you need conflict management training? 

 Yes   

 No   

 

SECTION: F 

Questions on constraints faced by farmers on irrigation schemes ,From the list below, 

indicate the level of severity of constraints of SIS in NWP 

Constraints Highly/severity Moderate Low 

Small  of land    

Lack of funds    

Lack of resources     

Market    

Lack of technical knowledge    

High inputs costs    

Lack of commitment by 

extension agents/Agric Advisor  
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Lack of leadership skills    

Lack of sense of ownership    

Lack of knowledge on how to 

run the irrigation scheme 

   

Water insufficiency    

Operation environment    

Support services     

Farmer organization     

Infrastructure     

Political power     

Mechanization service    

Crop selection     

Theft     

Management     

Skills     

 

 

 

 

 


