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Access to reliable irrigation enables farmers to adopt new technologies and intensify agricultural, water 
and land productivity. The Fast Track Land Reform Programme (FTLRP) of 2000 in Zimbabwe ushered 
in new, unskilled cadres in the irrigation sector, drastically reducing the area under irrigation from 
approximately 200,000 ha developed for irrigation to around 120,000 ha. This trend could be explained 
by lack of knowledge of institutional factors influencing farmers’ decisions to participate in irrigation 
development. A study was done in Mashonaland East Province to investigate the institutional 
determinants influencing farmer participation in irrigation development. The empirical results revealed 
the importance of training, cost recovery, participation in design and implementation, access to 
extension, and access to credit extension in influencing farmers to participate in irrigation 
development. The findings suggest that it is important to identify institutional mechanisms of assisting 
the FTLRP beneficiaries to participate in irrigation development. Thus, policy-makers should put 
emphasis on increasing farmers’ knowledge and perception of the merits of irrigation development 
through better access to technical information and extension as this assists them to develop a positive 
economic assessment of irrigation development.  
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INTRODUCTION 

 
Rukuni et al. (2006) posit that irrigation development 
represents the most important interface between water 
and land resources.  Barau et al. (1999) emphasises on 
irrigation development as a means of increasing food and 
raw material production as well as promoting rural 
development. Similarly, Hussain et al. (undated) points 
out that irrigation has been regarded as a powerful factor 
for  providing  food  security,  protection  against  adverse 

drought conditions, increased prospects for employment 
and stable income, and greater opportunity for multiple 
cropping and crop diversification. Moreover, access to 
reliable irrigation can enable farmers to adopt new 
technologies and intensify cultivation, leading to 
increased productivity, overall higher production, and 
greater returns from farming (Hussain et al. undated).  
This, in turn,  opens  up  new  employment  opportunities, 
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both on-farm and off-farm, and can improve income, 
livelihoods, and the quality of life in rural areas. 
Generally, access to irrigation allows poor people to 
increase their production and income, and enhances 
opportunities to diversify their income base, reducing 
vulnerability caused by the seasonality of agricultural 
production as well as external shocks. This also has the 
potential to contribute to poverty reduction and the 
movement of people from ill-being to well-being (Hussain 
et al. undated). 

However, it has been argued that in many countries, 
institutional weaknesses and performance inefficiencies 
of public irrigation agencies have led to high costs of 
development and operation of irrigation schemes (Gyasi 
et al., 2006). Poor maintenance and lack of effective 
control over irrigation practices have resulted in the 
collapse of many irrigation systems. Yet regular training 
activities can contribute to successful irrigation 
management by communities. Rao (1993) argues that 
unless farmers are satisfied with their irrigation systems, 
there would be no incentives for the farmers to participate 
in irrigation developmental projects. Moreover, no 
irrigation technology, regardless of its ecological and 
economical soundness will have any impact on 
productivity and income unless it is adopted by a 
significant proportion of farmers. Against this background, 
the study, therefore, seeks to investigate the institutional 
factors that influence farmer participation in irrigation 
development. 

Mlambo and Zitsanza (2001) acknowledged the role 
that agriculture plays in the development of the 
Zimbabwean economy through its contribution to the 
overall economic growth, households’ income generation 
and food security. Further, the majority of Zimbabweans 
are rural based and derive their livelihood from 
agriculture. Approximately, over 80% of the rural 
population lives in Natural regions III, IV and V, where 
rainfall is erratic, low and unreliable, making dry land 
cultivation a risky venture (FAO, 2000). In addition, it is 
estimated that about 70% of Zimbabwe’s communal 
lands lie in region IV and V, characterised by erratic, low 
and unpredictable rainfall and only suitable for rain-fed 
agriculture (Food and Agricultural Organisation, FAO, 
2006). As a key drought mitigation measure, the 
Government of Zimbabwe (GoZ, 2000) has recognised 
the role of irrigation development in these areas (Rukuni 
et al., 2006). Smallholder irrigation is crucial for the 
sustenance of rural livelihoods in these semi-arid regions 
(Samakande et al., 2004). Moreover, as stated by Rukuni 
et al. (2006) improved supply of water increases water 
security, thus leading to a more secure and productive 
farm enterprise.  

In light of the above, the government of Zimbabwe, 
therefore, embarked on land reform programmes to 
rectify the land imbalances as the majority of 
Zimbabweans continued to live in rural areas, mostly on 
small   farms  in   less   favoured   agro-ecological   zones  

Mushunje, 2005).  
 
 
Fast Track Land Reform Programme (FTLRP) 
 
The Fast Track Land Resettlement Programme (FTLRP) 
was launched on the 15th July, 2000 (Utete, 2003). The 
programme was designed to be undertaken in an 
accelerated manner and with reliance on local resources 
with the following objectives as stated in policy 
documents:  
 

1. The immediate identification for compulsory acquisition 
of not less than 5 million hectares for Phase II of the 
Resettlement Programme, for the benefit of the landless 
peasant households  
2. The planning, demarcation and settler emplacement 
on all acquired farms  
3. Provision of limited basic infrastructure (such as 
boreholes, dip tanks and scheme roads) and farmer 
support services (such as tillage and crop packs) (Utete, 
2003) 
 

The FTLRP of 2000 changed Zimbabwe’s agrarian 
structure by rapidly expanding the number of small 
producers through the model A1 scheme, and small, 
medium and large scale commercial farmers through the 
A2 scheme, in addition to the communal areas and the 
remaining large-scale commercial farms (Manzungu, 
2003). Moreover, the Fast Track Land Reform 
Programme was also characterised by some structural 
changes regarding access to land and water, as key 
factors in agricultural production.  
 
 
Water and land resources inventory 
 

Manzungu (2003) states that actual water resources 
utilisation was estimated at 60 to 65% and irrigation alone 
utilising about 80% of the developed water resources. 
The estimated potential irrigable area in Zimbabwe is 
550,000 ha (Manzungu, 2003), of which 200,000 ha has 
been developed. This area included functional and non-
functional irrigation systems, as well as informal irrigation 
schemes. However, Rukuni et al. (2006) states that 
Zimbabwe lost 66,190 ha of irrigation land between 1997 
and 2003. The loss was due to droughts between 1997 
and 2002 and was also due to the land reform which 
caused conflicts over new farmers’ access to irrigation 
infrastructure, including theft of immovable equipment 
which reduced the area under irrigation.  
 
 
LITERATURE REVIEW 
 

Irrigation infrastructure investment 
 

Irrigation development continues to expand; however, the 



 
 
 
 
pace is slowing worldwide (Water Sector Board Report, 
2007). This has been attributed to challenges and 
constraints to irrigation development, especially social 
and environmental concerns. Moreover, low productivity 
of many existing schemes has prompted changes in 
investment policy away from new infrastructure 
development toward programs that improve performance 
of existing schemes.  Thompson (2001) states that even 
though irrigation is still one of the core investments 
activities of the World Bank’s Rural Portfolio, the number 
of irrigation schemes were expected to decrease. 
Similarly, Jones (1995) states that there has been a 
sharp decline in World Bank lending for new irrigation 
development and that funding for new irrigation 
construction has largely stopped and the emphasis is on 
the sustainability and efficiency of existing systems. In 
addition, cost and time overruns in irrigation projects 
have further eroded the confidence of funding agents. 
This is despite the fact that irrigation development can 
provide socio-economic benefits (Nhundu et al., 2010) in 
terms of increased household incomes and food security 
level. Denison and Manona (2007) state that 
infrastructure development alone is unlikely to succeed 
unless comprehensive strategies that consider all the 
activities that make up an irrigation enterprise, such as 
irrigation markets, credit, irrigation inputs, institution-
building and crop production information are put in place. 
 
 
Planning, design and implementation of irrigation 
projects 
 
The plot-holders need to be at the centre of the planning 
and implementation process which demands substantial 
two-way information transfer so that the implications of 
the decisions can be fully appreciated by intended end 
users (Denison and Manona, 2007). Furthermore, women 
are responsible for some 65% of farming activity in the 
smallholder irrigation sector, yet most of the decisions in 
meetings are still made by men. This might cause failures 
of the interventions. In addition, FAO (2001) highlights 
that failure is also likely to happen if public irrigation 
development continues without the involvement and 
participation of the water users in the process. It is only 
through their involvement from the beginning of a project 
that farmers can develop a sense of ownership and be 
likely to care for the system.  
 
 
Irrigation funding 
 

Irrigation development is expensive and the profitability of 
irrigated production is critical in justifying both short-term 
and long-term viability of an enterprise. As such, Rukuni 
et al. (2006) conclude that effective management is 
needed to enhance efficiency, cost recovery and be able 
to sustain the whole system. In Zimbabwe, development 
costs for small-scale irrigable schemes continued  to  rise  
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due to several factors, yet the country is faced with an 
acute shortage of foreign currency. This has affected the 
costs of raw materials that are procured from outside the 
country and consequently, has led to poor irrigation 
development.  
 
 
Operation and management 
 
While governments have participated in the expansion of 
irrigation schemes (Water Sector Board, 2007), the 
schemes’ performance has been sub-optimal. Where 
there has been sufficient investment and management 
input from governments, irrigation schemes have 
contributed to rapid increases in food production, the 
major public policy goal. However, the supply-led 
approaches and large-scale irrigation infrastructure that 
were to fuel growth have resulted in bureaucratic 
institutions that lack the structure and incentives for 
efficient management and have resulted in inflexible 
water-delivery systems not capable of responding to 
farmers’ needs. The study by Gyasi et al. (2006) in 
Ghana analysed the determinants of the success of 
community-based institutions for irrigation management. 
The findings of the study revealed that many schemes 
severely deteriorated or broke down completely in the 
past due to insufficient maintenance. 
  
 
Irrigation viability and cost recovery  
 
A Southern African Development Community report 
(SADC) (1992) indicated that most new smallholder 
irrigation schemes in the Southern Africa region will not 
cover the cost of development and operation and are 
therefore uneconomic.  Furthermore, Mupawose (1984) 
questioned the economic viability of smallholder irrigation 
schemes in Zimbabwe and pointed out that certain 
smallholder schemes have failed and are under-utilised 
due to poor management, lack of inputs and irrigation 
experience by farmers. In the same report Mupawose 
(1984) advocated for the reduction of subsidies on 
smallholder irrigation and indicated that irrigation 
development has become expensive and suggested that 
some form of cost recovery should be employed in these 
schemes. However, FAO (2002) posit that cost recovery 
from poor farmers for operation and maintenance of 
irrigation systems is controversial as subsidising these 
services and providing irrigation water far below cost is 
financially unsustainable.  
 
 
MATERIALS AND METHODS 
 
Study area 
 

The research was done in Mashonaland East Province. The 
province lies in Natural Region IIb, III and IV of Zimbabwe. Natural 
Region II specialises on  flue-cured  tobacco,  maize,  cotton,  sugar  
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beans and coffee can be grown. Sorghum, groundnuts, seed 
maize, barley and various horticultural crops are also grown. 
Supplementary irrigation is done for winter wheat. Animal 
husbandry like poultry, cattle for dairy and meat, is also practiced. 
Natural region III is a semi-intensive farming region. The region is 
subject to periodic seasonal droughts, prolonged mid-season dry 
spells and unreliable starts of the rainy season. Irrigation plays an 
important role in sustaining crop production. Natural regions IV is 
too dry for successful crop production without irrigation, but 
communal farmers have no other choice but to grow crops in these 
areas even without access to irrigation. 
 
 
Sampling procedure and data analysis 

 
Stratified sampling was done to categorise respondents into two 
strata; irrigation participants

1
 and non-participants

2
. Overall, 120 

respondents were selected for interviews (60 farmers from each 
stratum). A structured questionnaire was administered to 
respondents through face-to-face interviews. 

Statistical Package for Social Scientists (SPSS) program was 
used to analyse data using descriptive statistics and binary logistic 

regression model as the main analytical tools. To determine factors 
that affect the decision to participate in irrigation development a 
binary regression model was used. The dependent variable in this 
case was a dummy variable that represented either participation in 
irrigation development or otherwise. The farmer's decision 
regarding participation in irrigation development is expressed by the 
following formulas: 
 
Prob(event) = Prob(Y, 1 represents ith farmer participated, 

and 0,otherwise)                                                                             (1) 
          
Let Xi represent the set of parameters which influence participation 
decisions of the ith farmer. For the farmer, Zi is a direct utility 
derived from the participation decision, which is a linear function of 
k explanatory variables (X), and is expressed as: 
 
              

 
    (2) 

 

Where; β0 is the intercept term, β1, β2, β3,…,βi are the coefficients 
associated with each explanatory variable X1, X2, X3,…,Xki. 
Gathered in a vector X, these factors explain the irrigation 
participation decision, or the probability that the ith farmer 
participates in irrigation development: 
 

   
   

                                                                                              (3) 

 
Where; Pi denotes the probability that the ith farmer's participation 
decision and (1 − Pi) is the probability that the farmers does not 
participate. The odds (Y = 1 versus Y = 0) to be used can be 
defined as the ratio of the probability that a farmer participates (Pi) 
to the probability of non-participation (1 − Pi), namely 
odds = Pi/(1 − Pi). By taking the natural log, we get the prediction 
equation for an individual farmer (Shaban et al., 2006); 

 

                                                           (4) 
 

                                                             
1
 In this paper, an irrigation participant refers to A2-Model farmer who has 

been allocated an irrigation plot under the FTLRP and is actively participating 

in rehabilitation and development of an irrigation system.  
2
 In this paper, a non-participant refers to A2-Model farmer who has been 

allocated an irrigation plot under the FTLRP and is not participating in any 

irrigation rehabilitation and development activities. 

 
 
 
 
Where Li = log of odds ratio; Pi = the probability of participation in 
irrigation development by the i

th
 household.1-Pi = the probability of 

non-participation in irrigation development by the i
th
 household 

Whereby the value of:  
 

                                                                        (5) 
 
And the value of Zi is also referred to as the log of the odds ratio in 
favour of participation and is calculated by the following regression 
equation: 
 
Zi = β0 + β1X1 + β2X2 + β3X3+……. β11X11 + µi 

 
Where; β0= intercept term, β1, ……β11 = the slope parameters of the 
model which measures the change in Li for a unit change in the 
explanatory variables and µi  is the error term, and X1.....X11, are 
factors explaining the irrigation participation decision, or the 
probability that the ith farmer participates in irrigation development. 
These factors and how they are measured is further discussed in 

Table 1. 

 
 
RESULTS AND DISCUSSION 

 
Farmer characteristics 
 
The descriptive results based on the farmers’ 
characteristics are presented in Table 2. The average 
household age of irrigation participants and non-
participants were 42 and 51 years, respectively suggesting 
that younger farmers participate more in irrigation 
development. Age was negatively related to farm 
adoption of new technology (Turner et al., 1983). Older 
farmers are likely to be more risk averse and more 
resistant to change and, therefore, be reluctant to 
participate in developmental initiatives. In contrast, 
findings by Kenkel and Norris (1995) indicated that, as a 
measure of experience, age has a positive effect on 
participation as older farmers would want to participate in 
the projects.  Mushunje (2005), citing Bembridge (1987) 
posits that an individual’s age is one of the most 
important factors pertaining to his personality make-up, 
since his/her needs and the way in which he/she thinks 
and behaves are all closely related to the number of 
years he/she has lived. Furthermore, age may have an 
impairing effect on physical abilities, which are important 
on family holdings, and as Bembridge (1987) notes, 
several studies have indicated little or no mental 
deterioration at least up to 60 years of age. 

More female-headed households (60%) participate in 
irrigation development compared to male-headed 
households (40%). A study in Zambia by Thangata et al. 
(2002) revealed that female-headed households adopt 
resource technology more than male-headed householdds, 
ceteris paribus. Again, there were more female-headed 

households than male-headed households in both 
categorIes (60 and 80% for participants and non-
participants respectively). Most households in rural  areas

http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6T3X-4N55TH5-1&_mathId=mml1&_user=2093731&_cdi=4958&_rdoc=1&_acct=C000056142&_version=1&_userid=2093731&md5=f4e9c0e7c6fcbee0217a92dbefd4226c
http://www.sciencedirect.com/science?_ob=MathURL&_method=retrieve&_udi=B6T3X-4N55TH5-1&_mathId=mml1&_user=2093731&_cdi=4958&_rdoc=1&_acct=C000056142&_version=1&_userid=2093731&md5=f4e9c0e7c6fcbee0217a92dbefd4226c
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Table 1. Description of the variables specified in the empirical binary logistic model.  
 

Acronym Description Type of measure Expected sign 

Dependent variable 

 PART Farmer participates in irrigation development Dummy (1 if yes, 0 if no)  
    

Explanatory variables 

AGE Age of household head Actual number of years +/- 

SEX Sex of household head 1 = male; 2 = female + 

EDUC No. of years education of head Actual number of years + 

FSIZE Family size Actual size of family + 

LABFO Labour force size Actual members in labour force + 

HHINCO Household income Actual household income + 

CONTEXT Contact with extension  Dummy (1 if yes, 0 if no) + 

TRAINING Access to training Dummy (1 if yes, 0 if no) + 

CREDIT Access to credit Dummy (1 if yes, 0 if no) + 

DEIMPL Participate in design and implementation Dummy (1 if yes, 0 if no) + 

COREC Participate in cost recovery program Dummy (1 if yes, 0 if no) + 

 
 
 

Table 2. Farmer characteristics. 
 

Parameter Participant Non-participant 

Household head age (years) 42 51 

Household head sex (%) 
Male 40 20 

Female 60 80 
    

Level of education (years) 11.3 4.6 
   

Employment status (%) 

Formally employed 35 33 

Full-time farmer 52 27 

Pensioner 13 40 
    

Household size 8.69 5.88 
   

Household labour force 
≥ 16 years 6.21 (72%) 4.72 (80%) 

< 16 years 2.48 (28%) 1.16 (20%) 
 

Source: survey data. 

 
 
 
are headed by females due to male migration to urban 
areas (Mushunje, 2005).  

Sex of household head is important as it influences the 
ability of the household to source income (Mushunje, 
2005). Headship also influences access to assets such 
as land and capital that have a direct bearing on 
agricultural productivity. More female-headed households 
(60%) participate in irrigation development compared to 
male-headed households (40%). A study in Zambia by 
Thangata et al. (2002) revealed that female-headed 
households adopt resource technology more than male-
headed households, ceteris paribus.  

Education of the household head often influences 
adoption of technology positively (Hoag et al., 1999). 
Household heads with more years of schooling would be 
expected to better  visualise  the  benefits  of  technology. 

On average, irrigation participants attended schooling for 
11 years compared to 5 years for non-participants 
suggesting higher level of education for irrigation 
participants. Non-participants were found to be 51 years 
old on average to 42 years for irrigation participants 
(section 4.1.1) and by virtue of being young, participants 
may have reached tertiary level, thus attaining more 
years in school compared to non-participants. Thus, the 
more educated the farmer is, the higher the probability of 
participating in irrigation development as they are in a 
position to acknowledge the benefits and merits of 
participating. The better educated a household head; the 
more likely they are to participate in projects (Matsumura, 
1997; Beard, 2005). However, in contrast, given the 
nature of benefits and the time it takes to realise them, 
the   more   educated   household   heads  would  have  a 
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higher opportunity cost of labour (Pitt and Sumodiningrat, 
1991). 

Fifty-two percent of irrigation participants were full-time 
farmers compared to 27% of the non-participants, 
suggesting why irrigation participants were participating 
more in irrigation development. Again, 35% of the 
irrigation participants were in formal employment 
compared to 33% of the non-participants. As observed in 
section 4.1.3, irrigation participants have more years of 
schooling on average (11 years) compared to non-
participants (5 years). This could explain why more 
irrigation participants were formally employed than non-
participants. As such, more educated household heads 
would have a higher opportunity cost of labour (Hoag et 
al., 1999). Only 13% of the irrigation participants were 
found to be pensioners compared to 40% of non-
participants. Non-participating farmers were on average, 
older than participating farmers, could explain why most 
of them are pensioners. These farmers could be getting 
little income which demotivates them to participate in 
irrigation development.   

On average, participating households were larger in 
size (8.69) compared to non-participants (5.88), 
suggesting a larger supply of labour for participating 
households. A larger family size implies a variety of 
labour capacity in the form of children, youngsters, adults 
and elderly members (Parikh et al., 1995). As such, the 
mix of labour enables the rational household head to 
assign the right job to the right person.  As discussed in 
previously more irrigation participants were found to be 
full-time farmers (52%) compared to their non-
participants (27%), thus could have been residing at the 
farm with their families. Human resources are vital to the 
development process because they are both the targets 
and instruments of development in Mushunje (2005) 
(Bembridge, 1987). Furthermore, small-scale farming 
heavily depends on its family for labour as labour inputs 
largely replace capital inputs. Although a larger family 
size puts extra pressure on farm income, it does ensure 
availability of enough labour for farm operations to be 
performed citing Parikh et al. (1995) (Mushunje, 2005). 
Household size has been observed to have a positive 
relationship to technology adoption (since larger 
households mean more labour) and that larger 
households would show more willingness to participate in 
project activities (Gladwin et al., 2002).  

Interestingly, 80% non-participants were in the labour 
force category compared to 72% for irrigation 
participants, suggesting an increased labour force base 
for non-participants. However, Sebotja (1985) in 
Mushunje (2005) argued that whether or not the de facto 
or de jure size of household can influence the efficiency 
of farming operations, it is not very consistent. This is 
because some members of the household may not be 
available during periods of peak demand for labour and 
this may have a negative effect on farming activities.  

On one hand, a household with  higher  incomes  would 

 
 
 
 
be more likely to participate in intervention programmes 
than the one with lower incomes since the farmer would 
even hire labour if they were constrained in that direction 
(Thangata et al., 2002). On the other hand, household 
with higher incomes would have higher opportunity cost 
of their labour and would not be willing to hire labour for 
the projects unless the returns were higher than the cost 
of labour.  

On average, irrigation participants had a lower annual 
income from farm and non-farm activities compared to 
non-participants with an annual average of US$2,709.50 
and 2,881.70, respectively (Table 3). However, it is 
interesting to note that irrigation participants still 
participated in irrigation development. In contrast, 
Thangata et al. (2002) suggested that household with 
higher incomes would be more likely to participate in 
intervention programmes than those with lower incomes.  

The highest contributing activity to household income 
for irrigation participants is hiring out agricultural 
equipment (24.4%) yet the same activity is the least 
contributor to household income for non-participants 
(2.2%). Irrigation participants own tractors which they 
hired-out and made more money compared to hiring out 
small equipment, with little returns for the non-
participants. The highest contributor to household income 
for non-participants is remittances, contributing 23.7% 
and only 10.6% to irrigation participants’ household 
income. A few non-participants were full-time farmers 
(27%), as such they were engaged in other non-farm 
activities where they earned more income. Possibly, the 
fact that non-participants were on average older than 
irrigation participants, they could be having older children 
who remitted more money to them. 
 
 
Institutional policy variables 
 
Extension services 
 
Contact with extension allows farmers greater access to 
information (Whittome et al., 1995; Atta-Krah and Francis 
1987). Having sufficient knowledge about the technology 
enables farmers to optimise these decision-making 
processes (Feder et al., 1985). Although other farmers 
consider fellow farmers to be the most important source 
of agriculture information, some prefer more specifically 
trained sources as the complexity of the message 
increases. The acquisition of knowledge may lead to a 
change in farmer perceptions about risk and profitability. 
Thus, farmers who are knowledgeable about profit-
enhancing technologies will choose to adopt (Negatu and 
Parikh, 1999).  

Only 18.3% of the irrigation participants had access to 
extension services compared to 8.3% of non-participants 
suggesting higher participation amongst irrigation 
participants (Table 4). Farmers with frequent contacts 
with extension services and experts and  easy  access  to  
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Table 3. Sources of income for sample households. 
 

Source of Income 

Irrigation participants Non-participants 

Average income 
(p.a.) (US$) 

%aPercentage of 
total 

income 

Average income 
(p.a.) (US$) 

Percentage of total 

income 

Agriculture  449.2 16.6 298.3 10.4 

Remittances 287.4 10.6 684.0 23.7 

Hiring out family labour 63.6 2.3 309.0 10.7 

Hiring out agricultural implements 659.9 24.4 63.6 2.2 

Sale of livestock 129.8 4.8 259.8 9.0 

Building activities 378.0 14.0 506.6 17.6 

Beer brewery business 175.4 6.5 200.0 6.9 

Cross-border trading business 221.6 8.2 382.6 13.3 

Engaged in shop business 344.6 12.7 177.8 6.2 

Totals 2,709.5 100 2,881.7 100 
 

Source: Survey data. 

 
 

Table 4. Access to institutional services. 

 

Access to credit  
Irrigation participants (n=60) Non-participants (n=60) 

No. of farmers %Percentage No. of farmers Percentage 

Access to extension 11 18.3 5 8.3 

Access to training 27 45.0 13 21.7 

Accessed credit* 37 61.7 11 18.3 

Participate in cost recovery 13 22.0 3 5.0 

Participate on D & I
#
 13 22.0 - - 

 

Source: Survey data.*Credit refers to financial assistance for either investment or operational (working capital) purposes; 
#
Design and 

implementation and this facet only captured data from participating household. 
 

 
 
information about problems, potentials, and 
performances of water and irrigation projects, can 
regularly upgrade their knowledge on development 
projects (Sidibé, 2005; Forson, 1999). Poor access to 
extension services could be attributed to the economic 
challenges experienced in Zimbabwe which affected such 
services as extension, training among other support 
services.  
 
 
Farmer training 
 
Farmers’ training for the promotion of agricultural 
technology is similar to education (Sidibé, 2005; Forson, 
1999). As such, farmers who receive regular training had 
a higher probability of participating. Forty-five percent of 
the irrigation participants had access to training services 
compared to only 21.7% non-participants. After the 
FTLRP, the government prioritised development and 
rehabilitation of irrigation systems and as such training 
was geared towards irrigation development. This also 
suggests why participation is higher among irrigation 
participants.  

Credit accessibility 
 
Access to credit positively influences farmers’ decisions 
to participate in irrigation development. As such, it is 
therefore expected that higher access to credit increases 
the probability of farmers participating. The results show 
that 61.7% of the irrigation participants accessed credit 
compared to 18.3% of the non-participants. Since the 
cost of irrigation equipment increased beyond what most 
farmers afforded (Rukuni et al., 2006), the government 
moved in to advance loans to irrigation farmers and 
suggests why irrigation participants were involved in 
irrigation development activities.  
 
 
Design and implementation (D & I) 
 
Involving farmers in planning, design and implementation 
of irrigation systems gives farmers a sense of ownership 
of the projects. Plot-holders need to be at the centre of 
the planning, design and implementation process so that 
the implications of their decisions can be fully appreciated 
(Denison and Manona,  2007).  Most  farmers  (78%)  did  
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Table 5. Parameter estimates of the binary logistic regression model. 
 

Variable β S.E. Sig. Exp(B) 

AGE −0.069 0.041 0.094* 0.934 

SEX 0.264 0.401 0.510 1.303 

EDUC 0.232 0.133 0.080* 1.262 

FSIZE −0.978 0.959 0.308 0.376 

LABFO 1.244 0.398 0.002*** 3.471 

OFFAI 0.631 0.964 0.513 1.880 

HHINCO −0.829 0.860 0.335 0.437 

CONTEX 1.686 0.741 0.023** 5.400 

TRAIN 1.767 0.667 0.008*** 5.855 

CREDIT 1.322 0.729 0.070* 3.750 

DEIMPL 2.431 0.836 0.004*** 11.375 

COREC 2.499 0.853 0.003*** 12.169 

Constant −13.625 3.220 0.000 0.000 
 

*, **, ***, Significance at 10, 5 and 1%, respectively.  

 
 
 
not participate in design and implementation of irrigation 
systems. When the FTLRP was launched, new farmers 
were allocated plots on existing irrigation systems. As a 
result, farmers did not have the sense of ownership and 
thus eroded their willingness to participate in irrigation 
development. As such, they were forced to operate these 
systems unsustainably, hence, the faster they 
dilapidated, leading to increased irrigation system 
failures. Failure of irrigation systems is likely to happen if 
the public irrigation development continues without the 
involvement and participation of the water users in the 
system’s operation and management (FAO, 2001).  
  
 

Cost recovery 
 

Sound cost recovery mechanisms ensure availability of 
credit to finance irrigation development initiatives. 
Irrigation development has become expensive and some 
form of cost recovery should be employed in irrigation 
schemes to increase efficiency (Mupawose, 1984). This 
promotes viability and sustainability of irrigation schemes 
in the long run. This also increases the willingness of 
farmers to participate in irrigation development due to 
availability of funds. Cost recovery was more evident 
within the participants (22%), suggesting they were 
repaying the loans advanced to them, in comparison 5% 
of the non-participants. The irrigation participants who 
were advanced loans were required to pay back the 
funds on a cost recovery basis, ensuring more funding for 
irrigation development. This suggests why participants 
are willing to participate in irrigation development.  
 

 

Empirical results 
 

Age   (AGE)   was   found   to   be   negatively  related  to 

participation in irrigation development at the 1% level, 
suggesting a higher probability of participation in irrigation 
development among younger farmers than older farmers 
(Table 5). Older farmers are likely to be more risk averse 
and thus more resistant to change (Turner et al., 1983). 
In contrast, however, considering the losses incurred by 
failing to adopt technology, older farmers are likely to 
adopt technology (Kenkel and Norris, 1995).As discussed 
previously, irrigation participants were found to be 
younger, and at this level, it is concluded that younger 
farmers have a higher probability of participating in 
irrigation development. 

Level of education (EDUC) was positively related to 
participation at the 10% significant level, implying that 
more educated farmers had a higher probability of 
participating in irrigation development. Irrigation 
participants had more years in schooling, suggesting that 
they were more educated and thus participated in 
irrigation development. The better educated a household 
head; the more likely they are to participate in projects 
(Matsumura, 1997; Beard, 2005). In contrast Hoag et al. 
(1999), argues that given the nature of benefits, and the 
time it takes to realise them, it is expected that more 
educated household heads would have a higher 
opportunity cost of labour; hence this variable would be 
negatively related to participation.     

Labour (LABFO) was positively related to participation 
in irrigation development at the 1% significant level. For 
every 1 unit increase in labour score, we expect a 3.471 
times increase in the log-odds of participation. More 
labour force means that a variety of labour capacity is 
available (Parikh et al., 1995). With increasing labour 
force, there is a tendency of increasing participation in 
irrigation development. However, participants were found 
to have less labour force but still participated in irrigation 
development.  



 
 
 
 
Institutions policy variables 
 
Contact with extension (CONTEXT) had a positive effect 
on participation in irrigation development at the 5% level, 
suggesting that farmers who are in contact with extension 
had a higher probability of participating. Contact with 
extension allows farmers greater access to information 
on technology, thus increasing farmers’ ability and desire 
to participate (Atta-Krah and Francis, 1987). In addition, 
farmers with increased access to extension will be well-
appraised on challenges they face and can upgrade their 
know-how on developmental projects (Sidibé, 2005; 
Forson, 1999). 

Participating in design and implementation of irrigation 
projects (DEIMPL) was found to be positively related to 
participation at significant at the 1% level. The odds of a 
farmer who participated in the design and implementation 
of the irrigation scheme is 11.375 times the odds of a 
farmer who did not get involved in the design and 
implementation of irrigation systems. A farmer involved in 
the design and implementation of the scheme had a 
sense of ownership and increased the desire to 
participate in irrigation development. It is only through 
involving farmers that a sense of ownership is instilled in 
them, thus are likely to participate and care for the 
system (FAO, 2001). In addition, putting plot-holders at 
the centre of the design and implementation implies their 
decisions are fully appreciated (Denison and Manona, 
2007). However, as noted previously, fewer farmers 
participated in the design and implementation of irrigation 
systems. 

Training (TRAINING) was positively related to 
participation at the 1% level. The impact of training on 
irrigation participation decision is significantly positive, 
with the likelihood to participate by a trained farmer 
greatly increased compared relatively to an untrained 
farmer. For every 1-unit increase in training score, we 
expect a 5.855 times increase in the log-odds of 
participating in irrigation development, ceteris paribus. As 
argued by Sidibé (2005) and Forson (1999), farmers’ 
training is similar to education, as such, training farmers 
increased willingness to participate. 

Access to credit (CREDIT) was found to be positively 
related to participation. The odd of a farmer accessing 
credit and participating in irrigation development is 3.750 
times the odds of a farmer who did not have access to 
credit. As shown previously, irrigation participants had 
access to credit more than non-participants. This 
positively influenced participants to engage in irrigation 
development, given that the costs of developing irrigation 
continued to rise beyond the reach of many (Rukuni et 
al., 2006).  

The cost recovery (COREC) variable was found to be 
significant at 1% level. The odds of a farmer involved in 
the cost recovery program participates in irrigation 
development is 12.169 times the odds of a farmer not 
involved in program. Irrigation participants were  found  to  
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participate in cost recovery programs more than non-
participants (although fewer farmers have participated in 
both cases). Funds generated through a cost recovery 
system ensure availability of funds for further irrigation 
development, repair and operation, and maintenance of 
irrigation systems.  
 
 
Conclusions 
 
Generally, the findings suggest that any change in each 
one of the institutional factors under study significantly 
influence the probability of participating in irrigation 
development. In light of this, it is thus important to identify 
mechanisms and strategies of assisting the “new” FTLRP 
beneficiaries to encourage them to participate more in 
irrigation development. In trying to come with these 
mechanisms and strategies, it is important to consider 
that these new farmers did not have institutional support 
put in place when they were resettled during the FTLRP. 
These farmers also are resource-constrained and do not 
have collateral to support their financial support 
requirements from financial institutions.  
 
 
Policy recommendations / insights 
 
To increase and promote the likelihood and probability of 
farmer participation in irrigation development, 
policymakers should put emphasis on the following 
insights:  
 
1. Difficulty in accessing credit appears to be one of the 
major constraints to participation in irrigation 
development. There is need for greater financial and 
institutional input into irrigation development initiatives. 
The credit system should also take into cognisant that 
new farmers do not have collateral security for 
agricultural funding, as such; prerequisites for accessing 
credit should be conducive and accommodative to these 
farmers.  
2. Mechanisms should be put in place on overcoming 
credit market failures and promote repayment of loans 
advanced to farmers on a cost recovery basis. 
3. Research and extension arguably should be the 
fundamental core of government support to agriculture 
and irrigation farming. Farmers, in particular the new 
farmers, should be well abreast of changes going on in 
the global world on agricultural technologies.  
4. Training of extension staff should incorporate the 
needs for younger and new irrigation farmers. The 
training should also be able to capture the respective and 
relevant needs of individual farmers, based on location 
and region. 
5. Farmer participation in the design and implementation 
of irrigation systems should be promoted. This instils a 
sense  of  ownership  in  farmers  and as such;  promotes 
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sustainability of agricultural projects. 
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