
VU Research Portal

Using discrete choice experiments to inform environmental policy in a developing
country context
Tarfasa Faro, S.

2019

document version
Publisher's PDF, also known as Version of record

Link to publication in VU Research Portal

citation for published version (APA)
Tarfasa Faro, S. (2019). Using discrete choice experiments to inform environmental policy in a developing
country context: Case studies from Ethiopia. [PhD-Thesis - Research and graduation internal, Vrije Universiteit
Amsterdam].

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

E-mail address:
vuresearchportal.ub@vu.nl

Download date: 23. May. 2023

https://research.vu.nl/en/publications/1a55f56f-7da1-42bb-8ab9-ef444afd23fb


9 

  

Summary 
In order to progress towards achieving the sustainable development goals articulated most 

recently by the United Nations in 2015, it is paramount to improve the knowledge and 

information base for integrated environmental-economic policy and decision-making. The 

integration of socio-economic knowledge and information into decision-making surrounding 

environmental policies, programs or projects is expected to benefit in particular developing 

countries where there is a strong correlation between poverty, economic development and 

environmental degradation. Because of the public good nature of many if not most environment 

and development policies, programs and projects, information about their socio-economic 

impacts on different groups in society for inclusion in cost-benefit analysis will in most cases 

not be available by investigating traditional economic markets. Appropriate alternative non-

market valuation methods are therefore needed instead. Stated preference approaches that 

directly ask potential beneficiaries of these policies, programs or projects in public surveys for 

the value they attach to the impacts on their own or community livelihoods, typically measured 

through their willingness to pay (WTP) in a simulated market, are the most widely applied non-

market valuation method. Within the group of stated preference approaches, discrete choice 

experiments (DCEs) are nowadays most popular due to their convenient ability of eliciting 

public preferences for policy alternatives and their key characteristics, including the price of 

implementation. However, reviews of and guidelines for DCEs in developing countries seems 

to have followed a one-size-fits-all approach since they are often instigated by international 

donors and higher educated local students in developed countries from onlookers’ point of 

view, and homegrown expertise and institutional capacities are still limited. 
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The main objective of this PhD dissertation is to develop, apply and test the usefulness of 

tailored DCEs in informing environmental policy and decision-making in a developing country 

context in Ethiopia. Specific methodological issues are tested, in particular the role of income, 

literacy and communication in public understanding and learning in DCEs where survey 

participants are typically asked to answer hypothetical questions for more or less familiar goods 

and services in a series of choice tasks. The research is based on four case studies in Ethiopia, 

in contexts ranging from urban water supply to solid waste collection and the marketing of 

organic beans in a rural market. 

 

The first case study in this dissertation attempted to elicit public preferences for improvements 

in solid waste services across different socio-economic zones in the city of Hawassa. Most 

attempts to improve solid waste management in cities in Ethiopia have focused on the technical 

supply aspects of the services, mostly ignoring the relevant demand side of the solid waste 

management services. This includes the ability to pay for the services in order for the service 

to be provided in a financially viable way based on full cost recovery and without relying on 

child labor. The results show that there exists substantial public WTP to improve solid waste 

management in the city Hawassa in terms of more frequent collection times and recyclable 

waste separation through the provision of waste bins. New in this study is the focus on child 

labor in the waste management sector. Interestingly, households are willing to pay a significant 

premium over and above existing service charges to abolish child labor in the waste sector, 

especially households with female household heads and higher income levels. As expected, 

respondents living in wealthier neighborhoods are more likely to be willing and able to pay 

higher service charges. These results provide important information to municipality officials 

and the waste management sector as these aspects can be targeted more specifically to generate 
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additional revenues and design appropriate strategies to improve existing solid waste 

management services. 

 

In the second case study in this PhD dissertation, households’ WTP for improved urban 

drinking water supply services in the city of Hawassa are examined. In Ethiopia, drinking water 

supply coverage is among the lowest in the Sub-Saharan Africa countries. Cost recovery rates 

of these services are typically low, while demand for more reliable services is high and rapidly 

growing. This case study employs DCEs to estimate the non-market value of specific water 

supply service improvements related to water safety and more frequent water supply. The 

findings from this case study indicate that households are willing to pay extra for improved 

levels of water supply over and above their current water bill, in particular households living 

in the poorest neighborhoods of the city with the lowest service levels. Women value the 

improvement of water quality most. Respondents who spend on average more money on 

bottled water value water quality improvements more than those who spend less on bottled 

water. New in this study from a methodological point of view is the preference learning 

detected in survey participants’ choice behavior when going through a sequence of hypothetical 

choice tasks. The estimated economic values can be used in policy appraisals of improved 

drinking water supply investment decisions in the future.  

 

The third case study in this PhD dissertation assesses through a contractual agreement what 

technical, institutional and economic conditions need to be in place to encourage farm 

households in Halaba, Ethiopia to invest in and maintain water ponds on their land and reduce 

their vulnerability to droughts. Previous attempts to build heavily subsidized water ponds in 

the area largely failed. The novelty of the study is that we use a DCE to identify relevant 



12 

  

contract characteristics, to which farmers attach most importance when aiming to improve 

water management in dryland agriculture, and support effective uptake of contractual 

agreements through adequate communication. The results in this study show that demand for 

the offered contractual agreements is high and farmers are willing to pay market interest rate 

levels to obtain the financial support (micro credit) for such an investment decision. Given the 

high illiteracy rate in the study area and the uncertainty whether or not the sampled households 

understand the specific contractual terms and conditions, visual aids were used in a split sample 

approach. The samples with and without the visual aids generated significantly different 

results. The sample who received the version of the CE with the visualizations made more 

stable and less random choices, highlighting the importance of how information is conveyed 

to survey participants in a developing country context. Moreover, the results indicate that some 

of the contract characteristics offered were considered more important than others, with the 

water harvesting technology such as pond lining, cover and capacity attributes valued the 

highest. In conclusion, the use of visual aids in CEs has a significant effect on choice behavior 

and ultimately on the economic values derived from the estimated choice models in this study 

carried out in a remote developing country context. The empirical evidence of such effects in 

the existing literature is very limited and deserves more attention in future stated preferences 

research. 

 

The fourth and final case study in this PhD dissertation tests hypothetical bias by comparing 

preferences for attributes describing red haricot beans, such as whether the beans are produced 

conventionally or organically, newly introduced or local, cultivated through monoculture or 

mixed with other crops, using hypothetical and real choices on a local agricultural market in 

Ethiopia. New in this study is the inter-respondent and intra-respondent comparison of choice 
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behavior. The former comparison consists of a control group of buyers who are only asked to 

hypothetically choose in a DCE between conventional and organic haricot beans, and an 

experimental group of buyers who are financially endowed to actually purchase the same 

conventional and organic haricot beans using an identical experimental design. In the latter 

comparison, a random sample of market visitors is first asked in a hypothetical discrete choice 

experiment to choose between conventional and organic red haricot beans given different price 

levels, and then endowed with a lump sum of money to actually purchase the same conventional 

and organic red haricot beans using exactly the same experimental design. Differences in 

choices, preference parameters and WTP are tested. In addition, factors explaining hypothetical 

bias are examined. A key outcome of this study is that there is a negative hypothetical bias, i.e.  

actual WTP appears to be higher than hypothetical WTP, but differences between hypothetical 

and real food purchases are only significant in the case of the inter-respondent comparison, not 

in the intra-respondent comparison. This study is the first to find evidence of negative 

hypothetical bias in this specific field of application when comparing the collected hypothetical 

and real choice data. This puts the general validity and reliability of results from previous tests 

of hypothetical bias applying inter-respondent comparisons into question. Possible 

explanations for the negative hypothetical bias found in this study are mainly speculative, as 

underlying drivers were not further investigated here. 

 

A key outcome of the DCEs developed and applied in this PhD study is the generation of 

benefit estimates for use in cost-benefit analysis of public and private investment decisions in 

urban waste collection and drinking water supply in the city Hawassa, water harvesting ponds 

on private land and organic beans sold on a rural agricultural market in the Southern Nations, 

Nationalities and Peoples’ Region in Ethiopia, of which Hawassa is the capital city. Moreover, 



14 

  

the studies investigating public WTP for urban waste collection and drinking water supply 

inform policy and decision-makers at the same time about the expected financial cost recovery 

of these investment decisions. The practical relevance of the results from the water harvesting 

survey is that they help regional policymakers identify how water harvesting can be rolled out 

as a farm household climate risk adaptation and mitigation strategy, while the results from the 

haricot beans study could guide rural agricultural policy by providing new insights into what 

matters in consumers’ decisions with respect to the crop supplementing efforts by existing 

government research centers in rural agricultural development programs.  

 

In summary, DCEs are applied across many fields in developed countries and could play a 

similar role in developing countries. To this end, this dissertation explored the applicability of 

DCEs in a series of case studies in Ethiopia. The fact that the case studies in this dissertation 

are all from Ethiopia and within specific fields of environmental and agricultural economics 

limits the generalization of the case study findings to other sub-Saharan countries and other 

fields of application. More studies in other African countries to assess the representativeness 

of the outcomes presented here are needed, as well as a broadening of the scope of applications 

in order to be able to generalize the present case study findings to other areas and developing 

countries. 

 

 

 

 

  


