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Introduction

• Currently, and apparently more so in the future, smallholder irrigation agriculture

will increase.

• This increase will largely be due to increasing risk associated with rain-fed crop

production.

• Adoption of efficient irrigation technologies remains one of the fundamental

problems in agricultural economics, particularly among small scale farmers.

• Yet it is a critical component of current strides to promote efficient use of resource.



The problem

• Growth in irrigation, in the Limpopo River Basin, is expected to remain relatively

modest, with climate change making water scarcer and scarcer.

• At the same time, rapid growth in urban populations, mining and energy projects

are anticipated to place enormous pressure on the basin’s water resources.

• Drip irrigation technology has a potential to improve water use efficiency

(increase water productivity).

• Yet its adoption is patchy with mixed outcomes in different locations.



The problem

• While considerable amount of work has been done in a bit to assess the potential

of drip irrigation technology.

• Concentrated on the technical aspect such as;

• Water-use efficiency; subsurface distribution; water quality and potential for using saline

water (Assouline et al., 2006; Karlberg and de Vries, 2003; Khaddam et al., 2015; Nakayama

and Bucks, 1991).

• With little attention to the socio-economic dimension particularly in sub-Saharan

Africa (Carb and Friedlander, 2014; Fredlander et al., 2013).



The problem

• Failed uptake of drip irrigation technology is mainly due to the transfer of static

artifacts from other countries lacking similar context (Carb and Friedlander,

2014).

• With the water resource at the basin reaching a closure level, the question is;

what is the potential of drip irrigation technology as a water demand

management strategy in the basin?



Objectives 

• The overall objective of the study was to evaluate the potential of drip irrigation

technology as demand management option.

• Specific objectives were:

1. Estimate demand for drip irrigation technology by smallholder farmers in the LRB.

2. Estimate smallholder farmers’ willingness to pay for attributes of drip irrigation technology.

3. Assess the viability of using drip irrigation technology in smallholder agriculture in the LRB.



Methodology

• Applied mixed logit model to:

• Estimate demand for drip irrigation technology and

• Estimate WTP

• Applied Economic appraisal criteria (Benefit cost ratio, Net Present Value and 

Internal Rate of Return) to assess viability.



Methodology

• Mixed logit model

• Grounded in the random utility maximization (RUM) theorem with the premise 

that agents choose alternatives that maximizes their utility.

• (1)



Methodology
Economic appraisal criteria 

• Project evaluation framework, aimed at supporting decision making.

• All direct and indirect benefits and costs of a project are identified, quantified,

valued in monetary terms and compared against a range of optimality criteria on

an ex ante basis.

•
( )
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Application 

The survey

• Farming households across three riparian states in the LRB were surveyed.

• Face-to-face interviews, using a structured questionnaire, were conducted by 

trained enumerators.



Application 
Study area



Application

The product

• Choice modelling technique was used in which farmers were given a set of 

options of drip irrigation technology.

• The different options were distinguished by a set of attributes (subsidy, extension 

service, credit, expected water saving and initial costs) with varying levels.



Application 
The product

Given the following choice sets, how would your household rank, on scale of 1 (most preferred) to 3, least 
preferred), the three options, within each choice set?



Application
Sampling 

• A total of 1138 households were interviewed, of which 1035 were used for the 

analysis.



Results 
• Irrigation

Are all your crops

exclusively rainfed? Pafuri-triangle

Upper 

Umzingwane

Upper 

Limpopo

Average

Yes
97.54% 91.50% 77.14% 93.35%

No
2.46% 8.50% 22.86% 6.65%



Results
• Demand for drip irrigation technology

Random Parameter Mean Estimates

Estimates Standard Error

Initial cost (hundred USD) -0.0311*** 0.0042

Subsidy 1.0599*** 0.0819

30% Water saving 0.158** 0.0581

10% water saving 0.5303*** 0.1052

Extension Service Pafuri-triangle 0.0518 0.1341

Extension Service Upper Umzingwane -0.0144 0.1212

Extension Service Upper Limpopo -0.0787 0.0825

Credit Pafuri-triangle -0.1104 0.0794

Credit Upper Umzingwane -0.1413** 0.064

Credit Upper Limpopo 0.0489 0.0663



Results
• WTP for attributes of drip irrigation technology

Attributes of drip irrigation technology Mean WTP (USD)
Subsidy 105.94
30% water saving 15.54
10% water saving 52.75
Extension service_Pafuri-Triangle 4.73
Extension service_Upper Umzingwane -1.80
Extension service_ Upper Limpopo -8.30
Credit_Pafuri-Triangle -11.40
Credit_Upper Umzingwane -14.74
Credit_Upper Limpopo 4.54



Results
• Viability assessment

Economic indicators Upper Limpopo

Upper 

Umzingwane Pafuri-triangle

NPV P9,318 USD2,236 M165,623

IRR 38.3% 99.11% -

Benefit-cost ratio 1.04 1.07 1.12



Summary
• The study aimed at assessing the potential of drip irrigation technology as a water

demand management option.

• Employed mixed logit (to estimate demand and WTP) and applied economic

appraisal criteria.

• Application to LRB



Conclusion
• There is demand for drip irrigation technology in the LRB.

• Demand is driven by initial costs, subsidy, expected water saving and credit.

• Drip irrigation technology appears to be a viable option for smallholder

farmers.

• However, sensitivity analysis shows that in some cases a small change in

the cost of the drip irrigation kit can result in negative return for the

farmer.



Recommendations 
• Since the BCR is barely greater than the point of viability, drip irrigation should be

prioritised for high value vegetables.

• There is a need to develop unorthodox funding mechanism, since farmer are not

willing to take loans yet initial cost appeared to significantly affect demand for drip.

• There is a need to implement campaign aimed at educating farming households on

the importance of water saving, since they seemed to place less value on higher

water savings.
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