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Abstract 

The Government of South Africa has been investing in the development of irrigation systems . 
serving small-scale farmers for a long time with the expectation that these would lead to • 
increased agricultural productivity that would translate to improved earnings for these farmers 
and lead to poverty reduction. Unfortunately, this does not seem to have happened and there are 
concerns about the current and prospective implications for the country meeting the Millennium 
Development Goals, particularly in respect to halving the number of people living in poverty. 
The main aim of this study was to assess the impact of the adoption of new technology on the 
socio-economic wellbeing of irrigating farmers of Maphophoma village in Nongoma Local 
Municipality of KwaZulu Natal (KZN) Province. The study employed a survey methodology to 
collect socio-economic data from farming households. 

This study was carried out in Kwa-Zulu Natal Province. The KZN study area has both irrigating 
and non-irrigating farmers. The study assessed the socio-economic impact of irrigation on the 
farmer's livelihood. Currently the farmers a ize and vegetables with the common 
agricultural commodities between these 
farmers are producing at low levels 
revitalization programme of the irrigation 
providing the starter packs ( seeds and fert ' 
were obtained from the 120 households; 
irrigation and the other 60 from non-

Il 

maize, cabbage and potatoes. The 
he government has engaged in a 
pgrading the infrastructures and also 

ng communities. The primary data 
1 selected from farmers using 

lds. re 
The key findings of the study sh 7Ml'!?~UetJL6tTIC~w technology has a positive 
relationship with the total yield of the farmers. Based on the findings of the study, an increase in 
the adoption of new technologies, by small-scale farmers , is recommended. If technology 
adoption is taken into consideration in small-scale farming it will reduce the extent of food 
insecurity, which results in poverty alleviation in rural areas. Relevant government structures 
need to work hand-in-hand with farmers in order to identify the real needs of these farmers. This 
will help to eliminate the promotion of unwanted technology or ideas by the farmers. 

Key words: Agricultural technology, adoption, food security, irrigation. 
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INTRODUCTION 

1.1.Background 

Using appropriate, research-based, agricultural technologies to promote food security is a major 

priority for many developing nations. Since farmers differ in their socioeconomic backgrounds, 

academic levels, learning needs and problems, these technologies must be communicated to them 

Agricultural technology is the application o o control the growth and harvesting of 

0 ). According to Kislev ( 1981) the 

l~ mt~ilmt~ ; technology) and the use of tractors, 

animal and vegetable products (Gopal 

intensification of fertiliser usage, (which 

(which is mechanical), are the two 

Agrochemicals or farm machin s il~r~m, ~ 11tlJ..ft<.;ffJJC0 

of agricultural technology. 

..,,. ............ ,-antly increase production. 

~~~~:Mf,'TffN~d in many fields ; as a result, The adoption of technology is obs r<v 
agriculture cannot neglect the adoption of new technologies. It increases agricultural productivity 

in developing areas of South Africa (McLachlan & Kuzwayo 1997) as anywhere else in the 

world. This embraces the adoption of genetically modified crops, pests and insect resistant crops 

as well as organic farming. The adoption and use of modern technology is generally a potential 

vehicle for development in smallholder farm but the adoption rates remain low (Spielman, 

Kristin, Martha & Gezahegn 2007). 

According to Barab & Duffy (2000) technology adoption plays a vital role determining the future 

of the agricultural industry. Agricultural technology enhances the development and determines 

the future of agriculture. Land that has been overused or· misused through agricultural practices 

can be remediated through the use of technology (McLachlan & Kuzwayo 1997). A significant 

shift in agricultural practices has occurred over the past century, in response to new technologies. 

In particular, the method for synthesizing ammonium nitrate made the traditional practice of 

recycling nutrients with crop rotation and animal manure less necessary (Kislevl 981). 

Household food security in rural areas can be ensured through subsistence farmers , who will be 



 

 

assisted with basic technology for water management, water harvesting and the traditional 

practice of recycling nutrients with crop rotation and animal manure less necessary (Joemat-

Pettersson, 2009). New technology can provide additional rural employment, but there are 

always countervailing pressures to reduce labour input and lower costs. Technology also 

contributes towards lowering food prices by providing new and easy measures of agricultural 

production (Maxwell 2001 ). 

New agricultural technologies and practices, which are accepted by smallholding farmers within 

their operational capacity and render positive incentives, can contribute considerably to the 

alleviation of poverty (Pinstrup-Andersen &Pandya-Lorch 1997). Where new technologies have 

been adopted, concerns are often raised h t 
well-being of men and women (Barab & 

food production and the preservation o 

farmers to improve their yields so that the 

o ogies have different impacts on the 

icultural technology has the goal of 

esources. It also helps smallholder 

~t=im'ffl§ll:~t¢ome and decrease poverty. There are 

. .-., ... ?- ",.._ , .... i..r.J,.1-.. ,,·':flg the new technologies, some of these 

factors are the level of educatio ,j 1!1'7;1 -mll ~...-ru1-ll'cq-lJlt 

Together in Excellence 

The occurrence · of erratic rainfall has created uncertainty for agricultural production and 

emphasized the need for irrigation in Africa. The traditional system of irrigation comprises of the 

use of either a rope or buckets to lift and distribute water from shallow open wells , or watering 

cans to lift water from streams. Although the low capital requirement of these traditional 

technologies makes them advantageous and affordable, their low delivery capacity and labor 

intensive nature make them highly unfavorable to African production conditions (Kamara, 

Dan so, Mahu, Catie & Drechsel 2004 ). 

Improved water lifting technologies, with relatively high efficiencies such as motorized pumps, 

have been tried but have been found to be favorable primarily to large-scale farmers. For small-

scale farmers, who usually irrigate relatively small plots of land and operate relatively small 

capital, such technologies are unaffordable (Hyman, Lawrence & Singh 1995; Brabben & Kay 

2000). 
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At present, South Africa has an estimated 1.3 million hectares of land under irrigation for both 

commercial and subsistence agriculture (Fanadzo, Chiduza & Mnkeni 2010). Irrigation was 

introduced to South Africa soon after the arrival of European settlers, although it only really 

started developing from 1912 onwards. According to Bruwer & Van Heerden ( 1995) and (Van 

Averbeke, M'Marete, Igodon & Belete 1998) describe this evolution thoroughly; moreover, they 

stress the early gap that existed between white and black irrigation. In the former Bantustans or 

Native Areas, minor irrigation developments occurred before 1950. Most irrigation schemes 

were started after the publication of the report from the so-called Tomlinson Commission on the 

socio-economic development of the Bantustans. This report and the implementation of some of 

its recommendations had a major effe.....-.....-H'--.......,,_-H......,, land use patterns and irrigation 

development in black rural areas. Its e ident today. Based on information 

collected at existing schemes, the Commi s at irrigated holdings of 1.3 to 1. 7 ha 

were adequate to provide a family with a • satisfy them, and whereby the whole 

family would work on the holding (Bruwer 

According Denison & Mano l9el 7 smallholder irrigation 

schemes covering some 50 000 ha amo1J1(Ji~'. ~~li11~liXaXe!.ttUilifl~~ located in former homelands. 

The schemes are estimated to support approximately 32 000 families across the country. In a 

database of smallholder irrigation schemes compiled by Denison & Manona (2007) it is shown 

that about 57% of the smallholder schemes are found in Limpopo province located in the 

northern part of the country, 23% in the Eastern Cape and 11 % in KwaZulu Natal. The 

remaining 9% is distributed across the other four provinces Mpumalanga, North West, Free State 

and Western Cape. Denison & Manona (2007) stated that the other two provinces, Gauteng and 

Northern Cape were excluded because it could not be established if there are any smallholder 

schemes. Denison & Manona (2007) noted that, in post-1994 South Africa, most of these 

schemes were supported financially by the government but there is a notion that these schemes 

have not performed to expectations. 

In South Africa, smallholder irrigation schemes are of secondary importance in terms of land 

area and farmer participation. In 2010, smallholder irrigation schemes covered 4 7 667 ha, 

compared to the 1 675 822 ha of registered irrigation land in 2008, of which 1 399 221 ha was 
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irrigated annually (Van der Stoep, 2011 ). The total population of 34 15 8 plot-holders on 

smallholder irrigation schemes in 2010 was also relatively small compared to the 1.3 million 

Black homesteads that had the other forms of irrigation practiced by Black people, was that these 

schemes represented a substantial public investment (Van der Stoep, 2011 ). 

According to Muzari , Gatsi & Muvhunzi (2012) there is a large gap between what the 

smallholder farmer gets and what is feasible with the available technology in sub-Saharan Africa 

(Muzari et al 2012). In looking at what has gone wrong, a fundamental issue of concern relates 

to the technologies and institutional arrangements that are being promoted by governments in the 

region to increase agricultural productivity (Mu~ari et al 201 2). The use of agricultural 

technologies affects the rate of increase in ~l-1-\,,-l~w-Q,!-V-u-1,J,~~t Increased agricultural productivity, 

technology adoption rates, and househol O«::>Se1~1t-V1 a d nutrition can be achieved through 

improved agricultural practices, expansi..,.~~----~ ~~··,cial markets, increased capital and 

equipment ownership by rural house ~~~!!=:(:!II pment of research and extension 

linkages(Muzari et al 201 2). Increase __ velopment and adoption can raise 

agricultural output, hence improve hqusehold.food mJake. 
Un1vers1ty ot Fort Hare 

Together in Excellence 
Based on the evidence presented by Muzari et al (2012) one of the strategies for poverty 

reduction through increased agricultural productivity is to promote the production of high 

yielding crop varieties. Significant increases in crop production in sub-Saharan Africa can be 

achieved from improved and open-pollinated varieties developed with a comprehensive breeding 

system (Muzari et al 2012). The breeding should incorporate multi-sage selection for important 

agronomic traits such as disease resistance, insect resistance, drought and stress tolerance, high 

yield, and high response to improved cultural practices (Muzari et al 2012). 

1.2. Problem statement 

South Africa has invested substantially in smallholder irrigation to benefit smallholder farmers in 

less developed areas. There are more than 200 small-scale irrigation schemes in South Africa 

irrigating approx imately 50 000 hectares and providing an income to over 3 7 000 farmers (Van 

A verbeke & Mohamed 2006). However, there are good reasons to believe that the production 
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performance at the smallholder level is sub-optimal with farmers probably more engaged in the 

production of low-valued food crops which do not even meet subsistence food requirements 

(Van A verbeke & Mohamed 2006). 

There are various constraints that delay the growth of smallholder farmers varying from systems. 

constraints, allocative constraints to environmental-demographic constraints (Kirsten, Perr~t /fl 

De Lange 2002). Some of the systems constraints are lack of access to land, poor physi.cal and 

institutional infrastructure (Kirsten et al 2002). 

The majority of smallholder farmers have limited access to land and capital and have received 

inadequate research and extension supp 

(NDA 2005). This is due to the unprod 

c nsiderably low standards of living 

ient use of land in the absence of 

appropriate research and extension servic s s largely carried out under increasing 

pressure of scarce land resources manag~!:€fiR;i~~~!¢ure customary land ownership and 

communal grazing. These insecure tenure as communal land tenure system 

constrain the farmers from prod i 
Together in Excellence 

High transaction costs are one of the major factors constraining growth of smallholder 

agriculture in African countries and this is largely attributed to poor infrastructure. Transaction 

costs start from different sources; they include costs of information, negotiation, monitoring and 

enforcement of contracts (Makhura 2001 ). Many farmers receive low prices for their cash crops 

by selling them at their farm gate or local market. However, these same farmers could receive 

much higher prices by selling their goods in urban centers (Ashraf, Gine & Karlan, 2005). 

According to Kirsten et al 2002 environmental-demographic constraints also form part of the 

main constraints of smallholder farmers. As the population continues to grow, increasing 

pressure on fragile lands and agricultural production, smallholder perform under limited 

demographic conditions would lead to falling agricultural productivity, major food crises and 

increased rural poverty. According to FAO (2008) the challenge in South Africa is 

predominantly around access to food and means to produce it. Most smallholder farmers are 

located in the rural areas, particularly in the former homelands where both physical and 
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institutional infrastructure limits their expansion (F AO 2008). Lack of access to proper 

infrastructure (roads) for example, limits the ability of farmers to transport inputs, produce and 

also access information. 

Statistics South Africa presented by GHS (2009) reported that an estimated 20% of So~th 

African households have inadequate or severely inadequate food access. The GHS (2009) report 

indicates further that during 2008 food access problems were mostly serious in Free State where 

33.5 % of the households have inadequate food access. They were followed by household in 

Kwazulu-Natal with 23%, Eastern Cape 21.~ % and Mpumalanga 21.5 %. Western Cape (14.5 

%) and Limpopo (11 , 9 %) had the least fo.oa...sec:ur.J.tv-1omruems in 2008. 

In terms of livelihood objectives, evidenc 

their children to become farmers (Van 

means to give their children a formal e 

ah.,il,'ttMl:!L'V:~1CeME:'t3.llW~•~med 2006). Instead, they try by all 

t they can enhance their chances of 

receiving formal wage employment. .Howevt;r, this ' ould by no means be taken as a sign that 
Up1 er 1 Fort u~re these smallholder farmers do no ue e1 p o As

1
;i matter of fact, Van Averbeke & 

1 oget er in xce Lenee 
Mohamed (2006) hold the view that, for most black irrigators, their plots present an important 

livelihood asset that could be put to productive use in times of need. 

The main problem of irrigation schemes is the low performance of smallholder irrigation 

schemes and the subsistence basis that prevents farmers from increasing their cash income, 

whereas cash costs are generally high, such as the costs of mechanization and farming inputs 

(Ntsonto 2005). The specific problems in this regard are the low productivity of land and water, 

and the low contribution of irrigated farming to people ' s livelihood. 

The production of smallholder irrigated farmers is not as intensive as needed and often involves 

the production of low value food crops which do not even meet subsistence food requirements. 

The evidence presented by Backeberg, Bembridge & Bennie (1996) makes it clear that South 

Africa has invested substantially in smallholder irrigation to support smallholder farmers in less 

developed areas. According to Joemat-Petterson (2009) the South African government sees 

smallholder irrigation as a tool for improving rural livelihoods, food security and empowering 

and mainstreaming the previously disadvantaged farmers in the local , national and international 
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economy. As such the government has invested significant financial resources into the 

rehabilitation of smallholder schemes across the country and mobilized strong technical support 

for these schemes through various partnerships between non-governmental organizations and 

local governments in the different provinces (Joemat-Pettersson, 2009). 

Although the government pumps a lot of money into capacity building and the empowerment of 

small-scale farmers, the results do not justify the investment due to the lack of skills and 

experience of small-scale farmers, particularly the black farmers. 

The problems faced by small-scale farmer~ are the lack of funds and information; these problems 

can be attached by the introduction of t .. µ,:...,.µ.LJL.U.Jo........,..U-u..J~ ...... farmers in terms of cooperation in 

matters such as irrigation schemes by wh·c n share the available resources and 

information. 

In general, most irrigation schemes in Ati • ed poorly. There is certainly a large 

gap between the actual performance and t _____ .-:J. formance of these schemes (Bembridge 

1986). University of Fort Hare 
Toaether in Excellence 

According to Bembridge (1 986) a numoer of the problems experienced in African irrigation 

schemes can also be attributed to the shortcomings of project planning. Political structures as 

well as the means of communication that would enable the needs and desires of local people to 

be met are usually expressed at national and project levels. Irrigation development projects are 

frequently imposed upon from above, resulting in often futile efforts to stampede traditional 

farmers and socio-economic patterns into a high technology farming system (Bembridge 1986). 

Smallholder irrigation schemes present special management problems, especially where water is 

scarce and supply is often less than the demand (Albinson & Perry 2002). Water distribution in 

smallholder irrigation schemes has proved to be a challenge at scheme management level. 

Scheme management failures have frequently resulted in chaos involving illegal tempering with 

water conveyance structures and water shortages at different locations within the scheme thus 

affecting the irrigation performance (Albinson & Perry 2002). 
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The emergence or increasing demand of non-agricultural users, especially mmes which put 

pressure on community users, and smallholder irrigation schemes in particular, has paved the 

way for water rights ' transfers from communities to other sectors (Bembridge, 2000). 

1.3. The Objectives of the Project 

The main objective 

The main objective of this study is to measure the aggregate impact of the adoption of new 

agricultural technology to the food security of rural households. 

Specific Objectives 

To identify the factors that influen i~-IDe'Y<l.~U31:~K>n of technology amongst small-scale 

farmers in rural areas. 

To assess the availability of resour implementation of food 

security programs. University of Fort Hare 
To identify the challenges encie'!Jtl't.eJ:et!rb • gefl c~rmers in the adoption of new 

agricultural technology for food security programs. 

1.4. Research questions 

The study had two main research questions, namely: 

What are the factors affecting the adoption of technology amongst the small-scale 

farmers in rural areas? 

What are the challenges that encountered by small scale farmers in the adoption of new 

agricultural technology? 

1.5. Hypothesis 
This study proposed the testing of the following hypothesis: 

There is no relationship between farmers" production levels and adoption of 

improved (irrigation) technology. 
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1.6. Justification 

By pointing out the factors that influence the adoption of technology, this study will provide 

guidance to the adoption of technology administrators and researchers for enhancing the 

program 's effectiveness. The added knowledge on which factors have the greatest influence on 

new technology adoption will help administrators make more informed decisions on how to 

promote technology adoption. 

Another benefit from the research will be provision of an explanation of the current state of 

technologies used by farmers. Furthermore, since technology adoption involves a variety of 

practices that are specific to individual rO;R!;)...UlteJa&rJ1nng its adoption on various crops may 

provide a strong case for increasing invest w technology adoption research. 

The study was also conducted to determin n of the adoption of new agricultural 

technology, which in this case is irrigation, to . . 
the community surrounding th 'A'r-4~>•H~,Jt_ out in the Maphophoma 

area because the area has smallhold gn al changes have been made in 

the past, in an effort to promote increased production amongst smallholder farmers. Changes 

such as land reform and improved access to credit have to be appreciated, as they have benefited 

some former disadvantaged black farmers. However, these reforms have not been sufficient in 

terms of the transition to commercial agriculture. 

1.7. Outline of the study 

This thesis consists of 5 chapters which are organized as follows: Chapter 1 covers the 

background of the study, problem statement, objectives, research questions, hypothesis and 

justification. Chapter 2 covers the literature review, which includes an introduction to the area of 

study, food security, history of small irrigation schemes in SA, socio-economic characteristics of 

irrigation schemes, the farming system and marketing in general, as well as irrigation 

management transfer and revitalization, constraints of smallhold~r farmers , role of land reform, 

dry land farming and the possible factors affecting agricultural production. Chapter 3 presents 

the selection of the study area and also, presents the research methodology used in the study. 
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Chapter 4 presents the presentation of research findings. Chapter 5 concludes the study and 

provides recommendations based on the findings of the study. 

University of Fort Hare 
Together in Excellence 
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CHAPTER2 

LITERATURE REVIEW 

2.1. Introduction 

The main aim of this chapter is to assess the main role played by adoption of new agricultural 

technology by small scale farmers to food security. The study reviewed literature on role of 

agriculture in food security and the factors that influence the adoption of new agricultural 

technology by small scale farmers. Furthe'r--'-'-~._._... .................... .....,....,....., looked on the impact of adapting to 

new technology to food security. Also re ie Ir igation in South Africa and also the 

small irrigation and its development in SA , renewal and rehabilitation of small 

irrigation schemes reviewed in this chapte reform in the developing small scale 

farmers and the role of agriculture in food s 

2.2 Technology Adoption University of Fort Hare 
Together in Excellence 

Different authors define the term tedinology in a variety of ways. Rogers (1995) defines 

technology as the design for instrumental action that reduces the uncertainty in the cause-effect 

relationship involved in achieving a desired outcome. A more meaningful definition may be that 

a technology is a set of new ideas. In this study, technology refers to modern irrigation. 

The diffusion model of Hayami & Ruttan (1985), argues that technology transfer is necessary for 

improving the agricultural production of developing farmers. According to the diffusion model, 

increasing the farmer ' s production can be achieved through technology transferring from the 

most advanced farmers to the most backward farmers. 

Irrigated agriculture, in South Africa, has a history that goes as far back as the 19th century 

(Bundy 1988). However, since its introduction in the country, so much has changed as the 

industry has developed in a number of ways, some of which are the result of various support 

systems from various sources, such as the government. 

All the available evidence indicates that irrigation was an innovation that was introduced after 

colonization. The first era of smallholder irrigation development occurred during the 19th century 
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and can be referred to as the peasant and mission diversion scheme era, because it was associated 

with mission activity and the emergence of African peasantry (Van A verbeke & Mohamed 

2006). Situated within the broad history of irrigation development in South Africa, the peasant 

and mission diversion scheme era coincided with the early part of the individual diversion 

scheme era identified by (Van A verbeke & Mohamed2006). Smallholder irrigation 

developments were also private and the technology used was similar (river water used). 

Irrigated agriculture can be defined as agriculture in which the supply of water is increased by 

artificial means, involving the use of water control technology, including drainage to dispose of 

excess water. The analysis of information from Asia reveals that the yields per area, for most 

crops, have increased as a result of irrigati 

2.2.1 Measuring Adoption 

The study by Mullen, Norton & Reaves ( 

degree; this is not to state that the measure 

usually measured by the length 

hat adoption is usually a matter of 

tion is simple. The rate of adoption is 

~rrollt.lJ-Pm:~r,age of members of a system 

be employed to measure adoption. Measurements also depend on whether they are qualitative or 

quantitative (Nkonya, Schroeder & Norman 1997). 

2.2.2. Determinants of Adoption 

According to McNamara, Wetzsteina & Douce (1991) different studies are aimed at establishing 
factors underlying adoption of various technologies. Study such as Bt Cotton Adoption: A 
Double-hurdle Approach for North Indian Farmers: www.agbioforum.org/v15 n3 a05-mal.htm 
and Factors that Affecting the Adoptionof Roundup Ready Soybeans Technology in the U.S. by 
Mensah,E.C. : www.jepson.gonzaga.edu/jeb hp/volumes/vi papers/mensah.pdf 

Several factors have been found to affect adoption. These include government policies, 

technological change, market forces, environmental concerns, demographic factors , institutional 

factors and delivery mechanism. They include Market forces: availability of labor, technology 

resource requirements, farm size, level of expected benefits, and level of effort required to 

implement the technology; Social factors: Age of potential adopter, social status of farmers, 
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education level and gender-related aspects, household size, and farming experience; 

Management factors: membership to organizations, the capacity to borrow, and concerns about 

environmental degradation and human health of farmers ; Institutional/technology delivery 

mechanisms: information access, extension services (McNamara et al 1991 ). 

2.2.2.1 Economic Factors 

The economic factor is the most important determinant of technology adoption. The farm size 

may determine the cost of adoption of new agricultural technology. The bigger the farm the more 

capital required to invest on a new technology adoption. The changes that that cost more are 

(i) Farm Size 

Much empirical adoption literature focu e e as the first and probably the most 
~L!=::::::!!~~ 

important determinant. According to Abar 93) the effect of farm size has been 

variously found to be positive. Farm :,ize aff~cts ado t.iqn cost~ isk perceptions, human capital, 

d. . 1 b . Un1vers1t o ~·ort are w· h 11 C'. • h ere 1t constraints, a or reqmrement tenu rang en an more. 1t sma 1arms, 1t as oge erzn xce ence 
been argued that large fixed costs become a constraint to technology adoption (Abara & Singh 

1993). 

(ii) Cost of Technology 

Caswell , Fuglie, Cingram, Jans & Kascak (2001) note that decision of adoption is often an 

investment presents a shift in farmers ' investment options. Therefore adoptions can be expected 

to be dependent on cost of a technology and on whether farmers possess the required resources. 

Technologies that are capital intensive are only affordable by richer farmers. 

Changes that cost little are adopted more quickly than those requiring large expenditures; hence 

both extent and rate of adoption may be dependent on the cost of a technology (Caswell et al. 

2001). 

(iii) Level of Expected benefits 

Programs that produce significant gains can motivate people to participate more fully in them. In 

fact, people do not participate unless they believe it is in their best interest to do so. Farmers 
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must see an advantage or expect to obtain greater utility in adopting of technology. In addition, 

farmers must perceive that there is a problem that warrants an alternative action to be taken. 

Without a significant difference in outcomes between two options, and in the returns from 

alternative and conventional practices, it is less likely that farmers, especially small-scale farmers 

will adopt the new practice (Abara &Singh 1993). 

A higher percentage of total household income coming from the farm through increased yield 

tends to correlate positively with adoption of new technologies (McNamara et al 1991 and 

Fernandez-Cornejo 1996). 

(iv) Off-farm hours 

The availability of time is an important __ .. "'jchnology adoption. It can influence 

adoption in either a negative or positive hat heavily draw on farmer ' s leisure 

time may inhibit adoption (Mugisa-Muteti , Tukamuhabwa, Kayiwa, Niringiye & 

Kikoba 2000). However, practices th<j.t leave time fofr other sources of income accumulation may 
. Univ. rs1t o Fort l-lare . promote adoption. In such cases, as ~l as eoeral, me e ... irom off-farm labor may provide 1oget e zn~xce ence 

financial resources required to adopt the new technology. 

2.2.2.2 Social Factors 

The level of education might play a vital role in adoption of new agricultural technology. The 

educated people stand a better chance to understand the changes in technology. Also the age 

night play a vital role to adoption of new agricultural technology. The younger the adopter the 

better chances to adapt to changes. Most of the old people strongly believe to indigenous 

knowledge and its takes them time to adapt to new changes. Gender also might play a vital role 

in accepting changes since most women ' s in rural areas depended to their husbands. 

(i) Age of Adopter 

Age is another factor thought to affect adoption. Age is said to _be a primary latent characteristic 

in adoption decisions. However there is contention on the direction of the effect of age on 

adoption (Adesiina & Baidu-Forson 1995). The effect is thought to stem from accumulated 
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knowledge and experience of farming systems obtained from years of observation and 

experimenting with various technologies. In addition, since adoption pay-offs occur over a long 

period of time, while costs occur in the earlier phases, age (time) of the farmer can have a 

profound effect on technology adoption. However age has also been found to be either 

negatively correlated with adoption or in farmers' adoption decisions (Baidu-Forso 1999). 

(ii) Education 

The effects of education on adoption in most cases relate it to years of formal schooling 

(Tjornhom, 1995 and Feder & Slade 1984). Generally education is thought to create a favorable 

mental attitude for the acceptance of n W._µ.LQ..'-'-U.\.,.l~~ .u.,cially of information-intensive and 

management-intensive practices (Waller., o , tinner & Welty 1998). 

(iii) Gender Concerns 

Gender issues in agricultural production an doption have been investigated for a 

long time. Most show mixed evideqce regarding tt different roles men and women play in 

technology adoption (Doss & :JJ°rr1i\J¾ )~ 1 ceq ftfJr tlalJ}-fcr.ce is guided by the utility Toget erzn xce ence 
expected from it, the effort put into adopting it is reflective of this anticipated utility. It might 

then be expected that the relative roles women and men play in both effort and adoption are 

similar, hence suggesting that males and females adopt practices equally. 

2.2.2.3 Institutional Factors 

Belonging to a rural social group enhance the social trust, allowing to ideas and information. 

Access to extension services is might increase the adoption after increasing awareness about the 

new technology (Caswell,Fuglie, Clngram,James & Kescak 2001). In rural communities the 

sense of belonging is vital and may gain participating in social community activities. The social 

groups might be good sources of lobbing and advocating for the changes (Caswell et al 2001). 
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(i) Information 

Gaining of information about a new technology demystifies it and makes it more available to 

farmers. Information reduces the uncertainty about a technology's performance hence may 

change individual's assessment from purely subjective to objective over time (Caswell et al. 

2001). Exposure to information about new technologies as such significantly affects farmers' 

choices about it. Feder & Slade (1984) indicate that provided a technology is profitable, 

increased information induces its adoption. 

(ii) Extension Contacts 

Good extension programs and contact are a key aspect in technology 

dissemination and adoption. IFPRI (1995 e technology is only as good as the 

mechanism of its dissemination to farmers . ~Hl1r,gtiln:14J~tm1FPm~ Voet ( 1992) states that the influence 

of extension can counter balance the nega • of years of formal education in the 

overall decision to adopt some technologies. 

Univ rsit of Fort Hare 
2.3. Factors affecting agricultural mo uc ·vi • E ll 

& 1 age e zn xce ence 
There are various factors that can affect agricultural productivity either directly or indirectly. 

Agricultural output and input affect the growth of the productivity directly. However factors such 

as decreasing number of farmers, land reform and others can affect growth of productivity of the 

sector indirectly (Kirsten & Vink 2003). 

2.3.1 Agricultural output 

According to Wiebe Soule & Schimmel pfennig (2001) agricultural output grew at an average of 

2.9% per year in South Africa in the 1980's whilst between 1960 and 1996 the growth slowed to 

1.4%. This was due to policy changes around the l 980's which led to the removal of existing 

controls over the movement of labour, microeconomic deregulation which led to a significant 

increase in various activities in informal economy, the decline in the state spending in agriculture 

and lack of support on producer price of maize ( Kirsten & Vink 2003). 
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In the twenty-first century the shift in the structure of the agricultural sector and agricultural 

production led to a further slowdown of agricultural production by 0.19% (Liebenberg et al, 

2010). The slowdown of overall agricultural output is due to a drag in the overall field crops 

output which is outpaced by the growth in the horticultural sector, which is as a result of 

composition of market share (Liebenberg & Pardey 2010). According to Wiebe et al. ( 1998) 

growth of horticultural output (fruits and vegetables) outpaced that of field crops and animal 

output by almost 0.5% since 1911. 

2.3.2. Agricultural input 

Agricultural inputs in general varied in terms of growth. There was a structural change in 

farmland use since 1910. Farmland grew 

82.2 million hectares and between 2000 a 

83.7 million hectares (Conradie Piesse & 

ctares in 1960, declining in 1996 to 

stantly remained within the range of 

I ck farmers ' share of area farmed in 

1918 and 1991 was 15% and in 2000 it do reason the share of black farmland 

area was small compared to th T,.,. ... .,.r,, as due to discriminatory policies in 

particular Land Act of 1913 w le'llL6<':1rtn:rre1::l'""t,t0'(1 b ~.P..R"-'farmers to native reserves 

comprising 15% of the total agricult ouiTifl The twenty-first century saw a 

declining number of farmers and a steady growth of average farm size. In 1910 farm numbers 

and average farm size were estimated at 76,622 and 1,006 hectares respectively whilst in 2007 

these were 44,575 and 1,400 respectively. 

On the other hand intermediate inputs have increased since 1947/48; there share of total costs in 

194 7 /48 was around 30% compared to 50% in 2006/2007. That being the case capital costs has 

increased within the same period whilst labour costs have reduced from 36% in 194 7 /48 to 

15.1 % in 2006/07. Land costs saw fluctuation over this period. In 1947 /48 these were 6.6% and 

it grew to 15.55% and later declined to 3.0% of the total costs. The reason for this change was 

the introduction of tractors in the mid 70's compared to the use of oxen in the 40's. In the 

twenty-first century the drastic decline in the area planted was due to increasing costs of 

operation which therefore led to a reduction in the number of farmers and then land planted 

(Liebenberg &' Pardey 2010). 
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2.4. Food security 

Food security refers to the availability of food and one's access to it. A household is considered 

food secure when its occupants do not live in hunger or fear of starvation. Approximately 852 

million people worldwide are chronically hungry due to extreme poverty, while up to 2 billion 

people lack food security intermittently due to varying degrees of poverty (F AO 2003). 

According to FAO (2003) food security exists when all people, at all times, have physical, social 

and economic access to sufficient, safe and nutritious food to meet their dietary needs and food 

prefe~ences for an active and healthy life. Food security for a household mean~ access by all 

members at all times to enough food for~1-a...-.v~-He1...a.i-l.ljy life. Food security includes, as a 

minimum, the ready availability of nutriti a d safe foods, and an assured ability 

to acquire acceptable foods in socially ace p 2003). 

The socio-economic setting plays an importa~&l~~~(J security or insecurity. National food 

self-sufficiency should not be used as an alter ousehold food security or as an index of 

national welfare. While South @ • • • in no way ensures food 

security at the individual household • is because ensuring access to 

food at the household level depends not only on secure food supplies, but also on stable demand 

or purchasing power. If families are unable to grow or purchase enough food, and social welfare 

nets are absent or ineffective, there may be hunger. This is the case in many South African 

societies; it is estimated that 39% of the South African population is vulnerable to food 

insecurity (Mgij ima 1999). 

2.4.1. Food security status in South Africa 

South Africa is largely deemed a food secure nation which produces enough staple foods or has 

the capacity to import food, if needed, in order to meet the basic nutritional requirements of its 

population (FAO 2008). DAFF (2011) supported the argument that South Africa seems to be 

food secure at the national level but the same cannot be said about households in rural areas. The 

national food self-sufficiency index (Figure2.1) clearly illustrates that South Africa is food self-

sufficient or nearly self-sufficient in almost all major food products, with the ability to import 

due to shortages when necessary. 
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Figure 2. 1: National food self-sufficiency index 

Source: Department of Agriculture, Forestry and Fisheries 

The G H S (2009) reported that an estimated 20% of South African households have inadequate 

food access. The GHS (2009) also states that, in 2008, food access problems reached a high of 

23% in KZN. According to FAO (2008) a high unemployment rate, inadequate social welfare 

systems and a high HIV/ AIDS infection rate have all contributed to food insecurity in the 

country. 

2.4.3. Household food security targets and measurement 

The South African government has committed itself to halving poverty between 2004 and 2014. 

One of the critical components in meeting this objective is household food security. The link 
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between poverty, income and household food security is, however, not clear. While some 

households are poor, they might experience food security by means of their own food 

production. 

DAFF (2011) indicate that food security 1s a broad concept and the meaning and the 

measurement thereof is not as obvious as it may seem. Food security is multidimensional in 

nature. Accurate measurement and policy targeting, therefore, remain a challenge due to the 

many dimensions involved. 

2.4.4. The role of agriculture in food sec 1 

According to F AO (2004) agriculture is a e 
L 

in many parts of the world. 

Furthermore, the FAO (2004) report indic re contributes to poverty alleviation 

by reducing food prices, creating employme ng farm income and increasing wages. 

Making agriculture work must aches to the reduction of 

food insecurity and increasing econ 

redress current inequalities. Empowering people to grow their own food for subsistence or 

income generation will provide nourishment and potential income to many people in the country. 

F AO (2008) stated that agriculture is considered as one of the sectors that can play a significant 

role towards food security in the country. According to Aliber &Hart (2009) the Strategic Plan 

for South African Agriculture 2007 reveals further that there were approximately 240 000 black 

farmers in South Africa who provided livelihoods for more than a million family members as 

well as temporary employment to 500 000 people. It further confirmed that approximately 3 

million small-scale farmers produce food primarily to meet their household consumption needs. 

2.5. What influences the adoption of new technology by farmers? 

A variety of factors appear to have been critical in determining the rate at which farmers have 

innovated new ideas and so been able to increase productivity for the benefit of growth and the 

pace of poverty reduction. Farmers will innovate to increase subsistence production, but as 
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innovation generally implies some type of investment in cash or labour the chances of farmers 

investing and innovating are greatly enhanced by the existence of secure markets. As the 

evidence shows, it is difficult to overestimate the importance of reliable output markets as an 

incentive to the adoption of new technology. Dorward , Kydd, Morrison & Urey (2004) argue 

that a key feature of many successful early Green Revolution environments was government' s 

role in stabilizing output prices, a function which has been progressively dismantled in Africa 

where innovation has been limited. 

2.5.1. Effective input supply systems, including credit 

While there is danger in relying too heavµ· ~.l..LL...ua.:.u.u.~!-&Ji on the shelf, effective input supply 

systems are essential, particularly when te H n e or advance depends on purchased 

inputs. Inadequate formal seed supply syst wn to dampen, or even preclude the 

diffusion of new crop varieties (Tripp 20 1 e ilizer use has long been plagued by 

difficulties in providing the right products i k sizes (Omamo & Mose 2001). 

Establishing the systems to pr 

many technologies, and not merel jtCMil~liiOOruil 

~1~nP l-4rtl<n"•n.rli the major challenges for 

tW6{aftld-chemical technologies. The 

delivery of tissue culture banana plantlets in Africa requires the development of a network of 

intermediary nurseries (Wambugu &Kiome 2001 ). Nurseries are also crucial for the spread of 

many agro forestry technologies, and efforts at encouraging farmer groups to take on this role 

have largely failed (Bohringer &Ayuk 2003). The delivery of veterinary technologies depends 

largely on the delivery role of the private sector (Leonard 1993). However, an operational system 

of input provision is often ineffective in the absence of effective credit systems. Previous 

experiences with state subsidies ' credit provision have received much justified criticism (Adams 

& Vogel 1990). The new approaches are being considered, including linking input supply and 

output procurement (Dorward et al. 1998). 

2.5.2. Supporting Infrastructure Particularly Irrigation 

The presence of supporting infrastructure is fundamental to effective innovation in terms of new 

technology and was a major factor in Asia' s successful Green Revolution. Roads are critical to 

supporting input and output marketing (Dorward et al. 2004 ), but the expansion of irrigation 

probably constituted the most important element of supportive investment. The expansion of 

21 



 

 

irrigation in developing countries has been greatest where increasing agricultural output through 

land expansion has been difficult; gains are therefore made by intensification. By 2030, it is 

projected that about 80% of future production gains will be made from growth which is, in part, 

dependent on irrigation with a much smaller proportion taking place through land expansion (De 

Haen,Stamoulis, Shetty & Pingali 2003). 

2.5.3. Institutions that Support Food Security 

Institutions that support household food security are sector-specific, such as agriculture, health or 

nutrition, and cross-sector institutions such as community development, women's affairs or 

economic development and planning mi .===a.=...-,.__,_;:::;.::..::..---=B=r:..;::;:;aun 1997). They may focus on the 

development of policies and regulations, se or research, and may present civil 

society, the public and private sectors, and t ommunity, including multi-laterals, 

foundations and other donors. Some insti sehold food security through factor 

markets and, through them, households (Vo . For instance, decisions made by the 

Planning Ministry will affect the pricing policies o factors of production and, through these; 

households will have variable YmYi ~ fJJ!rf 1tt t~ convert into agricultural 
Together in Excellence 

production, income or asset accumulation. Other institutions will affect household food security 

in a direct fashion , e.g. , NGOs provide direct health services as a means to improve individuals ' 

utilization of nutrients. Intra-household variables such as decision-making patterns and cultural 

beliefs and norms also influence the allocation of resources and individual food security (Collins 

& Roberts 1998). 

2.5.4. Impact of the Adoption of New Technology in Food Security 

The adoption of technology requires adequate incentives for producers. Investments in labour or 

cash will not be made unless adequate returns are guaranteed. One of the most important 

supporting factors in this regard is the adequacy of markets for outputs and inputs. 

The technological advances of the Green Revolution , complemented by a massive increase in 

irrigation, provided a route out of poverty through: directly increasing producer incomes and 

wages; lowering the price of food; and generating new livelihood opportunities as success in 

agriculture provided the basis for economic diversification. Asian industrialization was in 

essence agriculturally led (Timmer 1988). 
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Advances in crop management technology have also occurred but these are often less visible and 

tend to be under-reported in comparison to the spread of new varieties; these have also made 

significant contributions to increased agricultural productivity (Franzel, Phiri & K wesiga 2002). 

Agricultural technology has been a primary factor contributing to increases in farm productivity 

in developing countries over the past half-century. Although there is still widespread food 

insecurity, the current situation would have been unimaginable without technological 

development (Mgijima 1999). 

New technology can provide additional rural employment, but there are always countervailing 

pressures to reduce labour input and lo e jima 1999). According to Mgijima 

(1999) food prices are demonstrably lower logy, but the distribution of benefits 

between consumers and producers depe ur. of the local economy and trade 

patterns. The adoption of technology requi,~~ ~qm~ ~pntives for producers. Investments in 

labour or cash will not be made unless adequa 

• ti Fort Hare 
er in Excellence 

According to DAFF (2011) Agricultural extension officers are intermediaries between research 

and farmers. They operate as facilitators and communicators, helping farmers in their decision-

making and ensuring that appropriate knowledge is implemented to obtain the best results. 

Agricultural extension officers need to communicate to matters regarding agricultural 

information to farmers. The extends to communicating information relevant to natural resources, 

animals, crops, how best to utilize the farmland, how to construct proper irrigation schemes, 

economic use and storage of water, how to combat animal disease, and save on the cost of 

farming equipment and procedures (DAFF 2011 ). They need to ensure that farmers understand 

this information and use it on their farms in order to obtain the best production. 

Agricultural extension officers often propagate new farming methods. This always takes place in 

conjunction with the farmers, who make the final decision. According to DAFF (2011) they also 

research food, fibre and animal products in conjunction with agricultural scientists. They assist 

cattle farmers , and guide and assist veterinary surgeons in the treatment of different animal 

diseases. Each agricultural extension officer is linked to one of the agricultural development 
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centers throughout the country; these centers render agricultural services to farmers (DAFF 

2011 ). 

Agricultural extension officers encourage farmers to adopt new, improved methods of farming, 

using a variety of methods to reach farmers i.e. organizing study groups for farmers, farmer days, 

demonstrations, lectures and literature, as well as informing the media. The best method is 

through personal contact with farmers on their farms (DAFF 2011 ). 

It sometimes happens that an agricultural extension officer must re-plan a farm in conjunction 

with the farmer. All the resources on the farm are then thoro1:1ghly investigated. Sometimes it is 

necessary for agricultural extension offic ,-(J-,;r\f-Ei:-H:H-1-r--t;;<.;OVery programmes for eroded soil , 

protect cultivated land against erosion nrt"'-'i'!M1f$"trvi/ ew pasture system (DAFF 2011). 

They propagate farming and development 

or those who have little access to info 

rumB:r»Hili h aim to reach marginalized farmers 

xtension services. They do this in 

collaboration with farming co nities, thus helpi em toft lp themselves so as to become 

more self-reliant and independent FY. OE olrlt are 
age¥) zn xce ence 

2.5.4.2. Technology adoption lifecycle 

Technology adoption is the most common phenomenon driving the evolution of industries along 

the industry lifecycle. After expanding new uses of resources they end with exhausting the 

efficiency of those processes, producing gains that are first easier and larger over time then 

exhaustingly more difficult, as the technology matures (Bohlen, Beal, & George 1957). 
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Figure 2. 3: Summaries the individual stages of adopting the new technology changes. 

Figure 2.4 summaries the group new technology adoption stages influenced by problem solving 

groups. 

Figure 2. 4: Individual adoption stages (Source: Bohlen et al. 1957) 

2.6. Smallholder Irrigation in South Africa 

According to Van Averbeke & Mohamed (2006) the smallholder irrigation, can be defined as 

multi-farmer irrigation projects larger than 5ha, which were either established in the former 

homelands or in resource-poor areas of the black community. These smallholder irrigation 
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schemes consist of a number of smallholder irrigators who come together to form a multi-farmer 

project. De Lange (1994) categorized smallholder irrigators that make up the smallholder 

irrigation schemes in South Africa into four categories: (a) farmers on irrigation schemes; (b) 

independent irrigation farmers; ( c) community gardeners; and ( d) home gardeners. One of the 

common features of these smallholder irrigation schemes is that most of them are found in the 

deep rural areas where poverty levels are very high, with only a few located closer to towns. 

Van A verbeke & Mohamed (2006) classified these eras as the smallholder canal scheme era 

which ended around 1960, the independent homeland ·era which lasted from 1970 to 1990 and 

the IMT and revitalization era which is s i e most recent era in South African 

smallholder irrigation development can b irrigation management transfer and 

revitalization era. This era more or les 1990, when political change in the 

country became inevitable. Development ctv1bl~~~~ {jl' s guided by the ideals of democracy 

and a better life for all. Politically, eradicatin nd improving the quality of life of black 

people in rural areas and info ry aim. Initially, this aim 

was pursued through the RDP. early 1990s, focused primarily 

on food security at the community or group level, favouring the establishment of small schemes. 

The data provided by Gibb (2004) indicates that at least 62 new irrigation schemes were 

established during this era. 
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Figure 2.5: Irrigation scheme institutional structure 

2. 7. Smallholder Irrigation 

Smallholder irrigation involves the change of water from one area into a relatively small area for 

the purpose of supplementing available water for crops (F AO 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 systems, with the objective of 

increasing crop production (F AO 2001 ). The terms smallholder, small-scale, subsistence, 
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communal and emergent farmers have been freely used to mean the same thing although they 

have different meanings. According to Cornish ( 1998) farmers who practice both commercial 

and subsistence farming in order to derive a livelihood and the family is the principal source of 

labour. 

According to Cornish (1998) the smallholder farm may also involve a small section in which 

high value crops are grown for commercial purposes, and the smallholder farmer usually earns a 

living from an irrigated area usually less than 5 ha. However, this may vary from one country to 

another. Smallholder irrigation also includes s~all individual farms and groups in which the 

farmers have taken on the responsibility of ................... _....._ ..................... ·~tribution of water amongst members 

of their group (F AO 2001 ). According o anona (2007), in South Africa, the 

smallholder farm is located in former ho majority of the small farms being 

owned by historically disadvantaged races 

2.8. Smallholder Irrigation Derei11~enf"sity of Fort Hare 
To thPr in Excellen e . Over the past five decades, the trend m 1 1gafion across the wor .ct has been a shift from the large 

scale towards the smallholder. Bembridge (2000) stated that demographic shifts, scarcity of land 

and water resources for irrigation, the need for food security starting from the family level, 

technology as well as poorly maintained large scale infrastructure, which does not cater for 

individual farmers' needs, have favored the development of the smallholder irrigation subsector. 

Joemat-Pettersson (2009) states that smallholder irrigation has become the mam source of 

income for the most rural population and, therefore, there exists a need to improve resource use 

in this subsector. The optimal use of these critical resources in irrigation will not only help 

produce enough food for everyone, but will also ensure sustainability. 
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2.9. Management of Smallholder Irrigation Schemes 

SIS presents special management problems, especially where water is scarce (Albinson & Perry 

2002). Water distribution in smallholder irrigation schemes has proved to be a challenge at 

scheme management level. Scheme management failures have frequently resulted in chaos 

involving illegal tampering with water conveyance structures and water shortages at different 

locations within the scheme, as these affect irrigation performance (Albinson & Perry 2002). 

According to Albinson & Perry (2002) since the 1950s overnments across the globe managed 

smallholder irrigation schemes through p a~-'¼"~~~1..Pr•''1r agencies and farmers were usually 

relegated to simple farm workers despite t ~-..,,,-----...._ ere supposed to pay for the services 

rendered by the agencies. In South Afri tl~ "J.1~~==1 gencies such as the ARDC in the 
Northern Province managed smallholder sc 

University of Fort Hare 
2.10. Renewal and Rehabilitation o fft di tii~ fJ: hemes 

Irrigation renewal can be defined as a process of technical, managerial and institutional 

upgrading, including rehabilitation, of irrigation schemes with the aim of enhancing resource 

utilization and improving water delivery to the schemes (Bembridge 2000). The process is not 

limited to the upgrading of infrastructure, but it does include fundamental transformations to 

resource management techniques. In dealing with revitalization, an interrelated concept which is 

referred to as modernization is often encountered. 

Despite the effort to enhance resource utilization, several problems are reported to be affecting 

the general performance of smallholder schemes. Small & Svendsen ( 1992) state that 

dysfunctional infrastructure, the lack of input and technology, severe financial constraints and 

inadequate managerial skills amongst the farmers , as well as their socio-economic settings, are 

the major causes of poor performance in the smallholder irrigation subsector. Bembridge (2000) 
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added that inefficient water management strategies and the lack of farmer participation in 

scheme management, as well as the lack of markets are amongst the constraints of this approach. 

In South Africa, all these problems have been reported to compromise optimal scheme 

performance (Bembridge 2000). 

2.11. Socio-economic Characteristics of Irrigation Schemes 

The agricultural economics literature has made clear links between the socio-economic 

characteristics of farmers and their performance in the farming business. For this reason, the 

present review examines the relationships.......,.,14.k,_..u.>4.L""-~-"".t.4...>focumented on the basis of research 

conducted in similar environments. 

Small & Svendsen (1992) argue that sm 1 is important in many developing 

countries in terms of agricultural food \~M@J{(ffi~ l!lio' mes for rural people and public 

investment for rural development. The perfor uations have been carried out the world 

over, on individual smallholde s.'Cil"OOll~i1a~;: t~n~ TI'.tfl""''t1,~:P.;rt,t' .. r1 •
1-i;,,ctlh:> cific types such as those 

publicly-operated and transferred to M41l1n,~U'l~l<tJ~s~ystem comparison of schemes, 

all with the aim of enhancing the efficiency of resource utilization. 

2.11.1. Livelihoods 

Bembridge (2000) state that the proportion of plot holder homesteads living below the poverty 

line on smallholder irrigation schemes ranged between 50% and 75%; this statistic questions the 

impact of small-scale irrigation on livelihoods and poverty. The common trend of most 

agricultural economists regarding agriculture as a tool for alleviating poverty has led to the 

perception that most rural households should engage in farming to improve their livelihoods. 

Monde 2003) states that, in the South African context, agriculture in most rural households is the 

main rural livelihood activity to secure an income and household food security. 

Backeberg (1996) developed a comprehensive policy proposal which to assist the development 

of the smallholder irrigation sector. This proposal recognized that smallholder irrigation and 

associated livelihoods are directly affected by three policy domains, namely: irrigation policy, 

agricultural policy and rural development policy. 
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Rural development policy 

---------------Agricu ltu ra I policy 

Figure 2. 6: Policy domains that directly affect the smallholder irrigation sector and 
associated livelihoods. (Source: Mohamed, S.S. 2006) 

2.11.2. The Farming System and Marketing in General 

According to Makhura & Mokoena (2003), in the absence of an effective marketing system for 

their products and inputs, farmers have neither the opportunity nor the incentive to become 

productive. 

As most of the farmers do not have their own means of transport, they rely on contractors, taxis 

or neighbors and some expensive hired transport because of their relatively small quantities of 

produce. These means that they are sometimes inaccessible themselves because of the poor roads 

network in most rural areas (Makhura & Mokoena 2003). 
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There is a lack of market information and the dissemination of such information, both of which 

are critical for the survival of small farmers in the increasingly competitive marketing 

environment. 

Constraints related to market access are not unique to smallholder irrigation as market access is a 

challenge faced by all farming activities (Makhura & Mokoena 2003). There is general 

agreement that smallholders stand to benefit from cooperation in relation to markets, the creation 

of economies of scale being the primary reason. Generally, smallholders favour collaboration in 

relation to input markets, because they do not compete with each other in this market and 

because collaboration brings about ·more convenient or cheaper access to inputs. Collaboration 

amongst smallholders, in relation to pr 

smallholders produce for local markets. T 

markets (Makhura & Mokoena 2003). 

Makhura & Mokoena (2003) identify thre 

less favoured, particularly when 

y compete with each other on these 

ets which offer tangible benefits to 

smallholders. The first consists of markets for u commodities which offer comprehensive 

farmer support programmes, in • §hi Ritf nn 1t s type of bulk commodity 
Toget er zn Excellence 

market is sugar cane. The second type of market in which smallholder collaboration is 

advantageous is production contracts and the third type is the produce markets of distant urban 

centers. 

Farming systems in South Africa have been developed under primarily arid and semi-arid 

climatic conditions in which droughts are common. The adoption of agricultural practices by 

farmers maximizes precipitation utilization, ensures production as well as economic and social 

sustainability (Bennie & Hensley 2001 ). 

2.11.3. Schematic presentation of farming system in general 

On the basis of the linkages that have been established in the foregoing, it is possible to present a 

schematic that shows the flows and interactions within the farming systems similar to the one 

studied in this research. This information is presented in Figure 2.7. 
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Figure 2. 7: Schematic Presentation of Farming System 
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2.12. The irrigation management transfer (IMT) and revitalization era 
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The current era in South African smallholder irrigation development can be referred to as the 

irrigation management transfer and revitalization era. This era commenced in about 1990, when 

political change in the country became certain. Development during this era was guided by the 

ideals of democracy and the pursuit of a better life for all. Politically, eradicating poverty and 
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improving the quality of life of black people in rural areas and informal urban settlements 

became a primary aim. Initially, this aim was pursued through the RDP. Irrigation development 

during the early 1990s focused , primarily, on food security at the community level , favouring the 

establishment of small schemes. The data provided by Gibb (2004) indicates that at least 62 new 

irrigation schemes were established during this era, adding about 2400ha to the total smallholder 

irrigation scheme area. These projects typically used mechanical pumps and sprinkler technology 

to extract and apply irrigation water. During the period of political change, from 1990 to 1994, 

the Independent Development Trust played a vital role in funding these types of projects (Van 

Averbeke and Mohamed, 2oq6). 

2.13. Water as a Scarce Resource in Sou 

About two-thirds of South Africa is ari 

relatively small in comparison to major riv 

internationally; approximately er.cent n1ve 
shared river basins Hirji Johnson, ~ ,.,,... ,,.,_~ ..... 

ivers m the country are few and 

ican continent, and are largely shared 

h Africa falls in internationally are 
ual rainfall across the country 

averages around 450mm per annum, which is barely half of the global average (RSA 2002). The 

magnitude and distribution of rainfall subjects large parts of the country to extremes of periodic 

droughts and floods; this emphasizes the need for efficient management of water resources as a 

national priority. This is reflected in the comprehensive water policy the NW A. 

According to RSA ( 1998), the NW A pledges that the process of water management should create 

a fresh window of opportunity for previously disadvantaged individuals to improve their socio-

economic situations while contributing to national economic development. It sets out ways in 

which this could be achieved through a legally binding framework within which water resources 

in the country will be protected for the benefit of all. 

The Department of Water Affairs and Forestry is largely responsible for the implementation of 

strong vertical and horizontal cooperative governance between government departments, which 

is envisaged for crystallizing the process that will eventually be taken over by the CMAs. The 

realization of the challenge of ensuring equitable access to water by all stakeholders, particularly 

the poor, in a situation of growing water scarcity, will largely depend on the dedicated efforts to 
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increase the productivity of agricultural water use by smallholders, a move that 1s already 

recognized nationwide (RSA 2000). 

2.14. Constraints of Smallholder Farmers and how they have been addressed in South 
Africa. 

There are different constraints that restrain the growth of smallholder farmers ; these vary from 

systems constraints to locative constraints to environmental-demographic constraints. Some of 

the systems constraints are the lack of access to land as well as poor physical and institutional 

infrastructure. 

NDA (2005) stated that the land is debata 

societies, especially in the rural areas of S 

There are restrictive administrative and soc1 

o ant asset in primarily agrarian rural 

• lacking in both ownership and size. 

s, such as land tenure, that should be 

n:AJ2'61 t1tmMectn11e ~~~ 1i'A+1 --~ .~~·~capital and have received 

Ql8fn OOt1J11;Ilil~ Crut>13l'irtte resulting in chronically low 

improved. Most smallholder far 

inadequate or inappropriate resear 

standards of living (NDA 2005). 

Agriculture is carried out amidst the increasing pressure of scarce land resources managed under 

systems of insecure customary land ownership and communal grazing land. These insecure 

tenure systems such as the communal land tenure system constrain the farmers from producing to 

their highest potential (Kariuki 2003). In South Africa, tenure reform is a component of a 

national land reform programme which also embraces the restitution of land, to people 

dispossessed by racially discriminatory laws or practices, and land redistribution to the poor 

(Adams, Sibanda & Turner 1999). 

According to Machethe (2005) the South African government in partnership with NGOs has 

intervened with initiatives to improve the quality and quantity of infrastructure in the rural areas 

through programmes such as the Community Based Public Works Programme, Consolidated 

Municipal Infrastructure Programme, Poverty Relief and Infrastructure Investment Programme. 
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Ashraf, Gine & Karlan (2005) state that many farmers receive low prices for their cash crops by 

selling them at their farm gate or local market. However, these same farmers could receive much 

higher prices by selling their goods in urban centres. The difficulties which smallholder irrigation 

scheme farmers face in finding reliable markets for perishables is one source of transaction costs, 

due to the low bargaining power of a farmer whose product is spoiling. Smallholder farmers have 

little marketing knowledge and selling skills as well as little recognition of opportunities for 

product diversification or the links between market research and product development. 

Environmental demographic constraints also form part of the main constraints of smallholder 

irrigation scheme farmers. As the population continues to grow, increasing pressure is placed on 

fragile lands and agricultural productio ; s 

conditions, would lead to a decline in agr c 

rural poverty. Resource-constrained far 

ecological damage. 

havior under limited demographic 

ity, major food crises and increased 

to adopt practices that amount to 

University of Fort Hare 
2.15. Role of Land Reform in Deve • 8 I • • n Schemes 

One of the broad paths of agricultural development is the land reform process. The primary aim 

of land reform is to address inequality in the allocation of land between race groups. The poverty 

component prioritises those who lost their land as a result of racially discriminatory legislation. 

In South Africa this refers to those who lost land after the Native Land Act in 1913 and the 

Group Areas Act were issued (Gwanya 2003). Restitution , therefore, ensures that where feasible, 

the original inhabitants get their land back and where not feasible, the State provides 

compensation. 

In South Africa, land is held under a number of tenure dispensations and , in most cases, they 

have insecure tenure. The South African government has, since 1995, when the Settlement/Land 

Acquisition Grant programme was launched, made efforts to improve access to land for 

productive purposes. The rationale of the programme was that if black people were provided 

with financial assistance, they would be able to purchase land on a willing-buyer willing-seller 

basis, thus allowing market forces to play their role and minimize the role of the government. 

The role of the government is to make land acquisition grants available and encourage people to 
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club together and form associations with a number of households in order to buy land together. It 

is also important that the role of the government fulfilled is in conjunction with that of other 

stakeholders, like some NGOs who take a lobbying role in the land reform process (Camac & 

Gordon 2005). 

The redistribution · component therefore rectifies the skewed distribution of land ownership 

between large farmers and smallholder farmers (Sibanda 2001). This ensures that smallholder 

farmers have acc~ss to land for residential and productive purposes so as to improve th~ir 

livelihoods. Machethe (2005) suggests th ',il-!~~~~dil!,Land Acquisition Grant programme 

did not live up to expectations and a new p o o Land Redistribution for Agricultural 

Development was introduced. However, th of the land reform programme is that 

little attention has been given to the p o r support services to land reform 

beneficiaries. It is therefore fruitless to em ar o reform programme without ensuring 

access to farmer support services. 
University of Fort Hare 

Together in Excellence 

Most smallholder farmers are located in the rural areas, particularly in the former homelands, 

where both physical and institutional infrastructure limits their expansion. The lack of access to 

proper roads, for example, limits the ability of a farmer to transport inputs, produce and to access 

information. Delgado (1999) suggests that infrastructure is normally poor, markets for 

agricultural inputs and outputs are often missing and unreliable for smallholder farmers. This 

means that the acquisition of agricultural resources becomes difficult and the supply of market 

services also becomes limited. The lack of assets, information and access to services hinders 

smallholder participation in potentially profitable markets. 
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2.15.1. Land reform strategy used in South Africa 

South Africa adopted the land reform in the form of LRAD. In South Africa, land reform is 

divided into three pillars, which are: (i) land redistribution. (ii) land restitution and (iii) land 

tenure reform. 

LAND ~ 
LAND RESTITUTION 

.,..;.,i~ ,..,;_~.;'.M - e, 

Figure 2. 8 : Land reform strategy Source: Ministry of Rural Development and Land 
Reform 2009 
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2.15.2. Land redistribution programme 
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Figure 2. 9: Land redistribution progress for 2006/7 

Source: DLA 2006/2007 

24 663 

2008 2009 

The White Paper on South African Land Policy by DLA (1997) states that the purpose of this 

programme is to provide the poor with land for residential and productive purposes in order to 
improve their livelihoods. It also states that the programme is designed to assist other groups, 

such as the urban and rural poor, labour tenants, farm workers, the landless poor, and would-be 

farmers. While land transactions are voluntary, and are based upon a 'willing seller' and a 

'willing buyer'. According to the DLA (1997) the White Paper states that expropriation will be 

used as an instrument of last resort where urgent land needs cannot be met through voluntary 

market transactions. 

In 200 I, a new sub-programme called the LRAD was introduced. The government envisaged 

that LRAD would help to achieve a number of key objectives of the land reform programme, for 
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example, contributing to the redistribution of 30 percent of the country's agricultural land by 

2015; decongesting over-crowded former homeland areas; expanding opportunities for women 

and young people who stay in rural areas; and improving the nutrition and incomes of the rural 

poor who want to farm on any scale (DLA 1997). 

2.15.3. The land restitution programme 

90 000 Target 
-+- Settled 79 696 
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Figure 2. 10: Land restitution progress for 2006/2007 (Source: DLA 2006/2007) 

This programme aims to restore land to those people who were displaced as a consequence of the 

Natives Land Act of 1913, the Native Trust and Land Act of 1936 and others. Those black 

households who owned land outside of the reserves were initially exempted from the provisions 

under the 1913 Act, however, from the 1950s until the 1980s these households or 'black spots' 

were subjected to forced removals (DLA 1997). The programme only considers those people that 

can prove that they were forcibly removed after 19th June 1913. According to the DLA (1997) 

and Adams (2000) the Land Claims Court and Commission that was established under the 

Restitution of Land Rights Act 22 of 1994 is the body responsible for adjudicating these claims. 
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In the mid-l 990s the government restructured the programme following criticisms about the pace 

of progress (DLA 1997 and Adams 2000). This led to a dramatic increase in the programme's 

speed of delivery. 

2.15.4. The Land Tenure Reform Programme 

The government's White Paper on Land Policy (1997) explains that until the early 1990s it was 

government policy that black people should not own land. The form that land rights took in the 

home,ands and townships was permit based or held in trust. In most cases,_ the land was 

registered as the property either of the go'l.el:ntrllillLo.r...11uti.e South African Development Trust. 

According to the DLA (1997) in many ar a~ :.".f:.~..)' 't.~~-e'-.n.N••'h'f"r , the administration of the land was 

confused and chaotic and, while household ==~·~~-....::'...=-=:.ttied land for many years, they had no 

legal right to that land. 

2.16. Dry Land Farming University of Fort Hare 
Together in Excellence 

According to Bennie & Hensley (200 I) the efficiency of precipitation use proved to be a 

valuable parameter for comparing the level of precipitation utilization of different production or 

management practices for dry land crop production. Increasing the length of the fallow period 

before planting increased the amount of pre-plant stored water in the soil , thereby reducing the 

risk of drought damage to crops; this also resulted in better yields (Bennie & Hensley 200 I). 

Dry land agriculture has its distinct importance in the sphere of agricultural production. About 

70% of the total cultivated area in the country is dry land or rain-fed contributing about 42% of 

the total production of food grains. Dry land areas suffer due to frequent weather aberration 

resulting in crop failure and widespread unemployment. Since the cultivation in dry land areas 

involved high risks of crop failure, the farmers in such a situation, were unable to make high 

investments in their land for improvement. 
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2.16.1. The problems of dry farming 

According to FA O ( 1996) the dry-farmer should, at the outset, know with comparative accuracy 

the annual rainfall over the area in which he intends to cultivate. He must also have a good 

acquaintance with the nature of the soil , not only as regards its plant-food content, but as to its 

power to receive and retain water from rain and snow. In fact, knowledge of the soil is 

indispensable in successful dry-farming. Only through such knowledge of the rainfall and the 

soil is the farmer able to adapt the principles outlined in this volume to his special needs. 

Since, under dry-farm conditions, water is the limiting factor of production, the primary problem 

of dry-farming is the effective storage in ral precipitation (F AO 1996). Only 

the water, safely stored in the soil within 

equal importance is the problem of keepin-o-i=ft.mi<ll~~m 

s can be used in crop production. Of 

he soil until it is needed by plants. 

During the growing season, water may soil by downward drainage or by 

evaporation from the surface (FAQ necessary, therefore, to determine the 

conditions under which the nat atTl~~~J:lWl~~~ ..... P.F - VH- ees downward and by what 

means surface evaporation may be pr·~~~w,~ Ciicit~~~¥·~ nnw1.rbt11il-water which is of real use to 

plants is that taken up by the roots and finally evaporated from the leaves. A large part of the 

water stored in the soil is thus used (F AO 1996). The methods whereby this direct draft of plants 

on the soil-moisture may be regulated are, naturally, of the utmost importance to the dry-farmer, 

and they constitute another vital problem of the science of dry-farming (FAO 1996). 

FAO (1994) also state that the relation of crops to the prevailing conditions of arid lands offers 

another group of important dry-farm problems. Some plants use much less water than others. 

Some attain maturity quickly and, in that way, become desirable for dry-farming. Still other 

crops, grown under humid conditions, may easily be adapted to dry-farming conditions if the 

correct methods are employed and may in a few seasons be made valuable dry-farm crops (FAQ 

1994). 

The individual characteristics of each crop should be known as they relate to low rainfall and 

arid soils. After a crop has been chosen, skill and knowledge are needed in the proper seeding, 

tillage, and harvesting of the crop. Failures frequently result from the deficiencies in adapting 

crop treatment to arid conditions (FAQ 1994). 
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2.17. Irrigation and food security 

The demand for irrigation water can be regarded as a derivative of the demand for food. The 

contribution of surface and groundwater irrigation development to today ' s aggregate food supply 

is sometimes overlooked as evaluations of policies and projects focus on identifying problems 

rather than benefits. F AO (1994) state that, despite the problem focus of the irrigation literature, 

the generally accepted estimates of the contribution of irrigation to global food production are in 

the range of 25 to 50 percent - a share that is set to rise as the new expensive biotechnology 

inputs come on board. Evidence presented by the F AO (1994) shows that modern biotechnology 

inputs will be productive but costly and, therefore, create a need for good soil moisture regimes 

to support optimum crop growth and reduc •~KllQ~'nu'.nnre. 

2.18. Possible Factors Affecting Agricult 

Part of the central research ques ~Vllfi~}e·witr,uiijrttt, ~~:tw::S att1eettm:l! agricultural production 

more broadly. Accordingly, the revie C~~M sld'i~~~et44€1JfJJ~cultural, economic, social and 

cultural environment which play a role in determining whether or not agricultural production is 

going on at an optimal rate. 

2.18.1. Access ·to arable land 

The level of farming undertaken relies on the amount of access to land (Matshe 2009). This 

means that in order for any farming activity (agricultural production process) to take place, 

amount of land and access to land is required. According to Altmann (2009) access to land is 

often considered a determinant of people' s involvement in agriculture or farming. When a rural 

household has access to arable land it means that household can produce food for his or her 

family. But it is not always the case that when there is available land to undertake production, a 

household will make use of that available land in order to plough crops or keep livestock. 

Sometimes arable land can be available, but if other agricultural inputs like seeds and fertilizer 

are not available, agricultural production cannot take place. If one rural household does not have 

access to arable land, the head of that household will not produce food for him/herself or for the 

rest of the family. If a household has access to land, whether it is a field or home gardening, that 

43 



 

 

will be an advantage to him or her as compared to other rural households who do not have access 

to a piece of land. Musotsi et al.(2008) mention that in Kenya home gardening has been 

identified as a means of providing year round access to food for rural households. There can be 

much land available for food production, but if people lack the knowledge and skills to develop 

and maintain food gardens and fields that would improve the nutrition and health of their 

families, that would be a problem since they cannot produce without the requisite skills and 

know-how (SASSIX 2009). The access and amount of land a household has is associated with 

the amount of own household produce obtained in a harvesting season. 

2.18.2. Productive inputs and resources 

When there are no productive inputs to ust~ h'ei~ ~ Hmt>e! no agricultural production process 

taking place. Rural households which use for themselves will find it difficult, 

in the absence of agricultural productive inpu e food for themselves (Gilimani 2005). 

In the former homelands, access ~ ·+~~;a,:"':,a.,"1~'""'"""' • or factor constraining the 

growth of agriculture. Without adelf111i;t1.~,&11c-t'i'~~ J~l~ f~,t~~ort services, improvement in 

rural agriculture can hardly be achieved. According to Gilimani (2005) the scarce resources for 

rural households are the cash needed to purchase inputs and limited seasonal labour. 

A household may produce food when it has the human and material resources to do so, such a 

household will have direct access to food. According to F AO ( 1997) the ability of households to 

produce food in adequate amounts and sufficient variety depends, to a large extent, on their 

access to resources such as sufficient and fertile land, labour, tools, seeds, draught power, credit 

and other essential agricultural services. The level of farming undertaken by a rural household 

depends and relies on access to and amount of water, seeds, fertilizer and agricultural equipment 

or resources that are available (Matshe 2009). The productivity of subsistence production is 

greatly increased by the use of improved inputs such as seeds and fertilizers. Improved access to 

agricultural inputs and appropriate farmer support through extension services would have a 

positive and significant impact on improved yields for food crop production by rural households 

(Baiphethi & Jacobs 2009). 
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Rural households with limited access to resources or with access to poor quality resources have 

fewer options and they often fail to access or acquire enough food for their families through their 

own production (Monde 2003). Those who own multiple resources are able to exercise a large 

variety of livelihood options and are often in a better situation in terms of accessing or acquiring 

food through farming. The lack of ownership and access to resources leads to rural households 

not participating in farming which will lead to them not producing food for themselves. The lack 

of access to resources other than land also deems agriculture a less viable livelihood option in 

rural areas (Monde 2003). 

Agriculture appears to be a viable livelihood option when sufficient amounts of the factors of 

production such as land, labour and capi 

access to any of these resources, it appear 

aiming at earning money so as to satisfy t 

2003). Rural households of South Africa 

inability to attain sufficient resources (Kgap 

Jacobs (2009) in former home 

accessible. When there is limited 

~mriHl people to seek non-farm activities 

, including the need for food (Monde 

ffected by poverty because of their 

off 2002). According to Baiphethi & 

<a_ vidence that agricultural 

resources are being underutilized. 1l01QJ!iOOSS"' tum.~EOC~~OOBri,mases in rural areas agricultural 

resources are there but rural people do not efficiently utilize them. 

2.18.3. Time 

Matshe (2009) state that time is a very important factor in the production process of food. If, for 

example, in a household everyone is employed, that means that no one will be responsible for 

agricultural production; all of their time will be dedicated to work, not farming. When there are 

adults in a household that are not employed, that means that there will be people available and 

responsible to undertake the agricultural production process and produce their own food (Matshe 

2009). According to Matshe (2009) farming requires a very high time input from family 

members and hired labour in order for the agricultural production process to take place. People 

who are employed and do not have time to produce food for themselves will only acquire food 

through economic access (market) as they will have cash (money) since they will be working and 

receiving an income. 
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2.18.4. Knowledge, education and extension services 

Rural households can produce food when they have knowledge to grow crops and raise animals 

(livestock) that provide beneficial nutritional outcomes and sustain household livelihoods on a 

continuous basis in a family. Nompozolo (2000) recommends that extension officers be trained 

in indigenous knowledge relevant to the farming communities they serve. If extension officers 

can be trained on agricultural production activities which occur in places where they are 

working, the households in those communities will benefit significantly from food production 

techniques for the products they are producing, if extension officers visit them in their 

communities. Nompozolo (2000) suggested that a reasonable amount of information is necessary 

to back up one' s own food production in 

productivity. 

Knowledge played a crucial role in decisi 

order for a household to acquire food for 

or good performance in agricultural 

s of when and what to produce in 

knowledge of how to produce • • ost likely depend on cash 

in order for it to acquire foo NO'mriro21~e __,,_«•b !J,<if%4 ..I• "'"" rural areas rely and use 

indigenous knowledge for farming. leage 1s one o most powerful tools that an 

individual can possess. For example, if one can be given knowledge by elders or by extension 

services or from a farming school, that individual will not have a problem when the planting 

season comes, especially if agricultural inputs will be available (Nompozolo 2000). Extension 

officers do not visit rural households on a regular basis and they are unable to fulfill their 

intended role of providing households with advice and encouragement in farming (Gilimani 

2005). Most of the extension services in rural areas are focused on cash crops rather than food 

and subsistence crops, which are the primary concerns of rural households, in addition to the 

production of their own food production; it is also considered the key to food security (F AO 

1994). 

Education is the knowledge or skill obtained or developed by a learning process. There is 

knowledge that can only be passed down to people through the education system. Young people 

in rural areas need role models to motivate them and must be given a usable education and skills 

in order for them to understand and know farming activities better. Motivation is one of the tools 
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that can be used to boost the self confidence of and provoke a positive attitude amongst rural 

people, especially the youth who will be involved in farming in order to produce their own food. 

2.18.5. Income 

Changes in income alter the quantity of foods consumed by a household (Jacobs 2009). The 

amount of money a household has determines the quantity of food a household should have. 

Individuals have sufficient access to food when they have adequate incomes or other resources to 

purchase food (Ziervogel , Nyong, Osman, Conde, Cortes & Downing 2006). For a household, 

having a good income will allow them to purcha--';tffl'-ttt"-ii. , ral inputs so that the household can 

grow or produce its own crop and keep liv rpose of getting food for the family. 

When a household has a good financial s hold can even hire people for the 

agricultural production process. 

food production. The probabili l'l~~S8 o 
ether. in E eel e related to access to other sources o I ome. Accor mg o 

coming successful in its own 

uction should be directly 

1 er & Hart (2009) those rural 

households which have access to other sources of income made better use of all existing factors 

of production, while households which have access to little alternative income under-utilized 

some of their factors of production due to inadequate operating capital. Given the low levels of 

household income, those households will not have enough resources to engage in high input 

agricultural or own food production (Aliber & Hart 2009). In most cases, own food production, 

by households, becomes relatively less important as the total income rises. 

2.18.6. Household size 

Normally, the larger the family size, the more likely the household is to produce more as the 

household has more household members to participate in its own food production. This would 

only work if all family members are old persons who wish to produce own food or are able to 

perform the farm work; otherwise, this will not work if the household size consists of a majority 

of young children who cannot participate in household own food production or who cannot be 

used as family labourers or workers. 
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When the household size is composed of a few family members, it can participate in its own food 

production and produce food but not at the same rate as the household composed of many family 

members who are active when it comes to participating in farming or their own food production. 

The size of the household can sometimes be large, but if those household members do not have 

knowledge on how to produce food for themselves, then they will experience a problem when it 

comes to producing their own food. This means that the size of the household can determine the 

extent to which the rural household can produce its own food and the quantities they consume 

from their own food production. 

2.18.7. Gender of the household head 

According the FAQ (1994) own food pr~1:lC..t'l~llil.1ff....~ 

responsibilities and labour inputs often e c 

cases, the household heads in rural areas arelllw1om1EtrJ 

often in their own food production process . 

by women is that men leave rur 

they can earn a greater income iM~U'.YalFt.S•@JJl•lO' 

in rural activities (FAQ 1994). 

r activity of rural women and their 

n, in most areas in Africa. In most 

h y are the ones who participate most 

hy most rural households are headed 

etter job opportunities so that 

am should he be involved 

eaded households is increasing 

significantly in rural areas, in many developing countries, as rural men migrate due to the lack of 

employment and other income-generating opportunities in rural areas. In most cases, men only 

involve themselves in own food production for the family in the planting period and during 

harvesting time (F AO 1994). In the planting season, they prepare the land so that it can be easy 

to plough and they assist during the harvesting period by taking the produce from the fields to 

the household. According to FAQ (1994) Men are largely responsible for the clearing and 

preparation of home gardens, fields , ploughing and participating to a greater or lesser degree in 

other agricultural tasks along with women. Women in rural areas are involved in their own food 

production process throughout. F AO (1994) stated that women in Africa play a major part in 

sowing, weeding, the application of fertilizers and pesticides, harvesting and the processing of 

food. 

According to Lemke, Bellows & Heumann (2009), rural households led by women are found to 

be households which participate in their own food production to a far greater extent than other 

households. A case study of South African farms shows that female-headed households, 
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especially in rural areas, although having less access to earned income, take better care of the 

well-being of household members by making sure that they participate in their own food 

production process (Lemke et al. 2009). Women are crucial in the translation of the products of a 

vibrant agricultural sector into food and nutritional security for their households. In rural areas, 

the availability and use of time by women is also a key factor in home food production. 

2.19. Chapter Summary 

In the study agricultural technology was inter-changeable with irrigation. The adoption of 

irrigation by small-scale farmers may improve the food security of the rural households. Also the 

availability and access to the resources such as land may help the small scale farmers to produce 

more food for the rural communities. .P• l'tQ-f\Jl"' ip~,lf!J'l-u ln rs and farm ing community (rural 

households) of South Africa have the po e 

poverty and income disparity, and hence c n 
engaged in different activities as their li 

te to growth in rural areas, reduce 

o ic growth. People in rural areas are 

ural areas used to be places where 

surplus of food crop products a .. ~ti"\ markets, but recent studies that to be no 

longer the case, as rural areas i 1n.a~1M;;i~,~~·,·t~"",~c Fr .JCLl\l,..,.JLl •~ ood products from urban 
To ther, in Rxcellence . . markets. The most employed food pro ement srrafeg1es m rural areas are through obtammg 

food from markets and other portion from own food production. Rural households grow different 

food crop products in their home backyard gardens and in their fields, those ones still using them 

to grow crops. 

49 



 

 

CHAPTER3 

SELECTION OF STUDY AREA AND RESEARCH METHODOLOGY 

3.1. Introduction 

This chapter will present the information of the study area which is under the Zululand district 

municipality. The study takes place in the Maphophoma area which is at Nongoma. Nongoma is 

a rural area which is dominated by traditional leadership. Methodology adopted for the study is 

presented in this chapter. Methodology refers to the techni ues or methods used to collect all the 

relevant data needed for the study. This c "'"'-'-\1"1J>'~"•P/ ·yvit a detailed description of the study 

area in terms of its biophysical and characteristics. Following the site 

description, is a section that offers a detailt {Ut~~ ~f\fJ!t!j.~lw1tJthe methods used to collect, analyze 

and interpret the data. The framework of a as its application in this study is also 

explained in this chapter. 
University of Fort Hare 

3.2. Selection of the Study Area Together in Excellence 

This study will be conducted at Maphophoma location, which is one of the rural villages of 

Nongoma in the KZN Province of South Africa. Maphophoma is one of the areas located at 

Nongoma Local Municipality in the KZN. The study area falls under the Matheni Tribal Council. 

3.3. Description of the Study Area 

The description of the study area is important because it familiarizes one with the area in which 

the study was carried out. Maphophoma normally receives about 837mm of rain per year, with 

most of its rainfall occurring during summer. Maphophoma can be referred to as a semi-arid 

place as it receives about 837mm rainfall per year. The climate has been recognized as suitable 

for crop production. 

Maphophoma is under the Zululand district municipality. Zululand is one of the 11 district 

municipalities of the KZN province. The majority of its people speak isiZulu. The ZD is situated 

in the north-eastern part of the KZN. Zululand has an area of 15,307 km2 and is primarily a rural 
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district with a population of 915 137 people living in 866 isolated rural settlements and six urban 

areas, which are 872 settlements in total. 

Maphophoma is located in the Nongoma district of KwaZulu-Natal , within Zululand District 

Municipality (DC26). According to Tribal Authority Boundaries, it falls under the Matheni 

Tribal Authority. The geographic positioning co-ordinates define the locality of the 

Maphophoma area as S 28° 02 '07" E 31 °40 ' 12" . The map showing the study area is presented 

in figure 

University of Fort Hare 
Together in Excellence 
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Figure 3. 1: The map of the study area (Maphophoma) 
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3.4. Climatic factors of Maphophoma 

The area has an annual mean rainfall of 727mm and has occasional frost. Despite these climatic 

limitations, a wide range of crops can be successfully produced here. The annual rainfall of the 

study area is presented in Table 3.1. 

Table 3. 1: Annual rainfall (mm for the stud area 
Annual Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Median 126 106 91 46 32 14 10 20 41 87 115 125 

Mean 837 125 11 2 103 47 26 16 18 24 52 95 108 111 

Source BRU 2012 

The high annual rainfall is in between Ja u ith the average ranging from 103 to 

125mm, from April to October is drops anij~~~~ec~ blfrom November. From November to 

January is above 100 mm. 

Universitv o .Fo Hare 
The annual temperature of the stuoy a IS esen.te n 1a le 3.2 age er zn xce ence 
Table 3. 2: Annual temperature (°C) for the study area 

Annual Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Mean 19.3 23.0 22.7 22.1 19.8 17.4 14.7 15.0 16.5 18.3 19.3 20.5 22.2 

Max 13.2 17.3 17.3 16.4 14.1 11.0 7.9 8.0 9.7 12.2 13.4 15.1 16.5 

Min 25.4 28.4 28.2 27.5 25.6 23.9 21.8 22.0 23.2 24.8 25.3 26.2 28 .2 

Source BRU 2012 

The high maximum temperature of the study area is at January with a value of 17.3 °C. 
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Table 3. 3: The evaporation of the study area 
Evaporation Ann Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

APan (mm) 1830 201 171 163 132 114 94 105 137 156 176 175 206 

Source BRU 2012 

According to BRU, KwaZulu-Natal is South Africa' s best watered province; it has a larger area 

of high quality agricultural land than any other province, and it is the national leader in several 

agricultural products. Despite the fact that KwaZulu-Natal covers such a small portion of South 

Africa' s land area, a significant percentage of the country' s small-scale farmers are based here. 

Agriculture in KwaZulu-Natal is extremely diverse and relates to the patterns of its topography. 

Most of the world ' s agricultural activities a 

rainfall and fertile soils, the agricultural se 

specialist capabilities in several types o 

hectares of land for farming purposes, 

production and 18% is arable land. 

the region. Due to its good, reliable 

ery productive, and is known for its 

rovince has a total of 6.5 million 

3.5. Sampling Method University of Fort Hare 
Together in Excellence 

For the purposes of this study, the unit of analysis was the farming household. The farming 

household was taken as a unit that consisted of all people residing in a single homestead, sharing 

resources and activities whether they were related or not. However, to determine impacts on 

livelihoods and incomes, household members residing elsewhere but get a share from the 

incomes of the rural households were considered in the analysis. This is because dependence on 

farm income represents another form of expenditure to the farming household. 

The study focused on rural households of Maphophona Location trying to find out about the 

impact of technology adoption to food security, focusing on own food production as the place is 

capable of producing it own food crops. Interval sampling method which is a type of probability 

sampling, was a most suitable method which was used, as it tries to cover the whole target 

population by selecting few respondents to cover the entire village or population. 

Sampling is the process of selecting units from a population of interest, so that by studying the 

sample, the results obtained from the sample may be generalized to the population from which 

the sample had been chosen (Leedy & Orm rod 2004 ). This means that the characteristics 

54 



 

 

obtained from the sample should reflect approximately the same characteristics as the 

population. Possible sampling methods are classified into probability and non-probability 

sampling. Probability sampling occurs when the probability of including each element of the 

population can be determined and when the population list is available whereas non-probability 

sampling refers to cases in which the probability of including each element of the population in a 

sample is unknown (Bless, Higson-Smith & Kagee 2006). When a complete population list is 

available, probability sampling is · preferable but when it is not available non-probability 

sampling is more suitable. 

3.6. Methods of Data Collection 

The sample was drawn from the populati 
officer, the list involved all the farming act 
irrigating farmers is 6.3 %. The ratio oft 

The study consists of a sample size of 120 re 

60 from irrigating farms. The&tf w 

interviews using interviewer-adminis1..,..,11t-HfH~~l\:ftfii1•w1~ 

r ers obtain from the local Extension 
The total ratio of irrigating and non 

farmers from non-irrigating farms and 

• ·fi.f~ or respondents through 

estionnaires were interviewer-

administered to alleviate the problem of misunderstandings of words or questions, on the part of 

the respondents. The respondents presented with a series of questions that they responded 

directly to the questionnaire form itself, with the aid of an interviewer. This questionnaire 

method of data collection is much quicker than formal interviews. The interviewer reads 

questions to respondents and records their answers. 

The advantage of this data collection method is that the interviewer will be in a position which 

allows him/her to probe for further information from the respondents. These questionnaires could 

also ensure that all the questions had been considered and that the respondents did not omit 

difficult questions. By having the questionnaires administered by the interviewer, it meant that 

information could also be obtained from respondents who could neither read nor write (Levy & 

Lemeshow 1991 ). 

The questionnaire will consist of both open- and closed-ended questions. Open-ended questions 

allow respondents to express their views freely - but they will be minimized for easy data 

analysis - as well as to focus on issues related to the research. Most of the questions will be 
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structured as closed-ended questions for the benefit of obtaining information from respondents 

without consuming much of their time, and for the easy coding of responses. 

3.7. Data Analysis and Interpretation 

The study used graphs, tables (including cross-tables) and descriptive statistics (mean, frequency, 

standard deviation and percentages) to analyze data. Descriptive statistics used in the analyses of 

personal and household information while graphs and tables used to analyze other relevant 

information. This study also makes use of the multiple regression analysis to analyze the data 

and explain the relationship between several independent variables and a dependent variable. 

Data will be entered and analyzed using Excel in Microsoft office and the statistical computer 

software program SPSS, version 19. 

3.7.1. Descriptive statistic 

Descriptive statistic used to analyze the d 

level of education of each respondent. 

Descriptive statistics was used "'l,·n .... am1iD/~~i~ 
To graphs and tables were used to analyze o 

3.7.2. Explore and M-Estimator 

rmation, such as the age, gender or 

the frequency was used. 

The study adopts Explore and M-Estimator, to compare the results between the irrigators and 

non irrigators farmers. The study looked on the mean total value of non irrigating farmers and 

the mean total income of irrigating farmers . Also the mean total expenditure of non irrigating 

farmers and the mean total expenditure of irrigating farmers. The result distributes the impact of 

adopting new agricultural technology. 

The study looked on the Skewness of income for non irrigating and irrigating farmer when the 

Skewness is greater than O that means that distribution is skewed. The kurtosis value of the 

income of non irrigation farmers is less than 3, and also of the irrigating farmers which is less 

than 3, that means the distribution is flatter than normal. 
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The main reason of using both Explore and M-Estimator is to distinguished between irrigating 

and non-irrigating farmers. 

Skewness: indicator used in distribution analysis as a sign of asymmetry and deviation from a 

normal distribution. 

Interpretation: 

Skewness > 0 - Right skewed distribution - most values are concentrated on left of the 

mean, with extreme values to the right. 

Skewness < 0 - Left skewed distribution - most values are concentrated on the right of the 

mean, with extreme values to the le 

Skewness = 0 - mean = median, the 

distribution. 

Interpretation: 
University of Fort Hare 

Together in Excellence 
Kurtosis > 3 - Leptokurtic distribution, sharper than a normal distribution, with values 

concentrated around the mean and thicker tails. This means high probability for extreme 

values. 

Kurtosis < 3 - Platykurtic distribution, flatter than a normal distribution with a wider 

peak. The probability for extreme values is less than for a normal distribution, and the 

values are wider spread around the mean. 

Kurtosis= 3 - Mesokurtic distribution - normal distribution for example. 

The Explore procedure produces summary statistics and graphical displays, either for all of your 

cases or separately for groups of cases. There are many reasons for using the Explore procedure 

data screening, outlier identification, description, assumption checking, and characterizing 

differences among subpopulations (groups of cases). 

M-estimators are solutions, 0, which minimize 
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-n 

LP(Xi 0). 
i=l 

This minimization can always be done directly. Often it is simpler to differentiate with respect to 

0 and solve for the root of the derivative. When this differentiation is possible, the M-estimator is 

said to be of w-type. Otherwise, the M-estimator is said to be of p-type. 

In most practical cases, the M-estimators are of \jl-type. 

In statistics, M-estimator~ are a broad class of estimators, which are obtained as the minima of 

sums of functions of the data. Least- t}-\la~-t;;~ftti:itttrs and many maximum-likelihood 

estimators are M-estimators. The definitio o was motivated by robust statistics, 

which contributed new types of M-estimurct:ltS........-r1+e::~1us,ucal procedure of evaluating an M-

estimator on a data set is called M-estimati 

More generally, an M-estimat 

estimating function is often t 

maximum-likelihood estimate is ofte 

an estimating function. This 

t t ta-al:T1~r- nction: For example, a 
Excellenf e d • • f h 1·k 1·h d e a zero o the envat1ve o t e 1 e 1 oo 

function with respect to the parameter: thus, a maximum-likelihood estimator is often a critical 

point of the score function. In many applications, such M-estimators can be thought of as 

estimating characteristics of the population. 

3. 7 .3. Linear regression model 

This study also makes use of linear regression analysis in order to analyze the data and explain 

the relationship between several independent variables and a dependent variable. The study 

adopts the use of multiple regression analysis to predict a dependent variable based on more than 

one independent variable. The researcher chooses this model because it allows one to predict the 

impact of independent variables on a dependent variable. In order to explain the relationship 

between several independent variables and a dependent variable, the study used multiple 

regression model. Multiple regression analysis refers to a group of techniques which allow for 

measurement of the degree of relationship between a dependent variable and independent 

variables. The multiple regression allows the simultaneous testing and modeling of multiple 
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independent variables. In this study, the multiple regression model used access to resources of 

income, age of the household head, total size of the household, level of education, total size of 

land owned by the household and the farming expenditures as independent variables. 

3.8. Testing using Multiple Regression Model or Analysis 

The literature revealed that multiple regression analysis can be used to predict a dependent 

variable based on more than one independent variable. The researcher chooses this model 

because it allows one to predict the impact of independent variables on a dependent variable. In 

order to explain the relationship between several independent variables and a dependent variable, 

the study will use the multiple regression model. Multi 

techniques which allow for the measurem nt\'Q'I\Utei4lef! 

variable and independent variables. Mui L.::.. ______ _ 

modeling of multiple independent variable . 

ression analysis refers to a group of 

f relationship between a dependent 

lows the simultaneous testing and 

The multi linear regression mod lt~l!'l~l~MJlrsity of Fort Hare 
Y = fto + ft1X1 + ft2X2 + J33X3 ........ !~fl~ n ~,_in Excellence 

Where: 

Y = Dependent variable 

X1 -Xn= Independent variables 

U = Error term 

f3o = the intercept and 

J31,-f3nare partial regression coefficients 

Using the Statistical Package for Social Science (SPSS) Version 19 computer software, beta 
values (JJ1 ,ft2, f33, Jh fts , , j3 6 andj37) will be obtained. These values will be used to measure how 
strong each independent variable (X1, X2, X3

, Xi, X
5
,X

6 
or X

7
) influences the dependent variable 

(Y). Thus, the higher the beta value the greater the impact of the independent variable on the 
dependent variable. 
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Y = Dependent variable 

Y=TOTYIELD 

X = Explanatory variables 

X1 =IRRIGATION 

X2 = SOURCEIN 

X3=AGHH 

~=TOTSH 

Xs=LVEDU 

X6=LNDOW 

X1= SPENT 

U = Error term 

Table 3. 4: Model variables a • 
Variables Code 

Irrigation IRRIGATION 

Source of income SOURCEIN 

Age household head AGHH 

Total size of TOTSH 

household 

LVEDU 

Level of education 

Land owned LNDOW 

Farm expenditure SPENT 

Farm income TOTALIN 

e of Variable Expected 

Sign+/-

Yes or no Categorical + 

Had or did not have Continuous 

Actual number Continuous + 

Actual number Continuous 

Attend formal Categorical + 

schooling or not 

Actual size in hectors Continuous + 

Had or did not have Continuous + 

Had or did not have Continuous 

Since the study focused on the impact of new agricultural technology adoption on food security, 

irrigation is a mare independent variables others such as source of income, age of the household 

head, total size of household, land owned and expenditures are controlled variables. 
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Irrigation: in the study irrigation used inter-changeably with technology, if the farmers adopt 

irrigation that might have positive result to the yield. 

Source of income: household income looks to the total income of the house hold including non-

farm income such as salaries and social grants. 

Age of household head: Age is an important that determines the indigenous experience of the 

household agricultural practices. The middle age household head has more access to the new 

technology that the old age household head. The older the farmers are more chances to have 

more farming r~sources than a younger farmer. Age is another factor thought to affect adoption. 

Age is said to be a primary latent characte • • • • cision. 

Size of household: This is the actual num 

members might increase the dependence. 

invested in farming. The higher the numb 

labour for farm work. 

• 1 g together; the more the household 

e endence might result on less money 

size might result on more available 

Level of education: These m~,.(!, .&. 4! • .,,.,e:'1tt~est f o t evel of household head. 
Ti aether in Excellence 

Education is an important attribute to t adoption of new technology. The effects of education 

on adoption in most cases relate it to years of formal schooling (Tjornhom, 1995). 

Land owned: Much empirical adoption literature focuses on farm size as the first and probably 

the most important determinant. According to Abara and Singh (1993) the effect of farm size has 

been variously found to be positive. The total land owned by the household for agricultural 

practices measured in hectors. Farm size affects adoption costs, risk perceptions, human capital, 

credit constraints, labor requirements, tenure arrangements and more. With small farms , it has 

been argued that large fixed costs become a constraint to technology adoption (Abara and Singh, 

1993). 

Expenditure: The farming is a business the more the investment the more the returns. 

Income: The household with high level of income from farm practices may supplement other 

household needs, such as financing children education. 
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3.9. Explore Procedure and M-Estimator 

According to Muthukrishnan & Radha (2010) the class of M-estimator was introduced by 

P.J.Huber in 1964, to estimate a location parameter robustly, has since been applied successfully 

to a variety of estimation problems where stability of the estimates is a concern. More generally, 

an M-estimator may be defined to be a zero of an estimating function (Huber 2009). The 

estimating function is often the derived from another statistical function: For example, a 

maximum-likelihood estimate is often defined to be a zero of the derivative of the likelihood 

function with respect to the parameter: thus, a maximum-likelihood estimator is often a critical 

point of the score function (Huber 2009). 

Based on the evidence presented by M t adh (2010) M-estimators are very 

popular '¥-type M-Estimator which has 'I' 1r.~t1,u::tm 

decreasing toward 0 far from the origin. Th~ll;~~~g~ 

· r non-decreasing near the origin, but 

n be chosen to re descend smoothly 

to zero, so that they usually satisfy 'I'(x) = 0 for with IX] > k, where r is referred to as the 

minimum rejected point. University of Fort Hare 
Together in Excellence 

Huber (2009) stated that there are many reasons for using the Explore procedure data screening, 

outlier identification, description, assumption checking, and characterizing differences among 

subpopulations. Skewness: indicator used in distribution analysis as a sign of asymmetry and 

deviation from a normal distribution. Kurtosis - indicator used in distribution analysis as a sign 

of flattening (Huber (2009). 

The literature revealed that Explore can be used to distinguish the differences among groups. For 

that reason the study adopts Explore to compare the different between irrigating and non-

irrigating farmers in terms of total yield. The Explore was used as a tool to identify the role of 

technology adoption in food security. The study looked at the mean total income of non 

irrigating farmers and the mean total income of irrigating farmers. Also the mean total 

expenditure of non irrigating farmers and the mean total expenditure of irrigating farmers were 

compared. The result distributes the impact of adopting new agricultural technology. The study 
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examined the Skewness of income for non-irrigating and irrigating farmers. When the Skewness 

is greater than O that means that distribution is skewed. The kurtosis value less than 3 means that 

the distribution is flatter than normal. 

The Explore procedure produces summary statistics and graphical displays, either for all of 

your cases or separately for groups of cases. There are many reasons for using the Explore 

procedure to incorporate such aspects as data screening, outlier identification, description, 

assumption checking, and characterizing differences among subpopulations (groups of cases) . 

Data screening may show that you have unusual values, extreme values, gaps in the data, or 

other peculiarities. Exploring the data can help to determine whether the statistical techniques 

that you are considering for data analysis a 

you need to transform the data if the techni 

In statistics, M-estimators are a broad clas 

sums of functions of the data. 

estimators are M-estimators. T~·~ ,ll8HM~,Q)}4\fl 

. The exploration may indicate that 

mal distribution. 

hich are obtained as the minima of 

many maximum-likelihood 

• vated by robust statistics, 

which contributed new types of M-El~lffi:l~tli$r fJl11~tl!tim~~t:e 
estimator on a data set is called M-estimation. 

More generally, an M-estimator may be defined to be a zero of an estimating function. This 

estimating function is often the derivative of another statistical function: For example, a 

maximum-likelihood estimate is often defined to be a zero of the derivative of the likelihood 

function with respect to the parameter: thus, a maximum-likelihood estimator is often a critical 

point of the score function. In many applications, such M-estimators can be thought of as 

estimating characteristics of the population. 

The decision of using Explore and M-estimator was to compare the two different groups of 

small scale farmers , which is non-irrigating and irrigating farmers . 

3.10 Chapter Summary 

The main aim of this chapter was to present the study area and the research methodology. The 

framework of analyzing as well as its application in the study is also explained in this chapter. 
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The importance description of the study area was identified in this chapter. The selection of this 

study area was influenced by the lack of resources and a free access to the area. The study was 

conducted in the deep rural areas of KwaZulu Natal under Nongoma Local Municipality. 

The sample of 120 respondents was selected randomly selected. The primary data was collected 

by interviews using interviewer-administered questionnaires. The will use graphs and tables to 

present the findings. The data was analyzed by using Excel and SPSS version 19. To analyzed 

data, the study employed the descriptive statistic, explore, m-estimator and linear regression 

model. 

University of Fort Hare 
Together in Excellence 
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CHAPTER4 

PRESENTATION OF RESEARCH FINDINGS 

4.1. Introduction 

The main aim of this chapter is to presents the inferential analysis carried out on the data used for 

the study. As has been described in chapter three, the analysis involved the fitting of a multiple 

regression model in order to determine the factors influencing the adoption of new agricultural 

technology. Also explore and M-estimator used for comparing the two groups of farmers. A total 

of 120 respondents were interviewed. The questionnaire that was used to collect data was 

divided into seven sections, namely: de 

acquisition for agricultural purposes, econ 

study would address the availability of r 

programs. In this chapter also the challeng 

of new agricultural technology for food securi 

acquisition, main crops, and credit 

roduction system. The result of the 

t e implementation of food security 

small scale farmers in the adoption 

. . . . un·ve sitvofFort Hare 
Descnpt1ve statistic was used to ana se t {j. cle'mog h1c,zmtormat10n, such as the age. Under age -ner zn cet ence 
descriptive statistics the frequency was used. This study was also used linear regression analysis 

in order to analyze the data and explain the relationship between several independent variables 

and a dependent variable. 

4.2. Demographic Characteristics 

The demographic information helps to give the over view of the household. It gives a clear 

understanding about the livelihood of that household you are interviewing. 

In this section, aspects such as the gender of the household head, active population within the 

household, size of the household, marital status of the household head, age of the household 

head, level of education and source of income are revealed ad discussed. These aspects are 

important because the main household activities are coordinated by the household head and the 

head's decisions are most likely to be influenced by such demographic aspects (Makhura 2003). 

Demographic characteristics are important determinants of livelihood activities and outcomes. 

Kirsten, Perret & De Lange (2002) stated that demographic conditions have an impact on rural 

areas and the rural population. As the population continues to grow, increasing pressure that is 
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placed on land, agricultural production, and the rural household's behavior under limited 

demographic conditions such as education would lead to a fall in agricultural productivity, food 

crises and increased rural poverty. In this regard, the general information obtained from 

respondents is also included in this section. 

Table 4.1 summarizes the personal information of the household head and household information 

as a whole. Demographic variables summarized in Table 4.1 include the age of the household 

head, household size, number of active members per household, marital status of the head of the 

household and the source of income for the household. 

Table 4. 1: Demographic Characteristic 

Variables No. of farmers Mean Std. Deviation 

Active population 120 4.43 1.913 

Univ a e 
Size of household 120 To ce 6.1 7 2.314 

Age of household head 120 42 92 57.66 10.560 

Source of income 120 1 2 1.53 .501 

Total 120 

Source: Field work 

4.1.2. Gender distribution 

Gender is the main issue in the land allocation in rural areas; women ' s are more deprived than 

men ' s in accessing land. Gender issues in agricultural production and technology adoption have 

been investigated for a long time. Most show mixed evidence regarding the different roles men 

and women play in technology adoption (Doss & Morris 2001 ). 
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It is expected that male headed households participate in own food production more than female 

headed households do. This expectation is based on Dlova &Fraser (2004) findings that males 

are physically stronger, therefore, are more capable of coping with the heavy manual demands of 

farming practices than women are. 

Table 4. 2: Distribution of ender of the household head 
ariables No. of farmers Percent Valid Percent 

Male 

Female 

Total 

Source: Field work 

70 

50 

120 

58.3 

41.7 

100. 

Table 4.2 shows that data was collected ti o 

58.3 

41.7 

.0 

Cumulative Percent 

58.3 

100.0 

respondents, of which 70 were males an ales. Therefore, the distribution of 

females is 41.7% while that of males is 58.2%. J.n-o-.i.JVJuu1 Africa, the population ratio of women to 

men is higher; this means that l{_~ ~~--1fi'l_~_:1r, inru1t1 aching old age than men 

(Tati 2009). The distribution of genf4fl,1'~~ ,L f<l'tJ AH-'"~ ~.1tcJ~,~, .. based on the assumption that 

the female population is greater than that of males and it is largely they who participate in 

farming. 

4.1.3. Age of household heads 

Knowing the age of the household head might helps to estimate the experience of the household 

to agricultural practice. Age might also identify the exposure to the indigenous farming skills of 

the household head. The age might also help the interviewer to structure his/her questions in a 

way that the despondence understands. 

Previous studies have proven that the age of household heads in rural populations or areas, is 

twisted towards the upper ages. Age has an impairing effect on physical abilities, which is an 

important factor in small-scale farming. The ages of the households ranged from 42 to 92 years. 

Table 4.3 and Figure 1 below present the age distribution of the household heads. This is also 

presented in Figure 4.1. 
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Table 4. 3 Distribution of the a2e of the household head 
Variable No of farmers Minimum Maximum Mean Std. Deviation 

AGEHH 120 42 92 57.66 10.560 

Total 120 

Source: Field work 

AGEHH 
12 

10 

8 
>, 
c., 
C cu 
::II a- 6 • ... 
IL 

4 

ce 
2 

o---~ ......................................................................... .,&&,.,-.,.i.a.,...i ..................... ..._l .................................................................................. _ _, 

42 43 45 46 47 4849 so 515253 54 55 56 57 58 60 61 62 63 64 65 66 67 69 70 74 75 76 77 78 79 818391 92 

AGEHH 

Figure 4. 1: Distribution of the age of household head 

Source: From the field work. 

4.1.4. Marital status of household heads 

Marital status indicates the status of the head household of the interviewed. In the rural 

households the unmarried woman don't have access to the. Even the widow some time 

experience challenges in conation with the piece of land inherited from her husband. 

In rural areas, especially older people (over 50 years), the household heads are or were married. 

Table 4.4 presents the marital status of the household members interviewed. 
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Table 4. 4 : Distribution of the Marital Status of the household head 

iVariables 
No. of farmers Percent 

Married 60 50.0 

Single 28 23 .3 
Divorced 4 3.3 
Widow 

28 23.3 
Total 

120 100.0 

Source: Field work 

Table 4.4 shows that 23.3% of the respon 

were the majority as they constituted 50° 

respondents were divorced and 23.3% oft 

in Figure 4.2. 

Valid Percent Cumulative Percent 

50.0 50.0 

23.3 73.3 

3.3 76.7 

23.3 100.0 

100.0 

rried (single). Married respondents 

n ent population. Only 3.3% of the 

ere widowed. This is also presented 

rt Hare 
Together in Excellence 

Divorced 
3% 

Figure 4. 2: Distribution of the marital status by the head of the household 

Source: Field work 
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4.1.5. Education level of household head 

By knowing the level of education of the interviewee helps the interviewer to understand the 

outcomes of the interview and the way of structuring questions education is the key to the 

adoption of technology. 

Education is an important aspect of the socio-economic development of society (Koch 1991 ). 

According to Koch ( 1989), education influences decisions made on farms , such as decisions 

regarding the adoption of technology and good farming practice. This means that education plays 

a role in one's own food production. This study revealed that a high percentage of households 

have only a primary education level. Ta • e distribution of level of education 

in the study sample. 

Table 4. 5: Distribution of level of educa i f household 
Variable No. of farmers Cumulative Percent 

Non Educated 

Primary Education 

High School 

Tertiary 

Total 

Source: Field work 

16 

51 

8.3 

120 100.0 

13.3 

re 49.2 

91.7 

8.3 100.0 

100.0 

The level of education ranges from those who never attended school to those who have 

completed a tertiary qualification (Figure 4.3). 
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Non educated Primary High School Tertiary 

Figure 4. 3: Distribution of the level of edu e despondence (Source: From the 
field work) 

4.1.6. Household size 

University of Fort Hare 
Together in Excellence 

The importance of knowing the size of the household might highlight the available labour for 

farm activities. The size of the household may highlight the amount of food required by that 

household. 

Household size refers to the number of people living together in a household. Household sizes 

impact upon one's own food production, income and expenditure profile and thus influences 

livelihood activities. In contrast, household size determines the availability of labour in the own 

food production process. Table 4.6 summarizes the household size distribution. 
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Table 4. 6: Distribution of the actual size of the household 
Variable No. of farmers 

SIZEH 120 

Total 120 

Source: Field work 

>, 
u 
C • :::::, 

40 

30 

Z9 20 ... 
LL. 

10 

2 3 4 

Minimum Maximum 

2 14 

SIZEH 

5 6 7 8 

SIZEH 

Figure 4. 4: Distribution of the total size of households 
Source: From the field work. 

4.1.7. Individuals bringing an income into households 

Mean 

6.17 

9 

Std. Deviation 

2.314 

10 11 12 14 

In most cases in rural areas, the person bringing an income into a household is the household 

head. Most household heads get the money from social grants and, in this instance, it is an old 

age pension as most household heads are above 60 years and they receive grants from 

government. The source of income of household heads is presented in Table 4. 7. 
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Table 4. 7: Distribution of source of income for household 
Variable No. of farmers 

Employed 57 

Grant 63 

Total 120 

Source: Field work 

Percent Valid Percent 

47.5 47.5 

52.5 52.5 

100.0 100.0 

Employed 

Grant 

ersity of Fort Hare 
Together in Excellence 

Figure 4. 5: Distribution of sources of income of the household 

Source: From field work. 

Cumulative Percent 

47.5 

100.0 

Figure 4.5 which present the source of income for households shows that most households 

depend on social grants as a source of income, since 53% of the households studied in this 

project receive social grants and only 47% of the household ' s heads are working. 

Table 4.8 present the distribution of land owned by each household. Land owned by household is 

presented in actual number of hectors. Knowing the actual land used by household for food 

production might give and more reasonable estimation of total yield produced by household. 

The land owned by each household ranges from 0.5 hectors to 11 hectors. 
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Table 4. 8: Distribution of land owned by household 
Variable No. of farmers Minimum Maximum Mean Std. Deviation 

LANDO 120 .5 11.0 2.243 2.1107 

WN 

Total 120 

Source: Field work 

4.2. Impact of Irrigation 

The common crops produced in both study areas are maize, cabbage, potato and onion so the 

impact of irrigation was be assessed in regard to maize, cabbage, potato and onion. The common 

crops produced in both villages are maize, ,., ..... ,{'V.,."8~~•w"!-4.,..v 

Table 4. 9: Distribution of farmers that 
Irrigation Percent % 

Non irrigating farmers 

Irrigating farmers 60 50 

Total 120 100 

Source: Field work 

Table 5.9 presents the maize production in both irrigating and non-irrigated farmers; the maize 

production in both farmers is 50% which is 100% in total. That shows that every interviewed 

household produced maize. 

Table 4. 10 : Distribution of farmers that produce cabba2e 
Irrigation No. of farmers Percent% 

Non irrigating farmers 36 45 

Irrigating farmers 44 55 

Total 80 100 

Source: Field work 
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Table 4.10 presents the cabbage production. In irrigation farming households, 44 households 

produce cabbage while 16 households do not produce cabbage. In non-irrigation farming 

households, 36 households produce cabbage while 24 do not produce cabbage. The households 

that produce cabbage in both irrigating and non-irrigating households are 80, which indicate that 

96% of the households produce cabbage. 

Irrigation No. of farmers Percent% 

Non irrigation farmers 45 50.6 

Irrigating farmers 44 49.4 

Total 89 100 

Source: Field work 

Table 4.11 presents the potato production in ·on and non-irrigating farmers. Eighty-

nine of the interviewed househo fl!Ai11r1i....,...tt households did not. 

Together in Excellence 
Table 4. 12: Distribution of the farmers that produce onions 
Irrigation No. of farmers 

Non irrigating farmers 58 

Irrigating farmers 60 

Total 118 

Source: Field work 

Percent% 

49.2 

50.8 

100 

Table 4.12 presents the figures regarding onion production in both irrigating and non-irrigating 

farms. The production of onions amounts to 118 households in total. This constitutes 98.3 % of 

the interviewed farmers. Only 2 households do not produce onions, these constitute 1. 7% of the 

total interviewed households. Onion is the second most produced crop in the Maphophoma area, 

after maize which is produced by 100% of the households studied here. Table 4.13 present the 

distribution of the household income. 
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Table 4.13: Distribution of total income of the household 
Income Groups Number Of Farmers Percent% 

0-2000 35 29.2 

2000-4000 20 16.7 

4000-6000 5 4.2 

6000- 10 000 12 10.0 

10 000 + 48 40.0 

Total 120 100.0 

Source: Field work 

Table 4.13 presents the total income earned from the 

irrigating farmers 

Table 4.14, present the total expenditure fo 

Table 4. 14: Distribution of ex 
Expenditure Class 

0-200 7.5 

200- 500 20 16.7 

500 - 1000 28 23.3 

1000- 4000 21 17.5 

4000+ 42 35.0 

Total 120 100.0 

Source: Field work 
Table 5.14 summarizes the total expenditures for both irrigating and non-irrigating farmers. 

4.3. Types of Food Crops Produced 

In rural areas, different food crops are grown. The possible reason for households to grow 

different food crops could be that they want to have many food crop products to feed their 

families without using cash as they will be producing those crops for themselves; they might also 

want to purchase fewer food crop products from the markets. Food crop products which are 

produced by rural households differ from household to household. In general, over 13 types of 
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crops were grown in the area, most of which most are vegetables. Table 5.15 presents a list of the 

different food crops produced or grown by these households. 

Table 4. 15: Distribution of the of crops 2rown 

Crop No of farmers Percenta2e (%) 

Maize 120 100 

Beans 76 63.3 

Onion 118 98.3 

Cabbage 66.7 [J V • ... " A ,. 

Butternut !~ 22.5 
..... - - / 

IN =l VIIJE Spinach ., LUMINE BIMUg 45.8 )_ Tlln LIIMCo, 

Green paper 
\ 
6'- / 5.0 -

Tomato Univensitv of Fo ~t Hare 25.0 
Together in Excel 'ence 

Sweet potato 12 10.0 

Potato 89 74.2 

Beetroot 10 8.3 

Carrot 27 22.5 

Pumpkin 31 25.8 

Source: Field work 
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Table 4.15 present the various crops produced in the study area. The most produce crop is maize 

which is produced by all interviewed respondents. The green paper is only produced by 5% of 

the respondents. 

4.4. Comparing of non-irrigating and irrigating farmers 

Table 4.16, distributes the results of the Explore for total income and total expenditure. 

Table 4. 16: Summary of comparing of non-irrigating and irrigation farmers 

Total Income in Rands 

Descriptive Statistics 

Total Expenditures in 
Rands 

Irrigation 
Mean 2( Of '90L _ f ~47.067 531.5300 5137.6283 
95% Confidence 
Interval for Mean 

5% Trimmed Mean 
Median 

Variance 
Std. Deviation 
Minimum 
Maximum 
Range 
Interquartile Range 
Skewness 
Kurtosis 

Lower 
Bound 

1: 5 l .clR~: DE 446.1 380 
ruJi]~~~: ~3 9.161 

\ I 
Upper Bound 245(5,(70 54.973 616.9220 

1850.822- 14582.389 511.3296 -- • •- r-- ........... 

1740.2840 7772.7181 330.55725 
.0 5200.0 .00 
7500.0 43110.0 1500.00 
7500.0 37910.0 1500.00 
2585.0 5508.8 359.63 
1.083 1.594 .903 
1.749 2.579 1.189 

4436.0445 

5839.2121 
4936.5574 
4492.9500 

7375953.510 

2715.87067 
659.60 

13574.90 
12915.30 
2487.63 

1.291 
2.637 

The mean total value of non irrigating farmers of 2006.907 is less than the mean total income of 

irrigating farmers. Also the mean total expenditure of non irrigating farmers of 531.5300 is less 

than the mean total expenditure of irrigating farmers which is 513 7 .6283. This result distributes 

the impact of adopting new agricultural technology. 
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In Table 4.16, the Skewness of income for non irrigating farmers is 1.083 which is greater than 

0, it's a skewed distribution and the skewness value of income of irrigating farmers is 1.594 

which is greater than 0. 

The kurtosis value of the income of non irrigation farmers is 1.749 which is less than 3, and also 

of the irrigating farmers which is 2.579 which is less than 3, that means the distribution is flatter 

than normal. 

Table 4.17, present the distribution for Huber' s M-Estimatora statistic for the total income and 

expenditure for non-irrigating and irrigating farmers. 

IRRIGATION 

TOTALIN 0 

SPENT 0 

Andrews' Wavee 

Huber's M-Estimator8 

Tukey's Biweighf 

Hampel's M-Estimatord 

Andrews' Wavee 

Huber's M-Estimator8 

Tukey's Biweighf 

Hampel's M-Estimatord 

Andrews' Wavee 

Huber's M-Estimator8 

Tukey's Biweighf 

Hampel's M-Estimatord 

Andrews' Wavee 

1759.472 

13441 .702 

12483.389 

12922.787 

12459.319 

500.8806 

10.671 

53.539 

116.838 

117.887 

129.083 

-.5626 

Bootstra b 

95% Confidence Interval 

Std. Error Lower 

1420.561 

1372.441 

1464.626 

U er 

2345.950 

2214.781 

2248.743 

220.793 1360.504 2211 .896 

642.494 12330.784 14822.196 

591 .238 11582.613 13825.869 

699.706 11865.166 14592.619 

591 .371 11562.212 13829.761 

38.2864 424.4892 577.0494 

471.6507 4.4081 40.2252 400.4084 563.3271 

489.5693 3.0242 39.9976 414.6673 574.2524 

470.7388 4.7437 40.2488 399.9427 563.1020 

4728.0624 18.6924 243.0451 4299.0949 5252.8586 

4663.2903 -15.4683 222.4874 4245.9478 5103.6095 

4665.1356 15.4118 246.6130 4228.9216 5211 .0589 

4672.4025 -20.8808 223.4434 4245.0225 5109.2354 

0 = non-irrigating and 1 = irrigating farmers 
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The results confirming the significance association in Table 4.18, where irrigation is highly 

significance. Huber's M-Estimatora statistic value of total income for the non-irrigating 

(1822.108) is less than that of the irrigating (13441. 702) and also in the total expenditure the 

Huber's M-Estimatora statistic value for non irrigating (500.8806) is less than that of irrigating 

farmers (4728.0624). 

In Table 4.17, Huber's M-Estimatora statistic value of total income for the non-irrigating farmers 

( 1822.108) is less than that of the irrigating farmers ( 13441. 702) and also in the total expenditure 

the Huber's M-Estimatora statistic value for non irrigating farmers (500.8806) is less than that of 

irrigating farmers (4728.0624), confirming the significance association in Table 4.16, where 

irrigation is highly significance. 

4.5. Linear Regression Model 

Table 4.16 shows that seven d with crop production in rural 

households. These are household source of 1 ______ tion, age of the household head, total 

size of the household, level ~,., .. ~,... -1.J.Vjf-4..0~_.l-V.li&- e otal land owned by the 

household and the total expenditure fiorriDU3icmc;Jf')fh fl~~ce-erence each factor's association with 

total yield are explained below: 

Table 4. 18: Multiple regression results for the adoption of technology 

Parameter Coefficient Standard 
(/J1,.,./h) Error t - Statistic Significance 

(Constant) 503.035 -0.618 0.538 

Irrigation 0.240 199.021 3.034 0.003** 

Source of income -0.016 135.735 -0.290 0.773 

Age of household head -0.010 6.819 -0.169 0.866 

Total size of household 0.064 26.447 1.313 0.192 

Level of education 0.095 85.457 1.692 0.093* 

Land owned 0.641 33.537 11.452 0.000** 

Expenditures 0.030 0.029 0.448 0.655 

** =5% significance; *= 1% significance 

80 



 

 

Table 4. 19: Model Summary Presenting R Square 

Adjusted R Std. Error of 
Model R R Square Square the Estimate 
1 0.892a 0.796 0.783 588.972 

Table 4.19 present the R Square in a form of model summary. 

In Table 4.16 the irrigation has high significance at and has positive relationship to the total yield 

production. The positive significance value of 0.003 shows that there is a sufficient evidence to 

support that the irrigation influences the to 

Source of income: Negative coefficient o - ousehold source of income shows a 

negative relation between a household s and total yield production of the 

households. This means that household sot\ll~~~ffle~ltl oes affect total yield production by 

rural households. A significant value of 0. 773 ..., .. ..,..__..~, ...... there is insufficient evidence to support 

that the household source of in o total yield production by 

rural households, as 0.538 is greater thtlt:1<umr1.u 

Irrigation: Positive coefficient of 0.240 (fh) forvillage shows a positive relation between a 

village and total yield production of the households. This means that village does not affect total 

yield production by rural households. A significant value of 0.003 shows that there is sufficient 

evidence to support that the irrigation influences a change away from total yield production by 

rural households, as 0.003 is less than 0.05. 

Age of household head: There is a negative relationship between total yield production and the 

age of the household head as it is indicated by negative Jh coefficient of -0.010. This implies that 

the age of the household head does not matter, as they can participate in crop production. The 

negative relation between total yield and age of the household head is proved by that participate 

in crop production, any age headed households participated in production. The significant value 

of 0.866 as it is more than 0.05 is that it does not allow us to claim that the age of the household 

head has a negative relationship with production. 
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Household size: Positive coefficient of 0.064 (JJ4) for household size shows a positive relation 

between a household size and total yield production of the households. This means that 

household size does affect total yield production by rural households. A significant value of 

0.192 shows that there is insufficient evidence to support that the household size influences a 

change away from total yield production by rural households, as 0.192 is greater than 0.05. 

Level of education: Regression coefficient of (JJ5) 0.095 proves a positive relationship between 

total yield and the highest education level that the household head has. This implies that the 

higher the education level a person has the greater the total yield a person will produce. The 

possible reason for the positive relationship between education level and total yield can be that 

when a person is educated he/she will b tional decisions and use resources 

efficiently that will result to more yield be er genous knowledge of farming plays 

a very important role in rural areas as the esidents are not educated; however, 

as they are not educated they produce diffie{ij~ fmr~ ~ ~ 1-;roducts themselves without any kind 

of help from extension officers. The which is greater than 0.05 

implies that we cannot claim tha tiGl1~¢alt11J111t"dffleiJn1iffi~'C "'--'"""" ';11'1.~11.Jftll'rr,.,.PM'"!l?~..-11.h.e total yield produced by 

rural households, and a significance la.wr;tJ..u:>.1-1\nu altot'ti~~,~~ctl!rat there is insufficient evidence 

to support that education level has influence to change the total yield production of rural 

households. 

Land owned: Regression coefficient of (JJ6) 0.641 proves a positive relationship between total 

yield and the total land owned by the household head. This means that the total land owned by 

the household does affect the total yield production of households. A significant value of 0.000 

shows that there is sufficient evidence to support that the total land owned by the household 

influences a change away from total yield production by rural households, as 0.000 is less than 

0.05. 

Expenditure: Regression coefficient of (JJ7) 0.030 proves a positive relationship between total 

yield and the total expenses the household used in production. This means that total expenditure 

used by the household does affect the total yield production of households. A significant value of 

0.655 shows that there is insufficient evidence to support the notion that the total land owned by 

the household influences a change away from total yield production by rural households, as 

0.655 is greater than 0.05. 
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The prior expectations that the development of irrigation schemes improves the yield production 

among farmers and that would positive influence the production yield, there was a positive and 

significant of 0.003 relationship. This suggests the need of adopting technology changes to 

farming. The study conducted by Joemat-Pettersson (2009) states that smallholder irrigation has 

become the main source of income for the most rural population and, therefore, there exists a 

need to improve resource use in this subsector. The optimal use of these critical resources in 

irrigation will not only help produce enough food for everyone, but will also ensure 

sustainability. 

The belief that age 1s a pnmary underlying characteristic in adoption decisions, the study 

conducted by Adesiina & Baidu-Forson (1995 there is a negative and significant 

relationship. The significant value of 0.86 1-.1'ci1.-)l'f~r'c;;P1e' an 0.05 it does not allow us to claim 

that the age of the household head has a n ~-..---...:_ p with production. The result of the 

study agrees with the result of study cond c~ :;;;~fd;;: 1: 1a & Baidu-Forson (1995) stating that 

age is the primary underlying characteristic 1 

The coefficient of (JJ5) 0.095 • ive relationship between 

adoption decision and the highest edut~vttulrtJll~ 

the higher the education level a person has the greater the total yield a person will produce. The 

study conducted by Waller et al (1998) agrees with the result of this study, Waller et al (19980 

states that generally education is thought to create a favorable mental attitude for the acceptance 

of new practices especially of information-intensive and management-intensive practices. 

The study conducted by Machethe (2005) ensures that smallholder farmers have access to land 

for residential and productive purposes so as to improve their livelihoods. The result of this study 

shows a coefficient of (JJ6) 0.641 proves a positive relationship between total yield and the total 

land owned by the household head. This means that the total land owned by the household does 

affect the total yield production of households. A significant value of 0.000 shows that there is 

sufficient evidence to support that the total land owned by the household influences a change 

away from total yield production by rural households. 
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The effort of government to make land acquisition grants available and encourage people to club 

together and form associations with a number of households in order to buy land together also 

goes concurrent with the result of the study (Camac & Gordon 2005). 

The negative and significant of 0.773 shows the negative relationship between income and 

adoption of new technology. Study conducted by Jacobs (2009) changes in income alter the 

quantity of foods consumed by a household, the amount of money a household has determines 

the quantity of food a household should have. Also Ziervogel et al (2006) aggresses with the 

results of this study by saying individuals have sufficient access to food when they have 

adequate incomes or other resources to purchase food . Ziervogel et al (2006) also stated that 

when a household has a good financial 

agricultural production process. Aliber & 

have access to other sources of income fall existing factors of production, 

while households which have access to liffl~ ~~~~ ·ncome under-utilized some of their 

factors of production due to inadequate operat1 __ c::r'""'-=1~ ---

4.6. Chapter Summary 
University of Fort Hare 

Together in Excellence 
Multiple regression results for the adoption of technology, when the coefficient is negative 

shows a negative impact of that variable on a total yield, while the positive coefficient shows a 

positive relationship between the variable and total yield. 

Whereas the significant of less than 0.05shows the influence of variable to the total yield while 

significance of greater than 0.05 indicates the insufficient evidence to influence the total yield. 

The findings show the impotent of adoption of new agricultural technology. In the study 

irrigation was used as an inter-changeably with technology. 
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CHAPTERS 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

5.1. Introduction 

This chapter .attempts to draw together the most important findings of this study and dis~uss the 

implications thereof for future research, which will be proffered as policy recommendations. The 

conclusion relates to the research problems stated at the beginning of this study; this is achieved 

by trying to provide answers to each of the research questions presented in Chapter 1. 

Small-scale farmers and the farming co ~1 .. vuseholds) of South Africa have the 

potential to contribute to growth in rural rty and income disparities, and thus 

contribute to economic growth. People in gaged in different activities as their 

livelihood strategies. Rural areas used to be which a surplus of food crop products 

was transferred to urban marke , w-tfv+;;;'w~ 1tt. , ~~IJG~>f.t1~r~i.ij1<l!llt9i longer being the case, as 

residents of rural areas now purchase ·im~t:>©bfflt!tltJ Cl9lkmrll(~i~ :~ from urban markets. The most 

employed food procurement strategies in rural areas are the acquisition of food from markets and 

from one' s own food production. Rural households grow different food crop products in their 

backyard gardens and in their fields, those which are still using them to grow crops. 

The main objective of this study was to identify the socio-economic impact of irrigation schemes 

in the livelihood of rural households. The focus of this study was the contribution of own food 

production to rural households; in addition to which the researcher looked at the possible factors 

affecting crop production of rural households. 

5.2. Summaries 

The aim of this section is to summaries all the chapters covered in this study, Chapter Two which 

is the literature review, Chapter Three which is the selection of the study area and research 

methodology and Chapter Four covers the study finding. 
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5.2.1. Literature Review Summary 

The main objective of the study was to measure the aggregate impact of the adoption of new 

agricultural technology to the food security of rural households. The specific objectives were (i) 

To identify which factors that influences the adoption of technology amongst small-scale farmers 

in rural areas. (ii) To assess the availability of resources, such as land, for the implementation of 

food security programs. (iii) To identify the challenges encountered by small scale farmers in the 

adoption of new agricultural technology for food security programs. (iv) To describe farming 

systems in general and the project in particular. (v) To make recommendations in terms of 

policy, in this regard. 

Literature reveals that rural households a l'~•µ '~i::tt'Wl(l~ ad pt to technology due to the lack of 

knowledge and skills. Technology input c 

growth by increasing the total yield or by red~~ttt11~~m~~re1:1 

In the study irrigation was used inter-chan 

negatively affect the productivity 

ield if it does not adopted correctly. 

nology. The importance of irrigation 

in agricultural production has been recognized for a ong time and is being discussed within the 

broader framework of the ro le Pi • • n l ~ rti a development. Challenges 
Together in ~ ~ellence 

faced by small scale farmers it the access to resources such as land and capital to finance the 

adoption of technology. The adoption and the availability of resources may results to the food 

security of the rural households. 

5.2.2. Selection of the Study Area and Research Methodology Summary 

The selection of the study area was influence by the time convenience, lack of capital and also 

the easy access to the community. The total of 120 households was interviewed composed of 60 

non-irrigating and other 60 of irrigating farmers. The purpose of selecting two groups of farmers 

was to compare the impact of irrigation to farming. The study was conducted in Maphophona 

location at Nongoma, which is the rural area of KwaZulu Natal. 

The data was collected from individuals or respondents through interviews using interviewer-

administered questionnaires. The questionnaires were interviewer-administered to alleviate the 

problem of misunderstandings of words or questions, on the part of the respondents. Descriptive 

statistic will be used to analyse the demographic information, such as the age, gender or level of 
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education of each respondent. The main reason of using both Explore and M-Estimator is to 

distinguished between irrigating and non-irrigating farmers. 

This study was also made use of linear regression analysis in order to analyze the data and 

explain the relationship between several independent variables and a dependent variable. 

5.2.3. Summary of the Study Findings 

The st.udy identifies that there is a positive relationship between the adoption of new technology 

and the small scale farmers. In the study the irrigation was used as an inter-changeable with new 

technology. The irrigation shows a highly significance and has a positive relationship with the 

total yield. The positive significance of irr ga s that there is sufficient evidence to 

support that the adoption of new agricultu a uence the total yield of production. 

According to the study findings, common c1,.-n,:;ilt,-,,Crn1ilfiw~Fn-n--,.,.oth study areas are maize, cabbage, 

potato and onion. Maize is produced in all t e study was covered. 

5.3. Conclusion 

The study was carried o~t at Ma • Yi r~: ~?a O 
1
I o Hfi ~ t, which is situated in the 

To ether zn Excetlence 
in KwaZulu-Natal Province of South A rica. An interval or systematic sampling technique was 

used to select a sample size of 120 rural households, 60 from irrigating and 60 from non-

irrigating households. 

To analyze the data, descriptive statistics were used together with multiple regression analysis. 

The main descriptive indicators that were employed or used were mean values, frequencies and 

percentages. The multiple regression model was used to test the influence or impact of possible 

factors affecting own food production. The multiple regression model was chosen because it can 

be used to predict the influence of independent variables on a dependent variable. The variables 

that were used in the study were defined and the dependent variable was own food production 

while the independent variables included household size, gender of the household head, 

educational level , household income, farming inputs and agricultural implementations. 

The descriptive results provided information related to the personal information of the household 

head and household information (demographic information). The results show that the majority 

of the sampled rural households range from 42 to 92 years of age. The educational levels of 
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many household heads are generally low as only 8% have received some tertiary education. All 

the samples used in the study have an educational background. It can be inferred that most rural 

households depend on social grants as a source of income, since 52.5% of the study sample 

receives social grants. All the respondents have access to arable land and all of them are 

producing crops in those arable land. In rural areas the level of divorce is low since divorces 

were presented by 3% in the study sample. The total size of the households ranges from 2 to 14; 

this shows that the population growth is high in rural areas. 

The results of the multiple regression analysis revealed that the total yield was influenced by 

independent variables, but not all independent variables have an influence on the total yield of 

rural households. The dependent variable • 

of income, village, age of the household 

acquired, land owned and expenditures. 

In the study irrigation was used inter-cha 

nd independent variables are source 

e household, level of education, land 

e new agricultural technology. The 

results presented that irrigation has a pigh sigpifican~ d a p9sj.tive coefficient. A significance 

1 f . . . h h hUn1ver~ t or. ort ttare h . . . . . 1 va ue o 1rngatlon s ows t at t ere ISr,a su c1 nt e en to support t at 1rngat1on pos1t1ve y 
1 oge er zn xce ence 

influences the total yield production by the rural households. The results show a positive 

influence of adoption of new agricultural technology by small scale farmers. 

5.4. Recommendations 

Based on the findings of the study, an increase in the adoption of new technologies, by small-

scale farmers, is recommended. If technology adoption is taken into consideration in small-scale 

farming it will reduce the rate of food insecurity, which results in poverty alleviation in rural 

areas. Government intervention is also recommended, with the provision of producer subsidies 

and the availability of a well trained committed extension officer. 

The provision of trainings to the small-scale farmers , before any introduction of assistance from 

government, is necessary. The training will help the farmers to maintain and efficiently use the 

new ideas of production. Relevant governments structures need to work hand-in-hand with 

farmers in order to identify the real needs of these farmers are. This will help to illuminate the 

provision of unwanted technology or ideas by the farmers. 
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APPENDIX 1: QUESTIONNAIRE 

Questionnaire 

University of Fort Hare 

Faculty of Science and agriculture 

Department of Agricultural Economics and Extension 

The impact of new agricultural technology adoption on food security in South 
Africa: The case study of irrigation i ""~- =·-:-, ...,., of Nongoma in K wa-Zulu 
Natal 

Name of the interviewer 

Name of respondent 

Location of the farm 

Date of the interview 

Questionnaire number 

University of Fort Hare 
Together in Excellence 
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A. Demographic Information 

1. Please provide the following information about your household. 

Demo ra hie Variable Res onse 

Household head ender 

Household head a e 

Number of peo le bellow 15 yrs 

Active o ulation (15 - 64 yrs) 

Number of eo le above 64 rs 

Number of males 

Number of females 

Total size of the household 

Household status 
I Single I l I Married 

n1vers1ty o are 
I 2 I nffm~th9rin f«Ral~nce I 4 

House hold head 

I ~ale I ~hild 

2. What is the highest level of the head of household has completed? 
No formal education Primary school only High school Tertiary education Other 

(specify) 
1 2 3 4 5 

B. Source of food for the household 

1. What is the main household ' s food acquisition strategy? 

Buy from markets Own production Both 

1 2 3 
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2. Using the land, is the household producing enough for the family? 

3. Do the household members have enough time for own production? 

EI] 

5. Which of the following mostly affects yo 

Pests 

C. Land acquisition 

1. How did you acquire land? 

frosts 

4 

Communal Rent/ Lease Privately Bought Inherited Other 

I 

2. How much land do 
I ha 
I 

2 

ou own? 
2 ha 
2 

owned 
3 4 

3 ha 
3 

3. How many hectares of land are you cultivatin at the moment? 
I ha 2 ha 3 ha 
I 2 3 

(specify) 
5 6 

Others (s ecify) 
4 

Others (s ecify) 
4 

4. If you are utilizing less than the available land what are the reasons? 
Lack of capital Poor topography Fencing Lack of labour Theft of Other 

produce (specify) 
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D. Main crops produced 
1. List the main crops you grow in your plot and provide the following information for the 

cropping season 

Name of crop Season Area (Ha) Produced yield this yr 
(season)(kg/bags) 

Winter Summer 

~~I\' II A 4 
__\~ ~L 
"2.' -

,., 
c-. 7 

I IN 
1 o•lllC 

VIDE I 
Bl Mlle 

\ 
--TU!!..._ !_!!MEN 

' \. .... / ....._ .../ -

E. Reproduction System University of Fort Hare 
Together in Excellence 

1. What type of production are you using? 

Or anic farmin 

2. What is the source of seed/seedlings? 

Department of Agric 
Buy it yourself 
Both 

3. What is the source of water for irrigation? 

River Dams Boreholes 
2 3 

F. Credit Acquisition for agric purpose 

1. Do you need credit for farming? 

Harvested water 
4 

Produced yield 
last yr (season) 
(kg/bags) 

Other 
5 
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2. If yes what do you need credit for? 

Buy in uts For fencing Family su ort before harvest Labour Other (s ecify) 

3. Where do you get the capital for farming? 

4. Have you ever applied for credit? 

I 

ECONOMICIMPACT 
University of Fort Hare 

Together in Excellence 
1. How much money does your household earn from the following income sources on a monthly 
basis? 

SOURSE OF INCOME RESPONSE OPTIONAL (MONTHLY INCOME (RANDS)) 
Wages and salaries 1 
Old age grant 2 
Disability grant 3 
Child grant 4 
Other 5 

2. Has your agricultural income improved during the past three years? 

3. How would you rate the economic well-being of your household after you adopted irrigation? 

I It has improved I 1 
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Sta the same 2 
Worsened 3 

4. What is the total income of production? 

5. Please state other technology activities in your plots and how much money you spent on it, 
during the same cropping season (Production costs) 

Items Units Quantity Units Price (R) Amount (R) 
Fertilizer 
Pesticides 
Herbicides 
Irrigation 

H. General 

1. State major production needs of the p o 

2. State your marketing needs 

I u l1iversity of Fort tt£re 
3. Do you have link with the Deparl;o,geJ~a-" ru,w-~clh \Jr'i:>,Zence 

I Yes I No I 
4. Have you received assistance from the Department of Agriculture? 

5. What are the challenges to production - input in your farm? 

Lack of many to buy Lack of knowledge on how to No challenges at all Other 
inputs procure right inputs 
I 2 3 4 

6. Does the family own the following items if yes please state the quantity of each item? 
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Assets Yes No Quantity 
Cattle 
Goats 
Chickens 
Donkeys 
Horses 
Sheep 
Pigs 

7. Farming assets owned I~ 
Assets Quantity Year bou2I,Q [I' Price piJ4'!fhen bou2ht Value today 
Land I '_v~ IN 

Tractor \ ~u"""" u "'U;j 

TUQ__ !!!_MEN 

Oxen - y 
Hand hoe 'r--,..____,/ 

TT __ . - . _ - .C TI - _ _1 T T -- -
u111vca~1 .. y _u~ .1 u_~ L .1.1a1. c; -1ogerm ~r zn ~xceuence 

8. Does the family own the following items? 

Items Yes No 
TV 
Radio 
Cell phone 
Compute 
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APPENDIX 2: CODE BOOK 

Code Book 

The impact of new agricultural technology adoption on food security in South Africa: The 
case study of irrigation in the rural areas of Nongoma in Kwa-Zulu Natal 

A. Demographic Information 

Gender of head of household 
Gender HH: Male = 1 

Female= 2 

Age of head of household 
AGEHH: Actual age 

Active population of the household 

ACTIVE PH: Actual number 
Total size of a household 

SIZEH: Actual size University of Fort Hare 
Marital status of the household Together in Excellence 
MARST: Married = 1 

Single= 2 
Divorced= 3 
Widow= 4 

2. Level of education of the head of the household 
LEVELEDU: Non educated = 1 

Primary= 2 
High school = 3 
Tertiary= 4 

B. Source of food for the household 

1. What is the main household's food acquisition strategy? 
FOODACQ: Buy from markets = 1 

Own production = 2 
Both = 3 
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2. Using the land, is the household producing enough for the family? 

ENPROD: Yes= 1 
No=0 

3.Do the household members have enough time for own production? 

YRSFARM: Yes= 1 

No=0 

4. How many years has the family been involved in farm ing? 

YEARFRM: 

AFFECTSPRD: 

C. Land Acquisition 

0-5= 1 

6- 15 = 2 

15 + = 3 

Pest= 1 

Disease = niversity of Fort Hare 
Drought= 3 Together in Excellence 
Frost= 4 

1. How did you acquire land? 

LANDAC: Communal= 1 
Inherited = 2 
Bought= 3 
Rent= 4 
Privately owned = 5 
Other= 0 

2. How much land do you own? 

LANDOWN: actual number of hectares 

3. How many hectares of land are you cultivating at the moment? 

CULTVHA: Actual number of cultivated hectares 
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D. Main Crops produced 

1. List of the main crops that are grown in your plot. 

CROP: Actual number of crops 

E. Reproduction System 
1. What type of production are you using? 

TYPEPRD: Organic = 1 
Inorganic = 2 

2. What is the source of seed/seedlings? 

SEEDSOU: Agriculture= 1 
Buy it= 2 
Both= 3 

3. What is the source of water for irrigation 

IRRIGATIO : Irrigation = 1 
Non irrigation = 0 

University of Fort Hare 
F. Credit Acquisition for agric purp gether in Excellence 
1. Do you need credit for farm ing? 

NDCRD: Yes= 1 
No=0 

2. If yes what do you need credit for? 

CREDITFOR: Buy inputs= 1 
Other= 0 

3. Where do you get the capital for farming? 

CAPITAL: Family income= 3 points 
Agric = 2 points 
Lima = 4 points 

4. Have you ever applied for credit? 

CRDAPL: 

G. Economic impact 

Yes= 1 
No=0 

1. What is a source of income on a monthly basis? 

SOURCEIN: Employed= 1 
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Grant= 2 

2. Has your agricultural income improved during the past three years? 

IMPRD: Yes= 1 
No=0 

J. How would you rate the economic well-being of your household after you are involved in the 
scheme? 

ECONM: Improved= 1 
Other= 2 

4. The total income of production 
TOT ALIN: Actual total income 
5. How much money you spent on the farm· 

SPENT: 

F. General 

I. State major production needs of the project 
University of Fort Hare 

NEEDS: Tractor = 1 Together in Excellence 
Labour =2 
Other= 3 

2. State your marketing needs 
MKTND: Transport =1 

Marketing skills= 2 
Network= 3 
Other= 4 

3. Do you have link with the Department of Agriculture? 

AGRICLNK: Yes= 1 
No=0 

4. Have you received assistance from the Department of Agriculture? 

AGRICASS: Yes= I 
No=0 

5. What are the challenges to production -input in your farm? 

CHLNG: Money to buy inputs= 1 
Other= 2 
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6. Does the family have livestock? 

Cattle: (LSUCT) Actual number of LSU 
Goats: (LSUGT) Actual number of LSU 
Chickens: (LSUCH) Actual number ofLSU 

7. Farming assets owned 

FARMASST: 1-5=1 
5+=2 

8. Family assets owned 
FAMILYASST: TV=l 

Radio= 2 
Cell phone = 3 
Computer=4 
TV + Radio + Cell p 
TV+ Radio= 6 
TV + Cellphone = 8 
TV+ Radio+ Cellphone ·..........:.~ -""""'" 

University of Fort Hare 
Together in Excellence 
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