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Executive summary

1. With growing population and increasing demand for water, water shortages and water rationing
hasbeen 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 manytpaf 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 Datmout 20% of Nairobi water is supplied by
{Fadzydzt 5FY® LyGSyaAr@dsS KdzYly | OQOGAGAGASE GAGKAY
and quality of water to the Dam. Landholders upstream affect water quantity and quality available

to beneficiaries furthe afield through their decisions on lammdanagement 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 thatf landholders adoptatchment management practices, it can increase the
guantity of water in the Dam and hence more waterugers in Nairobi. The key practical and policy
question herebecomes oK 2 ¢ (12 Y2U0A GBI 6SkAYyOSYyGAGAT S dzZLdil 1 S

the farmingcommunities in the catchmenrt Q

4. In recent times payment/reward for environmental services has emerged as an importarnd tool
motivate landholders forthe provision of environmental services through land use changes and
adoption of catchment management getices. 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 rde in initiating, supporting, and facilitating rewabésed provision of environmental
services. PRESA is committed pgaving ways for fair and effective agreements between rural

stewards and beneficiaries of environmental services in Africa.

5. To play an itermediary 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 ¢W
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.



6. Thus, the principal objective of the present dyuwas 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. Continganvaluation method (CVM) is a survbgsed 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 environméal 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 cloange
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 policytafnative being valuedThis 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 itsel€ontingent valuation methoa which
produces values contingent upon, the description of the good and method of paymiestefore, 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 stug, 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)ptbposed 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 remeher. The draft was substantially improved by a-dalf

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

10. The value elicitation method applied in this study was #dof f SR-0 ¥&F BB RS /[ +a & dz
LINE OS RdzNB @ e-d /dzyi KER WR/24z f LIN2E OSRdzNBE S S OK LISNBZ2Y )
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 béd wejected) Thus,

GKSNB FINB F2dzNJ Ll2aaArotS 2dzid2ySay omu 020K | yag:
F2ft26SR o0& | ay2¢éT yR 6n0 | ay2é¢ F2f{t26SR o0& |



11. The spatial coverage of the sampling design for the CV survey was basedeatm¢athat part

of Nairobi City whose primary water sourcefiem 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 througtheuteport), 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 diged and overlain in a GIS with administrative boundaries.

12. Originally fifteen sulocations (smallest administrative unit in Kenya) were selected for
stratification. The fifteen sulbcations were clustered into three strata based on household income
levels: high income, medium income, and low income-fmdations. Given the nature of residential
occupancy distribution in Nairobi city, spatial clustering of residential areas on the bfsis
household income levealounds well. Because, generally lewcome areas (including slum areas) and
residential areas where highcome people live are markedly separated. With regard to population
density, in most cases, leimcome areas are denser than the higitome areas. Out of the fifteen

sublocations, six wereandomly 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. Ahalf-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 informatiorabout the opinions, views, attitudes, amdperiences of water
users, two separate foctgroups were convened in ICRAF campus, Naifbigi.contingent valuation
survey was administered from the "1& 27" October 2010 by a group of trained enumerators with
day-to-day rigorous orsite supervisiorby ICRAF researchers. Before administering the survey, the

guestionnaire was pr¢ested 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 Hanemanet al. (1991) for single and doublgounded dichotomous choice CV survey
data, and (2) Models basezh interval regressions (censored models). In the eirgliranalysis 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 tttervval 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

7



basedon strict distributional assumptions of the error terms, whereas in reality the error terms may
not be distributed normally or logisticallyhus, for deriving the WTP estimates, we employed

generalized censored regression models (tobit models) knownteal 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 ameness of the respondents or households.
{LISOATAOIffes GKS O2@0I NAIFGSa AyOfdzRSR Ay GKS Y
attitude/perception on water shortage, environmental awareness, membership to environmental

2NHBI yAT I (A 29/ retincdn? dmnSdl duiReg@and whether water shortageaffected

K2dza SK2f RQa AyO02YS |yR f1062dNJ GAYSO®

16. The ultimate purpose of contingent valuation is to estimate individual WTP for changes in
guantity or quality of environmental goods or services andgenerate a total WTP estimates by
aggregating over a relevant population. Additionally, CV studies also aim to asses the effect of
SELX FylF{i2NE OFNAIFO6fSa 0020 NRIFGSav 2y AYyRADARdZ
YR 2 déac?fd8/ R S R Qnt @Rafiah sufv8ySvas analysed by applying censored regression (tobit

models) otherwise as interval regression using ST&T#on11 statisticalsoftware package.

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

Ve NRFGA2Y Ay 2¢t o6F3& 20aSNBSR® C2NJ AyaidlyosSs 4.
category, about 6% of the respondents rejected the follgovbid with minimum payment amount

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

Ksh. 50 per month. On the other hand, among tight censored observations, i.e., in response
OFGS3I2NE wesSaszx &SaQr |o2dzi m: 2F NBalLRym8yida ai
highest bid value in the swey (i.e., more than Ksh. 400/month).

18. Model results show that the three most important variables that explain variation in WTP are
K2da SK2fR AyO2YSs t808t 2F SRdOFGA2ZY FyR F380
significant at 1% level of SfghA F A O y O Srificadt latS Qevek (fhe fastva with postive
O2STFAOASY (A | ywRh nédathe codfficiedt]) AgZeixpddtel éhé gher the level of
household income and education level the more the WTP. The negative coefficit FSQ A Yy RA Ol

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 estg®awere 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 of an average het®ld in the survey area for increased and reliable water supply is
about Ksh. 275/monthon 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 arg teilpay

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 totd value of the ecosystem service under consideration. Using the exchange rate of Ksh.
againstthe US dollar (US$1=Ksh. 80 during the survey period), we estimated that the total annual
WTPof the population, i.e., theresidents of Nairobi supposetb receive water from Sasumua
reservoiris aboutUS$57%57 per yearTo be able to compare this value with the actual cost of
water companies on water treatmérand other related costs, thectual cost information, for
instance information on the amountthe NWC spends on water treatmentn dam sediment
removal and other related costs is not available. However, a study by Stefano Pagiaajinent
researcher onPESand poverty reductionat the World BankPagiola, 2006), indicates that the
Sasumua war treatment plant spent aboutJS$100,0000n treatment of contamination and
US$50,000 orclearing silts from water intakesAssuning that rewarding thisamount money
($150,000) for conservation activities would motivate farmers to supplyecosystem services
equivalent to the benefits frontreatment of contaminationand removabf 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, requiaepropriate 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 pulic concern we come across through this study was the degree of the general
LJdzo £ A OQ& RA &G NHzZA G Iy Rof fiindsiekdhif@ey? ofntribug $omhke prdpdseddzi A £ A 1
scheme. From their past experiences other schemes angbrevalence ofcorruption at various

levels in public ectors respondents were very much worried for thack ofan 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 ty pla 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 indicttat the



current water ppvision system itNairobi city is inefficienin both technical and manageriabpects
Corruption, outof-date pipes, delays in maimeance services, and irregulaater tariffs weresome

of the key problems indicatedby respondents If rewardbased catclment management is to be
implemented in Sasumua for which users are to contribute, PRESA hek&sure that NWC has
regained public trust. Otherwise it would be a huge challenge for PRESA to actudhg Litkmate
beneficiaries, landholders i8asumua, and NWC through a markesed scheme. (3) Results show
that there is substantiaWTPpotential among the public. So, the key challenge for RES scieeme
Sasumua is not lack of demanihther it is lack of accountable and publicly trusted scheme
administrator. As a facilitator of RES, PRESA, among other thingss teegt/e high priority to

institutional and administrative aspect of RES scheme.
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1 Introduction

According to the Millennium Ecosystem Assessment (MEA), mftiye ecosystem services that
provide people with a range serviceare being degraded or used unsustainablyE@12005). The
assessment revealed that nearly two thirds of global ecosystem services are in decline. Watershed
environmental services are amg the ecosystem services that have been degraded globally,
particularly in developing countries. Lande 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 langnanagement practices and land use changes, but they have no or little incentives

to take into account these impacts in their decision caisul

In recent years payments/rewards for environmental services (PES/RES) have emerged as important
marketbased incentive mechanisms for provisions of environmental services ESS/RERave

attracted increasing interests as a mechanism to transéaternal, noamarket valuesof ES into

real incentives for local actors to provide the required environmental services (Enhgél2008).
PES/RES are broadly defined as rewarding someone to take actions that produce positive
environmental impacts and benefiand valued by) others. Initiativesn RE@s a tool for watershed
management in developing countries yebeen growing. Amonguch initiatives, the Pr@oor
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 tat some kind of reward or incentive mechanism should be put in place in order

G2 3ISYSNI GS -ntergskier 2doRiGgNdaduses Srid Titigation practices that produce
positive external benefits and reduce negative environmental impacts. Inrélgjard, PRESA is
committed to facilitating rewareébased conservation approach in Africa. PRESA is playing an
intermediary role in facilitating fair and effective agreements between rural stewards and
beneficiaries of environmental services. Landholdersffars will be the potential sellers of the
required watershed EE3and hydroelectric power generators, municipal water companies, irrigators,

and other downstream beneficiaries will be the potential buyers.

"TheMB RSTAySa S§02ae2aisSy aSNBAOSaE oNRFRt& IThesed i KS 6SyS$S
includeprovisioning servicesuch as food, water, timber, and fibeegulating servicethat affect climate,

floods, disease, wastes, and water qualitylitural serviceghat provide recreational, aesthetic, and spiritual

benefits; andsupporting servicesuch as soil formation, photosynthesis, and nutrient cyclingAM2005, p. 9).

11



With growing poplation and increasinglemandfor water, water shortages and water rationing is
now becoming a common phenomenon fimany urban centre®f the developing countriesThe
Kenyancapital, Nairohiis a case in pointThe aqiantity and reliability of ater supply is becoming a
seriousproblem kading to frequent water rationing in many parts of Nairobi dRgsidents in some
parts of thecity have towait for hours in a long ceue to get water. In March 201@or instance,
The Daily Natoh (G KS O2dzy iNE Q& Tl Y2dza ySgaL)l LISNE NBLI2 NI ¢
city. According to the newspaper, although the main source of water for Natl@bNdakaini Dam,

is operating nearly at full capacity, city residentsuld continue to expeence water shortage€ne
major contributing factorfor this problemis supposed to be the degradation of Sasumua catchment
which supplies water to the Sasumua Ddinis believed that if the amount of water in the Dam
increases, it can increase the quity and reliability of water available to useis Nairobi. The
Sasumudam,located roughly 50 km north of thairobi city supplies 20% fresh watéo Nairobi
residents. Land owners in Sasumua catchment currently adopt land use practices that fao/our
meet their shortterm food and income requirements which results in reduced water yield and
pollution. If landholders @opt catchment management practices, iarcincrease the quantity of

water in the Dam and hence more waterusers.

Residents of Nabbi would be the direct beneficiaridéwater quantity/supply increases via land use
changes and best management practices in Sasumua catchFanthis to happen, farmers at the
catchment need to be incentivised to actionsatibenefit downstream water usersn this regard
PRESA project is playing an intermediary tméveen producers and users of ESw provide a
platform for negotiations in supply and demand of tES. PRESA project gromoting reward
schemeto landholdes in order motivate them to adopt catchment management and land use
practices tlat increase river water flow, watequality, and Dam water quantityThough the Nairobi
Water and Sewerage Company can negotiate with suppliers of ESs (i.e., the farmeisg via t
intermediation of PRESA, i# thefinal users whaobear the burden of water shortageséd benefit

from increasedand reliable water supplyThus the final users aresupposed to bethe target

population to cover the costs related to the adoption of ¢atent conservation.

One of the keyissues indesigning and implementing a reward based environmental services is a
thorough understanding of the preferences and willingness to pay of potential beneficiaries of the
ESsTo play arevidencebasedintermediry role and provide a platform for negotiations in supply
and demand of the environmental servicdERESA has commissioned sevstadies. Theprincipal

objective of the presentstudy wasto assess the willingness to pay (WTP) of water users in Nairobi

12



city for increased quantity and reliable supply of water via catchment conservation in Sasumua. In
20KSNJ g2NRaY G(KS &addzReqQa 202SO00GAGS sla GKS Iyl
servicesTo this enda contingent valuation method (CVMjas appied to estimate theWillingness

to pay (WI'B of finalbeneficiaries folincreasedand reliable water supphas a result of watershed

management in Sasumua catchment.

The remaindeof the report is organized as follow3he next section presents a briééscription of

the contingent valuation method.Section 3describes 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 modedj approaches). Modelling outputs/results are presented

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

2 Contingent valuation method

Contingentvaluation method (CVM) is a survbgsed approachused tomeasue the non-market

values of enviromental goods oiservices.The two principal assumptions underlying thiethod

are: (1)that people have true, but hidden, preferences for all kinds of environmental goods; and (2)
that people are capable of transforming thepreferences into monetary valgg(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 compensaltiep 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)

a 2 LB WR Jiestions whererespondens are askal to state their maximum WTP or minimum

2 ¢! 3T 0OA-BY R &uREtiana Bhere respondentre askedwhether or not they would pay or
FOOSLIi | &aAay3tsS adzy 27F Y 2rybslding Damesyqlestiandwhere) aa S «
respondents are askedhether or not they would pay or accept some specified sum (repeating the

guestion using higher or lower amount depending on the preceding respomskdth (i) and (iii)

the arbitrarily assigned values vary across respondents (Cameron and James, 1986).

13



Many early contingent valuation applications asked #gen-endeddj dzS& i A2y as F2NJ SEI Y
is the maximum amount of money you would be willing to pay for the increase in air quality in your
cityXDespite its directnesshe ¥ 2 LI yWR Si1&Hd hasseveral disadvantageMost respondents

may have rarely valued environmental changes. In daily life of ordinary transaction, people decide
whether to purchase or not a good atprevailing market price; not to stating maximum prices.

Thus, formulating aaccuratemaximumWTPvalue seems to be very demanding which in taray

lead to high nonrresponse rates and large number of protest votBgcause of this, it has been

I NBdzZSR 0KIF{d @IfdzS SadASYRSBQLNKE RHDOR R atakKdRrazS Kt 92
elicitation methods. For instance, studies used both direct epeded and biding game methods

found that the former consistently produced lower values (Cummings et al., 1988).difficulties

in answeringoperntended questios suggest that peple need certain degree of assistance to put

value for environmental goods. This has led enormous popularithgcscO £ f SR daYNE TSNS v R
G Of BYRBRE /| + AlumérdasEpflieadions of these methods now ex@bmprehensive
assessments ofontingent valuation survey instruments and specific applications can be found in

Cumminget al.(1986) and Mitchell and Carson (1989)

¢KS GUNF OUAOSYYSRIR E2 Tl diXKSH MO RyEaB RAGNF 6538 Aa GKI
respondent ina manner similar to that they encounter in real market transactions. A hypothetical
LINAOS A& aitrliSR IyR GKS NBaLRYyRSyd RSOARSa gKSUF
in estimation because the observed values are threshold levels dfidied LI2 Yy RSy 4 Q& 2 ¢t NI
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 RWaluation through an indicator variable (the
NBaLR2yRSY(Qa nsésétSthexoffeted thiddbaid) dhat tells us whether this underlying

@ tdzS A& 3INBFGSNI 2N £t Saa GKFry GKS 2FFSNBR QI f dz
closedended contingent valuation surveys some variant of choice model is clearly imjgerativ
Becausethe offered amounts are varied over individuals, th&s/noQresponses convey some

diffuse information about the amount of variability in the underlying latent dependent variakle,

the willingnesgo pay.

3 Survey instruments

3.1 Elements ofthe CV survey

Since CV deals with gomar 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

14



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 placetlie environmental goodinder consideration, the method of
payment, and the hypothetical markesituation are well defined and understood by the
respondents. This is implied by the name of the method itseltontingent valuation method;

which produces values contingent uporhet description of the good and method of payment.
Therefore a greatdeal of effortis requiredto carefully define and clearly display the current and
proposed levels ofvironmentalchangedo respondentsTheCVquestionnaire thusshould consist

of the followingthree key elements:

1. Description of environmental change: This refers description of theenvironmental
resource under current conditions, as well th& proposed conditions if the respondent
pays.

2. Description of the constructed markeffhesocial contextn which a contingent transaction
takes place is unfamiliar to the respondeniBhe organization that will involve in the
provision of the proposed environmental change has to be described. For instance, if the
respondents do not trust therganization, this will affect their belief in the certainty of the
change and their WTP valug.is also important to make clear to the respondents véise
will alsohave to pay

3. Payment vehicle: Respondents need be told the means by which they woyltbpthese
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 specifiddnally, the respondents are

asked whethethey would pay a certaimmount, which varies randoly across respondents.

3.2 Contingent valuation scenario

Thecontingent valuation scenariwas definedn terms of the current environmental condition (i.e.,
catchment degradation due to intensive human activities and the impact obthitfow and quality

of water in Sasumua Bm), proposed hypothetical environmental change through catchment
managemernt the increase in quantity and reliability of watéo downstream usersand the
suggested method of payments. The valuation scenarioinitially drafted by the researcher. The
draft was substantially improved by a hdly expert workshop convened on 16 October 2010 at
ICRAMHead Quartes, Nairobi. The experts were drawn fraime ICRARJomo Kenyatta University of
Agriculture & TechnologyKenafric Industries Ltd Athi Water Services Boar8llairobi City Water

and Sewerage CompangndRuiru Water and Sewerage Company
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After describing thescenario, the contingent valuation captures how much individuals are willing to
payfor increased ad reliable water supply through catchment management measures in Sasumua.
¢t2 FTAYR 6KI G Ilig/arksporRdedWwaR dett dir€2ily asketl an oewled question on

what amount fe/she would be willing to payinstead, we applied a 0 f f SR-0 ¥BF BZERS [/ +
survey procedure where each individualwas provigd a different initial bid B') and asked
whether he would be willing tgay this amount or not.According toi KS W&2 dzf RSRQ [/ *

procedure, each person is asked4allow-up bidwhich is lower or higher depending on the

responseto the first bid (i.e., for WTP survey the follay bid is higlr if thefirst bid was accepted

and lower if the first bid was reictedy. Thus, for eachespondentwe have an initial bid Iﬁ') and

one of the followup bids B' andB’, whereB" <B' <B’. Eachrespondentwas askeda

random initial bid and theollow-up was dependent on this amount according to the schemes
presented below Table ). 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 (s#®ise

4.2) and concerned staffs from water companies.

¢CKdza>x GKSNB |NB F2dzNJ Ll2aaArotsS 2dzio2yYSay omu o020l
GeSa¢ TF2tt26SR o0& | ay2é¢éT | BOR théoretical and émpieical F2 € € :
evidences indicate that the doublbounded 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.\WhH®&survey
guestionnaire administered for this studyconsist of four different sections,including the full

description of the valuation scenario presented to the respondésggappendix ).

Tablel: Random bid scheme usedtire CV survey (in Ksh.)

Bid Followup bid (decreased) Initial bid Followbid (increased)
schemes 6 AN&IouB') (B") (if Weslor B')
Scheme 1 50 100 200

Scheme 2 100 200 400

Scheme 3 200 400 800

Corversely, for WTA survey thefolleszld 6 AR A& f26SNJ AF (KS NBaLRYyasS F2NJ
higher if the first bid was rejected.



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 NairalCity Water and Sewage Compaimyshortthe Nairobi Water Company
(NWQ in the subsequent usagegesidents located in thaeorthern andwestern regions of the city
receive water mainly from the Sasumua resensee kgure 1) Theresidentsreceiving water from

the Sasumua reservolive mostly on the northern and western regions of the c{@ity Block
Districts (CBDs)The map further indicates the routes through which Sasuama water is channelled
and reaches this part of theity. 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

resewvoirs such as Uthiru and Karenthe South.

To sample representative Sasumua water raseé1 the CBDs identified, the water distritmn
boundary map provided by\NC was digitized and overlain in a GIS with administrative boundaries.
Originally fifteen subocations (smallest administrative unit in Kenya) were selected for
stratification. Tle fifteen sublocations were clustered into three strata based on household income
levels: high income, medium income, and low income-legations. Given the nature of residential
ocaupancy distribution in Nairobi itg, spatial clustering of residentialréas on the basis of
household incoméevel soundsvell. Because, generally lewcome areas (including slum areas) and
residential areas where highcome people live are markedly separated. With regard to population
density, in most cases, leimcome aeas are denser than the highcome areas. Out of the fifteen

sublocations, six were randomly selectetiable2 and Rkgure J).

Table2: City sublocation included in the final survey

Sublocation Population density Income level
Ruthimitu Low Low
Mountain View High High
Loresho Low High

Gatina High Low

Maziwa Medium Medium
UpperParklands Medium High
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Figurel: Map of the study sites (city stibcations)

As the suHocations vary in size and populatiosglection of sample households was based on a
spatial sampling technique referred to as the Systematic Unaligned Pattern by McCoy (2005).
Accordingly, each sdbcation wasdivided with a 250 by 250 meter grid anellrandom 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.

18



In the urban environment, spatiabmpling 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 du® the reasons mentioned abov&able3 presentsthe total
w{tQa 3 %h& Ndmplé&dize from each income categanny reserve RSPslanned in each

zone of income.

Table3: 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 halay expert warkshop was convened with ten experts (economists,
environmentalists, hydrologist, conservationists, engineers, social scientists, practitioners and
industry groups, and consumer groups) drawn from various relevant organizatiel€RAF, Jomo
KenyattaUniversity of Agriculture & Technolod¢enafricindustries Ltd.,Athi Water Services Board,
Nairobi City Water and Sewerage Company, and Ruiru Water and Sewerage Coffipanygjor

task of the workshop was to improve the description and design of thatirgent valuation
guestionnaire. 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 sises, potential short and loagin remedies for water
AK2NIF3S LINBofSYa Ay bFEANRBOAZ YR (GKS YIF22NJ
distribution were also obtained from the workshops participants. The Key issuasssisl in the

expert worksh@ are presented in Appendix 2.
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Focus group discussion

To obtain @rther qualitative informationabout the opinions, views, attitudes, and experiences of
water users, two separate fociggoups were convened in ICRAF campus, Nairobi. Focus group
participants were drawn from residents whose major water source is the Sasumua Dam. To keep the
discussiondcused, key opeended 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 domestater demand and supply

issues in surveyed districts of Nairobi.

Each focugiroup was moderated by two facilitatoia principal facilitator and an assistant. The
LINAYOALIf FILOAEAGFG2NDA NBES 461 & LINRJMBpging3 Of St
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 facilitatare 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 groupdiscussion.

Contingent valuation survey administration

The contingent valuation survey (as described in section 3.2) consists of four parts (see appendix 1).
The survey was administerécbm the 18" ¢ 27" October 201y a group of trained enumeratars
Before administering the surveythe questionnairewas pretested in the field. Surveying was
rigorously supervised to ensure that enumerators complied with established proceduressing

was conducted a day before the actual implementation of thesey 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 sessionaw 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 Modelling approaches in contingent valuation

The ultimate goal pursued i€V studies is to e#mate willingness to pay (WTR)easures and

confidence intervals of the estimates. To this end, two broad modelling approaches can be pursued
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in analysingCVa dzZNSeé RFGlFY 6m0 a2RSta NBfFGAy3a GKS wes
monetary stimuli that induced respondents torile quantitative measures aofalue,and ) Models

directly relating threshold bid values to estimate thetwal WTP Below we will discus on adels

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

censored dga 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 WTIPhe economidoundationsof such models are
RUT. Herewe base our discussian the econometric framework developed in Hanemaanal.
(1991). They developed a statistically efficient WTP estimation framework for dbohted

dichotomous choice contingent valuation.

(a) Singldoounded model

Single bounded CV survey involves asking a respondent if he would pay some afmooneyto

secure a given environmental quality (WTP) or would accept some amount (WTA) for
sacrificing/losing certain benefits due to the proposed chadgeording to Hanemann at al. (1991)

GKS LINRPoOoloAfAGE 2F 200 Ay A ybldanount 8 Stdisecurd Algivarny 2 ¢ NB

improvement in an environmental quality can be represengsdequationl)

P(no)=G(B;f); and P(YE9 =1—G(B;) Xu.uuueirieieiie e esteee e (1)

where G(e;0) is some statistical distribution function with parameter vectdr This model can be

interpreted as a utility maximization respongéthin a random utility framework wher&(e; ) is

0KS Odzydzt 0 A @S RSyaAde Fdzy Ol A 2 ypay @iRyFnaxingdzationd KS Ay |
implies thata rational agent respond¥ e Sa4 Q T 2 BJif BxMax@uwa®  yR Wy 2Q AT
B > MaximumWTP. The G(e;0) function can be specified as Kapistic, logist, or normal. A

logistic cdf(equation2 @ = (a,b)) estimated usingnaximum likelihood (ML)echniqueis common

in many applied works.

(b) DoubleBounded model
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For the doublebounded moded the four possible likelihood outcomes can be represented by
P(yy); P(nn); P(ynandP(ny) T2 NJ da&dSazeSa¢s ay23Iy2¢ez GeSaszyz:

respectivelyFollowing Hanemann et al. (1991heselikelihoodscan be presented a&qrs. 3-6):

(i) The probability ofi y 2 Zoutgoth& can be represented by:
P,.(B',B")=P(B' >MaxWTPandB" >MaxWTP)=G(B",0) X X XXX XX DHP PP PP D D

(ii) The probability oft & S & will BeS a ¢
P,(B',B’)=P(B' <MaxWTPandB’ <MaxWTP)=1-G(B,0) :x XXXXXPPpOODDDDO

(i)2 KSy + ae&Saé & dehneB i>BhvitiRa piobabiliyyo

P.(B'.,B’)=P(B' <MaxWTP<B’)=G(B’,0)-G(B',0) XXXXXX ®X.X6p

V)2 KSY |+ ay2¢é Aaé FTRB A HenMBRS B avithprobabily of:
| L | L | L
P,(B',B") = P(B' >MaxWTP>B")=G(B',0)-G(B",0) X X X ® X X.X.X.X6)
With a sample of N observations wheR! , B"and B" are the bids used for thd'irespondent, the

likelihood function takes the form (equation xx7):

where d*,d",d”"and d™ are binaryvalued indicator variables wherel” =1 for yesyes
response, 0 otherwised™ =1 for no-no response, otherwise 0d” =1for noyes response,

otherwise 0; andd”" =1 for yesno response, 0 otherwise.

Using maximum likelihood methpdHanemann et al(1991) compared this doubleounded model
(equation7) with a singlebounded modelequation?2) estimated from the responses to the initial
bid, Bi' , using logit model. They found that the douldeunded model provided a substantial gain
in precision for the varianeeovariance matrix of the coefficient estimates, leading to much tighter
confidence intervals for the estimate of median WTReyalso found that the doublebounded data
yielded a lower point estimate of median WTP than the sibglended data. Both the gain in
efficiency and the direction of change in the estimate of median WTP can be explaitiee fact

that the follow~up bid in doublebounded approach recoups against a poor choicmitifl 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 deoblended CV survey. Howevehjg
approach hagreated certain degree of dilemma for the CV researchers if estimates of means, or
variances or both differ between the initial bid and follayw bid. In such a situation, the researcher

must need to decide which estimate to use to calteithe WTP measures.

5.2 Models based on censored data/interval regression analysis

Data from doubleboundedCVsurvey can be analysed by using a generalization of the models fit by
censored regression (tobit models) known as interval regresdionble-bounded CVdata can be

organized in lefcensored, rightensored and intervaiensored dataset format. For double

bounded WPIlj dzSa A2y a GK2aS ¢ KightO S/yaae2SNE Rise Siak?2 5368 adon i KNBY
OSya2NBR | yR (K2UWyR 3¢ A8(SKa QUeTS afst yRrAQI KANI |y Ay i SNIDI

bids can be explicitly modelled and the meanR¢&n be obtained by poststimation prediction.

Interval regression can fit models for data where each observation represents intervallefata,
censoreddata, right censored data, or point data. Regardless of the type of observation, the data
should be stored in dataset; that is, two dependent variabbepyarl, depvarg are used to hold

the end points of the interval. If the data are lefensored, then lower endpoint is-co and
reLINBASYGSR o6& . QiMiepdai ardl if e fatzSie rightensored, the upper
endpointis+oo I YR A a4 NBLINBASY (i SR dép@a2 Pointdalazrd fepfeden@d by dzS > W
the two endpoints being equallable 4shows how our empirical bid data is organized in interval

dataset format.

Table4: Structure of WTP bid data for interval regression

Data type Depvarl Depvar2
Interval data (yes, no):[B', B”] B! B’
Interval data (no, yes):[B", B'] B B
Left-censored data (no, o (—wo, B"] . B'
Rightcensored data (yes, yps[B’, + «) B’
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represent the endpoints or boundaries of bids.

The likelihood for interval regression subsumes that of the tobit models. yet Xf + & be the

model. They represents continuous outcomes observed or unobserved underlying latent
variable. The model assumes normaitdbution of the error term € ) distributed ag ~ N(0,5%) .
For observationd € P we observey, (point data); observations € L are leftcensored (we know
only that the unobservedy, is less thany;i.e., a censoring value. Similarly observatiorsR are
right-censored (we know only that the unobserved is greater than or equal tg,,. Observations

I €| are interval (we know only that the unobservegis in the intervdy,, Y, ]. The likelihood

function is:

n LZ‘%ZWi {[M_Txﬁj:log 250-2}+Zwi |Og[yu%xﬁj+zwi |0g{1_®[ym;x/3)2}

ieP ieL ieR

R S .

iel o

where @(.) is the standard cumulative normal and, is the weight for thei™ observation. If no

weights are specifiedw, =1. In our analysis of empiric&V data, we applieéquation @) to

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

5.3 Empirical modding

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 mode(probit and logit models for initial and followp bids separately and
bivariate probit model for both bids). However, the resultstliése modelswere not as good as
those of the interval regression in explaining the WTP and most of the parameter estimatde turn

be statistically insignificanas compared tothe 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 modslto better explain te WTP may be an indication that the
distributions of error terms ar@either normal nor logistic. Thus, we employed a censored interval

regression model (see equation 8) in our empirical analy¢i? value was estimated using different
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post-estimation tetiniques (linear prediction, conditional expectation and truncated methdde).
results from probit and logit modelare not reported in the main body of the repottiowever, jist
to have a comparative viewf the resultsbetweeninterval regression anbgit/ probit models,two

of the results fromthe latter modelsarereported in the appendiX.

5.3.2 Explanatory variables (covariates)

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

in quantity or qualityof environmental goods or servicesd to generate a total WTP estimates by
aggregating over a relevargopulation. Additionally, CV studs also aim to asses the effect of

SELX FylF{i2NE @FINAFofSa 0020 NRI 5S40 s 2ayhordughRA JA R dz
understanding of the local situation on the ground and a cautious design ajubstionnaire and
surveyprocedure. Covariates relevatd a specificstudy and the local situation should be carefully

identified and incorporated into the questnnaire.

For this study the relevant covariates were identified during the process of questionnaire design
(literature survey, workshops, expert consultation, and questionnairetgst. As some of the
information, such as informationmincome issensitve, we haveemployedimmense caution ithe

wording, level of detail, andtyle ofpresentation of the survey questionnaire. For instance, instead

2F FAl1Ay3a GKS SEFOG tS@St 2N | Y2dzyld 2 Jurvdy?2 dzia SK2
approach wherehousehold were asked to state their incomelassin the preclassifiedincome

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

of the survey district¢see section 4.1)

In total nine covariates wereléntified 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 tife respondents or householdslable 5 presents thdescription of the

explanatory variables included in the mod&he proxy variables used to reflédbese aspectare:

DemographidY w S a L2 {irRySayshrd dexhalkSl; female=0)

Attitudinal: Respondergperception on the severity of the probie of water shortage inheir area
(city block ofNairob). The specific question wadDo you agree that shortage of water supply is a
serious problem in your area@he response categories wel@) Strongly agree; (2) Agree; (3)

Disagree; (4) strongly shgre€. In the analysis this was relabelled and recoded in two levels: (1) &
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and recoded as 0.

Economic This was approximatelly two variables: (dousS K2 f RQa y Si Ay QQandS FTNRY
MWKSGKSNI 61 SN aK2NIil 3S Kl a | FTFS1hs H&ifidgRedsadrS K2 f RQ 2
in the questionnairdor (a)g | aH6w much net income (i.e., after deducting tax or cost of

production, or any othedeductions)from the following income rangepo you earn from the main

activity and any supplementary activities per morth? w S & LJ2 ¥ R S \é ib ahoaseSaliBng trid R

five income classes given. In the suniegth the household head anthe spouse (ifiny) were asked

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

question(b)we askeddd I & ¢ GSNJ aK2NJIF3AS FFFSOGSR GKS | ff 20l

labour time for alternative activities? graspoakises categorie$]) Yesand(2) Ng.

Behavioural This was approximated by the actual problem the htwadgfaced in relation to water

shortage and whether the respondent is a member of anygmeironment or conservation

organization or associatio The specific question wittegardto the firstissuavas: ¢ 1 I @S &2 dz S@S!
faced any water shortage problem in the last 6 months? (1) YeNg2®espondents answered

W, SaQ 6SNB a1SR I FdzNI KSNJ Ilj d2f thaiskednd isig/(i.el KS FNBIj o
membership/involvement in pr@nvironmental activitiels the question was¥Are you a member of

any environmental or conservation group/association/ programme? (1)XeNc.

Human capitalThe education level dhe respmdentwas used to reflect the human capital aspect.
The five education classasedin the questionnaire includeéNlever been to schagbrimary;

secondarytechnicalor vocationalor collegediploma; and universitgegree and above

Awareness ¢ KA & gl a G2 StAOAG NBALRYRSyidiQa (y2sfSR3IS ;
management and water quantity or quality. A question posed to each respondentéwhst Y5
heard of or are you aware of how management of catchment areas upstream affethef

g GSNI NBIF OKAyYy3 R2¢gya0NBFY dzaSNBRK om0 SA&T O6HO b2

5
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Table5: Description of the explanatory variables

AgeRespodent Age (in years) of theespondent Negative but relatively
less important
SexRespndent Sex of the respondent (male=1; female=0) Untenable to hypothesize
Edu Qass Education level athe household headin 5 Positiveand significant
brackets:no education=0primary=1;
secondary=2; college/technical=3niversity
degree and above=4)
AttWatShortage Do you agree that shortage of water supply is Positive
serious problem in your area (city district)?
(Agree=1; Disagree=0)
CatchAware Are you aware of the effect of catchment Positive

management on downstream water users?

(yes=1; No=0)
MemberEnvi Are you member of any environmental group? Positive
(yes=1; No=0)
hhWatershort Has the household faced any water shortage i Apparentlypositive but
the last 6 months? (yes=1; No=0) depends on the
frequency of the shortage
HHLablnc Has water shortage affeetiil K S K 2 dza S Apparentlypositive but
labour time or income?(yes=1; No=0) depends on the severity
hhhincome Household head's income class (net monthly) Positive

(five income class)

6 Descriptive analysis

6.1 Summary of Key covariates

Table6 summarizes the descriptive statistics of the explanatory. Exceptthed SWS a L2 YRSy (i Q
variable al the other variables imTable 6should be interpreted in percentages. For instaabeut
55%o0f the respondentsare 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 monthsThe summary ofwo of the key explanatory vableséhtthincom® | efuRclad® 0

that are not included in Tablg is presented iTable 7 We chose to present them aseparate

table, because of the nature of their measurement. As these variables are measured in more than
two categories, summarstatistical measures such as mean and standard deviations do not give any
meaningful interpretation. Rather presenting the proportion or percentage of resporsdargach

category or class does gireeaningful statistical summary or interpretati¢see Take 7).

Table6: Summary statistics of the explanatory variables

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

AgeRespondent 179 43.9F 15.21 20 85
SexRespondent 179 0.55 0.50 0 1
CatchAware 179 0.34° 0.48 0 1
AttWatShortage 179 0.89° 0.31 0 1
MemberEnvi 179 0.11° 0.32 0 1
HHLablnc 179 0.54° 0.50 0 1
hhWatShort 179 0.87° 0.34 0 1

& Arithmetic mean) ®percent or proportion

As can be seen from Tallgabout 65% of the respondents eaarmonthly incomeof less tharKsh

50,000. Only about 20% of survey respondents earn income of above Ksh. 100, 000 per month of
whichonly 8% earn above Ksh. 300,000. In terms of education, about 24% respondents do have their
first universitydegreeor above and 26% hawsther no education at all oachievedonly 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 ggregation of the total population WTP estimates.

Table7: 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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Table8 presents the summary of responses for the contingent valuation bids., ldatg initial bid
amount (column 1) is indicated; because the foHop bids depend upon the responsefor the

initial bids. See Table 1 for description of tivétial and followup bids schemgused in the survey

Table8: Numberof 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, 2Bof the respondentgrovidetwo positive responses and ¥#gave two

negative esponses, whereaabout35% and26 > F¥Sff Ay (GKS aeSasx yz2é¢ | yR
categories respectiveljl.able 8 further shows the significant variation in WTP of respondents with in
eachinitado AR OF 6 S3I2NE® C2NJ AyallyOSs gAGKAY GKS ST
about 6% of the respondents rejected the follayw bid with minimum payment amount designed in

the survey (i.eKsh. 50). This implies thtéitese respondents are not llihg to pay even Ksh. 50 per

month. On the other hand, among thight OSy a2 NBR 20 aSNXI A2y as APSdT A
8S4aQ3 o2dzi m: 2 &ttheyGake wWingmeSypayksh #aDimand Rhidhskeds

light that their WTHs equal © or morethan Ksh.400/month.

6.2 Graphical Analysis

From the box plots in Figurev@e can visually compare the distributions of initial bid, foHop/bid,
left-censored observations, rigltensored observations, and the midpoints of intergahsored
observatins. The scatter plot matrix inigere 3 provides a compact display of the relationships

between keyselected explanatoryariables (age of the respondent, household meolevel and
NB&LR2YyRSY(Qa) taRwa@sighificanyly affeQigiSspondSy 1 Q&4 G NHzS At f Ay 3
and the CV followp bid.

The last row irFigure 3 shows how these exogenous variables are related to the fellpvbid. Age
of respondentsand the followup WTPbid were expressed in their natural logarithm forms. Though
we do not see a clear pattern of the relationships between the exogenous variabl& BRfbIlow-

up bid, one can deduce appealing statements from the last rokigire 3. It seems that theresia
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positive relationship between th@ncome and education levels of the respondent and WTke
implication is thathouseholds withhigher education seem to pahigher amountgo conservation
measures compared tthose with low level of education. Simibar better off households (in terms
of total household income) seeno pay morecompared to poor household8oth observations

seem intuitive.
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Figure2: Box plots for various WTP bid responses
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Figure3: Scatter diagram showing relationship between follap/bid and the three variables

30



7 Results from interval regression analysis
7.1 WTP estimate

Applying the interval regression model presentecequation (§ the WTP estimates were obtained.

Using the variableslescribedin Table5 | Y R i K Sount @epv&NJ | Yy R bodidRJILIS NJ
(depvard, see sectiorb.2 andTablel, we run interval regressionsing STATA (release 11) statistical
software package Table 9 presents the results ofnterval regression. As expected, though
statistically insignificant, attitudinal and awarenes®iables have positive coefficients. That means
respondents who(a)are awareof the contribution of catchment management for impiog water

quantity and quaty (W/ I O K;!( peneBv@ water shortage as a serious problem iir tiea

W! 4G2 1 GSNEnK @MNdmerdbBrof certain environmental programmeéd & S Y 0 S)NR Y O A Q
willing to pay more for the proposed contingent scenadompared totheir counterparts.As the
WASEQ QGFINAIFIO6fS AyaAadyAFAOLydG adlrdAradAorttes Al

difference in WTP for the hypothetical scenario presented.

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

SRdzOF GA2y YR |13Se® 2KA{S WAyO2YSQ FyR WSRdzOF (A
aA3IyATA GdsigriiriSant atBo Fegdthe former two with positive coefficients and the later

with negative coefficient)Asexpected the higher the level oblisehold incomeand educatiorievel

the morethe WTP¢ KS y S3aF §ABS O2STFFAOASY(dH 2F WF3ISQ AYRAO

to pay more compared relatively older respondents.
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Table9: Results of interval regression

intreg Lower Bound Upper Bound AgeRespondent SexRespondent edu_cl ass Cat chAware AttWat
> Shortage Menmber Envi HHLabl nc hhhi ncome hhWat Short, nocons

Fitting full nodel

Iteration O: log likelihood = -273. 39976
Iteration 1: log likelihood = -258.7857
Iteration 2: log likelihood = -258.41724
Iteration 3: log likelihood = -258.4166
Iteration 4: log likelihood = -258.4166
Interval regression Number of obs = 179
val d chi 2(9) = 338. 09
Log likelihood = -258.4166 Prob > chi2 = 0. 0000
Coef . Std. Err. z P>| z| [95% Conf. Interval]
AgeRespond~t -2.078137 .9663793 -2.15 0.032 -3.972205 -.1840682
SexRespond~t -5.769938  33.86193 -0.17 0.865 -72.1381 60. 59822
edu_cl ass 53.32971  17.51932 3.04 0.002 18. 99247 87. 66695
Cat chAwar e 24. 19002 33. 97421 0.71 0.476 -42. 3982 90. 77824
At t Wat Shor ~e 102. 4474 57. 84375 1.77 0. 077 -10. 92423 215. 8191
Menber Envi 33.36385 53. 83904 0.62 0.535 -72.15873 138. 8864
HHLabl nc -14. 43932 36. 1401 -0.40 0.689 - 85. 27262 56. 39398
hhhi ncome 69. 64001 16. 0867 4.33 0.000 38. 11066 101. 1694
hhWwat Shor t -1.371988 53. 77513 -0.03 0.980 -106. 7693 104. 0253
/1 nsi gma 5.277117 . 07406 71. 25 0. 000 5. 131962 5. 422272
si gma 195. 8046  14.50128 169. 3491 226. 3929
Gbservati on summary: 19 |left-censored observations
0 uncensored observations
51 right-censored observations
109 i nterval observations

The signs ofhe coefficients of thewo important variablesP'1 | [ I andWKXKR | {),ahio@NI Q
insignificant, behave in contrary to the a priori expectation. Normalhseholds whos@écome or

labour time allocationfor alternative activitiesis affected by watershortages (the W | [ 6 Ly OQ
variablein Table 9 are expected to pay morg.e., positive coefficientjor schemes or plans that
improve the situation compared those who are not affected. Similarly, househdidsexperience
frequent water shortagesttfe WK K 2 | (i S/akiatketh Nabl@ 1% are expected to pay more (i.e.,
positive coefficient) tha those who have not faced such problems. Contrary to thepriori
expectation, the moderesults show that both vaables have negative coefficients. The possible
SELX FylLdAz2y T2N) GKA&a YlL& 06SY 06 mofor bothdestianFe (i K S
households of low income class. Most of them do not have private water sources such as private
water tankers ér 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 tke wievalence of

corruptionthey aresuspicious on many development plans or schemes. Many of the respondents in
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low income class say thétve are already paying huge water bilts private vendors; our domestic
and livelihood activities are being greatffected; if we payfor the proposed scheme who would
guaranteeus that ourmoney is to be used for the intended purpos®o, the negative coefficients

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

TablelO: Predicted WTP using various prediction methods

Prediction method # observation Mean Std. Min. Max.
Linear prediction 179 275 142 128 611
e(a,b) : conditional expected value methdd 179 280 215 182 904
ystar(a,b): truncated method 179 270 181 162 817

' e(a,b)calculates E(xb + u | a < xb +h),<he expected value of y|x conditional on y|x being in the interval
6Lz002 YSIyAy3d (GKIFIG @pE Aa OSyaz2NBR® WFEQ YR W6 Q
2ystar(a,b) calculates E(y*), where y* = a if xb + u < a, y* = b if xb + u > b, and ytiothemvise, meaning

GKIG &@F A& GNHzyOFrGSR® WFQ YR Wo6Q | NB &LISOAFASR | a

Using three different post estimation prediction methods (see Table 3), medn ahd standard
deviation of estimates were obtained. All prediction methods yieldse or less identical mean
WTP. However, estimates of standard errors atid ranges generated by the three methods vary
significantly. On the basis of ttreodel prediction the meanWTPis about Ksh. 275/monttBut, this

is an average prediction and henthe actual WP value show 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 termef 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. Tev principal issues in relation to aggregation are: (1) determining/deciding
the relevant population (both geographical scale dme proportion of the target population whose

WTP is positive)ver which the value is to be aggregated, andtli®)length ofperiod (for instance

for how many years) over which the value is to be aggregatadelation 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 (séa issue), and the temporal issues are all clearly defined from

outset.
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We obtained the population size of the six dobationsfrom Kenya National Bureau of Statistics
(KNBS, 2010From this data we estimated the total number of households (assuaningverage
household size of 6 persongxom the sample of 202 householdserviewed, aboutl2% 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% the population has a negative willingness to as

this is not possiblei.e., negativeWTP has naconomic meaning), we reinterpret this as zero
willingness to pay. Thusggregation was made over 80% of the population who are supposed to

have some psitive WTP.

Tablell: Population size of survey sidxations

Sublocation 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 distribom by administrative unitdNairobi, Kenya: Kenya National Bureau
of Statistics, Nairobi (KNBS) 217p.

Using the exchange rate of Ksh. agath&t US dollar (US$1=Ksh. 80 during the survey period), we
estimated that the total annuaWTP of the population, i.e., the residents of Nairobi suppased
receive water from Sasumuaeservoiris aboutUS$575%657 per yearTo be able to compare this
value with the actual cost of water companies on water treattnand other related costs, the
actual cost information, for instance, informatioon the amountthe NWC spends on water
treatment, on dam sediment removal and other related costs is not available. However, a study by
Stefano Pagiolaa prominent researcher of?ESand poverty reduction tathe World Bank (Pagiola,
2006), indicates that the Sasumua water treatment plant spent akt&$100,00@n treatment of
contamination andUS$50,000 ortlearing silts from water intake#Assuming that rewarding this
amount money ($150,000) for consenii activities would motivate farmers to supply ecosystem
services equivalent to the benefits from treatment of contamination and remokallts,we can see

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

% Here the parameters of the model are assumed normally distributed.
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guartity 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 wagdrortages andeliability of water supply
has been becoming serious problem in the gitof Nairobi Residents in some parts of the city have
to wait for hours in a long queue to get wateAlthough the main source of water for Nairoisi
Ndakaini Damthe Sasumua reservoir located at about 50 km narthihe city of Nairobisupplies
20% of water toNairobi residents. However, the Sasumua reservoir is not operatatgts full
capacity whichs supposed to be a major factfor the e problem shortagem 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 userin Nairobi.The current land use practices $asumua catchmerfivour meeting

f | v RK ZpfivRt& détBnOmicobjectives with less attention for catchment degradation which in
turn leads toreduced water yield andhcreasedpollution. k is believed thatfilandholders dopt
catchmentconservatiormeasures and land management practices, ttds increase the quantity of

water in the Dam and hence more waterueersin Nairobi

However, landholders have no or little incentives to take iatcountthe impact of their land use
decisions on the Dam wateRewardbased provision ofenvironmental srviceshas emerged as
important incentive mechanisms fdarmers to adopt preenvironmental measures. In this regard
the ProPoor Rewards for Environment8&ervices in Africa (PRESAplesying important roles in
supporing and facilitaing RES mechanisms in Afridgavingthe way forlinking landholdersor
managers in Sasumua and downstream beneficiaries through RES sghame2 yS 2 F t w9 { ! ¢
focuses As part of this focus, PRE®As commissioned a humbef research projects to understand
various aspectsf the biophysical, ecosystem services providers and beneficiarieierto design
pro-poor and sustainable markdtased scheme for the ESs in Sasuratghment. The ainof this
study wasto assesghe demand illingness to payof water users in Nairobi city for increased
guantity and reliable supply of water via catchment conservation in Sasulsaotingent valuation
method was applied toestimatingthe willingness to pay ofesidents of Nairobi that receive water

from Sasumua.
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Results from the contingent valuation modelling exercises show hiatsehold income, level of
education andNB & LJ2 y R Sy (ih@ &hred rAoSt impddtnt vériabk that exphin variation in
willingness to payUsing three different post estimation prediction methoag estimded that an
average household ithe surveyed city sutocations is willingabout Ksh. 275/montlon top of their

water bill if they receive sufficienta reliable supply of wateAs this is an average WTP, we expect
that the actual WTP valuat individual household levelill vary significantly. For instance, results
indicate that ®me respondents are willing to pay up to Ksh. 900/month if the propasdames

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 emtitan 0.5 million US dollar per year.

Based on the analysis the following suggestions/implications are forwarded: (1) One fundamental
public concernwe cdS  ONRPaa GKNRdzZAK (KAa adddzRe gl a GKS RS
suspicion over thatilization 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 resperimidly 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 sugugl Otherwise, it would be a practicethallenge 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. Corruptiomf-aigte pipes,

delays in maintenance services, and irfeguwvater 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 challengdor PRESA to actually link ultimate beneficiaries, landholders in Sasumua, and NWC
through a marketbasedscheme. (3) Results shdhat there is substantial WTP potential among the
public. The key challenge for RES scheme for Sasumua ESs is not laglaofigdeather it is lack of
accountable and publicly trusted schemaed fund administrator. As a facilitator of RES, PRESA,
among other things, needto give high priority to institutional and administrative aspect of RES

scheme.
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Appendices

Appendix1: 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 catchnmemmagement in Sasumua, central
Kenya (October, 2010)

Commissioned by Prepoor Reward for Environmental Services in Africa(PRESA/ICRAF)

Survey ID

9YdzYSNI G2NRa yFYSYYyyypuywywywyyyyy
Date ofinterview / / (date/month/yr)

Sublocation

Estate
Checked by

ABOUT THE SURVEY

The aim of thissurveyis2 | 84Saa ¢l GSNJ dzaSNRQ gAtfAy3IySaa (2
and reliable water supply through catchment management measures in Sasumua. Sasumua Dam
provides Nairobi with 20% of its fresh water. However, intensive human activities wikith t R Y Q &
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 watertiqyamd quality in the

Dam. TheéPropoor Reward for Environmental Services in Africa (PRESA) project sees opportunities
for rewardbased conservation of the catchmerithis study is@ammissioned by PRESA project of

the World Agroforestry Centre (ICRAPRESA 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 sterely 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.

. DEMOGRAPHIC SECTION

We would like to ask you some questions abgotir demographic and occupational information.
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2. 3 4, 5. 6. Highest | 7. Household size

Respondent Sex Marital status | Age | Main level of (including Head)
1=Male | 1=married (yr) | activity | education
2=Female | 2=unmarried (code a) | completed | Adults | Children
3=other [code b] | (age age <15

>=15 yrs)| yrs)

1. Household head

Spouse (if applicable)

Code (a) Main activity
Farming = 10; sefmployed (informal smabcale business) = 11; sethployed (professional; such
as solicitor, dentist, pharmacist) = 12; public sector employee= 13; private sector employee= 14;
non-governmental organization employee= 15; casualkaal6; 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; universitfundergraduate or postgraduate= 24; others = 25, Specify

I 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

[IA. ATTITUDINAL QUESTIONS

e 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) | do not know.
Response
e Do you know the source(s) of supply of warMJ b ANRPO6 A OAGeEK om0 , SarT

wlada]l GKS NBaLRyRSyi(ie WgKSNB R2Sa GKS 6 GSNI O2Y
e Have you heard of or are you aware of how management of catchment areas upstream affect

the flow of water reaching domstream users? (1) Yes; (2) NaResponse

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

(1) Yes; (2) NoResponse
e In you opinion, what should be done to increase the quantity andbity 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 efficd 2 F ¢ G SNJ aSNIAOSAT 6co

specify Response

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

supply? 1. Make their voiceshrd through their local MP; 2. Put pressure on Water Companies;
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od {KINAYy3I GKS O2ai 2F OFOGOKYSyild O2yaSNBIGAZ2YT

Others, Specify Response

IIB. BEHAVIOURAL QUESTIONS

1. 2 KFG Aad @2dzNJ K2dzaSK2f RQa YI 22N a2dzNDS 2F 461 G S

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

source; (8) other, specify

2.hy @SN 3IST K2g YdzOK Aa @2dz2NJ K2dzaSK2f RQa Y2yl

3. Have you ever faced any water shortage problem in the last 6 months? (1) Yes; (2) No.
YYweyyed LT Y, SaQs K2g 2FGSy RAR &2dz FI OSK ¢

Response .

A 2 L oA

4, I Fa 6FGSN) aK2NIF3IS | FFSO0 SiRcodefoSlabbut timefork GA2y 2 7F

alternative activities? (1) Yes; (2) NResponse

5. Has water shortage affected your household income generating activities (for example, small
business activities that require reliable water supply if memberoafsehold engage in such
activities)? (1) Yes; (2) NResponse

M. VALUATION SECTION

Background information

With growing population and increasing demand for water, quantity and reliability of water supply is
becoming a common problem leaditgfrequent 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 Darit.is believed that if the amount of water in the Dam increases,rit ca
increase the quantity and reliability of water available to users (including you) whose water source is
the Sasumua Danland owners in Sasumua catchment currently adopt land use practices that
favour meeting their shorterm food and income requiremestwhich results in reduced water yield
and pollution. If landholdersdopt best catchment management practices, it can increase the
guantity of water in the Dam and hence more water to users in your area (including you). Now,
suppose that the PRESA projecproposing 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 leclnrttien

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 task 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 Sasunmsarigech

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 conteélia onvoluntary 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 planRemembe 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 hat when you pay to avoid water shortages, that money is not available for other

alternative usesWould 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@s = 1; No = 2.

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

To enumeratorsChoose 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.

e If YESask the responder®NE LEVEL HIGHERIe than thestarting value. i.e.

Ksh. :1=Yes; 2= No.
e If NG, ask the responder®NE LEVEL LOWEMB&RIe than the starting value. i.e., Ksh.
;1=Yes; 2=No.

IV. SOCIEECONOMIC SECTION
1. How much net incomg.e., after deducting tax or cost of production, or any other deductions) do

you fhousehold headlearn from the main activity and any supplementary activities per month
(income range): Response

(1) Ksh. @; 10,000

(2) Ksh. 10,004.50,000

(3) Ksh. ©,001¢ 100,000

(4) Kss. 100,00¢ 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 thespouseearn from the main activity and any supplementary activities per month (income
range): Response

42



(1) Ksh. @; 10,000
(2) Ksh. 10,004.50,000
(3) Ksh. 50,00% 100,000
(4) Kss. 100,00 300,000
(5) Ksh. Above Ksh. 300,000
3. How much income did the household make from other sources (such as transfers, gifts,

remittances,

pension, inteest 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

. DEBRIEFINGS
1. wSalLRyRSyiGQa LISNOSLIIAZ2Y F062dzi GKS RSOAaAGSYySaa
How strongly do you agree with the following statement?
W¢KS NBadzZ a 2F GKAAa adaNBSe Oly KFE@GS |y AYLI Ol 2
a2dz2NOS Aa (GKS {lFadzadzyt 5FYQ®

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

all. Response
2. Respondeth Q& RSINBS: 2F dzy OSNIF Ay de

How strongly do you agree with the following statement?

WL SELISOG GKEFEG AlG eAtt 068 LlraarotsS (G2 SykKFEyOS |«
areas of the city through the adoption of catchment conservatiortiradzY dzI Q ® om0 { GNRY:
(2) Agree; (3)Somewhat disagree; (4) Strongly disagrBesponse

Appendix 2: Minutes on expert workshop on designing the CV scenario

Date: 16' October 2010

In attendance:

Dr. Bedru Balanajlacaulay Land)se Research Institute

Dr. Mwangi Gathenya)orld Agroforestry Centre

Dr. Mutuku KavoiJomo Kenyatta University of Agriculture & Technology
Mr John MutuaKenafric Industries Ltd

Mr John Kimani MwangWorld Agroforestry Centre

Mr Miika MékelaWorld Agroforestry Centre

Mr Kenneth OwuochoAthi Water Services Board

Mr Duncan Ndegwa\airobi City Water & Sewerage Company
Engineer George Mung&uiru Water and Sewerage Company

Mr Godfrey MwalomaWworld 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 pts of western Nairobi that receive water from the Sasumua reservoe.

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

reliability .

- Bedru took the participants through various methods of environmental valuatimrevealed
preference methodand thestated preference methodFor the proposed survey, Bedru said that

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

experiments. Contingent valuation presents respondentdaihypothetical market.

There should be clear definitions and wordings in the survey as most respondents are unlikely to
1y26 o6KIG SO2aeadiSYy aSNWAOSE INBd ¢KSNBEQa (KSNBT
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 typstifferences 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 Mvangi replied that willingnest-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 manageme

- 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 provisimce water sector reforms began in

2002.

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 farests 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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Muy 3 A 3+F@3S GKS SEIFIYLXS 2F Lzt AO NBFOGlA2Z2Y (2

are GKFd GKS O02YLI yeQa AYLINROSR STFFAOASyOe 2dzai A

agreeing that company services have improved, have calleddiaoradler rate increase which they

feel they can afford.

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 fquality? 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 informiain provided on Page 1 of the questionnaire

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 heeceived the information from secondary sources (reports and newspaper
articles) and that he can modify that part of the questionnaire.

Focus on quantity and reliability: Reliability of water supply is influenced by, among other factors,
land use practicem the watershed that reduce water yields. Land degradation affects water supply.
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)

Thiswill have to be modified in view of changes in other sections of the questionnaire.

Discussion on Page 4 (Valuation section)

No need to focus on water quality because improvements in catchment management are likely to
result in improvements in water qugy.

Discussion on Page 5 (Pricing)

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.

Action point: EngGeorge Mungai to send tariff structures to help Bedru in getting bid values.

- The rest of the sections in the questionnaire could be rearranged.

For example, the section on household income could come later.

Instead of asking respondents to state thiscomes, it might be more productive to have income

brackets which respondents can select eg 10,020,000.
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Appendix 3 Focus group discussion guide

Why this focus group?

¢ 2

dzy RSNARGI YR t20Ff &6F GSNJ dzA SNRE& ot JSNOSLIiA2y =
e problems related to the shortage of water supply in some parts of Nairobi city,
e potential solutions to the problem through catchment conservation in Sasumua, and

e 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?)

In your view, what is (are) the main cause(sdhis problem?

What should be done to increase the quantity and reliabilityvater supply in your area?

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 instanc&sasumua catchment. Do you agree on this?
Why or why not?

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?

How do you percee rewardbased 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?

As a water user and resident in Nairobi, what can you do tooripg 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 frombivariate probit models

Table Al: Results from bivariate probit model (bid values not transformed)

biprobit ( Responsel Bidl AgeRespondent SexRespondent CatchAware edu_cl ass AttWat Sh
> ortage Member Envi HHLabl nc hhhi ncome hhwat Short) ( Response2 Bi d2 AgeRespondent Sex
> Respondent Cat chAware edu_cl ass AttWat Shortage Menber Envi HHLabl nc hhhi ncome hhWat Sh
> ort)
Fitting compari son equation 1:
Iteration O: log likelihood = -117. 83002
Iteration 1: log likelihood = -106.28109
Iteration 2: log likelihood = -106. 25181
Iteration 3: log likelihood = -106. 25181
Fitting conpari son equation 2:
Iteration O: log likelihood = -123. 26486
Iteration 1: log likelihood = -110. 82292
Iteration 2: log likelihood = -110.8097
Iteration 3: log likelihood = -110.8097
Compari son: log likelihood = -217. 06152
Fitting full nodel
Iteration O: log likelihood = -217. 06152
Iteration 1: log likelihood = -213.6232
Iteration 2: log likelihood = -213. 39159
Iteration 3: log likelihood = -213. 39067
Iteration 4: log likelihood = -213. 39067
Seemingly unrel ated bivariate probit Nurber of obs = 179
wal d chi 2(20) = 38.74
Log li kel i hood = -213. 39067 Prob > chi 2 = 0. 0072
Coef . Std. Err. z P>| z| [ 95% Conf. |nterval]
Responsel
Bi d1 -.0024901 .0011406 -2.18 0.029 -.0047256 -.0002546
AgeRespond~t -. 0158655 .0070133 -2.26 0.024 -.0296113 -.0021198
SexRespond~t -.0761588 .2110974 -0.36 0.718 -. 4899022 . 3375846
Cat chAwar e . 0998501 . 234212 0.43 0.670 -. 3591971 . 5588972
edu_cl ass .1829324 . 1187629 1.54 0.123 -. 0498385 . 4157034
At t WAt Shor ~e .5041117 .3996325 1.26 0.207 -. 2791537 1.287377
Member Envi -.2161612 . 3220932 -0.67 0.502 -. 8474523 . 41513
HHLabl nc .172161 . 2210622 0.78 0.436 -. 2611129 . 605435
hhhi ncome . 1871671 . 1130672 1.66 0.098 -. 0344405 . 4087748
hhWat Shor t -.5796804 .3639896 -1.59 0.111 -1. 293087 . 1337262
_cons . 6915376  .5552343 1.25 0.213 -. 3967016 1.779777
Response2
Bi d2 -.0001911 .0007976 -0.24 0.811 -. 0017544 . 0013721
AgeRespond~t -.0201734 .0070441 -2.86 0.004 -.0339796 -.0063673
SexRespond~t . 0263551 .2037612 0.13 0.897 -. 3730095 . 4257198
Cat chAwar e -.0671919 . 219446 -0.31 0.759 -.4972982 . 3629143
edu_cl ass . 0367552 . 118999 0.31 0.757 -. 1964787 . 269989
At t WAt Shor ~e .2946312  .3807731 0.77 0.439 -. 4516705 1. 040933
Member Envi . 3468069 . 3245552 1.07 0.285 -. 2893096 . 9829234
HHLabl nc -.3288151 .2183764 -1.51 0.132 -. 756825 . 0991948
hhhi ncome . 0763333 . 112033 0.68 0.496 -. 1432474 . 2959139
hhwat Shor t .4227806  .3343132 1.26 0.206 -. 2324612 1. 078022
_cons .336989 .5358908 0.63 0.529 -. 7133377 1. 387316
/ at hr ho -.5449636 . 2082466 -2.62 0.009 -. 9531195 -.1368077
rho -.496736 .1568625 -. 7411921  -. 1359605
Li kel i hood-rati o test of rho=0: chi 2(1) = 7.34169 Prob > chi2 = 0.0067
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Table A2. Results from bivariate probit model (bid values transformed into natural logarithms)

bi probit (
> at Short age Menber Envi

Responsel

Response2

I'n_bi d1 AgeRespondent SexRespondent CatchAware edu_class AttW
HHLabl nc hhhi ncome hhwat Short) (
> dent SexRespondent CatchAware edu_cl ass AttWat Shortage Member Envi

| n_bi d2 AgeRespon
HHLabl nc hhhi ncome

> hhWat Short)
Fitting conparison equation 1:
Iteration O: log likelihood = -117. 83002
Iteration 1: log likelihood = -107. 72159
Iteration 2: log likelihood = -107. 69302
Iteration 3: log likelihood = -107. 69302
Fitting conpari son equati on 2:
Iteration O: log likelihood = -123. 26486
Iteration 1: log likelihood = -109. 58479
Iteration 2: log likelihood = -109. 53893
Iteration 3: log likelihood = -109. 53892
Conpari son: log likelihood = -217. 23194
Fitting full model:
Iteration O: log likelihood = -217.23194
Iteration 1: log likelihood = -215. 46462
Iteration 2: log likelihood = -214.71261
Iteration 3: log likelihood = -214. 69596
Iteration 4: log likelihood = -214. 69591
Iteration 5: log likelihood = -214. 69591
Seeningly unrel ated bivariate probit Nurmber of obs = 179
Val d chi 2(20) = 38. 20
Log likelihood = -214.69591 Prob > chi 2 = 0. 0084
Coef . Std. Err. y4 P>| z| [95% Conf. |nterval]
Responsel
I n_bi d1 -. 3704591 . 2307655 -1.61 0.108 -. 8227511 . 0818329
AgeRespond~t -.0159673 .0069922 -2.28 0.022 -.0296719 -.0022628
SexRespond~t -. 0916297 . 209755 -0.44 0.662 -.5027419 . 3194825
Cat chAwar e . 1031069 . 2324914 0.44 0.657 -. 3525679 . 5587816
edu_cl ass . 1763302 .1180989 1.49 0.135 -. 0551393 . 4077998
At t WAt Shor ~e .5242296  .3971565 1.32 0.187 -.2541829 1. 302642
Menber Envi -. 2189011 . 3217714 -0.68 0.496 - . 8495615 . 4117592
HHLabl nc . 1580672 . 2194144 0.72 0.471 -. 2719771 . 5881115
hhhi ncome . 1501229 . 1101722 1.36 0.173 -. 0658107 . 3660565
hhwat Shor t -.5645978 .3610102 -1.56 0.118 -1. 272165 . 1429691
_cons 2.188003 1.182007 1.85 0.064 -. 1286873 4.504694
Response?2
I n_bi d2 . 0221642 . 262213 0.08 0.933 -. 4917638 . 5360922
AgeRespond~t -. 0195752 . 0075095 -2.61 0.009 -.0342935 -.0048568
SexRespond~t . 0286051 . 2027231 0.14 0.888 -. 3687247 . 425935
Cat chAwar e -. 0636969 . 2183969 -0.29 0.771 -. 491747 . 3643532
edu_cl ass . 0272632 .122102 0.22 0.823 -.2120524 . 2665788
At t WAt Shor ~e . 2813081 . 3842781 0.73 0.464 -. 4718631 1. 034479
Menber Envi . 3359216  .3198817 1.05 0.294 -. 291035 . 9628782
HHLabl nc -.3260978 .2168905 -1.50 0.133 -. 7511955 . 0989998
hhhi ncome .05618 .1170811 0.48 0.631 -. 1732947 . 2856546
hhwat Shor t . 4321972 . 3311241 1.31 0.192 -.2167942 1.081189
_cons .2057612  1.358644 0.15 0.880 -2.457131 2. 868654
[ at hrho -.60284 .2845833 -2.12 0.034 -1.160613 -. 045067
rho -.5390673 .2018852 -.8212395 -.0450365
Li kel i hood-rati o test of rho=0: chi2(1) = 5.07206 Prob > chi2 = 0.0243
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Appendix 5 Postfield feedbacks from enumerators

Atthe end ofthe field survey enumerators were given the followifegd back format (see box
below)to reflect their views and experiences they came across throughout the sperad.
Appendix5 presentdi KS & dzY Y NB 2 T -fifld/wink edbadk§ENID D6 chdesirefer

to each of the six enumerators).

The questions included in the questionnaire may not be exhaustive in terms of capturing
NEalLR2yRSyiQa @AS6r LISNODSLIIA2YTI 2LAYAZ2YIT SSELISNA S
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) yoave 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 andbehaviouralquestions

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 Compamguipport 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 ageneral public. These respondents argue that that before we seek to
increasewater 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 ahéyt may continue facing water
shortages for they are not connected to the water gid. indicated that one dhe NS & L2 Y RSy (1 Q&
concernwas on quality of water rather than quantity or reliability of supply. Accortbribis

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 pumpgb) A generaperceptionis thatthe source of water quply 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 connegiaconstructing 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 operationleorganization structure of the Water Company. The claim that over billing is
very common in their area. ( €) Residents in low incevhe are not connected or whose
connections are severely disrupted usually buy water from private vendors at a much tagher
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 pepplet
ware of their actual sources of water especially residémtfie 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 iportance 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
receivingwater from a piped public water system. On the issue of water bill paidadsobe 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 &f ppdl 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
agencymanagego 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 schem@rastering 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
E3. In general the public willingness taupicipate 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 govement 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 tiagsfer

money via mobile phone system.
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E4. Though mospeopleagreed on the idea on catchment management, income appears the major
FIrOG2NIAY AyFEdzSyOAay3d (KS and WARBBanie drorigi BeliekdlthdXi A O A LI
task ofprotecting the ewironment should be role ahe governmentCitizen pay taxes and let the
government do the rest!
E5The scenario and description of the valuation section was pretty good and understandable by the
respondents. Most respondents expressed that the WTP arfiourd K2 dz2f R 6 S Ay LINE LJ2 NJi
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 (E], E2, E3, E4 and EB)ost 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
GKAOK O2dz R 3IAQPS 0SGGSNI LINPE® 2y NBaLRYyRSyiaQ g¢
4. On the overall surveguestionnaire
E1l In general the questions were clearly understood but the biggest problem was accessing
households in high income areddaybe in the future these households should be sensitised prior to
conducting the interviews. The survey should prefdy also be done on weekends or public
holidays when household heads and/or spouses most likely at home.
E2 E4 E5and E6 The questionnaire was well structured, concise and systematically presented.
Probably it should have offered or included asecttB & L2 Y RSy (1Qa 2LIAYA2Y 2y (K
AaadzsSa yR K2g OGKFG FFFSOGAa K BakxkdeSte@cor@m@ent A yO02YS |
valuation exercise, this survey has also contributed in raising public awareness about the links
between catchment managnent and quantity and quality of water. It has also raised the awareness
of water users about the sources their water supply.
E3 (a) | believe that the results of this study will contribute to maitk@sed provision watershed
services via catchment ceervation. (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
regponsibility 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 tjt@isappointed in the managerial
inefficiency and corruption of the Nairobi Water Company. This attitude would definitely hinder
public participation in environmental schemes &he willingness tgay. Thusthe Water Company

should be told the great dgatisfaction 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, KeRgaus group discussions involve

a way of learning about opinions, views, attitudes, and experiencatefith qualitative

information) of selected group of individuals about a particular topic. It requires organized

discussions with a small number of calgf selected people. To keep the discussion focused, key
openended 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

wasfacilitated by member of the PRESA team.

Focus group discussia®5 October, 2010

Location: World Agroforestry Centre global headquarters, Nairobi, Kenya
Facilitator: Godfrey Mwaloma (ICRAF)

Notes: Jaffer Wakhayanga (ICRAF)

1. Inyour 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 cepend on water from handart 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. Inyour view, what is (are) the main cause(s) ofglproblem? Water rationing

e Reduced water levels in the dam
¢ Blockage of water pipes
e Growing population and new buildingsnore demand for water
¢ New estates come up.
e Encroachment into pipe areas
e |eaking pipes are sealed by council officials insteadpafiring.
e Vandalism of supply pipes.
e Old water pipes installed long time ago.
3. What should be done to increase the quantity and reliability of water supply in your area?

e New pipes, larger more expansive areas covered.
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eNew buildings should have water hartiag and storage tanks

eConstruction of new dams

eEnvironmental management measures

eRain water harvesting

eLimit extensions within residences; these accommodate more people than the main house,
therefore straining supplies.

¢To link our supply to that from Ndkaini dam.

eProject population growth and plan for the future.

e 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 yee ag this?
Why or why not?

e 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 shortaglesy can we motivate
landowners to adopt catchment conservation measures? What can downstream beneficiaries
do?

e Incentives for landowners in the catchment

¢ Train landowners on watershed management and measures to reduce soil erosion

e supply of seeds and rexial

e To build schools, hospitals, etc for catchment area communities to be funded from a
percentage of water bills.

e Enforcement of land conservation measures by authorities.

¢ [Initiate income generating activities from the environment which could motitage
community to take care of the ecosystem, for example through ecotourism, honey
production, etc,

e Encourage the use of energy consenjikgsso that farmers do not harvest forests for
wood fuel.

e Awareness campaigns similar to the Ndakaini dam margteoctourism ventures.

e 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 rewarbdased environmental conservation schemes? Should farmers be
compensated for the good job they do tarms of catchment conservation which would
increase water for downstream users?
¢ Yes they should be given incentives.
e 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
catchmentmanagement, are you willing to pay a certain sum of money for such a scheme?
Why or why not?
¢ Yes, | will be willing to contribute
e The users are not in direct contact with the farmers, therefore users can contribute through
the water company.
¢ Yesput 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, | am not willing to contribute because | cannot afford it.

I am sure most of my neighbours would not be willintpei.
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Appendix 7: Power points prepared for discussions at the e xpert Workshop

Slidel

Expert Workshop on Designing Contingent Valuation Survey to Assess
Beneficiaries” WTP for increased Water Qty. via Watershed Services in
Sasumua

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

ICRAF, Nairobi

16 October 2010

Slide2

Ecosystems Services:

The MEA defines ecosystem services broadly as “the benefits people obtain from the ecosystems”.
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).

7

' Ecosystem Services | Environmental Services

. Provisioning . Regulating

. Regulating . Cultural

. Cultural . Supporting
| C Supporting
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Slide3

Four major environmental services :

* Hydrological/watershed services;

* Carbon sequestration;

* Biodiversity;

* Cultural/aesthetic /scenic beauty.
Identifying demand/benefit and supply/cost:

emand: upply:
* What specific services? * How are these services generated?
* Who benefits from these services? * How much more or less of these
¢ How much benefit do they receive? services would we receive if land
*How can these benefits be captured to help use changed?
reward activities generate these services? » Who generates these services?
Slide 4

Capturing benefits

How much should beneficiaries pay?
* Maximum: value of the benefit

Deforestation and use Conservation with

for pasture pavment for service
Minimuin

payment

—————— Payment

Benefits to
land users

Costs to
downstreaimn
populations

Maximum payiment

Source: Pagiola, S. (2006). PES: combining Science and Economics for sustainable conservation
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Slide 5

What services are needed?
Sasumua water treatment plant, Kenya

-

Source: Pagiola, S. (2006). PES: combining Science and Economics for sustainable conservation

Cost of production,

— Irrigation profitability
Land Hydrological Hydropower Cost of production,
anause = ‘effects | " producers profitability
Domestia Consumer WTP

water supply ~

Slide 6

ENVIRONMENTAL VALAUATION:
Key problems: Non-existence of functioning markets for most environmental services

General approaches in environmental Valuation:

1. Revealed Preference Methods (from actual behaviour)

Examples:

A. Travel Cost (TC): this looks at time and other costs incurred by people
visiting an attractive site, i.e. their actual WTP

B. Hedonic Pricing (HP): this looks at differential prices (usually of housing)
which reflect the presence/absence of some enjoyable
(“hedonic”) asset such as a nearby park.

57



Slide 7

(asking respondents to state (or agree with) their WTP/WTA for ESVs/ changes in environmental
condition)

Examples:

A. valuation (CV): this Contingent involves a survey which asks people how much money they
are “willing to pay” (WTP) for a specified gain or “willing to accept” (WTA) for a specified loss.

B. Choice Experiment (CE): this is a multi-component version of CV, i.e. respondents are asked
about several different situations (choices) involving different levels or components, and
subsequently the analyst can deduce ES values.

Key underlying assumptions of SP methods:

1. People have true, but hidden, preferences for all kinds of environmental services.
2. People are capable of transforming these preferences into monetary units.

Slide 8

(asking respondents to state (or agree with) their WTP/WTA for ESVs/ changes in environmental
condition)

Examples:

A. valuation (CV): this Contingent involves a survey which asks people how much money they
are “willing to pay” (WTP) for a specified gain or “willing to accept” (WTA) for a specified loss.

B. Choice Experiment (CE): this is a multi-component version of CV, i.e. respondents are asked
about several different situations (choices) involving different levels or components, and
subsequently the analyst can deduce ES values.

Key underlying assumptions of SP methods:

1. People have true, but hidden, preferences for all kinds of environmental services.
2. People are capable of transforming these preferences into monetary units.
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Slide 9

How to implement?

Obtaining value estimates using CVM requires detailed descriptions of the resource being
valued. CVM produces values for ES, contingent upon, the description of the good and
method of payment.

A great deal of effort is required to carefully define and clearly display and
of ecosystem services to respondents.

CVM uses a questionnaire or interview to create a realistic but hypothetical market or
referendum, which allows respondents to indicate their WTP.

Slide 10

Slide 11

59



