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Executive summary  

1. With growing population and increasing demand for water, water shortages and water rationing 

has been becoming a common phenomenon in many urban centres of the developing countries. The 

Kenyan capital, Nairobi, is a case in point.  The quantity and reliability of water supply is becoming a 

serious problem leading to frequent water rationing in many parts of Nairobi. Residents in some 

parts of the city have been facing serious shortages of domestic water supply. 

2. One major contributing factor for this problem is supposed to be the degradation of Sasumua 

catchment which supplies water to the Sasumua Dam. About 20% of Nairobi water is supplied by 

{ŀǎǳƳǳŀ 5ŀƳΦ LƴǘŜƴǎƛǾŜ ƘǳƳŀƴ ŀŎǘƛǾƛǘƛŜǎ ǿƛǘƘƛƴ ǘƘŜ 5ŀƳΩǎ ŎŀǘŎƘƳŜƴǘ ŀǊŜ ŎƻƳǇǊƻƳƛǎƛƴƎ ǘƘŜ Ŧƭƻǿ 

and quality of water to the Dam. Landholders upstream affect water quantity and quality available 

to beneficiaries further afield through their decisions on land-management practices and land use 

changes, but they have no or little incentives to take into account these impacts in their decision 

making process. 

3. It is believed that if landholders adopt catchment management practices, it can increase the 

quantity of water in the Dam and hence more water to users in Nairobi. The key practical and policy 

question here becomes on ΨƘƻǿ ǘƻ ƳƻǘƛǾŀǘŜκƛƴŎŜƴǘƛǾƛȊŜ ǳǇǘŀƪŜ ƻŦ ŎŀǘŎƘƳŜƴǘ ŎƻƴǎŜǊǾŀǘƛƻƴ ŀƳƻƴƎ 

the farming communities in the catchmentΦΩ  

4. In recent times payment/reward for environmental services has emerged as an important tool to 

motivate landholders for the provision of environmental services through land use changes and 

adoption of catchment management practices. Designing and implementing appropriate reward 

schemes could provide incentives to landholders to adopt catchment conservation measures which 

could increase water quantity and quality in the Dam.  In this regard, PRESA is playing an 

intermediary role in initiating, supporting, and facilitating reward-based provision of environmental 

services. PRESA is committed to paving ways for fair and effective agreements between rural 

stewards and beneficiaries of environmental services in Africa. 

5. To play an intermediary role and provide a platform for negotiations in supply and demand of 

the environmental services, PRESA needs to identify and understand, among other things the 

potential buyers of environmental services (ESs) and assess the willingness to pay (WTP) of 

beneficiaries (i.e., understanding the demand side of the market for ecosystem services). This 

appears to be one of the key issues in designing and implementing a reward based environmental 

services. 
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6.  Thus, the principal objective of the present study was to assess the WTP of water users in 

Nairobi city for increased quantity and reliable supply of water via catchment conservation in 

Sasumua. To estimate the beneficiaries WTP, the contingent valuation method (CVM) was applied in 

this study. Contingent valuation method (CVM) is a survey-based approach used to measure the 

non-market values of environmental goods or services. 

7. Generally, in contingent valuation, respondents are provided with the description of a proposed 

hypothetical scenario or environmental change or policy alternative that would alter environmental 

quality or the provision of a public good or restrict access to the resource, and asked to express (in 

monetary units) their maximum willingness to pay (WTP) to secure/enjoy a positive change or 

minimum compensation they would demand (willingness to accept (WTA)) for a negative change or 

loss of access to the resource.  

8. Obtaining accurate WTP estimates using CVM requires detailed description of the scenario or 

environmental change or policy alternative being valued. This involves careful description of the 

environmental good under consideration, the method of payment, and the hypothetical market 

situation. This is implied by the name of the method itself ς contingent valuation method ς which 

produces values contingent upon, the description of the good and method of payment. Therefore, a 

great deal of effort is required to carefully define and clearly display the current and proposed levels 

of environmental changes to respondents.    

9. In this study, we carefully described the contingent valuation scenario in terms of the current 

environmental condition (i.e., the Sasumua catchment degradation due to intensive human activities 

and the impact of this on flow and quality of water in Sasumua Dam); the proposed hypothetical 

environmental change through catchment management; the potential/implied increase in quantity 

and reliability of water to downstream users; and the suggested method of payments. The valuation 

scenario was initially drafted by the researcher. The draft was substantially improved by a half-day 

expert workshop convened on 16 October 2010 at ICRAF Head Quarter, Nairobi.   

10. The value elicitation method applied in this study was a so-ŎŀƭƭŜŘ ΨŘƻǳōƭŜ-ōƻǳƴŘŜŘΩ /±a ǎǳǊǾŜȅ 

ǇǊƻŎŜŘǳǊŜΦ Lƴ ǘƘŜ ΨŘƻǳōƭe-ōƻǳƴŘŜŘΩ /±a ǇǊƻŎŜŘǳǊŜΣ ŜŀŎƘ ǇŜǊǎƻƴ ƛǎ ŀǎƪŜŘ ŀƴ ƛƴƛǘƛŀƭ ōƛŘ ŀƴŘ Ŧƻƭƭƻǿ-

up bid which is lower or higher depending on the response to the first bid (i.e., for WTP survey the 

follow-up bid is higher if the first bid was accepted and lower if the first bid was rejected). Thus, 

ǘƘŜǊŜ ŀǊŜ ŦƻǳǊ ǇƻǎǎƛōƭŜ ƻǳǘŎƻƳŜǎΥ όмύ ōƻǘƘ ŀƴǎǿŜǊǎ ŀǊŜ άȅŜǎέΤ όнύ ōƻǘƘ ŀƴǎǿŜǊǎ ŀǊŜ άƴƻέΤ όоύ ŀ άȅŜǎέ 

ŦƻƭƭƻǿŜŘ ōȅ ŀ άƴƻέΤ ŀƴŘ όпύ ŀ άƴƻέ ŦƻƭƭƻǿŜŘ ōȅ ŀ άȅŜǎέΦ  
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11. The spatial coverage of the sampling design for the CV survey was based on targeting that part 

of Nairobi City whose primary water source is from the Sasumua Dam. According to the water 

distribution boundary map of the Nairobi City Water and Sewage Company (in short the Nairobi 

Water Company(NWC)  in the subsequent usages throughout the report), residents located in the 

west of the City Block Districts (CBDs) receive water mainly from the Sasumua reservoir. To sample 

representative Sasumua water users in the CBDs identified, the water distribution boundary map 

provided by NWC was digitized and overlain in a GIS with administrative boundaries. 

12.  Originally fifteen sub-locations (smallest administrative unit in Kenya) were selected for 

stratification. The fifteen sub-locations were clustered into three strata based on household income 

levels: high income, medium income, and low income sub-locations. Given the nature of residential 

occupancy distribution in Nairobi city, spatial clustering of residential areas on the basis of 

household income level sounds well. Because, generally low-income areas (including slum areas) and 

residential areas where high-income people live are markedly separated.  With regard to population 

density, in most cases, low-income areas are denser than the high-income areas. Out of the fifteen 

sub-locations, six were randomly selected and a total of 202 households were interviewed. 

13. The main data used in this study were obtained from primary sources through expert 

workshops, key informant interview, focus groups, and questionnaire survey of the contingent 

valuation. A half-day expert workshop was convened with ten experts. The major task of the 

workshop was to improve the description and design of the contingent valuation questionnaire. To 

obtain further qualitative information about the opinions, views, attitudes, and experiences of water 

users, two separate focus-groups were convened in ICRAF campus, Nairobi. The contingent valuation 

survey was administered from the 18th ς 27th October 2010 by a group of trained enumerators with 

day-to-day rigorous on-site supervision by ICRAF researchers. Before administering the survey, the 

questionnaire was pre-tested in the field.  

14. With regard to modelling, alternative contingent valuation modelling approaches were 

reviewed. Two modelling approaches were pursued: (1) The econometric modelling approach 

developed in Hanemann et al. (1991) for single and double-bounded dichotomous choice CV survey 

data, and (2) Models based-on interval regressions (censored models). In the empirical analysis we 

implemented the variants of double bounded models (see equations (7) and (8) in the body of the 

report). However, in terms of explaining the WTP estimate, results from models adapted from 

Hanemann et al.  were not as good as those of the interval regression i.e., most of the parameter 

estimates turn to be statistically insignificant compared to the parameters/  coefficients estimated 

with the help of interval regression. The reason for this seems that since logit and probit models are 
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based on strict distributional assumptions of the error terms, whereas in reality the error terms may 

not be distributed normally or logistically. Thus, for deriving the WTP estimates, we employed 

generalized censored regression models (tobit models) known as interval regression.  

15.   Nine explanatory variables or covariates were identified to be included in the empirical CV 

models. These variables were selected in order to exhibit or proxy the demographic, attitudinal, 

economic, behavioural, human capital, and awareness of the respondents or households. 

{ǇŜŎƛŦƛŎŀƭƭȅΣ ǘƘŜ ŎƻǾŀǊƛŀǘŜǎ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ƳƻŘŜƭ ŀǊŜΥ wŜǎǇƻƴŘŜƴǘΩǎ ŀƎŜΣ ǎŜȄΣ  ŜŘǳŎŀǘƛƻƴ ƭŜǾŜƭΣ 

attitude/perception on water shortage, environmental awareness, membership to environmental 

ƻǊƎŀƴƛȊŀǘƛƻƴǎΣ ƘƻǳǎŜƘƻƭŘΩs net income from all sources, and whether water shortage affected 

ƘƻǳǎŜƘƻƭŘΩǎ ƛƴŎƻƳŜ ŀƴŘ ƭŀōƻǳǊ ǘƛƳŜΦ    

16. The ultimate purpose of contingent valuation is to estimate individual WTP for changes in 

quantity or quality of environmental goods or services and to generate a total WTP estimates by 

aggregating over a relevant population. Additionally, CV studies also aim to asses the effect of 

ŜȄǇƭŀƴŀǘƻǊȅ ǾŀǊƛŀōƭŜǎ όŎƻǾŀǊƛŀǘŜǎύ ƻƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ ǇŀȅΦ ¢ƻ ǘƘƛǎ ŜƴŘΣ Řŀǘŀ ŦǊƻƳ ǘƘŜ 

ΨŘƻǳōƭŜ-ōƻǳƴŘŜŘΩ ŎƻƴǘƛƴƎŜnt valuation survey was analysed by applying censored regression (tobit 

models) otherwise as interval regression using STATA version-11 statistical software package. 

17. Descriptive analysis of the CV data shows that within each response category significant 

vŀǊƛŀǘƛƻƴ ƛƴ ²¢t ǿŀǎ ƻōǎŜǊǾŜŘΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ǿƛǘƘƛƴ ǘƘŜ ƭŜŦǘ ŎŜƴǎƻǊŜŘΣ ƛΦŜΦΣ ΨƴƻΣ ƴƻΩ ǊŜǎǇƻƴǎŜ 

category, about 6% of the respondents rejected the follow-up bid with minimum payment amount 

designed in the survey (i.e. Ksh. 50). This implies that these respondents are not willing to pay even 

Ksh. 50 per month. On the other hand, among the right censored observations, i.e., in response 

ŎŀǘŜƎƻǊȅ ΨȅŜǎΣ ȅŜǎΩΣ ŀōƻǳǘ п҈ ƻŦ ǊŜǎǇƻƴŘŜƴǘǎ ǎǘŀǘŜŘ ǘƘŀǘ ǘƘŜȅ ŀǊŜ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ Ǉŀȅ ƳƻǊŜ ǘƘŀƴ the 

highest bid value in the survey (i.e., more than Ksh. 400/month). 

18. Model results show that the three most important variables that explain variation in WTP are 

ƘƻǳǎŜƘƻƭŘ ƛƴŎƻƳŜΣ ƭŜǾŜƭ ƻŦ ŜŘǳŎŀǘƛƻƴ ŀƴŘ ŀƎŜΦ ²ƘƛƭŜ ΨƛƴŎƻƳŜΩ ŀƴŘ ΨŜŘǳŎŀǘƛƻƴΩ ŀǊŜ ǎǘŀǘƛǎǘƛŎŀƭƭȅ 

significant at 1% level of sigƴƛŦƛŎŀƴŎŜΣ ΨŀƎŜΩ ƛǎ ǎƛƎnificant at 5% level (the first two with positive 

ŎƻŜŦŦƛŎƛŜƴǘǎ ŀƴŘ ǘƘŜ ΨŀƎŜΩ ǾŀǊƛŀōƭŜ with negative coefficient). As expected the higher the level of 

household income and education level the more the WTP. The negative coefficient of ΨŀƎŜΩ ƛƴŘƛŎŀǘŜǎ 

that younger respondents are willing to pay more compared relatively older respondents.  

19. Using three different post estimation prediction methods (linear, conditional expectation, and 

truncated) the mean WTP and standard deviation of estimates were obtained.  All prediction 
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methods yields more or less identical mean WTP. However, estimates of standard errors and the 

ranges generated by the three methods vary significantly. On the basis of the model prediction, the 

mean WTP of an average household in the survey area for increased and reliable water supply is 

about Ksh. 275/month on top of their water bill.  But, this is an average prediction and the actual 

WTP value shows wide variation.  According to the prediction, some respondents are willing to pay 

up to Ksh. 900/month if the proposed schemes bring a lasting solution in terms of increase in the 

quantity and reliability of water supply. 

20. Mean WTP estimates from the CV model need to be aggregated for the relevant population to 

reflect the total value of the ecosystem service under consideration. Using the exchange rate of Ksh. 

against the US dollar (US$1=Ksh. 80 during the survey period), we estimated that the total annual 

WTP of the population, i.e., the residents of Nairobi supposed to receive water from Sasumua 

reservoir is about US$575,657 per year. To be able to compare this value with the actual cost of 

water companies on water treatment and other related costs, the actual cost information, for 

instance, information on the amount the NWC spends on water treatment, on dam sediment 

removal and other related costs is not available. However, a study by Stefano Pagiola, a prominent 

researcher on PES and poverty reduction at the World Bank (Pagiola, 2006),  indicates that the 

Sasumua water treatment plant spent about US$100,000 on treatment of contamination and 

US$50,000 on clearing silts from water intakes. Assuming that rewarding this amount money 

($150,000) for conservation activities would motivate farmers to supply ecosystem services 

equivalent to the benefits from treatment of contamination and removal of silts, we can see a huge 

potential of users to finance catchment conservation activities that would improve the quantity and 

quality of water in Sasumua Dam. This, however, requires appropriate administrative and 

institutional set up, intermediary organization (at least in the initial stages) and effective design of 

the reward scheme. 

21. Based on the analysis the following suggestions/implications  are forwarded: (1) One 

fundamental public concern we come across through this study was the degree of the general 

ǇǳōƭƛŎΩǎ ŘƛǎǘǊǳǎǘ ŀƴŘ ǎǳǎǇƛŎƛƻƴ ƻǾŜǊ ǘƘŜ ǳǘƛƭƛȊŀǘƛƻƴ of funds even if they contribute to the proposed 

scheme. From their past experiences on other schemes and prevalence of corruption at various 

levels in public sectors, respondents were very much worried for the lack of an accountable and 

responsible body to implement the scheme and manage the funds. This is a very serious concern 

with almost all the respondents. If PRESA is to play an intermediary role, it must ensure trust and 

accountability among the beneficiaries, scheme administrators, and suppliers. Otherwise, it would 

be a practical challenge to implement such a scheme. (2) Most respondents indicated that the 
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current water provision system in Nairobi city is inefficient in both technical and managerial aspects. 

Corruption, out-of-date pipes, delays in maintenance services, and irregular water tariffs were some 

of the key problems indicated by respondents. If reward-based catchment management is to be 

implemented in Sasumua for which users are to contribute, PRESA has to make sure that NWC has 

regained public trust. Otherwise it would be a huge challenge for PRESA to actually link the ultimate 

beneficiaries, landholders in Sasumua, and NWC through a market-based scheme. (3) Results show 

that there is substantial WTP potential among the public. So, the key challenge for RES scheme in 

Sasumua is not lack of demand; rather it is lack of accountable and publicly trusted scheme 

administrator. As a facilitator of RES, PRESA, among other things, needs to give high priority to 

institutional and administrative aspect of RES scheme.   
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1 Introduction  
 

According to the Millennium Ecosystem Assessment (MEA), many of the ecosystem services that 

provide people with a range services1 are being degraded or used unsustainably (MEA, 2005). The 

assessment revealed that nearly two thirds of global ecosystem services are in decline. Watershed 

environmental services are among the ecosystem services that have been degraded globally, 

particularly in developing countries. Land-use decisions and agricultural management practices 

appear to be among the key factors that affect the provision of watershed services. Landholders 

upstream can affect water quantity and quality available to beneficiaries further afield through their 

decisions on land-management practices and land use changes, but they have no or little incentives 

to take into account these impacts in their decision calculus. 

 

 In recent years payments/rewards for environmental services (PES/RES) have emerged as important 

market-based incentive mechanisms for provisions of environmental services (ESs). PES/RES have 

attracted increasing interests as a mechanism to translate external, non-market values of ESs into 

real incentives for local actors to provide the required environmental services (Engel et al. 2008). 

PES/RES are broadly defined as rewarding someone to take actions that produce positive 

environmental impacts and benefit (and valued by) others. Initiatives on RES as a tool for watershed 

management in developing countries have been growing. Among such initiatives, the Pro-Poor 

Rewards for Environmental Services in Africa (PRESA) is a large network to support and facilitate RES 

mechanisms in Africa. PRESA is working at sites in Kenya, Tanzania, Uganda and Guinea. Currently, it 

is widely believed that some kind of reward or incentive mechanism should be put in place in order 

ǘƻ ƎŜƴŜǊŀǘŜ ƭŀƴŘƘƻƭŘŜǊǎΩ ǎŜƭŦ-interest for adopting land uses and mitigation practices that produce 

positive external benefits and reduce negative environmental impacts. In this regard, PRESA is 

committed to facilitating reward-based conservation approach in Africa. PRESA is playing an 

intermediary role in facilitating fair and effective agreements between rural stewards and 

beneficiaries of environmental services. Landholders/farmers will be the potential sellers of the 

required watershed ESs and hydroelectric power generators, municipal water companies, irrigators, 

and other downstream beneficiaries will be the potential buyers. 

 

                                                           
1 The ME! ŘŜŦƛƴŜǎ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ ōǊƻŀŘƭȅ ŀǎ άǘƘŜ ōŜƴŜŦƛǘǎ ǇŜƻǇƭŜ ƻōǘŀƛƴ ŦǊƻƳ ǘƘŜ ŜŎƻǎȅǎǘŜƳǎέΦ These 

include provisioning services such as food, water, timber, and fiber; regulating services that affect climate, 

floods, disease, wastes, and water quality; cultural services that provide recreational, aesthetic, and spiritual 

benefits; and supporting services such as soil formation, photosynthesis, and nutrient cycling (MEA, 2005, p. 9).  
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With growing population and increasing demand for water, water shortages and water rationing is 

now becoming a common phenomenon in many urban centres of the developing countries. The 

Kenyan capital, Nairobi, is a case in point.  The quantity and reliability of water supply is becoming a 

serious problem leading to frequent water rationing in many parts of Nairobi city. Residents in some 

parts of the city have to wait for hours in a long queue to get water.  In March 2010, for instance, 

The Daily NationΣ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŦŀƳƻǳǎ ƴŜǿǎǇŀǇŜǊΣ ǊŜǇƻǊǘŜŘ ŀ ǎŜǊƛƻǳǎ ǎƘƻǊǘŀƎŜ ƻŦ ǿŀǘŜǊ ƛƴ bŀƛǊƻōƛ 

city. According to the newspaper, although the main source of water for Nairobi, the Ndakaini Dam, 

is operating nearly at full capacity, city residents would continue to experience water shortages. One 

major contributing factor for this problem is supposed to be the degradation of Sasumua catchment 

which supplies water to the Sasumua Dam. It is believed that if the amount of water in the Dam 

increases, it can increase the quantity and reliability of water available to users in Nairobi. The 

Sasumua Dam, located roughly 50 km north of the Nairobi city, supplies 20% fresh water to Nairobi 

residents.  Land owners in Sasumua catchment currently adopt land use practices that favour to 

meet their short-term food and income requirements which results in reduced water yield and 

pollution. If landholders adopt catchment management practices, it can increase the quantity of 

water in the Dam and hence more water to users.  

 

Residents of Nairobi would be the direct beneficiaries if water quantity/supply increases via land use 

changes and best management practices in Sasumua catchment. For this to happen, farmers at the 

catchment need to be incentivised to actions that benefit downstream water users. In this regard 

PRESA project is playing an intermediary role between producers and users of ESs and provide a 

platform for negotiations in supply and demand of the ESs. PRESA project is promoting reward 

scheme to landholders in order motivate them to adopt catchment management and land use 

practices that increase river water flow, water quality, and Dam water quantity. Though the Nairobi 

Water and Sewerage Company can negotiate with suppliers of ESs (i.e., the farmers) via the 

intermediation of PRESA, it is the final users who bear the burden of water shortages and benefit 

from increased and reliable water supply. Thus, the final users are supposed to be the target 

population to cover the costs related to the adoption of catchment conservation.  

 

One of the key issues in designing and implementing a reward based environmental services is a 

thorough understanding of the preferences and willingness to pay of potential beneficiaries of the 

ESs. To play an evidence-based intermediary role and provide a platform for negotiations in supply 

and demand of the environmental services, PRESA has commissioned several studies. The principal 

objective of the present study was to assess the willingness to pay (WTP) of water users in Nairobi 
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city for increased quantity and reliable supply of water via catchment conservation in Sasumua. In 

ƻǘƘŜǊ ǿƻǊŘǎΣ ǘƘŜ ǎǘǳŘȅΩǎ ƻōƧŜŎǘƛǾŜ ǿŀǎ ǘƘŜ ŀƴŀƭȅǎƛǎ ƻŦ ŘŜƳŀƴŘ ŦƻǊ ǿŀǘŜǊǎƘŜŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 

services. To this end, a contingent valuation method (CVM) was applied to estimate the Willingness 

to pay (WTP) of final beneficiaries for increased and reliable water supply as a result of watershed 

management in Sasumua catchment.  

 

The remainder of the report is organized as follows.  The next section presents a brief description of 

the contingent valuation method.  Section 3 describes survey instruments. Survey design including 

sampling design and questionnaire administration is presented in section 4. Section 5 is on modelling 

(both theoretical and empirical CV modelling approaches). Modelling outputs/results are presented 

in section 6. The last section concludes the report with some policy recommendation.  

2 Contingent valuation method   
 

Contingent valuation method (CVM) is a survey-based approach used to measure the non-market 

values of environmental goods or services. The two principal assumptions underlying this method 

are: (1) that people have true, but hidden, preferences for all kinds of environmental goods; and (2) 

that people are capable of transforming these preferences into monetary values (Hoevenagel, 1994).  

On the basis of these assumptions the CVM elicits values for environmental goods by presenting 

respondents description of a proposed hypothetical scenario or environmental change or policy 

alternative that would alter environmental quality or the provision of a public good or restrict access 

to the resource, and ask respondents to express (in monetary units) their maximum willingness to 

pay (WTP) to secure/enjoy a positive change or minimum compensation they would demand 

(willingness to accept (WTA)) for a negative change or loss of access to the resource.  

 

Generally, in contingent valuation survey, there are three approaches to asking these questions. (i) 

άƻǇŜƴ-ŜƴŘŜŘέ questions where respondents are asked to state their maximum WTP or minimum 

²¢!Σ όƛƛύ άŎƭƻǎŜŘ-ŜƴŘŜŘέ questions where respondents are asked whether or not they would pay or 

ŀŎŎŜǇǘ ŀ ǎƛƴƎƭŜ ǎǳƳ ƻŦ ƳƻƴŜȅΦΣ ŀƴŘ όƛƛƛύ άǎŜǉǳŜƴǘƛŀƭ ōƛŘǎ or bidding gamesέ questions where 

respondents are asked whether or not they would pay or accept some specified sum (repeating the 

question using higher or lower amount depending on the preceding response). In both (ii) and (iii) 

the arbitrarily assigned values vary across respondents (Cameron and James, 1986). 
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Many early contingent valuation applications asked the Ψopen-endedΩ ǉǳŜǎǘƛƻƴǎΣ ŦƻǊ ŜȄŀƳǇƭŜΣ Ψ²Ƙŀǘ 

is the maximum amount of money you would be willing to pay for the increase in air quality in your 

city?Ω Despite its directness, the ΨƻǇŜƴ-ŜƴŘŜŘΩ method has several disadvantages. Most respondents 

may have rarely valued environmental changes. In daily life of ordinary transaction, people decide 

whether to purchase or not a good at a prevailing market price; not to stating maximum prices.  

Thus, formulating an accurate maximum WTP value seems to be very demanding which in turn may 

lead to high non-response rates and large number of protest votes. Because of this, it has been 

ŀǊƎǳŜŘ ǘƘŀǘ ǾŀƭǳŜ ŜǎǘƛƳŀǘŜǎ ǇǊƻŘǳŎŜŘ ǘƘǊƻǳƎƘ ΨƻǇŜƴ-ŜƴŘŜŘΩ ƳŜǘƘƻŘ ǿƛƭƭ ōŜ ƭŜǎǎ ǊŜƭƛŀōƭŜ than other 

elicitation methods. For instance, studies used both direct open-ended and biding game methods 

found that the former consistently produced lower values (Cummings et al., 1986). Such difficulties 

in answering open-ended questions suggest that people need certain degree of assistance to put 

value for environmental goods. This has led enormous popularity to the so-ŎŀƭƭŜŘ άǊŜŦŜǊŜƴŘǳƳέ ƻǊ 

άŎƭƻǎŜŘ-ŜƴŘŜŘέ /±a ǎǳǊǾŜȅΦ  Numerous applications of these methods now exist. Comprehensive 

assessments of contingent valuation survey instruments and specific applications can be found in 

Cummings et al. (1986) and Mitchell and Carson (1989).  

 

¢ƘŜ ŀǘǘǊŀŎǘƛǾŜƴŜǎǎ ƻŦ ǘƘŜ άŎƭƻǎŜŘ-ŜƴŘŜŘέ ǉǳŜǎǘƛƻƴƛƴƎ ǎǘǊŀǘŜƎȅ ƛǎ ǘƘŀǘ ƛǘ ƎŜƴŜǊŀǘŜǎ ŀ ǎŎŜƴŀǊƛƻ ŦƻǊ ŜŀŎƘ 

respondent in a manner similar to that they encounter in real market transactions. A hypothetical 

ǇǊƛŎŜ ƛǎ ǎǘŀǘŜŘ ŀƴŘ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘ ŘŜŎƛŘŜǎ ǿƘŜǘƘŜǊ ǘƻ ǎŀȅ ΨȅŜǎΩ ƻǊ ΨƴƻΩΦ IƻǿŜǾŜǊΣ ŎƘŀƭƭŜƴƎŜǎ Řƻ ŀǊƛǎŜ 

in estimation because the observed values are threshold levels of the ǊŜǎǇƻƴŘŜƴǘΩǎ ²¢t ǊŀǘƘŜǊ ǘƘŀƴ 

the true value. Thus, the true valuation is an unobserved random variable. The actual challenge the 

researcher faces is to infer the magnitude of true WTP valuation through an indicator variable (the 

ǊŜǎǇƻƴŘŜƴǘΩǎ άȅŜǎκƴƻέ ǊŜǎǇƻnses to the offered threshold) that tells us whether this underlying 

ǾŀƭǳŜ ƛǎ ƎǊŜŀǘŜǊ ƻǊ ƭŜǎǎ ǘƘŀƴ ǘƘŜ ƻŦŦŜǊŜŘ ǾŀƭǳŜ ό/ŀƳŜǊƻƴΣ мфууύΦ ²ƛǘƘ ǘƘŜ ΨȅŜǎκƴƻΩ ǊŜǎǇƻƴǎŜǎ ǘƻ 

closed-ended contingent valuation surveys some variant of choice model is clearly imperative. 

Because, the offered amounts are varied over individuals, the Ψyes/noΩ responses convey some 

diffuse information about the amount of variability in the underlying latent dependent variable, i.e., 

the willingness to pay.   

3 Survey instruments   

3.1 Elements of the CV survey   

 

Since CV deals with goods or services with no functional markets, it is based on presenting 

respondents a hypothetical but yet realistic situation. Thus, CV survey should be designed in such a 



 
 

15 
 

way that a satisfactory transaction in which people are fully informed, uncoerced, and able to 

identify their own best interests should be established. This will result in valid and reliable WTP 

estimates and will only take place if the environmental good under consideration, the method of 

payment, and the hypothetical market situation are well defined and understood by the 

respondents.  This is implied by the name of the method itself ς contingent valuation method ς 

which produces values contingent upon, the description of the good and method of payment. 

Therefore, a great deal of effort is required to carefully define and clearly display the current and 

proposed levels of environmental changes to respondents. The CV questionnaire thus, should consist 

of the following three key elements: 

1.  Description of environmental change: This refers to description of the environmental 

resource under current conditions, as well as the proposed conditions if the respondent 

pays.  

2. Description of the constructed market:  The social context in which a contingent transaction 

takes place is unfamiliar to the respondents. The organization that will involve in the 

provision of the proposed environmental change has to be described. For instance, if the 

respondents do not trust the organization, this will affect their belief in the certainty of the 

change and their WTP value. It is also important to make clear to the respondents who else 

will also have to pay. 

3. Payment vehicle: Respondents need be told the means by which they would pay for these 

proposed changes, e.g. in a higher water bill or a tax increase. The payment schedule 

(monthly or yearly) and its temporal limits must be specified.  Finally, the respondents are 

asked whether they would pay a certain amount, which varies randomly across respondents.    

3.2 Contingent valuation scenario  

 

The contingent valuation scenario was defined in terms of the current environmental condition (i.e., 

catchment degradation due to intensive human activities and the impact of this on flow and quality 

of water in Sasumua Dam); proposed hypothetical environmental change through catchment 

management; the increase in quantity and reliability of water to downstream users; and the 

suggested method of payments. The valuation scenario was initially drafted by the researcher. The 

draft was substantially improved by a half-day expert workshop convened on 16 October 2010 at 

ICRAF Head Quarters, Nairobi. The experts were drawn from the ICRAF, Jomo Kenyatta University of 

Agriculture & Technology,  Kenafric Industries Ltd.,  Athi Water Services Board, Nairobi City Water 

and Sewerage Company, and Ruiru Water and Sewerage Company. 
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After describing the scenario, the contingent valuation captures how much individuals are willing to 

pay for increased and reliable water supply through catchment management measures in Sasumua. 

¢ƻ ŦƛƴŘ ǿƘŀǘ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ²¢t is, a respondent was not directly asked an open-ended question on 

what amount he/she would be willing to pay. Instead, we applied a so-ŎŀƭƭŜŘ ΨŘƻǳōƭŜ-ōƻǳƴŘŜŘΩ /± 

survey procedure where each individual i  was provided a different initial bid ( I

iB ) and asked 

whether he would be willing to pay this amount or not. According to ǘƘŜ ΨŘƻǳōƭŜ-ōƻǳƴŘŜŘΩ /± 

procedure, each person is asked a Ψfollow-up bidΩ which is lower or higher depending on the 

response to the first bid (i.e., for WTP survey the follow-up bid is higher if the first bid was accepted 

and lower if the first bid was rejected)2. Thus, for each respondent we have an initial bid ( I

iB ) and 

one of the follow-up bids  L

iB  and U

iB , where U

i

I

i

L

i BBB . Each respondent was asked a 

random initial bid and the follow-up was dependent on this amount according to the schemes 

presented below (Table 1).  These bid values were chosen on the basis the water tariff structure in 

Nairobi and in consultation with the experts who participated in the expert workshop (see section 

4.2) and concerned staffs from water companies.   

 

¢ƘǳǎΣ ǘƘŜǊŜ ŀǊŜ ŦƻǳǊ ǇƻǎǎƛōƭŜ ƻǳǘŎƻƳŜǎΥ όмύ ōƻǘƘ ŀƴǎǿŜǊǎ ŀǊŜ άȅŜǎέΤ όнύ ōƻǘƘ ŀƴǎǿŜǊǎ ŀǊŜ άƴƻέΤ όоύ ŀ 

άȅŜǎέ ŦƻƭƭƻǿŜŘ ōȅ ŀ άƴƻέΤ ŀƴŘ όпύ ŀ άƴƻέ ŦƻƭƭƻǿŜŘ ōȅ ŀ άȅŜǎέΦ Both theoretical and empirical 

evidences indicate that the double-bounded CV model possesses greater statistical efficiency 

(Hanemann et al., 1991). More information on WTP can be acquired with a given number of 

interviews and this information lowers the variance of the estimates of mean WTP. The survey 

questionnaire administered for this study consists of four different sections, including the full 

description of the valuation scenario presented to the respondents (see appendix 1). 

 

Table 1: Random bid scheme used in the CV survey (in Ksh.) 

Bid 

schemes 

Follow-up bid (decreased) 

όƛŦ ΨNoΩ for I

iB ) 

Initial bid  

( I

iB ) 

Follow-bid (increased) 

(if ΨYesΩ for I

iB ) 

Scheme 1 50 100 200 

Scheme 2 100 200 400 

Scheme 3 200 400 800 

                                                           
2
 Conversely, for WTA survey the follow-ǳǇ ōƛŘ ƛǎ ƭƻǿŜǊ ƛŦ ǘƘŜ ǊŜǎǇƻƴǎŜ ŦƻǊ ǘƘŜ ƛƴƛǘƛŀƭ ōƛŘ ǿŀǎ άȅŜǎέ ŀƴŘ ƛǎ 

higher if the first bid was rejected. 
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4 Survey design and data 

4.1 Sampling and Survey design 

The spatial coverage of the sampling design for the CV survey was based on targeting that part of 

Nairobi City whose primary water source is the Sasumua Dam. According to the water distribution 

boundary map of the Nairobi City Water and Sewage Company, in short the Nairobi Water Company 

(NWC)  in the subsequent usages, residents located in the northern and western regions of the city 

receive water mainly from the Sasumua reservoir (see Figure 1). The residents receiving water from 

the Sasumua reservoir live mostly on the northern and western regions of the city (City Block 

Districts (CBDs)). The map further indicates the routes through which Sasuama water is channelled 

and reaches this part of the city. According to the map, water from the Sasumua Dam first enters 

into Kyuna reservoir and Loresho water tower, and then further distributed to several smaller 

reservoirs such as Uthiru and Karen in the South. 

 

To sample representative Sasumua water users in the CBDs identified, the water distribution 

boundary map provided by NWC was digitized and overlain in a GIS with administrative boundaries. 

Originally fifteen sub-locations (smallest administrative unit in Kenya) were selected for 

stratification. The fifteen sub-locations were clustered into three strata based on household income 

levels: high income, medium income, and low income sub-locations. Given the nature of residential 

occupancy distribution in Nairobi City, spatial clustering of residential areas on the basis of 

household income level sounds well. Because, generally low-income areas (including slum areas) and 

residential areas where high-income people live are markedly separated.  With regard to population 

density, in most cases, low-income areas are denser than the high-income areas. Out of the fifteen 

sub-locations, six were randomly selected (Table 2 and Figure 1). 

 

Table 2: City sub-location included in the final survey 

 Sub-location Population density Income level 

Ruthimitu Low Low 

Mountain View High High 

Loresho Low High 

Gatina High Low 

Maziwa Medium Medium 

Upper-Parklands Medium High 
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Figure 1: Map of the study sites (city sub-locations) 

As the sub-locations vary in size and population, selection of sample households was based on a 

spatial sampling technique referred to as the Systematic Unaligned Pattern by McCoy (2005). 

Accordingly, each sub-location was divided with a 250 by 250 meter grid and 1-2 random sample 

points (RSP) were calculated in each cell. This was to guarantee also a good spatial representation of 

the sample set. Each RSP represents a survey respondent.  
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In the urban environment, spatial sampling technique has its own shortcomings. For instance, the 

RSP may end up in schools, hospitals, business premises, etc. or the house may be unoccupied or 

respondents may not be accessed due to commuting for work somewhere else. To overcome such 

problems, a number of reserve RSPs (about 30% of the total sample size) were generated to replace 

points that would be disqualified due to the reasons mentioned above. Table 3 presents the total 

w{tΩǎ ƎŜƴŜǊŀǘŜŘ, target sample size from each income category, and reserve RSPs planned in each 

zone of income. 

 

Table 3: Design of the random sample points 

Income category Total  RSPs Target size Reserve  RSPs 

High income 114 67 47 

Medium income 99 66 33 

Low  income 89 67 22 

Total 302 200 102 

 

4.2 Data collection 

The main data used in this study were obtained from primary sources through expert workshops, 

key informant interview, focus groups, and questionnaire survey of the contingent valuation.  

Expert workshop 

On 16 Nov. 2010 a half-day expert workshop was convened with ten experts (economists, 

environmentalists, hydrologist, conservationists, engineers, social scientists, practitioners and 

industry groups, and consumer groups)  drawn from various relevant organizations (the ICRAF, Jomo 

Kenyatta University of Agriculture & Technology, Kenafric Industries Ltd.,  Athi Water Services Board, 

Nairobi City Water and Sewerage Company, and Ruiru Water and Sewerage Company). The major 

task of the workshop was to improve the description and design of the contingent valuation 

questionnaire. Useful information such as the Nairobi water tariff structure, water supply problems 

in Nairobi, technical and maintenance problems, administrative and managerial issues related to 

water supply, institutional and policy issues, potential short and long-run remedies for water 

ǎƘƻǊǘŀƎŜ ǇǊƻōƭŜƳǎ ƛƴ bŀƛǊƻōƛΣ ŀƴŘ ǘƘŜ ƳŀƧƻǊ ǎƻǳǊŎŜǎ ƻŦ ŎƻƴǎǳƳŜǊǎΩ ŘƛǎǎŀǘƛǎŦŀŎǘƛƻƴ ƛƴ ǿŀǘŜǊ 

distribution were also obtained from the workshops participants. The Key issues discussed in the 

expert workshop are presented in Appendix 2.   
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Focus group discussion 

To obtain further qualitative information about the opinions, views, attitudes, and experiences of 

water users, two separate focus-groups were convened in ICRAF campus, Nairobi. Focus group 

participants were drawn from residents whose major water source is the Sasumua Dam. To keep the 

discussion focused, key open-ended discussion guide questions were developed (see appendix 3 for 

the discussion guide). These questions were identified in consultation with PRESA research team and 

hence were believed to reflect the local condition related to domestic water demand and supply 

issues in surveyed districts of Nairobi.  

Each focus-group was moderated by two facilitators ςa principal facilitator and an assistant. The 

ǇǊƛƴŎƛǇŀƭ ŦŀŎƛƭƛǘŀǘƻǊΩǎ ǊƻƭŜ ǿŀǎ ǇǊƻǾƛŘƛƴƎ ŎƭŜŀǊ ŜȄǇƭŀƴŀǘƛƻƴ ƻŦ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ ƳŜŜǘƛƴƎΣ helping 

people feel at ease, facilitating interaction between group members, probing additional query or 

information when necessary, and keeping the discussion appropriately focused. The assistant 

facilitator keeps notes of the discussion. Both facilitators are ICRAF/PRESA staff and are residents of 

Nairobi having good knowledge about the issue and the purpose of the study. Prior to the actual 

implementation of the discussions, facilitators were given brief trainings on effective facilitation of 

focus group discussion. 

Contingent valuation survey administration   

The contingent valuation survey (as described in section 3.2) consists of four parts (see appendix 1). 

The survey was administered from the 18th ς 27th October 2010 by a group of trained enumerators. 

Before administering the survey, the questionnaire was pre-tested in the field. Surveying was 

rigorously supervised to ensure that enumerators complied with established procedures. Pre-testing 

was conducted a day before the actual implementation of the survey to identify weaknesses in the 

presentation and comprehension of the questionnaire by both the enumerators and respondents, 

and to determine the most appropriate response formats to different questions. At the end the 

pretesting a debriefing session was held with the enumerators and field supervisors to get 

feedbacks. Key issues and concerns identified during the pretesting and enumerators training were 

incorporated into the final version of the questionnaire. Eventually a consensus was reached that 

the scenarios presented in the final version of the questionnaire was found to be credible. 

5 Model ling approaches  in contingent valuation  
 

The ultimate goal pursued in CV studies is to estimate willingness to pay (WTP) measures and 

confidence intervals of the estimates. To this end, two broad modelling approaches can be pursued 
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in analysing CV ǎǳǊǾŜȅ ŘŀǘŀΥ όмύ aƻŘŜƭǎ ǊŜƭŀǘƛƴƎ ǘƘŜ ΨȅŜǎκƴƻΩ ǊŜǎǇƻƴǎŜǎ ƻŦ ǘƘŜ /± ǉǳŜǎǘƛƻƴ ǘƻ ǘƘŜ 

monetary stimuli that induced respondents to derive quantitative measures of value, and (2) Models 

directly relating threshold bid values to estimate the actual WTP. Below we will discus on models 

based random utility theory (RUT) and those on econometric tools developed for the analysis of 

censored data or interval regression analysis. 

5.1 Models based on Random Utility Theory (RUT) 

 

Logit, probit, and other discrete choice models are routinely fitted to discrete choice contingent 

survey data to obtain estimates of the latent WTP. The economic foundations of such models are 

RUT. Here, we base our discussion on the econometric framework developed in Hanemann et al. 

(1991). They developed a statistically efficient WTP estimation framework for double-bonded 

dichotomous choice contingent valuation. 

  

(a) Single bounded model 

Single bounded CV survey involves asking a respondent if he would pay some amount of money to 

secure a given environmental quality (WTP) or would accept some amount (WTA) for 

sacrificing/losing certain benefits due to the proposed change. According to Hanemann at al. (1991), 

ǘƘŜ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ƻōǘŀƛƴƛƴƎ ŀ άȅŜǎέ ƻǊ άƴƻέ ǊŜǎǇƻƴǎŜ ŦƻǊ ŀ ƎƛǾŜƴ bid amount, B , to secure a given 

improvement in an environmental quality can be represented as (equation 1) 

 

);(1)();;()( BGyesPandBGnoP Χ..................................................................(1)  

 

where );(G  is some statistical distribution function with parameter vector .  This model can be 

interpreted as a utility maximization response within a random utility framework where );(G is 

ǘƘŜ ŎǳƳǳƭŀǘƛǾŜ ŘŜƴǎƛǘȅ ŦǳƴŎǘƛƻƴ όŎŘŦύ ƻŦ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭΩǎ ǘǊǳŜ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ pay. Utility maximization 

implies that a rational agent responds ΨȅŜǎΩ ŦƻǊ ōƛŘ ǾŀƭǳŜ B  if WTPMaximumB  ŀƴŘ ΨƴƻΩ ƛŦ

WTPMaximumB . The );(G  function can be specified as log-logistic, logistic, or normal. A 

logistic cdf (equation 2 ),( ba ) estimated using maximum likelihood (ML) technique is common 

in many applied works.   

 

1)(1)( BbaeBG ..........................................................................................................(2) 

 

(b) Double-Bounded model 
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 For the double-bounded models the four possible likelihood outcomes can be represented by 

)(;();();( nyPandynPnnPyyP ŦƻǊ άȅŜǎΣȅŜǎέΣ άƴƻΣƴƻέΣ άȅŜǎΣƴƻέΣ ŀƴŘ άƴƻΣȅŜǎέ ƻǳǘŎƻƳŜǎ 

respectively. Following Hanemann et al. (1991), these likelihoods can be presented as (eqns. 3-6): 

 

(i) The probability of άƴƻΣ ƴƻέ outcome can be represented by: 

),()..(),( L
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I

i

L
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I

inn BGWTPMaxBandWTPMaxBPBBP ΧΧΧΧΧΧΧΦΦΦΦΦΦΦΦΦ..(3)  

 

(ii) The probability of άȅŜǎΣ ȅŜǎέ will be: 
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iyy BGWTPMaxBandWTPMaxBPBBP ΧΧΧΧΧΧΦΦΦΦΦΦΦΦό4) 

 

(iii) ²ƘŜƴ ŀ άȅŜǎέ ƛǎ ŦƻƭƭƻǿŜŘ ōȅ άƴƻέΣ we have I

i

U

i BB with a probability of:  
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iyn BGBGBWTPMaxBPBBP ΧΧΧΧΧΧΦΧΧΦ.........(5) 

 

(iv) ²ƘŜƴ ŀ άƴƻέ ƛǎ ŦƻƭƭƻǿŜŘ ōȅ ŀ άȅŜǎέ ǊŜǎǇƻƴǎŜǎ, then
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L

i BB  with probability of:  
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iny BGBGBWTPMaxBPBBP ΧΧΧΦΦΧΧΧΧΧ.............(6) 

With a sample of N observations where IiB , L

iB and U

iB are the bids used for the ith respondent, the 

likelihood function takes the form (equation xx7): 
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where yn

i

nn

i

yy

i ddd ,, and ny

id  are binary-valued indicator variables where 1yy

id  for yes-yes 

response, 0 otherwise; 1nn

id  for no-no response, otherwise 0; 1ny

id for no-yes response, 

otherwise 0; and 1yn

id  for yes-no response, 0 otherwise. 

 

Using maximum likelihood method, Hanemann et al. (1991) compared this double-bounded model 

(equation 7) with a single-bounded model (equation 2) estimated from the responses to the initial 

bid, I

iB  , using logit model. They found that the double-bounded model provided a substantial gain 

in precision for the variance-covariance matrix of the coefficient estimates, leading to much tighter 

confidence intervals for the estimate of median WTP. They also found that the double-bounded data 

yielded a lower point estimate of median WTP than the single-bounded data. Both the gain in 

efficiency and the direction of change in the estimate of median WTP can be explained by the fact 

that the follow-up bid in double-bounded approach recoups against a poor choice of initial bid.  
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Since its first introduction to CV surveys by Cameroon and Quiggin (1994), the bivariate probit model 

has become a general parametric modelling approach for double-bounded CV survey. However, this 

approach has created certain degree of dilemma for the CV researchers if estimates of means, or 

variances or both differ between the initial bid and follow-up bid. In such a situation, the researcher 

must need to decide which estimate to use to calculate the WTP measures.  

 

5.2 Models based on censored data/interval regression analysis 

 

Data from double-bounded CV survey can be analysed by using a generalization of the models fit by 

censored regression (tobit models) known as interval regression. Double-bounded CV data can be 

organized in left-censored, right-censored and interval-censored dataset format. For double-

bounded WTP ǉǳŜǎǘƛƻƴǎ ǘƘƻǎŜ ǿƘƻ ŀƴǎǿŜǊ ΨȅŜǎΣ ȅŜǎΩ ŀǊŜ right ŎŜƴǎƻǊŜŘΣ ǘƘƻǎŜ ǿƛǘƘ ΨƴƻΣ ƴƻΩ ŀǊŜ left 

ŎŜƴǎƻǊŜŘ ŀƴŘ ǘƘƻǎŜ ǿƛǘƘ ΨȅŜǎΣ ƴƻΩ ƻǊ ΨƴƻΣ ȅŜǎΩ Ŧŀƭƭ ǿƛǘƘƛƴ ŀƴ ƛƴǘŜǊǾŀƭΦ ¦ǎƛƴƎ ƛƴǘŜǊǾŀƭ ǊŜƎǊŜǎǎƛƻƴ ǘƘŜ 

bids can be explicitly modelled and the mean WTP can be obtained by post-estimation prediction.  

 

Interval regression can fit models for data where each observation represents interval data, left 

censored-data, right censored data, or point data. Regardless of the type of observation, the data 

should be stored in dataset; that is, two dependent variables (depvar1, depvar2), are used to hold 

the end points of the interval. If the data are left-censored, then lower endpoint is  and 

reǇǊŜǎŜƴǘŜŘ ōȅ ŀ ƳƛǎǎƛƴƎ ǾŀƭǳŜΣ Ψ . Ω  in depvar1; and if the data are right-censored, the upper 

endpoint is  ŀƴŘ ƛǎ ǊŜǇǊŜǎŜƴǘŜŘ ōȅ ŀ ƳƛǎǎƛƴƎ ǾŀƭǳŜΣ Ψ . Ω ƛƴ depva2. Point data are represented by 

the two endpoints being equal. Table 4 shows how our empirical bid data is organized in interval 

dataset format. 

Table 4: Structure of WTP bid data for interval regression 

Data type Depvar1 Depvar2  

Interval data (yes, no):   ],[ U

i

I

i BB  I

iB  U

iB  

Interval data (no, yes):   ],[ I

i

L

i BB  L

iB  I

iB  

Left-censored data (no, no):  ],( L

iB  . L

iB  

Right-censored data (yes, yes):  ),[ U

iB  U

iB  . 
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¢ƻ ǳǎŜ ƛƴǘŜǊǾŀƭ ǊŜƎǊŜǎǎƛƻƴΣ ǿŜ ŎǊŜŀǘŜŘ ǘǿƻ ŘŜǇŜƴŘŜƴǘ ǾŀǊƛŀōƭŜǎΣ ΨLowerBound and UpperBoundΩ ǘƻ 

represent the endpoints or boundaries of bids. 

 

The likelihood for interval regression subsumes that of the tobit models.  Let  Xy  be the 

model.  The y  represents continuous outcomes ς observed or unobserved underlying latent 

variable. The model assumes normal distribution of the error term ( ) distributed as ),0(~ 2N .  

For observations Pi  we observe iy  (point data); observations Li are left-censored (we know 

only that the unobserved iy  is less than Liy i.e., a censoring value. Similarly observations Ri  are 

right-censored (we know only that the unobserved iy  is greater than or equal toRiy . Observations 

Ii  are interval (we know only that the unobserved iy is in the interval ],[ 21 ii yy . The likelihood 

function is: 
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where  (.)  is the standard cumulative normal and iw is the weight for the thi  observation. If no 

weights are specified, 1iw . In our analysis of empirical CV data, we applied equation (8) to 

estimate the mean WTP. Weights are not attached in our empirical model. 

 

5.3 Empirical modelling 

5.3.1 Models 

 

In the empirical analysis we implemented the variants of equations (7) and (8). Based on equation 

(7) we run a number of models (probit and logit models for initial and follow-up bids separately and 

bivariate probit model for both bids). However, the results of these models were not as good as 

those of the interval regression in explaining the WTP and most of the parameter estimates turn to 

be statistically insignificant as compared to the coefficients estimated with interval regression.  

Probit and logit models are based on the normal and logistic distribution of the respective error 

terms. The failure of these models to better explain the WTP may be an indication that the 

distributions of error terms are neither normal nor logistic. Thus, we employed a censored interval 

regression model (see equation 8) in our empirical analysis. WTP value was estimated using different 
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post-estimation techniques (linear prediction, conditional expectation and truncated methods).The 

results from probit and logit models are not reported in the main body of the report. However, just 

to have a comparative view of the results between interval regression and logit/ probit models, two 

of the results from the latter models are reported in the appendix 4.    

 

5.3.2 Explanatory variables (covariates) 

 

The foremost purpose of contingent valuation is to estimate individual willingness to pay for changes 

in quantity or quality of environmental goods or services and to generate a total WTP estimates by 

aggregating over a relevant population. Additionally, CV studies also aim to asses the effect of 

ŜȄǇƭŀƴŀǘƻǊȅ ǾŀǊƛŀōƭŜǎ όŎƻǾŀǊƛŀǘŜǎύ ƻƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ ǇŀȅΦ ¢Ƙƛǎ Ŝƴǘŀƛƭs a thorough 

understanding of the local situation on the ground and a cautious design of the questionnaire and 

survey procedure. Covariates relevant to a specific study and the local situation should be carefully 

identified and incorporated into the questionnaire. 

 

For this study the relevant covariates were identified during the process of questionnaire design 

(literature survey, workshops, expert consultation, and questionnaire pre-test). As some of the 

information, such as information on income is sensitive, we have employed immense caution in the 

wording, level of detail, and style of presentation of the survey questionnaire. For instance, instead 

ƻŦ ŀǎƪƛƴƎ ǘƘŜ ŜȄŀŎǘ ƭŜǾŜƭ ƻǊ ŀƳƻǳƴǘ ƻŦ ƘƻǳǎŜƘƻƭŘ ƛƴŎƻƳŜΣ ǿŜ ǇǳǊǎǳŜŘ ŀƴ ΨƛƴŎƻƳŜ ŎƭŀǎǎΩ survey 

approach where households were asked to state their income class in the pre-classified income 

category. Income categories were set on the basis of the income distribution and occupational status 

of the survey districts (see section 4.1).  

 

In total nine covariates were identified to be included in the empirical CV models. These variables 

were selected in order to exhibit/proxy the demographic, attitudinal, economic, behavioural, human 

capital, and awareness of the respondents or households.  Table 5 presents the description of the 

explanatory variables included in the model. The proxy variables used to reflect these aspects are:  

 DemographicΥ  wŜǎǇƻƴŘŜƴǘΩǎ ŀƎŜ (in years) and sex (male=1; female=0)  

 Attitudinal : RespondentsΩ perception on the severity of the problem of water shortage in their area 

(city block of Nairobi). The specific question was: άDo you agree that shortage of water supply is a 

serious problem in your area?  The response categories were: (1) Strongly agree; (2) Agree; (3) 

Disagree; (4) strongly disagreeέ. In the analysis this was relabelled and recoded in two levels: (1) & 
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όнύ ǊŜǎǇƻƴǎŜǎ ǿŜǊŜ ǊŜƭŀōŜƭƭŜŘ ŀǎ ΨŀƎǊŜŜΩ ǿƛǘƘ ŀ ŎƻŘŜ ƻŦ м ŀƴŘ όоύ ϧ όпύ ǿŜǊŜ ǊŜƭŀōŜƭƭŜŘ ŀǎ ΨŘƛǎŀƎǊŜŜΩ 

and recoded as 0. 

 Economic: This was approximated by two variables: (a) housŜƘƻƭŘΩǎ ƴŜǘ ƛƴŎƻƳŜ ŦǊƻƳ ŀƭƭ ǎƻǳǊŎŜǎ, and 

(b) wƘŜǘƘŜǊ ǿŀǘŜǊ ǎƘƻǊǘŀƎŜ Ƙŀǎ ŀŦŦŜŎǘŜŘ ƘƻǳǎŜƘƻƭŘΩǎ ƛƴŎƻƳŜ ŀƴŘ ƭŀōƻǳǊ ǘƛƳŜΦ The specific question 

in the questionnaire for (a) ǿŀǎΥ άHow much net income (i.e., after deducting tax or cost of 

production, or any other deductions), from the following income range, do you earn from the main 

activity and any supplementary activities per month?έ wŜǎǇƻƴŘŜƴǘǎ ǿŜǊŜ ƳŀŘe to choose among the 

five income classes given. In the survey, both the household head and the spouse (if any) were asked 

separately. Respondents were also asked any transfer income they may receive from any source.  In 

question (b) we asked: άIŀǎ ǿŀǘŜǊ ǎƘƻǊǘŀƎŜ ŀŦŦŜŎǘŜŘ ǘƘŜ ŀƭƭƻŎŀǘƛƻƴ ƻŦ ȅƻǳǊ ƘƻǳǎŜƘƻƭŘΩǎ ƛƴŎƻƳŜ ƻǊ 

labour time for alternative activities?έ ǿƛǘƘ responses categories [ (1) Yes and (2) No]. 

 Behavioural: This was approximated by the actual problem the household faced in relation to water 

shortage and whether the respondent is a member of any pro-environment or conservation 

organization or association. The specific question with regard to the first issue was:  άIŀǾŜ ȅƻǳ ŜǾŜǊ 

faced any water shortage problem in the last 6 months?  (1) Yes; (2) NoέΦ  Respondents answered 

Ψ¸ŜǎΩ ǿŜǊŜ ŀǎƪŜŘ ŀ ŦǳǊǘƘŜǊ ǉǳŜǎǘƛƻƴ ƻƴ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ ǇǊƻōƭŜƳΦ On the second issue (i.e., 

membership/involvement in pro-environmental activities), the question was: άAre you a member of 

any environmental or conservation group/association/ programme? (1) Yes; (2) Noέ.    

 Human capital: The education level of the respondent was used to reflect the human capital aspect. 

The five education classes used in the questionnaire include: Never been to school; primary; 

secondary; technical or vocational or college diploma; and university degree and above. 

 Awareness:  ¢Ƙƛǎ ǿŀǎ ǘƻ ŜƭƛŎƛǘ ǊŜǎǇƻƴŘŜƴǘΩǎ ƪƴƻǿƭŜŘƎŜ ƻƴ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ŎŀǘŎƘƳŜƴǘ 

management and water quantity or quality. A question posed to each respondent was:  άIŀǾŜ you 

heard of or are you aware of how management of catchment areas upstream affect the flow of 

ǿŀǘŜǊ ǊŜŀŎƘƛƴƎ ŘƻǿƴǎǘǊŜŀƳ ǳǎŜǊǎΚ όмύ ¸ŜǎΤ όнύ bƻέ.     
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Table 5: Description of the explanatory variables 

Variable name Description Hypothesized effect on 
ǊŜǎǇƻƴŘŜƴǘΩǎ ²¢t 

AgeRespodent Age (in years) of the respondent Negative but relatively 

less important 

SexRespndent Sex of the respondent (male=1; female=0) Untenable to hypothesize 

Edu_Class Education level of the household head (in 5 

brackets: no education=0; primary=1; 

secondary=2; college/technical=3; University 

degree and above=4) 

Positive and significant 

AttWatShortage Do you agree that shortage of water supply is a 

serious problem in your area (city district)? 

(Agree=1; Disagree=0) 

Positive 

CatchAware Are you aware of the effect of catchment 

management on downstream water users? 

(yes=1; No=0) 

Positive 

MemberEnvi Are you member of any environmental group? 

(yes=1; No=0) 

Positive 

hhWatershort Has the household faced any water shortage in 

the last 6 months? (yes=1; No=0) 

Apparently positive; but 

depends on the 

frequency of the shortage 

HHLabInc Has water shortage affected ǘƘŜ ƘƻǳǎŜƘƻƭŘΩǎ 

labour time or income?(yes=1; No=0) 

Apparently positive; but 

depends on the severity 

hhhincome Household head's  income class (net monthly) 

(five income classes) 

Positive 

 

6 Descriptive analysis   
 

6.1 Summary of Key covariates 

 

Table 6 summarizes the descriptive statistics of the explanatory. Except the Ψ!ƎŜwŜǎǇƻƴŘŜƴǘΩ 

variable, all the other variables in Table 6 should be interpreted in percentages. For instance about 

55% of the respondents are male; 54% responded that water shortages affected their household 

income and labour time; and 87% responded that they have faced water shortages problems in the 
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last six months. The summary of two of the key explanatory variables όΨhhhincomeΩ ŀƴŘ Ψedu_classΩύ 

that are not included in Table 6, is presented in Table 7. We chose to present them in a separate 

table, because of the nature of their measurement. As these variables are measured in more than 

two categories, summary statistical measures such as mean and standard deviations do not give any 

meaningful interpretation. Rather presenting the proportion or percentage of respondents in each 

category or class does give meaningful statistical summary or interpretation (see Table 7). 

 

Table 6: Summary statistics of the explanatory variables 

Variable Name # obs. Mean  or proportion Std. Dev. Min. Max 

AgeRespondent 179 43.91a 15.21 20 85 

SexRespondent 179 0.55b 0.50 0 1 

CatchAware 179 0.34 b 0.48 0 1 

AttWatShortage 179 0.89 b 0.31 0 1 

MemberEnvi 179 0.11 b 0.32 0 1 

HHLabInc 179 0.54 b 0.50 0 1 

hhWatShort 179 0.87 b 0.34 0 1 

a 
Arithmetic mean;  b 

Percent or proportion 

As can be seen from Table 7, about 65% of the respondents earn a monthly income of less than Ksh. 

50,000. Only about 20% of survey respondents earn income of above Ksh. 100, 000 per month of 

which only 8% earn above Ksh. 300,000. In terms of education, about 24% respondents do have their 

first university degree or above and 26% have either no education at all or achieved only primary 

level of education. As income and education are the two most important variables in affecting 

households WTP to, the distribution of these variables do play significant role in the estimated mean 

WTP and aggregation of the total population WTP estimates. 

 

Table 7: Summary of household income and education 

 Income Class or Education level class  

Variable 0 1 2 3 4 5 

hhhIncome (%) NA* 44.55 20.30 14.36 12.87 7.92 

hhhIncome( cum. %) NA 44.55 64.85 79.21 92.08 100 

Edu_class (%) 2.97 23.27 29.70 20.30 23.76 NA 

Edu_class Cum. %) 2.97 26.24 55.94 76.24 100 NA 

*NA= not applicable 
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Table 8 presents the summary of responses for the contingent valuation bids. Here, only initial bid 

amount (column 1) is indicated; because the follow-up bids depend upon the responses for the 

initial bids. See Table 1 for description of the initial and follow-up bids schemes used in the survey.  

 

Table 8: Number of responses in each category response by offer amount 

Initial bid amount (in Ksh) (Yes, Yes) (Yes, No) (No, Yes) (No, No) Total 

100 22 27 20 11 80 

200 22 26 13 6 66 

400 7 9 14 3 33 

Total 51 62 47 19 179 

 

As shown in Table 8, 28% of the respondents provide two positive responses and 10% gave two 

negative responses, whereas about 35% and 26҈Σ ŦŜƭƭ ƛƴ ǘƘŜ άȅŜǎΣ ƴƻέ ŀƴŘ άƴƻΣ ȅŜǎέ ǊŜǎǇƻƴǎŜ 

categories respectively. Table 8 further shows the significant variation in WTP of respondents with in 

each initial ōƛŘ ŎŀǘŜƎƻǊȅΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ǿƛǘƘƛƴ ǘƘŜ ƭŜŦǘ ŎŜƴǎƻǊŜŘΣ ƛΦŜΦΣ ΨƴƻΣ ƴƻΩ ǊŜǎǇƻƴǎŜ ŎŀǘŜƎƻǊȅΣ 

about 6% of the respondents rejected the follow-up bid with minimum payment amount designed in 

the survey (i.e. Ksh. 50). This implies that these respondents are not willing to pay even Ksh. 50 per 

month. On the other hand, among the right ŎŜƴǎƻǊŜŘ ƻōǎŜǊǾŀǘƛƻƴǎΣ ƛΦŜΦΣ ƛƴ ǊŜǎǇƻƴǎŜ ŎŀǘŜƎƻǊȅ ΨȅŜǎΣ 

ȅŜǎΩΣ ŀōƻǳǘ п҈ ƻŦ ǊŜǎǇƻƴŘŜƴǘǎ ǎǘŀǘŜŘ ǘƘat they are willingness to pay Ksh. 400/month which sheds 

light that their WTP is equal to or more than Ksh.400/month. 

6.2 Graphical Analysis   

From the box plots in Figure 2 we can visually compare the distributions of initial bid, follow-up bid, 

left-censored observations, right-censored observations, and the midpoints of interval-censored 

observations. The scatter plot matrix in Figure 3 provides a compact display of the relationships 

between key selected explanatory variables (age of the respondent, household income level and 

ǊŜǎǇƻƴŘŜƴǘΩǎ ŜŘǳŎŀǘƛƻƴ ƭŜǾŜƭ) that were significantly affecting respondŜƴǘΩǎ ǘǊǳŜ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ Ǉŀȅ 

and the CV follow-up bid. 

  

The last row in Figure 3 shows how these exogenous variables are related to the follow-up bid. Age 

of respondents and the follow-up WTP bid were expressed in their natural logarithm forms. Though 

we do not see a clear pattern of the relationships between the exogenous variables and WTP follow-

up bid, one can deduce appealing statements from the last row in Figure 3.  It seems that there is a 
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positive relationship between the income and education levels of the respondent and WTP. The 

implication is that households with higher education seem to pay higher amounts to conservation 

measures compared to those with low level of education. Similarly, better off households (in terms 

of total household income) seem to pay more compared to poor households. Both observations 

seem intuitive. 

 

Figure 2: Box plots for various WTP bid responses 

 

Figure 3: Scatter diagram showing relationship between follow-up bid and the three variables 
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7 Results from interval regression analysis  

7.1 WTP estimate 

Applying the interval regression model presented in equation (8) the WTP estimates were obtained. 

Using the variables described in Table 5 ŀƴŘ ǘƘŜ Ψ[ƻǿŜǊboundΩ όdepvar1ύ ŀƴŘ Ψ¦ǇǇŜǊboundΩ 

(depvar2), see section 5.2 and Table4, we run interval regression using STATA (release 11) statistical 

software package. Table 9 presents the results of interval regression. As expected, though 

statistically insignificant, attitudinal and awareness variables have positive coefficients. That means 

respondents who: (a) are aware of the contribution of catchment management for improving water 

quantity and quality (Ψ/ŀǘŎƘ!ǿŀǊŜΩ); (b) perceive water shortage as a serious problem in their area 

(Ψ!ǘǘ²ŀǘŜǊ{ƘƻǊǘŀƎŜΩ); and (c) are member of certain environmental programmes (ΨaŜƳōŜǊ9ƴǾƛΩ) are 

willing to pay more for the proposed contingent scenario compared to their counterparts. As the 

ΨǎŜȄΩ ǾŀǊƛŀōƭŜ ƛƴǎƛƎƴƛŦƛŎŀƴǘ ǎǘŀǘƛǎǘƛŎŀƭƭȅΣ ƛǘ ƛƳǇƭƛŜǎ ǘƘŀǘ ƳŀƭŜ ŀƴŘ ŦŜƳŀƭŜ ǊŜǎǇƻƴŘŜƴǘǎ Řƻ ƴƻǘ ŜȄƘƛōƛǘ 

difference in WTP for the hypothetical scenario presented.   

 

The three most important variables that explain variation in WTP are household income, level of 

ŜŘǳŎŀǘƛƻƴ ŀƴŘ ŀƎŜΦ ²ƘƛƭŜ ΨƛƴŎƻƳŜΩ ŀƴŘ ΨŜŘǳŎŀǘƛƻƴΩ ŀǊŜ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ŀǘ м҈ ƭŜǾŜƭ ƻŦ 

ǎƛƎƴƛŦƛŎŀƴŎŜΣ ΨŀƎŜΩ is significant at 5% level (the former two with positive coefficients and the later 

with negative coefficient). As expected the higher the level of household income and education level 

the more the WTP. ¢ƘŜ ƴŜƎŀǘƛǾŜ ŎƻŜŦŦƛŎƛŜƴǘ ƻŦ ΨŀƎŜΩ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ȅƻǳƴƎŜǊ ǊŜǎǇƻƴŘŜƴǘǎ ŀǊŜ ǿƛƭƭƛƴƎ 

to pay more compared relatively older respondents.  
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Table 9: Results of interval regression 

 

 

The signs of the coefficients of the two important variables (ΨII[ŀōLƴŎΩ and ΨƘƘ²ŀǘǎƘƻǊǘΩ), though 

insignificant, behave in contrary to the a priori expectation. Normally, households whose income or 

labour time allocation for alternative activities is affected by water shortages (the ΨII[ŀōLƴŎΩ 

variable in Table 9) are expected to pay more (i.e., positive coefficient) for schemes or plans that 

improve the situation compared those who are not affected. Similarly, households who experience 

frequent water shortages (the ΨƘƘ²ŀǘŜǊǎƘƻǊǘΩ variable in Table 14) are expected to pay more (i.e., 

positive coefficient) than those who have not faced such problems. Contrary to the a priori 

expectation, the model results show that both variables have negative coefficients. The possible 

ŜȄǇƭŀƴŀǘƛƻƴ ŦƻǊ ǘƘƛǎ Ƴŀȅ ōŜΥ όмύ aƻǎǘ ƻŦ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘǎ ǿƘƻ ǊŜǇƻǊǘŜŘ ΨȅŜǎΩ for both questions are 

households of low income class. Most of them do not have private water sources such as private 

water tankers for contingency. (2) They were extremely disappointed by operational inefficiency and 

administrative bureaucracy of the water companies. They did not receive timely and effective 

remedial measures for the water problems. (3) They reported that due to the wide prevalence of 

corruption they are suspicious on many development plans or schemes. Many of the respondents in 

                             109       i nt er val  obser vat i ons
                              51 r i ght - censor ed obser vat i ons
                               0     uncensor ed obser vat i ons
  Obser vat i on summar y:         19  l ef t - censor ed obser vat i ons

                                                                              
       s i gma     195. 8046   14. 50128                      169. 3491    226. 3929
                                                                              
    / l ns i gma     5. 277117     . 07406    71. 25   0. 000     5. 131962    5. 422272
                                                                              
  hhWat Shor t     - 1. 371988   53. 77513    - 0. 03   0. 980    - 106. 7693    104. 0253
   hhhi ncome     69. 64001    16. 0867     4. 33   0. 000     38. 11066    101. 1694
    HHLabI nc    - 14. 43932    36. 1401    - 0. 40   0. 689    - 85. 27262    56. 39398
  Member Env i      33. 36385   53. 83904     0. 62   0. 535    - 72. 15873    138. 8864
At t Wat Shor ~e     102. 4474   57. 84375     1. 77   0. 077    - 10. 92423    215. 8191
  Cat chAwar e     24. 19002   33. 97421     0. 71   0. 476     - 42. 3982    90. 77824
   edu_c l ass     53. 32971   17. 51932     3. 04   0. 002     18. 99247    87. 66695
SexRespond~t     - 5. 769938   33. 86193    - 0. 17   0. 865     - 72. 1381    60. 59822
AgeRespond~t     - 2. 078137   . 9663793    - 2. 15   0. 032    - 3. 972205   - . 1840682
                                                                              
                    Coef .    St d.  Er r .       z     P>| z |      [ 95% Conf .  I nt er val ]
                                                                              

Log l i kel i hood =  - 258. 4166                       Pr ob > chi 2     =     0. 0000
                                                  Wal d chi 2( 9)     =     338. 09
I nt er val  r egr ess i on                               Number  of  obs   =        179

I t er at i on 4:    l og l i kel i hood =  - 258. 4166  
I t er at i on 3:    l og l i kel i hood =  - 258. 4166  
I t er at i on 2:    l og l i kel i hood = - 258. 41724  
I t er at i on 1:    l og l i kel i hood =  - 258. 7857  
I t er at i on 0:    l og l i kel i hood = - 273. 39976  

Fi t t i ng f ul l  model :

> Shor t age Member Envi  HHLabI nc hhhi ncome hhWat Shor t ,  nocons
.  i nt r eg Lower Bound Upper Bound AgeRespondent  SexRespondent  edu_c l ass Cat chAwar e At t Wat
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low income class say that άwe are already paying huge water bills for private vendors; our domestic 

and livelihood activities are being greatly affected; if we pay for the proposed scheme who would 

guarantee us that our money is to be used for the intended purposeέ. So, the negative coefficients 

can actually be interpreted as a sign of anger and frustration; not actually a sign of protest.    

 

Table 10: Predicted WTP using various prediction methods 

Prediction method # observation Mean Std. Min. Max. 

Linear prediction 179 275 142 128 611 

),( bae : conditional expected value method
1 
 179 280 215 182 904 

),( baystar : truncated method
2
  179 270 181 162 817 

1
 e(a,b)calculates E(xb + u | a < xb + u < b), the expected value of y|x  conditional on y|x being in the interval 
όŀΣōύΣ ƳŜŀƴƛƴƎ ǘƘŀǘ ȅμȄ ƛǎ  ŎŜƴǎƻǊŜŘΦ  ΨŀΩ ŀƴŘ ΨōΩ ŀǊŜ ǎǇŜŎƛŦƛŜŘ ŀǎ ǘƘŜȅ ŀǊŜ ŦƻǊ ǇǊό ύΦ 
2
 ystar(a,b) calculates E(y*), where y* = a if xb + u < a, y* = b if xb + u > b, and y* = xb + u otherwise, meaning 
ǘƘŀǘ ȅϝ ƛǎ ǘǊǳƴŎŀǘŜŘΦ ΨŀΩ ŀƴŘ ΨōΩ ŀǊŜ ǎǇŜŎƛŦƛŜŘ ŀǎ ǘƘŜȅ ŀǊŜ ŦƻǊ ǇǊό ύΦ 

 

Using three different post estimation prediction methods (see Table 3), mean WTP and standard 

deviation of estimates were obtained.  All prediction methods yields more or less identical mean 

WTP. However, estimates of standard errors and the ranges generated by the three methods vary 

significantly. On the basis of the model prediction, the mean WTP is about Ksh. 275/month. But, this 

is an average prediction and hence the actual WTP value shows wide variation. According to the 

prediction, some respondents are willing to pay up to Ksh. 900/month if the proposed schemes bring 

a lasting solution in terms of increase in the quantity and reliability of water supply.  

7.2 Aggregating the individual WTP estimates 

One of the key challenges of the contingent valuation is aggregation problem. Mean WTP estimates 

from the CV model need to be aggregated to reflect the total value of the ecosystem good or service 

under consideration. Two principal issues in relation to aggregation are: (1) determining/deciding 

the relevant population (both geographical scale and the proportion of the target population whose 

WTP is positive) over which the value is to be aggregated, and (2) the length of period (for instance, 

for how many years) over which the value is to be aggregated.  In relation to this particular study 

both issues were determined in the design stage of the study.  The ecosystem service we are dealing 

with, the relevant population (scale issue), and the temporal issues are all clearly defined from 

outset. 
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We obtained the population size of the six sub-locations from Kenya National Bureau of Statistics 

(KNBS, 2010). From this data we estimated the total number of households (assuming an average 

household size of 6 persons). From the sample of 202 households interviewed, about 12% protested 

i.e., declined to participate in scheme. From the model results, mean willingness to pay of Ksh. 275 

with std. of 181, we calculated that about 8% of the population has a negative willingness to pay3. As 

this is not possible (i.e., negative WTP has no economic meaning), we reinterpret this as zero 

willingness to pay. Thus, aggregation was made over 80% of the population who are supposed to 

have some positive WTP.  

Table 11: Population size of survey sub-locations 

 Sub-location Male  Female  Total  

RUTHIMITU  7,493 7,776 15,269 

MT. VIEW  8,439 8,242 16,681 

LORESHO  9,449 8,561 18,010 

GATINA  24,747 21,125 45,872 

MAZIWA  6,470 7,720 14,190 

UPPER PARKLANDS   3,015 3,023 6,038 

Total 59,613 56,447 116,060 

Source: Kenya National Bureau of Statistics, Nairobi (KNBS) (Kenya) 2010. Kenya population and housing  
census volume IA: population distribution by administrative units. Nairobi, Kenya: Kenya National Bureau  
of Statistics, Nairobi (KNBS) 217p. 

 

Using the exchange rate of Ksh. against the US dollar (US$1=Ksh. 80 during the survey period), we 

estimated that the total annual WTP of the population, i.e., the residents of Nairobi supposed to 

receive water from Sasumua reservoir is about US$575,657 per year. To be able to compare this 

value with the actual cost of water companies on water treatment and other related costs, the 

actual cost information, for instance, information on the amount the NWC spends on water 

treatment, on dam sediment removal and other related costs is not available. However, a study by 

Stefano Pagiola, a prominent researcher on PES and poverty reduction at the World Bank (Pagiola, 

2006),  indicates that the Sasumua water treatment plant spent about US$100,000 on treatment of 

contamination and US$50,000 on clearing silts from water intakes. Assuming that rewarding this 

amount money ($150,000) for conservation activities would motivate farmers to supply ecosystem 

services equivalent to the benefits from treatment of contamination and removal of silts, we can see 

a huge potential of users to finance catchment conservation activities that would improve the 

                                                           
3
 Here the parameters of the model are assumed normally distributed.  
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quantity and quality of water in Sasumua Dam. This, however, requires appropriate administrative 

and institutional set up, intermediary organization (at least in the initial stages) and effective design 

of the reward scheme. 

8 Conclusion and policy Implication 
 

With growing population and increasing demand for water, shortages and reliability of water supply 

has been becoming a serious problem in the city of Nairobi. Residents in some parts of the city have 

to wait for hours in a long queue to get water.  Although the main source of water for Nairobi is 

Ndakaini Dam, the Sasumua reservoir located at about 50 km north of the city of Nairobi supplies 

20% of water to Nairobi residents.  However, the Sasumua reservoir is not operating at its full 

capacity which is supposed to be a major factor for the e problem shortages in the city. It is believed 

that if the amount of water in the Dam increases, it can increase the quantity and reliability of water 

available to users in Nairobi. The current land use practices in Sasumua catchment favour meeting 

ƭŀƴŘƘƻƭŘŜǊǎΩ private economic objectives with less attention for catchment degradation which in 

turn leads to reduced water yield and increased pollution. It is believed that if landholders adopt 

catchment conservation measures and land management practices, this can increase the quantity of 

water in the Dam and hence more water to users in Nairobi. 

 

However, landholders have no or little incentives to take into account the impact of their land use 

decisions on the Dam water. Reward-based provision of environmental services has emerged as 

important incentive mechanisms for farmers to adopt pro-environmental measures.  In this regard 

the Pro-Poor Rewards for Environmental Services in Africa (PRESA) is playing important roles in 

supporting and facilitating RES mechanisms in Africa. Paving the way for linking landholders or 

managers in Sasumua and downstream beneficiaries through RES scheme ƛǎ ƻƴŜ ƻŦ tw9{!Ωǎ ƪŜȅ 

focuses. As part of this focus, PRESA has commissioned a number of research projects to understand 

various aspects of the biophysical, ecosystem services providers and beneficiaries in order to design 

pro-poor and sustainable market-based scheme for the ESs in Sasumua catchment. The aim of this 

study was to assess the demand (willingness to pay) of water users in Nairobi city for increased 

quantity and reliable supply of water via catchment conservation in Sasumua. A contingent valuation 

method was applied to estimating the willingness to pay of residents of Nairobi that receive water 

from Sasumua. 
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Results from the contingent valuation modelling exercises show that household income, level of 

education and ǊŜǎǇƻƴŘŜƴǘΩǎ ŀƎŜ ŀǊŜ ǘhe three most important variables that explain variation in 

willingness to pay. Using three different post estimation prediction methods, we estimated that an 

average household in the surveyed city sub-locations is willing about Ksh. 275/month on top of their 

water bill if they receive sufficient and reliable supply of water. As this is an average WTP, we expect 

that the actual WTP value at individual household level will vary significantly. For instance, results 

indicate that some respondents are willing to pay up to Ksh. 900/month if the proposed schemes 

bring a lasting solution in terms of increase in the quantity and reliability of water supply. 

Aggregating the WTP values among the relevant population in the study area (also taking into 

account protest voters), the total willingness to pay is more than 0.5 million US dollar per year. 

 

Based on the analysis the following suggestions/implications  are forwarded: (1) One fundamental 

public concern we caƳŜ ŀŎǊƻǎǎ ǘƘǊƻǳƎƘ ǘƘƛǎ ǎǘǳŘȅ ǿŀǎ ǘƘŜ ŘŜƎǊŜŜ ƻŦ ǘƘŜ ƎŜƴŜǊŀƭ ǇǳōƭƛŎΩǎ ŘƛǎǘǊǳǎǘ ŀƴŘ 

suspicion over the utilization funds even if they contribute for the proposed scheme. From their past 

experiences on other schemes and prevalence of corruption at various levels in public sectors, 

respondents were very much worried for the lack of accountable and responsible body to implement 

the scheme and manage the funds. This is a very serious concern with almost all the respondents. If 

PRESA is to play an intermediary role, it must ensure trust and accountability among the 

beneficiaries, scheme administrators, and suppliers. Otherwise, it would be a practical challenge to 

implement such a scheme. (2) Most respondents indicated that the current water provision system 

in Nairobi city is inefficient in both technical and managerial aspects. Corruption, out-of-date pipes, 

delays in maintenance services, and irregular water tariffs were some of the problems indicated. If 

reward-based catchment management is to be implemented in Sasumua for which users are to 

contribute, PRESA has to make sure that NWC has regained public trust. Otherwise it would be a 

huge challenge for PRESA to actually link ultimate beneficiaries, landholders in Sasumua, and NWC 

through a market-based scheme. (3) Results show that there is substantial WTP potential among the 

public. The key challenge for RES scheme for Sasumua ESs is not lack of demand; rather it is lack of 

accountable and publicly trusted scheme and fund administrator. As a facilitator of RES, PRESA, 

among other things, needs to give high priority to institutional and administrative aspect of RES 

scheme.   
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Appendices  
 

Appendix 1: Survey questionnaire   

 

Contingent valuation survey questionnaire for eliciting the willingness to pay (WTP) of water users in 

Nairobi for increased and reliable water supply via catchment management in Sasumua, central 

Kenya (October, 2010) 

 

 

 

 

 

 

 

ABOUT THE SURVEY 

The aim of this survey is ǘƻ ŀǎǎŜǎǎ ǿŀǘŜǊ ǳǎŜǊǎΩ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ Ǉŀȅ ό²¢tύ ƛƴ bŀƛǊƻōƛ Ŏƛǘȅ ŦƻǊ ƛƴŎǊŜŀǎŜŘ 

and reliable water supply through catchment management measures in Sasumua. Sasumua Dam 

provides Nairobi with 20% of its fresh water. However, intensive human activities within tƘŜ ŘŀƳΩǎ 

catchment are compromising the flow and quality of water to Sasumua Dam. Designing and 

implementing appropriate reward schemes could provide incentives to landholders to adopt 

catchment conservation measures which could in turn increase water quantity and quality in the 

Dam.  The Pro-poor Reward for Environmental Services in Africa (PRESA) project sees opportunities 

for reward-based conservation of the catchment. This study is commissioned by PRESA project of 

the World Agroforestry Centre (ICRAF). PRESA has commissioned several related studies to 

understand the supply and demand of environmental services. The information collected in this 

survey will be treated confidentially and used for the purpose of PRESA project.  Therefore, 

respondents are sincerely requested to provide, as much as possible, accurate and true responses. 

The survey has four sections: Demographic; Attitudinal and behavioral; Valuation; and Socio-

economic section.  

I. DEMOGRAPHIC SECTION 

We would like to ask you some questions about your demographic and occupational information. 

Survey ID__________________________________ 

9ƴǳƳŜǊŀǘƻǊΩǎ ƴŀƳŜψψψψψψψψψψψψψψψψψψψψψψψψψψψψ 

Date of interview________/________/________(date/month/yr) 

Sub-location_______________________________ 

Estate____________________________________ 

Checked by_____________________________________ 

 

Commissioned by Pro-poor Reward for Environmental Services in Africa (PRESA/ICRAF) 
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Respondent  
 

2.  
Sex  
1= Male 
2=Female 
 

3. 
Marital status 
1=married 
2=unmarried 
3=other 

4.  
Age 
(yr) 

5.  
Main 
activity 
(code a) 

6. Highest 
level of 
education 
completed 
[code b] 

7. Household size 
(including  Head) 

Adults 
(age 
>=15 yrs) 

Children 
age <15 
yrs) 

1. Household head        

Spouse (if applicable)      

 

Code (a) Main activity 

Farming = 10; self-employed (informal small-scale business) = 11;   self-employed (professional; such 

as solicitor, dentist, pharmacist) = 12; public sector employee= 13;   private sector employee= 14; 

non-governmental organization employee= 15; casual work= 16; disable/unable to work= 17; 

Retired/Pensioner=18;  other = 19, Specify ______________________  

Code (b) level of education 

Never been to school= 20;    primary= 21;   secondary = 22; Technical/vocational/college(diploma)= 

23;    university (undergraduate or postgraduate= 24;    others = 25, Specify_________________ 

II. ATTITUDINAL AND BEHAVIOURAL SECTION 

In this section we would like to ask your attitudes, opinions, and experiences about the shortages and 

unreliability of water supply in Nairobi. 

IIA. ATTITUDINAL QUESTIONS 

 Do you agree that shortage of water supply is a serious problem in your area?  

 (1) Strongly agree; (2) Agree; (3) Disagree; (4) strongly disagree; (5) I do not know. 

Response_____ 

 Do you know the source(s) of supply of water fƻǊ bŀƛǊƻōƛ ŎƛǘȅΚ  όмύ ¸ŜǎΤ  όнύ bƻΦ ψψψψψψΦ LŦ  ΨȅŜǎΩ 

ώŀǎƪ ǘƘŜ ǊŜǎǇƻƴŘŜƴǘϐ ΨǿƘŜǊŜ ŘƻŜǎ ǘƘŜ ǿŀǘŜǊ ŎƻƳŜ ŦǊƻƳΚ ψψψψψψψψψψψψψψψψψψψψψψψψψψψψψ 

 Have you heard of or are you aware of how management of catchment areas upstream affect 

the flow of water reaching downstream users? (1) Yes; (2) No .    Response_________________  

 Are you a member of any environmental or conservation group/association/ programme?  

(1) Yes;  (2) No.   Response________   

 In you opinion, what should be done to increase the quantity and reliability of water supply your 

area?  (1) Construct new Dams; (2) Regular maintenance of existing Dams; (3) Rain water 

harvesting at household level;  (4) Increase water quantity at the source through  catchment 

management conservation;  (5) Improve efficienŎȅ ƻŦ ǿŀǘŜǊ ǎŜǊǾƛŎŜǎΤ  όсύ L ŘƻƴΩǘ ƪƴƻǿΤ όтύ hǘƘŜǊΣ 

specify___________________________________________________ Response_____________ 

 In your opinion, can consumers contribute to improving the quantity and reliability of water 

supply?  1. Make their voice heard through their local MP; 2. Put pressure on Water Companies; 
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оΦ {ƘŀǊƛƴƎ ǘƘŜ Ŏƻǎǘ ƻŦ ŎŀǘŎƘƳŜƴǘ ŎƻƴǎŜǊǾŀǘƛƻƴΤ пΦ ¦ǎŜǊǎ ƘŀǾŜ ƴƻǘƘƛƴƎ ǘƻ ŘƻΤ  рΦ L ŘƻƴΩǘ ƪƴƻǿΤ  сΦ 

Others, Specify_______________________________.  Response _______ 

IIB. BEHAVIOURAL QUESTIONS 

1. ²Ƙŀǘ ƛǎ ȅƻǳǊ ƘƻǳǎŜƘƻƭŘΩǎ ƳŀƧƻǊ ǎƻǳǊŎŜ ƻŦ ǿŀǘŜǊΚ όмύ wŀƛƴ ǿŀǘŜǊΤ όнύ tƻƴŘΤ όоύ wƛǾŜǊ ƻǊ ǎǘǊŜŀƳΤ 

(4) Public well; (5) Bore hole/well in residence yard;  (6) Piped public water; (7) piped private 

source; (8)  other, specify___________________ 

2. hƴ ŀǾŜǊŀƎŜΣ Ƙƻǿ ƳǳŎƘ ƛǎ ȅƻǳǊ ƘƻǳǎŜƘƻƭŘΩǎ ƳƻƴǘƘƭȅ ǿŀǘŜǊ ōƛƭƭΚ  YǎƘψψψψψψψψψψψψψψψψψψψΦ 

3. Have you ever faced any water shortage problem in the last 6 months?  (1) Yes; (2)  No.   

ψψψψψψΦ LŦ Ψ¸ŜǎΩΣ Ƙƻǿ ƻŦǘŜƴ ŘƛŘ ȅƻǳ ŦŀŎŜΚ όмύ CǊŜǉǳŜƴǘƭȅΤ όнύ ƻŎŎŀǎƛƻƴŀƭƭȅΤ όоύ ǊŀǊŜƭȅΦ 

Response_______. 

4. Iŀǎ ǿŀǘŜǊ ǎƘƻǊǘŀƎŜ ŀŦŦŜŎǘŜŘ ǘƘŜ ŀƭƭƻŎŀǘƛƻƴ ƻŦ ȅƻǳǊ ƘƻǳǎŜƘƻƭŘΩs income or labour time for 

alternative activities? (1) Yes; (2) No.  Response._______________ 

5. Has water shortage affected your household income generating activities (for example, small 

business activities that require reliable water supply if member of household engage in such 

activities)?  (1) Yes; (2) No. Response________________. 

III. VALUATION SECTION 

Background information 

With growing population and increasing demand for water, quantity and reliability of water supply is 

becoming a common problem leading to frequent water rationing in many parts of Nairobi city. One 

major contributing factor is supposed to be the degradation of Sasumua catchment which supplies 

water to the Sasumua Dam. It is believed that if the amount of water in the Dam increases, it can 

increase the quantity and reliability of water available to users (including you) whose water source is 

the Sasumua Dam.  Land owners in Sasumua catchment currently adopt land use practices that 

favour meeting their short-term food and income requirements which results in reduced water yield 

and pollution. If landholders adopt best catchment management practices, it can increase the 

quantity of water in the Dam and hence more water to users in your area (including you). Now, 

suppose that the PRESA project is proposing a plan to provide rewards or incentives to landholders 

in order motivate them to adopt catchment management and land use practices that significantly 

increase river water flow and quality and Dam water quantity. As it is the users who bear the burden 

of current problems and also the ultimate beneficiaries from increased and reliable water supply, 

final users are the target population to cover the costs related to the adoption of catchment 

conservation.  
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Valuation question 

We are now going to ask you a hypothetical question. Suppose you were told that the shortage and 

unreliable supply of water you have been experiencing so far would be brought to an end by 

increasing the quantity of water at Sasumua Dam. This could be achieved if Sasumua is conserved. 

As a beneficiary, suppose you are asked to contribute for the costs of implementing the 

required/proposed catchment measures that will increase water in the Dam and the quantity and 

reliability of supply to your household. The decision to contribute is on voluntary basis. We want to 

know if you are willing or not willing to pay for the proposed plan. The Payment amount will be 

added to your monthly water bill, but PRESA/ICRAF will manage and facilitate the actual 

implementation of the plan. Remember that you are paying to secure reliable supply of water to 

your household and if enough people are willing to pay enough money the plan will be 

implemented; otherwise the current situation will remain unchanged or even may deteriorate. But, 

bear in mind that when you pay to avoid water shortages, that money is not available for other 

alternative uses.  Would you like to contribute for the plan?  Yes = 1;  No = 2.     __________ 

Would you be willing to pay Ksh.__________ for an increase in water supply so that you will no 

longer face water shortage and rationing? Yes = 1;  No = 2.    ______  

Bid values:   [Ksh.50;       Ksh. 100;       Ksh. 200;         Ksh. 400;       Ksh.800].  

To enumerators: Choose any value randomly from the list given as starting point except the lowest 

and highest values and then increase the value/decrease the value on the basis of first Response.   

 If YES; ask the respondent ONE LEVEL HIGHER value than the starting value. i.e. 

Ksh._____________; 1 = Yes;  2= No.    ________  

 If NO; ask the respondent ONE LEVEL LOWEER value than the starting value. i.e., Ksh. 

____________; 1= Yes;  2 = No.   ________ 

IV.    SOCIO-ECONOMIC SECTION 

1.  How much net income (i.e., after deducting tax or cost of production, or any other deductions) do 

   you (household head) earn from the main activity and any supplementary activities per month 

(income range):   Response_________ 

(1) Ksh.  0 ς 10,000     
(2) Ksh. 10,001ς 50,000 
(3) Ksh. 50,001 ς 100,000 
(4) Kss. 100,001 ς 300,000 
(5) Ksh. Above Ksh. 300,000  

2. How much net income (i.e., after deducting tax or cost of production, or any other deductions) 

does the spouse earn from the main activity and any supplementary activities per month (income 

range): Response_______________ 



 
 

43 
 

(1) Ksh.  0 ς 10,000 
(2) Ksh. 10,001ς 50,000 
(3) Ksh. 50,001 ς 100,000 
(4) Kss. 100,001 ς 300,000 
(5) Ksh. Above Ksh. 300,000  

3.  How much income did the household make from other sources (such as transfers, gifts, 

remittances, 

 pension, interest income, etc.) in the last 12 months?: Ksh.________________ 

4.  What is the ownership status of dwelling? (1) Owned; (2) Given by relative or others to use; (3) 

provided by government; (4) Rented; (5) inherited; (6) Other, Specify___________________    

Response:______ 

I. DEBRIEFINGS 

1. wŜǎǇƻƴŘŜƴǘΩǎ ǇŜǊŎŜǇǘƛƻƴ ŀōƻǳǘ ǘƘŜ ŘŜŎƛǎƛǾŜƴŜǎǎ ƻŦ ǘƘŜ ǎǳǊǾŜȅ:   

How strongly do you agree with the following statement?  

Ψ¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘƛǎ ǎǳǊǾŜȅ Ŏŀƴ ƘŀǾŜ ŀƴ ƛƳǇŀŎǘ ƻƴ ǿŀǘŜǊ ǎǳǇǇƭȅ ƛƴ ǇŀǊǘǎ ƻŦ bŀƛǊƻōƛ ǿƘƻǎŜ ǿŀǘŜǊ 

ǎƻǳǊŎŜ ƛǎ ǘƘŜ {ŀǎǳǎǳƳŀ 5ŀƳΩΦ    

(1) Strongly agree;  (2) Agree; (3) Slightly agree; (4) Somewhat disagree;  (5) Do not agree at 

all. Response__________ 

2. RespondenǘΩǎ ŘŜƎǊŜŜ ƻŦ ǳƴŎŜǊǘŀƛƴǘȅ:   

How strongly do you agree with the following statement?  

ΨL ŜȄǇŜŎǘ ǘƘŀǘ ƛǘ ǿƛƭƭ ōŜ ǇƻǎǎƛōƭŜ ǘƻ ŜƴƘŀƴŎŜ ǉǳŀƴǘƛǘȅ ŀƴŘ ǊŜƭƛŀōƛƭƛǘȅ ƻŦ ǿŀǘŜǊ ǎǳǇǇƭȅ ƛƴ ǘƘŜ ǎǳǊǾŜȅ 

areas of the city through the adoption of catchment conservation in SŀǎǳƳǳŀΩΦ  όмύ {ǘǊƻƴƎƭȅ ŀƎǊŜŜΤ  

(2)  Agree;  (3)Somewhat disagree; (4) Strongly disagree.     Response___________ 

 

Appendix 2: Minutes on expert workshop on designing the CV scenario 
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Dr. Mwangi Gathenya, World Agroforestry Centre 

Dr. Mutuku Kavoi, Jomo Kenyatta University of Agriculture & Technology 

Mr John Mutua, Kenafric Industries Ltd 

Mr John Kimani Mwangi, World Agroforestry Centre 

Mr Miika Mäkelä, World Agroforestry Centre 

Mr Kenneth Owuocho, Athi Water Services Board 

Mr Duncan Ndegwa, Nairobi City Water & Sewerage Company 

Engineer George Mungai, Ruiru Water and Sewerage Company 

Mr Godfrey Mwaloma, World Agroforestry Centre 
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Opening remarks 

- Dr Gathenya talked about issues of water and willingness by water users to pay landowners in the 

catchment area for watershed services.  

- Bedru said that the purpose of the workshop is to design a questionnaire for the forthcoming 

household survey in parts of western Nairobi that receive water from the Sasumua reservoir. The 

main question is whether consumers are willing to pay for improvements in water supply 

reliability. 

- Bedru took the participants through various methods of environmental valuation: the revealed 

preference method and the stated preference method. For the proposed survey, Bedru said that 

the stated preference method would be ideal. It involves contingent valuation and/or choice 

experiments. Contingent valuation presents respondents with a hypothetical market. 

 

There should be clear definitions and wordings in the survey as most respondents are unlikely to 

ƪƴƻǿ ǿƘŀǘ ŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎ ŀǊŜΦ ¢ƘŜǊŜΩǎ ǘƘŜǊŜŦƻǊŜ ƴŜŜŘ ŦƻǊ ƭƻŎŀƭƛȊŀǘƛƻƴ ŀƴŘ ŎƻƴǘŜȄǘǳŀƭƛȊŀǘƛƻƴΦ  

Discussion of the questionnaire: 

- Customers have different experiences with the Nairobi Water Company and these might affect the 

responses. For example, upper income areas may be more satisfied with the company due to more 

reliable supplies compared to low income households. These types of differences should be 

considered in the analysis of responses.  

- There is need to categorize responses from low, middle and high income households. 

- Has there been a survey on willingness to participate by environmental service providers? John 

Kimani Mwangi replied that willingness-to-accept studies already conducted. There was a positive 

response indicating a high WTA.  

- There is ongoing corporate social responsibility activities by water companies, mostly involving tree 

planting and catchment management. 

- There is need to appreciate the water policy environment in Kenya, especially as it relates to the 

various players such as Water Resources Management Authority (WRMA), water boards, etc.Surveys 

show increased consumer satisfaction with water provision since water sector reforms began in 

2002. 

ǒ Water providers and users argue that they are already paying WRMA for catchment management. 

- The research should make it very clear to respondents that this is a contingent valuation. 

- How do you connect the interests of water users with those of watershed communities? 

- Use base figures (such as current water rates) to find out how much more water users would be 

willing to pay. This could be a better approach than asking respondents to give their own rates.  
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ǒ MuƴƎŀƛ ƎŀǾŜ ǘƘŜ ŜȄŀƳǇƭŜ ƻŦ ǇǳōƭƛŎ ǊŜŀŎǘƛƻƴ ǘƻ Ƙƛǎ ǿŀǘŜǊ ŎƻƳǇŀƴȅΩǎ ǊŜŎŜƴǘ ǊŀǘŜ ƛƴŎǊŜŀǎŜΦ {ƻƳŜ ǳǎŜǊǎ 

ǎŀȅ ǘƘŀǘ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ƛƳǇǊƻǾŜŘ ŜŦŦƛŎƛŜƴŎȅ ƧǳǎǘƛŦƛŜǎ ǘƘŜ ǊŀǘŜ ƛƴŎǊŜŀǎŜ ǿƘƛƭŜ ƻǘƘŜǊ ǳǎŜǊǎΣ ǿƘƛƭŜ 

agreeing that company services have improved, have called for a smaller rate increase which they 

feel they can afford. 

ǒ However, John Kimani Mwangi said that from his experience, it might be better to let respondents 

suggest the rates they would be willing to pay. 

- What exactly are water users willing to pay for: quality? Reliability? Efficient response by water 

supply companies? A survey conducted in Nairobi showed that most people would rather pay more 

to have reliable water supply at home than spend their time looking for water. 

Discussion on background information provided on Page 1 of the questionnaire: 

ǒ On the background information provided by Bedru on the first page of the questionnaire, Dr 

Gathenya said that sedimentation is not the main cause of water shortages and rationing in Nairobi. 

Bedru said that he received the information from secondary sources (reports and newspaper 

articles) and that he can modify that part of the questionnaire. 

ǒ Focus on quantity and reliability: Reliability of water supply is influenced by, among other factors, 

land use practices in the watershed that reduce water yields. Land degradation affects water supply. 

ǒ Include the reason why western Nairobi was chosen for the survey, that is, because this is where 

Sasumua water is consumed. 

Discussion on Page 3 (Attitudinal section): 

ǒ This will have to be modified in view of changes in other sections of the questionnaire.  

Discussion on Page 4 (Valuation section): 

ǒ No need to focus on water quality because improvements in catchment management are likely to 

result in improvements in water quality. 

Discussion on Page 5 (Pricing): 

ǒ How to ask about pricing: it was agreed that most respondents will have a better idea of household 

water consumption in terms of the monthly rates they pay rather than actual volumes in cubic 

metres. 

ǒ Action point: Eng. George Mungai to send tariff structures to help Bedru in getting bid values.  

- The rest of the sections in the questionnaire could be rearranged.  

ǒ For example, the section on household income could come later.  

ǒ Instead of asking respondents to state their incomes, it might be more productive to have income 

brackets which respondents can select eg 10,000 - 20,000. 
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Appendix 3: Focus group discussion guide  

 

Why this focus group?  

¢ƻ ǳƴŘŜǊǎǘŀƴŘ ƭƻŎŀƭ ǿŀǘŜǊ ǳǎŜǊΩǎ ǇŜǊŎŜǇǘƛƻƴΣ ŀǘǘƛǘǳŘŜǎΣ ŜȄǇŜǊƛŜƴŎŜǎΣ ŀƴŘ ǾƛŜǿǎ on: 

 problems related to the shortage of water supply in some parts of Nairobi city, 

 potential solutions to the problem through catchment conservation in Sasumua, and 

 possibility of compensating landowners for adopting catchment management 

 Questions/issues: 

1. In your opinion, is shortage of water supply and rationing a serious problem in your area?  (Why 

or why not?)  

2. In your view, what is (are) the main cause(s) of this problem?  

3. What should be done to increase the quantity and reliability of water supply in your area? 

4. Many people argue that for improving the quantity and reliability of water supply sustainably, 

water should be increased at the very source through catchment management or water 

enhancing conservation measures; for instance, in Sasumua catchment. Do you agree on this? 

Why or why not?   

5. If catchment degradation is the underlying cause of water shortages, how can we motivate 

landowners to adopt catchment conservation measures? What can downstream beneficiaries 

do?  

6. How do you perceive reward-based environmental conservation schemes? Should farmers be 

compensated for the good job they do in terms of catchment conservation which would increase 

water for downstream users? 

7. As a water user and resident in Nairobi, what can you do to improving the quantity of water? If 

you are asked to contribute to pay for farmers in Sasumua for adopting water enhancing 

catchment management, are you willing to pay a certain sum of money for such a scheme? Why 

or why not? 
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Appendix 4: Results from bivariate probit models 

 

Table A1: Results from bivariate probit model (bid values not transformed) 

 .  

Li kel i hood- r at i o t es t  of  r ho=0:      chi 2( 1)  =  7. 34169    Pr ob > chi 2 = 0. 0067
                                                                              
         r ho     - . 496736   . 1568625                     - . 7411921   - . 1359605
                                                                              
     / at hr ho    - . 5449636   . 2082466    - 2. 62   0. 009    - . 9531195   - . 1368077
                                                                              
       _cons      . 336989   . 5358908     0. 63   0. 529    - . 7133377    1. 387316
  hhWat Shor t      . 4227806   . 3343132     1. 26   0. 206    - . 2324612    1. 078022
   hhhi ncome     . 0763333    . 112033     0. 68   0. 496    - . 1432474    . 2959139
    HHLabI nc    - . 3288151   . 2183764    - 1. 51   0. 132     - . 756825    . 0991948
  Member Env i      . 3468069   . 3245552     1. 07   0. 285    - . 2893096    . 9829234
At t Wat Shor ~e     . 2946312   . 3807731     0. 77   0. 439    - . 4516705    1. 040933
   edu_c l ass     . 0367552    . 118999     0. 31   0. 757    - . 1964787     . 269989
  Cat chAwar e    - . 0671919    . 219446    - 0. 31   0. 759    - . 4972982    . 3629143
SexRespond~t      . 0263551   . 2037612     0. 13   0. 897    - . 3730095    . 4257198
AgeRespond~t     - . 0201734   . 0070441    - 2. 86   0. 004    - . 0339796   - . 0063673
        Bi d2    - . 0001911   . 0007976    - 0. 24   0. 811    - . 0017544    . 0013721
Response2     
                                                                              
       _cons     . 6915376   . 5552343     1. 25   0. 213    - . 3967016    1. 779777
  hhWat Shor t     - . 5796804   . 3639896    - 1. 59   0. 111    - 1. 293087    . 1337262
   hhhi ncome     . 1871671   . 1130672     1. 66   0. 098    - . 0344405    . 4087748
    HHLabI nc      . 172161   . 2210622     0. 78   0. 436    - . 2611129     . 605435
  Member Env i     - . 2161612   . 3220932    - 0. 67   0. 502    - . 8474523      . 41513
At t Wat Shor ~e     . 5041117   . 3996325     1. 26   0. 207    - . 2791537    1. 287377
   edu_c l ass     . 1829324   . 1187629     1. 54   0. 123    - . 0498385    . 4157034
  Cat chAwar e     . 0998501    . 234212     0. 43   0. 670    - . 3591971    . 5588972
SexRespond~t     - . 0761588   . 2110974    - 0. 36   0. 718    - . 4899022    . 3375846
AgeRespond~t     - . 0158655   . 0070133    - 2. 26   0. 024    - . 0296113   - . 0021198
        Bi d1    - . 0024901   . 0011406    - 2. 18   0. 029    - . 0047256   - . 0002546
Response1     
                                                                              
                    Coef .    St d.  Er r .       z     P>| z |      [ 95% Conf .  I nt er val ]
                                                                              

Log l i kel i hood = - 213. 39067                       Pr ob > chi 2     =     0. 0072
                                                  Wal d chi 2( 20)    =      38. 74
Seemi ngl y  unr el at ed bi var i at e pr obi t               Number  of  obs   =        179

I t er at i on 4:    l og l i kel i hood = - 213. 39067  
I t er at i on 3:    l og l i kel i hood = - 213. 39067  
I t er at i on 2:    l og l i kel i hood = - 213. 39159  
I t er at i on 1:    l og l i kel i hood =  - 213. 6232  
I t er at i on 0:    l og l i kel i hood = - 217. 06152  

Fi t t i ng f ul l  model :

Compar i son:     l og l i kel i hood = - 217. 06152

I t er at i on 3:    l og l i kel i hood =  - 110. 8097  
I t er at i on 2:    l og l i kel i hood =  - 110. 8097  
I t er at i on 1:    l og l i kel i hood = - 110. 82292  
I t er at i on 0:    l og l i kel i hood = - 123. 26486  

Fi t t i ng compar i son equat i on 2:

I t er at i on 3:    l og l i kel i hood = - 106. 25181  
I t er at i on 2:    l og l i kel i hood = - 106. 25181  
I t er at i on 1:    l og l i kel i hood = - 106. 28109  
I t er at i on 0:    l og l i kel i hood = - 117. 83002  

Fi t t i ng compar i son equat i on 1:

> or t )
> Respondent  Cat chAwar e edu_c l ass At t Wat Shor t age Member Env i  HHLabI nc hhhi ncome hhWat Sh
> or t age Member Env i  HHLabI nc hhhi ncome hhWat Shor t )  (   Response2 Bi d2 AgeRespondent  Sex
.  bi pr obi t  (   Response1 Bi d1 AgeRespondent  SexRespondent  Cat chAwar e edu_c l ass At t Wat Sh
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Table A2. Results from bivariate probit model (bid values transformed into natural logarithms) 

 

 

.  

Li kel i hood- r at i o t es t  of  r ho=0:      chi 2( 1)  =  5. 07206    Pr ob > chi 2 = 0. 0243
                                                                              
         r ho    - . 5390673   . 2018852                     - . 8212395   - . 0450365
                                                                              
     / at hr ho      - . 60284   . 2845833    - 2. 12   0. 034    - 1. 160613    - . 045067
                                                                              
       _cons     . 2057612   1. 358644     0. 15   0. 880    - 2. 457131    2. 868654
  hhWat Shor t      . 4321972   . 3311241     1. 31   0. 192    - . 2167942    1. 081189
   hhhi ncome       . 05618   . 1170811     0. 48   0. 631    - . 1732947    . 2856546
    HHLabI nc    - . 3260978   . 2168905    - 1. 50   0. 133    - . 7511955    . 0989998
  Member Env i      . 3359216   . 3198817     1. 05   0. 294     - . 291035    . 9628782
At t Wat Shor ~e     . 2813081   . 3842781     0. 73   0. 464    - . 4718631    1. 034479
   edu_c l ass     . 0272632    . 122102     0. 22   0. 823    - . 2120524    . 2665788
  Cat chAwar e    - . 0636969   . 2183969    - 0. 29   0. 771     - . 491747    . 3643532
SexRespond~t      . 0286051   . 2027231     0. 14   0. 888    - . 3687247     . 425935
AgeRespond~t     - . 0195752   . 0075095    - 2. 61   0. 009    - . 0342935   - . 0048568
     l n_bi d2     . 0221642    . 262213     0. 08   0. 933    - . 4917638    . 5360922
Response2     
                                                                              
       _cons     2. 188003   1. 182007     1. 85   0. 064    - . 1286873    4. 504694
  hhWat Shor t     - . 5645978   . 3610102    - 1. 56   0. 118    - 1. 272165    . 1429691
   hhhi ncome     . 1501229   . 1101722     1. 36   0. 173    - . 0658107    . 3660565
    HHLabI nc     . 1580672   . 2194144     0. 72   0. 471    - . 2719771    . 5881115
  Member Env i     - . 2189011   . 3217714    - 0. 68   0. 496    - . 8495615    . 4117592
At t Wat Shor ~e     . 5242296   . 3971565     1. 32   0. 187    - . 2541829    1. 302642
   edu_c l ass     . 1763302   . 1180989     1. 49   0. 135    - . 0551393    . 4077998
  Cat chAwar e     . 1031069   . 2324914     0. 44   0. 657    - . 3525679    . 5587816
SexRespond~t     - . 0916297    . 209755    - 0. 44   0. 662    - . 5027419    . 3194825
AgeRespond~t     - . 0159673   . 0069922    - 2. 28   0. 022    - . 0296719   - . 0022628
     l n_bi d1    - . 3704591   . 2307655    - 1. 61   0. 108    - . 8227511    . 0818329
Response1     
                                                                              
                    Coef .    St d.  Er r .       z     P>| z |      [ 95% Conf .  I nt er val ]
                                                                              

Log l i kel i hood = - 214. 69591                       Pr ob > chi 2     =     0. 0084
                                                  Wal d chi 2( 20)    =      38. 20
Seemi ngl y  unr el at ed bi var i at e pr obi t               Number  of  obs   =        179

I t er at i on 5:    l og l i kel i hood = - 214. 69591  
I t er at i on 4:    l og l i kel i hood = - 214. 69591  
I t er at i on 3:    l og l i kel i hood = - 214. 69596  
I t er at i on 2:    l og l i kel i hood = - 214. 71261  
I t er at i on 1:    l og l i kel i hood = - 215. 46462  
I t er at i on 0:    l og l i kel i hood = - 217. 23194  

Fi t t i ng f ul l  model :

Compar i son:     l og l i kel i hood = - 217. 23194

I t er at i on 3:    l og l i kel i hood = - 109. 53892  
I t er at i on 2:    l og l i kel i hood = - 109. 53893  
I t er at i on 1:    l og l i kel i hood = - 109. 58479  
I t er at i on 0:    l og l i kel i hood = - 123. 26486  

Fi t t i ng compar i son equat i on 2:

I t er at i on 3:    l og l i kel i hood = - 107. 69302  
I t er at i on 2:    l og l i kel i hood = - 107. 69302  
I t er at i on 1:    l og l i kel i hood = - 107. 72159  
I t er at i on 0:    l og l i kel i hood = - 117. 83002  

Fi t t i ng compar i son equat i on 1:

>  hhWat Shor t )
> dent  SexRespondent  Cat chAwar e edu_c l ass At t Wat Shor t age Member Env i  HHLabI nc hhhi ncome
> at Shor t age Member Env i  HHLabI nc hhhi ncome hhWat Shor t )  (   Response2  l n_bi d2 AgeRespon
.  bi pr obi t  (   Response1  l n_bi d1 AgeRespondent  SexRespondent  Cat chAwar e edu_c l ass At t W
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Appendix 5: Post-field feedbacks from enumerators  

 

At the end of the field survey enumerators were given the following feed back format (see box 

below) to reflect their views and experiences they came across throughout the survey period.  

Appendix 5 presents ǘƘŜ ǎǳƳƳŀǊȅ ƻŦ ŜƴǳƳŜǊŀǘƻǊǎΩ Ǉƻǎǘ-field work feedbacks (E1 to E6 codes refer 

to each of the six enumerators). 

The questions included in the questionnaire may not be exhaustive in terms of capturing 

ǊŜǎǇƻƴŘŜƴǘΩǎ ǾƛŜǿΣ ǇŜǊŎŜǇǘƛƻƴΣ ƻǇƛƴƛƻƴΣ ŜȄǇŜǊƛŜƴŎŜΣ ōŜƘŀǾƛƻǳǊ ŜǘŎΦ ǘƘŀǘ Ƴŀȅ ōŜ ǳǎŜŦǳƭ ǘƻ ǘƘƛs 

study. From the field work you have had through out the week or so, respondents might have 

shared with you various issues not explicitly indicated in the questionnaire. Would you please 

briefly write down the key information (relevant to this study) you have come across during the 

survey period:  (1) On attitudinal and behavioural section,  (2)  On valuation section,  (3) On income 

section, (4)On overall survey, and (5) Your own evaluation of the survey.  

 

1. On attitudinal and behavioural questions 

E1. Most of the respondents attribute the water problems to inefficiency and corruption of Nairobi 

Water Company as opposed to conservation efforts in Sasumua. Quite a number of respondents 

hold the opinion that it is the responsibility of the Water Company to support conservation efforts. 

E2. Most respondents cited that they do not face acute water shortages expressed their opinion that 

to enhance the quantity and reliability, awareness in proper water usage or conservation should be 

done to the consumers or general public. These respondents argue that that before we seek to 

increase water from the catchment we should conserve the water which is already being in the 

supply. Respondents who live neighbourhood that are developing expressed their concerns that 

even if the watershed is conserved and the quantity of water increases, if it does not go hand in 

hand with the existing water infrastructure to cater for development, the effects of the good work 

upstream may not be felt by the contributors downstream and they may continue facing water 

shortages for they are not connected to the water grid. E1 indicated that one of the ǊŜǎǇƻƴŘŜƴǘΩǎ 

concern was on quality of water rather than quantity or reliability of supply. According to this 

respondent, the household spends a lot of money on bottled water.   

E3. (a) Water shortages experienced in all income ranges has led to heavy expenditures in water 

storage tanks and water pumps.  (b) A general perception is that the source of water supply is 

Ndakaini Dam and Kikuyu springs. This implies that many respondents were not aware of where the 

water actually comes. (c) Inefficiency and water storage of piped public water has resulted in high 

income residents disconnecting their water connections constructing their own boreholes. It is 
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observed that residents in high and middle income areas usually adopt rain water harvesting 

schemes. (d) A large number of respondents expressed their dissatisfaction in the inefficient and 

bureaucratic operational organization structure of the Water Company. The claim that over billing is 

very common in their area. ( e) Residents in low income who are not connected or whose 

connections are severely disrupted usually buy water from private vendors at a much higher cost 

compared the normal water tariffs. These people are highly exposed to exploitation individuals. 

E4. There observed serious problem of water shortages in the areas surveyed. Most people are not 

ware of their actual sources of water especially residents in the low income areas. 

E5. The questions were exhaustive and really assisted in building up the interviewee from one 

section to the other sections of the questionnaire especially the valuation section. However, some of 

the interviewees questioned the importance of being a member of the environmental or 

conservation group in the area has to do with water reliability problem. The other issue was the 

importance of the question o major source of water. As we had to first ensure the interviewee was 

receiving water from a piped public water system. On the issue of water bill paid as a whole sum 

(group bill) or bills included with rent, a method should be thought of as to home disaggregate the 

group back into individual households so that a clear picture of bills per household can be recorded.  

2. On valuation section       

E1. Respondents were highly concerned on the accountability of the party who is supposed to 

implement the scheme. So, the WTP is pegged on accountability issue. If the scheme administering 

agency manages to build public image and validate its public accountability and trust, then money 

did not seem to be a major hindrance to implement the scheme especially figures like Ksh. 100.  

E2. The greatest concern of most respondents was whether the funds will be used for the purpose 

for which they intended for. This was based on previous experiences with the other projects. Most 

respondents demanded transparency and accountability to scheme administering agency once the 

scheme is implemented. Some respondents expressed the question that in stead of paying monthly 

annual based contribution would be less cumbersome.  Others suggested external auditing . 

E 3. In general the public willingness to participate in the proposed PRESA scheme is very 

encouraging. But many respondents put forward their concern on accountability and problems 

linked to Nairobi Water Company and corruption. Some indicated that they are already paying high 

taxes, so the government should channel part of this to the programme. Some respondents 

suggested that farmers should diversify their land management practices to get carbon credits as 

well.  Few respondents indicated their preference on the payment mechanism such as transferring 

money via mobile phone system. 
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E4.  Though most people agreed on the idea on catchment management, income appears the major 

ŦŀŎǘƻǊ ƛƴ ƛƴŦƭǳŜƴŎƛƴƎ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭΩǎ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘƘŜ ǎŎƘŜƳŜ and WTP. Some strongly believe the 

task of protecting the environment should be role of the government. Citizen pay taxes and let the 

government do the rest!  

E5.The scenario and description of the valuation section was pretty good and understandable by the 

respondents. Most respondents expressed that the WTP amounǘ ǎƘƻǳƭŘ ōŜ ƛƴ ǇǊƻǇƻǊǘƛƻƴŀƭ ǘƻ ƻƴŜΩǎ 

water use. Consumers using very less amount and very high should be treated in the same way in 

terms of contributing to the proposed catchment conservation programme.   

3. On income section 

All (E1, E2, E3, E4 and E5). Most of the respondents are not willing to tell their income information, 

maybe for fear of tax liabilities. May be the question should have been pegged to assets owned 

ǿƘƛŎƘ ŎƻǳƭŘ ƎƛǾŜ ōŜǘǘŜǊ ǇǊƻȄȅ ƻƴ ǊŜǎǇƻƴŘŜƴǘǎΩ ǿŜŀƭǘƘ ƻǊ ƛƴŎƻƳŜΦ 

4. On the overall survey questionnaire 

E1. In general the questions were clearly understood but the biggest problem was accessing 

households in high income areas. Maybe in the future these households should be sensitised prior to 

conducting the interviews. The survey should preferably also be done on weekends or public 

holidays when household heads and/or spouses most likely at home. 

E2, E4, E5,and E6. The questionnaire was well structured, concise and systematically presented. 

Probably it should have offered or included a section ǊŜǎǇƻƴŘŜƴǘΩǎ ƻǇƛƴƛƻƴ ƻƴ ǘƘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ 

ƛǎǎǳŜǎ ŀƴŘ Ƙƻǿ ǘƘŀǘ ŀŦŦŜŎǘǎ ƘƻǳǎŜƘƻƭŘΩǎ ƛƴŎƻƳŜ ŀƭƭƻŎŀǘƛƻƴ ŀƴŘ ǿŜƭŦŀǊŜΦ Besides the contingent 

valuation exercise, this survey has also contributed in raising public awareness about the links 

between catchment management and quantity and quality of water. It has also raised the awareness 

of water users about the sources their water supply.   

E3. (a) I believe that the results of this study will contribute to market-based provision watershed 

services via catchment conservation. (b) Tenants who pay their bills included with house rent felt 

that the landlords should be responsible to contribute to the scheme.  

5. General issues 

In general the major concern of most respondents was on the accountability, transparency, and 

responsibility of the scheme administering agency.  This was due to the bad experiences on 

corruption, inefficiency, poor services, and inappropriate billings they have had both in the past and 

at present. For instance, many respondents do not trust and bitterly disappointed in the managerial 

inefficiency and corruption of the Nairobi Water Company. This attitude would definitely hinder 

public participation in environmental schemes and the willingness to pay. Thus, the Water Company 

should be told the great dissatisfaction of its customers.     
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Appendix 6. Focus group summary 

 

This appendix contains a brief summary of major issues raised during the focus group discussion held 

at . World Agroforestry Centre global headquarters, Nairobi, Kenya. Focus group discussions involve 

a way of learning about opinions, views, attitudes, and experiences (in-depth qualitative 

information) of selected group of individuals about a particular topic. It requires organized 

discussions with a small number of carefully selected people. To keep the discussion focused, key 

open-ended discussion guide questions have to be developed carefully. Accordingly, in consultation 

with the PRESA research team seven key discussion guide questions were prepared and discussion 

was facilitated by member of the PRESA team.  

Focus group discussion ς 25 October, 2010 

Location: World Agroforestry Centre global headquarters, Nairobi, Kenya 

Facilitator: Godfrey Mwaloma (ICRAF) 

Notes: Jaffer Wakhayanga (ICRAF) 

 

1. In your opinion, is shortage of water supply and rationing a serious problem in your area?  

(Why or why not?)  

- Yes, these are serious problems. 

- Water is supplied 2 or 3 times a week, mostly in the middle of the night or when people are away for 

work. 

-  We depend on water from hand-cart suppliers, boreholes and rainwater harvesting tanks. Water 

from hand cart suppliers is very expensive, a household could spend about Ksh. 6,000 (US$75) a 

month just on water. 

2. In your view, what is (are) the main cause(s) of this problem? Water rationing 

  Reduced water levels in the dam 

 Blockage of water pipes 

 Growing population and new buildings ς more demand for water 

 New estates come up. 

 Encroachment into pipe areas 

 Leaking pipes are sealed by council officials instead of repairing. 

 Vandalism of supply pipes. 

 Old water pipes installed long time ago. 

3. What should be done to increase the quantity and reliability of water supply in your area? 

 New pipes, larger more expansive areas covered. 
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 New buildings should have water harvesting and storage tanks 

 Construction of new dams 

 Environmental management measures 

 Rain water harvesting 

 Limit extensions within residences; these accommodate more people than the main house, 

 therefore straining supplies. 

 To link our supply to that from Ndakaini dam. 

 Project population growth and plan for the future. 

 The water company should reduce cases of water leakages and clamp down on illegal  

 connections. 

4. Many people argue that for improving the quantity and reliability of water supply sustainably, 

water should be increased at the very source through catchment management or water 

enhancing conservation measures; for instance, in Sasumua catchment. Do you agree on this? 

Why or why not?   

 Yes,  the main cause of water shortage is reduction in the dam levels due to reduced volume 

from rivers. Reduced water levels could be due to deforestation. 

5. If catchment degradation is the underlying cause of water shortages, how can we motivate 

landowners to adopt catchment conservation measures? What can downstream beneficiaries 

do?  

 Incentives for landowners in the catchment  

 Train landowners on watershed management and measures to reduce soil erosion 

 supply of seeds and material 

 To build schools, hospitals, etc for catchment area communities to be funded from a 

percentage of water bills.  

 Enforcement of land conservation measures by authorities. 

 Initiate income generating activities from the environment which could motivate the 

community to take care of the ecosystem, for example through ecotourism, honey 

production, etc,  

 Encourage the use of energy conserving jikos so that farmers do not harvest forests for 

wood fuel. 

 Awareness campaigns similar to the Ndakaini dam marathon; eco-tourism ventures. 

 Work to reduce poverty amongst the poor farmer families as poverty pushes them to harm 

the environment. 
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6. How do you perceive reward-based environmental conservation schemes? Should farmers be 

compensated for the good job they do in terms of catchment conservation which would 

increase water for downstream users? 

 Yes they should be given incentives. 

 The water company can have a corporate social responsibility programme to help the 

 community with roads, schools, health facilities, calves, etc. 

7. As a water user and resident in Nairobi, what can you do to improving the quantity of water? 

If you are asked to contribute to pay for farmers in Sasumua for adopting water enhancing 

catchment management, are you willing to pay a certain sum of money for such a scheme? 

Why or why not?      

 Yes, I will be willing to contribute 

 The users are not in direct contact with the farmers, therefore users can contribute through  

 the water company.  

 Yes, but there is no choice of water providers and we will just have to accept if water rates  

 are increased 

 As a low income earner in Kangemi, I am not willing to contribute because I cannot afford it.  

 I am sure most of my neighbours would not be willing either. 
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Appendix 7: Power points prepared for discussions at the e xpert Workshop  
 

Slide1 

 

 

 

Slide2 

 

 

 

 



 
 

56 
 

 

Slide3 

 

 

 

Slide 4 

 

 

 



 
 

57 
 

 

Slide 5

 

Slide 6

 



 
 

58 
 

Slide 7

 

 

Slide 8 

 

 

 

 

 

 

 



 
 

59 
 

Slide 9 

 

Slide 10 

 

Slide 11 

 


