












































































































































• An important policy implication from the strong positive relation ship between 

educational level and willingness to connect to the improved water service is that there is 

a need to educate people about the benefits associated with improved water services, in 

general, and having private connection to the new improved water supply, in particular. . 

• The strong positive relation between the income of the household and the willingness to 

have private connection to the improved water service imply that tariff setting should 

consider the poor income group not to be devoid of from access to the minimum water 

requirement to sustain their life. Furthermore, it implies that designing income-generating 

programs that address the poor households can help to sustain the system to function well . 

• Given that what people say today remained the same for tomorrow, an important policy 

implication of the high amount of WTP we obtained in our study is that the existing tariff 

is set below the people's WTP 

• Finally, the WTP bids could be used to predict the level of private connection demanded 

by households. This information is vital for relating standards of services and design 

criteria. This wi ll undo what may come from misuse of resources by over design or 

unsatisfied demand by under designing schemes. Therefore, it is . suggested that the 

relevant authority could use approaches such as CVM to emanate information on the level 

of demand especially in the design of the master plan. The possibility could help to get 

out of the current supply dominated policy and set out design criteria for improved water 

supply projects and programmes. 
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BWCK First year Tariff 
July 8,2002 to July 

7,2003 
Tariff / MJ 

(In Birr) 

Water Sewe Total 
rage 

Public 1.15 - 1.15 
fountain 

0-1M' 1.15 - 1.15 

1.60 0.35 1.95 

8-20M) 

2.30 0.35 2.65 

>20M l 

Non 2.30 0.35 2.65 
Domestic 
customers 

Annex 1 

Addis Ababa Water and Sewerage Authority 5 years Tarifffor Water supply 
and Sewerage Disposal Services 

Second year Tariff Third year Tariff Fourth year Tariff Fifth year Tariff 
July 8,2003 to Juiy 7,2004 July 8,2004 to July 7,2005 July 8,2005 to July 7,2006 July 8,2006 to July 

7,2007 
Tariff I MJ Tariff / MJ Tariff 1M Tariff 1M' 
(In Birr) ( In Birr) (In Birr) (In Birr) 

Water Sewerage Total Water Sewerage Total Water Sewera Total Water Sewera TOla 
ge ge I 

1.30 - 1.30 1.45 1.45 1.60 - 1.60 1.75 - 1.75 

Domestic customers (Monthly water Consumption in Cubic meter) 

1.30 - 1.30 1.45 - 1.45 1.60 - 1.60 1.75 - 1.75 

1.85 .40 2.25 2. \0 0.45 2.55 2.35 .50 2.85 2.60 0.55 3.15 

2.60 .40 3.00 2.95 0.45 3.40 3.25 .50 3.75 3.25 0.55 3.80 

2.60 .40 3.00 2.95 0.45 3.40 3.25 .50 3.75 3.25 0.55 3.80 

Addis Negarit Gazeta No 1 13th July, 2002 
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ADDIS ABABA WATER AND SEWERAGE AUTHORITY 
WATER SUPPLY SITUATION MAP(Catagorized) 

(DECEMBER, 2005) 

B Sub City Boundary 
Kebele Boundary 

Water Supply Situation Of Addis Ababa(DECEMBER 2005) 
_ No Supply - Estimated Population = 58,136 - Area = 203.S9Km2 
_ SuppHed For one dayi\IVeek - Estimated Population = 89,671- Area::: 29.81 Km2 
_ Supplied For 1-6hrsJday - Estimated Population = 419,914 - Area = 76.21Km2 
_ Supplied For 7-16hrs/day - Estimated Population = 1,408,865 - Area = 124.80 Km2 
_ Supplied For 17-24hrs/day - Estimated Population::: 866,191 - Area = 85.89 Km2 

ADDIS ABABA WATER & SEWERAGE 
AUTHORITY 

ENGINEERING SERVICES DEPARTMENT 
GIS UNIT 

Prepared By: Zerihun Arndemariam 
Date: December, 2005 



Annex 3 

Correlation Matrix for Explanatory Variables 

WRD REVS 18 REAG REIN REFS RESX REMS REPL RESF ASST REED 

WRD 1 -0.15219 -0.02473 -0.15371 0.31582 0.17522 0.15043 0.23745 -0.044 0.182 0.3249 0.2169 

REVS 1 -0.00366 -0.10242 0.14417 0.14754 0.14543 0.01827 -0.1558 0.15 12984 0.131 

18 1 -0.1028 -0.22006 -0.06839 -0.08735 0.06839 -0.0375 -0.13 -ll.202 -0.1507 

REAG 1 -0.13996 -0.0941 -0.3695: -0.1479 20011 -0.21 -0.183 -0.2579 

REIN 1 0.42978 0.2974 0.30395 -0.1488 40371 0.8676 3528 

REFS 1 0.23865 0.29056 -0.2326 0.423 0.2944 0.3918 

RESX 1 0.15137 -0.2093 0.341 0.2322 0.2294 

REMS 1 -0.3121 0.336 0.2565 0.3016 

REPL 1 -0.21 -0.119 -0.0566 

RESF 1 0.4774 0.3247 

V<SST 1 0.351 

REED 1 
-

? 
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Annex 4 

Test for Heteroscedasticity and Goodness of Fit 

I . t Tests for Heteroscedasticity 

The LR statistics of testing the null hypothesis of homoscedasticity assumption is obtained by 

ALR=2[Log Lu-LogLr] 

Where log Lu is the value of unrestricted log-likelihood function and Lr is the value of restricted 

log - likelihood function 

ALR has a X2(n) distribution with n degrees of freedom where n is the number of independent 

restriction. If the data do not support the null hypothesis (homoscedasticity assumption), then the 

value of the test-statistic became large and null hypothesis is rejected ALR ~2 (n). The result of 

the test for the model is shown below 

ALR=2[Log Lu-LogLr] 

= 2[- 853.3735 - (-934.430 4) ] 

=2[81 .0569] 

= 162.1138 

The critical value of the chi-square at 11 degree of freedom is 19.68 at 95% level. Comparison of 

the results (test statistics) with criti cal table value shows that all of the test statistics (computed "'I 
values) are found to be larger than the critical table value. 
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I .2Jest for Goodness of fit 

Equivalent to R2 in a conventional OLS regression model the likelihood ratio index is used to 

measure the goodness of fit for probit model. It is computed using the formula 

LRI = l -lnLr/lnLo 

Where InLr is the value of unrestricted log-likelihood function and InLo is the value of 

loglikehood function. Its value lies between 0 and I . If it is one implies" perfect" fit. According 

to Green (1993) values between zero and one have no natural interpretation but as LRI 

approaches one it shows improvement in goodness of fit 

a) Then the computed value ofLRI for our probit model is: 

LRI = I- ( -79 . 87260 /-159.7614) 

=0.50 

The computed ratio shows that the model seems adequate it explains 50%of the variation, which 

is common for cross-sectional data. 

b) The computed value of LRI for the Tobit model is 

LRI = 1- ( -853 . 3735/ -934 . 4304) 

=0.086 

The LRI is 0.086 this means that the model explains about 8.6%of the variation in explained 

variable. 
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Annex 5 

A CONTINGENT V ALUA TION SURVEY 

QUESTIONNAIRE 

Code ____________ _ 

Intervi ewer ____________ _ 

Place of Interview: ________ (Write Woreda and Kebele Number) 

Date of interview ________ __ 

Length of interview _______ Minutes 

Supervisor ______ __ 

ATTENTION: UPPER CASE LETTRS =INSTRUCTIONS FOR INTERVElWER 

Lower case letters=questions and statements to be read aloud to the respondent 

INTRODUCTION TO THE REPONDNET 

Hello. My name is ________ . I am assisting an on-going research by Medhin Fissha, in partial 

ful fi llment of her M.Sc degree at Addis Ababa University. We are talking to selected sample 

households in Addis Ababa city about the improvement in water services 
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First, let me begin by saying that most of the questions have to do with your attitudes and 

opinions, and there are no correct or wrong answers. This interview is completely confidential 

and strictly for academic purposes. And your name will never be linked with your answers. 

Therefore, honest discussion is the best way ahead 

SECTION A: EXISTING WATER USE CONDITIONS AND PROBLEMS 

Al.what is the main source of water for the members of this household? 

I. __ Piped water 

2. _ _ Others (specify) 

___ GO TO Q.A2 

____ SKIP TO Q.A33 

A2.what kind of piped water services do you use currentl y? 

I. __ Tap inside the house __ ,SKIP TO Q.A4 

2. __ Tap in the compound, private __ SKIP TO Q.A4 

3. __ Tap in the compound, shared GO TO Q.A3 

4. _ _ Tap outside compound _ _ __ SKIP TO Q.A 1 0 

A3.how many households use the shared tap in the compound? ___ Households 

A4.how much water do you consume per day on the average? __ Baldi/insira (or a 20-liters 

bucket) 

AS .how much are you charged per month, on the average, for using this source? 

___ Bin'/month 
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A6.For what purpose (s) is the water from this source used? IDENTIFY AND RANK 

STARTING WITH THE MAIN PURPOSE 

1. . __ Drinking 

2. Housekeeping 

3. Washing clothes 

4. __ Others (specify) __ 

A7.In relation to its quality, amount and reliability, how do you rank the current status of water 

service from this source? 

1. Quality: - Good 2._Satisfactory 3. - Poor 

2. Quantity I Good 2._ Satisfactory 3. Poor - -

3. Reliability I_Reliability 2._Unreliability 

A8 . Are you satisfied with the arrangement of the existing water service? 

1. Yes 

2. _ No GO TO Q. A9 

A9. What is (are) the cause(s) of your dissatisfaction? IDENTIFY AND RANK STARTING 

WITH THE MOST SERIOUS CAUSE 

1. _ Poor quality 

2. _Unreliability 

3. _ Higher connection charges 

4. _ Higher volume charges 

5. Others (specify) __ _ 
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A I O.From which sources do you get water currently? 

1. _ Public tap __ GO TO Q.A II 

2. Private vendors. ___ SKIP TO Q.A22 

3. _ Other organizations (specify), ___ _ 

AII.From what major purpose(s)do you use water collected from public tap? DENTIFY AND 

RANK 

1. __ Drinking 

2. __ House keeping 

3. __ Washing clothes 

4. __ Other (specify) __ _ 

AI2.Why do you prefer this source? 

1. __ No access to the existing system 

2. __ I cannot afford the costs to the existing system 

3. __ Its reliability 

4. __ Lower volume charge 

5. __ Other (specify) __ 

A13.How much time do you spend to coll ect water from this source at a time? Minutes 

A 14.How often do you go to the public tap per day? ___ Times 

A IS .How many persons from your household go to fetch water at a time? __ Persons 
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A I6.Who goes to the public tap? 

I. Girls 

2 . . __ Boys 

3. Both 

4. _ _ Others (specifYl __ 

A17.How much water do you collect on the average on a day? __ Baldilinsira 

A 18.How much do you pay per Baldi/insira? __ Cents 

A19.How much money do you spend per month to collect water from this source? ___ Birr 

per month 

A20.Are you satisfied with this source of water? 

I. Yes 

2. No 

A2l.Ifno, why are you dissatisfied? IDENTIFY AND RANK 

1. . _Poor quality 

2. _Unreliability 

3. _ Higher vo lume charge 

4. _Far away from home 

5. _Others (specifyl __ 
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A22.From where do you get water? 

1. Pri vate vendors 

2. _ Other organization (specify) __ _ 

A23 .Why do you prefer this source? IDENTIFY AND RANK 

1. __ No access to the existing piped system 

2. __ I cannot afford to existing system 

3. __ Its reliability 

4. _ _ Lower volume charge 

5. __ Other (specify) 

A24.How much time do you spend for collecting water at a time? __ Minutes 

A25.How many persons go to co llect water at a time? __ Persons 

A26. Who goes to collect water from this source? 

1. Girls 

2. _ Boys 

3. Both 

4. __ Others (specify) __ 

A27.How often do they go per day? ___ Times 

A28 How much do you pay per Baldi linsira? __ Cents 

A29.How much water do you collect on the average on a day? __ Baldilinsira 
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A30.how much do you spend per month on the average for buying water from this source? 

__ Birr per month 

A31.Are you satisfied with the service from this source? 

1. Yes 

2. No 

A32. If "No", why are you dissatisfied? IDENTIFY AND RANK 

1. _ Poor quality 

2. _ Unreliability 

3. _ High volume charge 

4. _ Far away from home 

5. _ Others (specify) __ 

ASK THE FOLLOWING QUSTIONS TO ALL RESPNDENTS 

A33.To what extent do you perceive the current provision of piped water is an issue worth 

discussion? 

I. Critical 

2. _ Very serious 

3. Series 

4. Less serious 

5. _ Not important 
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A34. Who do you think is responsible for water suppl y? 

I . Government 

2. _ Community 

3. Private 

4. _ Others (specify) __ 

A35. So far, has the administrative body done enough in solving the problems in the provision of 

piped water to household? 

1. _ A lot attention to the problem 

2. _ Some attention to the problem 

3. _ Not too much attention to the problem 

4. No attention at all 

A36.Do you think that leaving a better environment to future generation is some thing 

1. __ Very important 

2. __ Important 

3. __ Less important 

4. __ Not important at all 

A37.Has anyone of your household members suffered from disease caused by deficient water 

quality such as diarrhea, or typhoid, in the past one year? 

1. Yes 

2. No 
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SECTIONB: THE EXISTING SANITATION PRACTICE 

B I .What type of sanitation system does this household use? 

a. Facility in house 

a.l. Flush toilet 

a.2 . Pit latrine 

a.3. Other (specify) 

b. No faci lity in house 

b.I . Use public latrine 

b.2. Bush 

b.3. Streets 

b.4. Other (specify) 

ONLY FOR THE HOUSEHOLD USING PIT LATRINE AND FLUSH TOILET 

B2.Do you share the pit latrine/flush toilet with other in the house? 

I.Yes 

2. No 

B3.If yes, how many households use the pit latrinelflush toilet? 

_ _ __ Number of households. 

B4.How satisfied are you with the pit latrine/ flu sh toi let you have? 

I . Very satisfied 

2. Sati sfied 

3. Not sati sfied at all 
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B5.How would you describe the relationship between the use of pit latrine and availability of 

water? 

1 Very related 

2 Related 

3 Not related at all 

ONLY FOR HOUSEHOLDS USING PUBLIC TOILET 

B2 .How far is the public latrine from your home? 

_____ KMs (Meters). 

B3.Is the public latrine usually on service? 

1 Yes 

2 No 

B4.How satisfi ed are you with the public latrine you use? 

I. Very satisfied 

2. Satisfied 

3. Not satisfi ed at all 

B5.How would you describe the relationship between the use of public toilet and availability 

of water? 

I. Very related 

2. Related 

3. Not related at all 
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SECTIONC: WILLINGNESS TO PAY QUESTIONS 

BACKGROUND INFORMATION 

In the next section of the questionnaire, I would like to ask you how much it is worth to you in 

money terms, the provision of improved water service 

The provision of improved water service among other things means, good quality of water which 

is safe for health and an increased amount of water available for use .It also means a highly 

reliable source at any time (7 days a week, 24 hours a day) moreover; the family need not have to 

spend its time and effort in fetching water from distant sources 

Now, let us assume that you have an option for a private connection to such an improved piped 

water supply scheme. The improved system will provide you with as much water as you wish at 

any time of the day, through out the year .Let us also assume that you will be charged a monthly 

water fee based on the volume of water your household consume in a month (the tariff is 

progressive), the more you consume the higher wi ll be your monthly bill. The tariff per volume 

will be the same for all consumers. You may not be required to pay initially the costs of 

connection to the new scheme. In stead, it will be distributed over several years in your monthly 

bill (The payment will be built-in the monthly water bill). 

THE WILLIGNESS TOPAY (WTP) QUESTIONS 

C I. Are you willing to pay any amount to the proposed scheme? 

1 Yes GOTOQ,C2 

2. NO 
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C2. If the price (tariff) your household pays for obtaining water from this system is __ cents per 

baldilinsira (20 liters), would your household choose to connect or prefer using other sources of 

water? 

Yes 

2 NO 

C3. What is the maximum price (tariff) you are willing to pay per baldilinsira for the mentioned 

scheme? .......................... (cent) 

ASK Q.C4 ONLY IFA ZERO BID WAS RECORDED FOR Q.C3 

C4. Are you totally not willing to pay because you believe that: 

l __ Water should be provided free of charge 

2 _ _ You are satisfied with existing source(s) 

3 __ 1 would not have enough money to pay for the new system 

4 _ _ 0thers (specify). __ _ 

WILLIGNESSS TO PAY QUESTION FOR PUBLIC TAPS 

ASK Q.CS AND Q.C6 ONLY IF A ZERO BID WAS RECORDED IN Q.C3 

CS .Are you interested in public provision? 

Yes GO TO Q.C6 

2 NO 

C6.If yes, let us assume that a new scheme of improved water system using a public tap wi ll be 

provided to you. The public tap will be in your kebele as near as possible to your house. You will 

be provided a good quality water as much as you wish at any time of the day through out the year 

.You will be charged per volume charge based on the volume of water you consume at a time if 
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the price you pay for use of water from this source is 5 cents per baldi wi ll you be willing to use 

this source? 

1 Yes 

2 NO 

C7. What is the maximum price (tariff) you are willing to pay per baldilinsira for the mentioned 

scheme? ..... .. ........ ......... .. (cent) 

ASK Q.CS ONLY IF NO ANSWER IS RECORDED FOR Q.C6 

CS. If respondent's WTP for such improved water for domestic uses is zero, ask for reasons not 

to pay like: 

1. Has no income to pay (i.e., can not afford). 

2. The government should pay 

3. Non-governmental Organizations (NGOs) should pay 

4. Others please specify _____ _ _ 
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SECTION D: HOUSING CHARACTERISTICS AND HOUSEHOLD INCOME 

*For the Sex Column: *For Education Column: 

-Write 1 if female -Write 1 for illiterate 

o if male 2 for primary 

3 for secondary 

4 tertiary and above 

(Encircle the level completed for 2,3, and 4) 

*For Occupation Column: *For the Remark Column: 

- Write 1 if trade -Write 1 if self employed 

2 if housewife 2 if employed in private companies 

3 if student 3 if government employed 

4 if unemployment 4 if unemployed and specify if any other. 

Monthly Occupa House Household 
Educatlo Monthly 

Nam Sex income tlon type asset 
Age nal expenditure (in Remark 

e (M&F) ofHH 
Level birr) 

(In birr) 

School 

Electricity Gov Car 

Food Private Television 

Medical Rented Radio 

from 

Water i) Private Refrigerator 

House rent iil Kebele Video 

Transport Stove 

Telephone Telephone 

Other expenses 

(Ekube Edir,e!c) 
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D I.How long have you been staying in this house? _________ Years , 

D2.Please list the following services in order of importance (list as first , second, etc.) 

1) School __ _ 2) Health ___ _ 

3)Water __ _ 4) Sanitation _ _ _ 

5) Road ___ _ 6) Electricity __ _ 

7) Telephone __ 

D3. What is your opinion for improved water services and sanitation practice in the future? 
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SECTION E :INTERVIEWER'S EVALUATION 

INTERVIEWER: COMPLETE THESE QUESTIONS IMMEDA TEL Y AFTER THE 

INTERVIEW 

E1.in your judgment, how well did the respondent understand what slhe was asked the above 

questions? 

1. __ Understood completely 

2. Understood somewhat 

3. Understood a little 

4. Did not understood at all 

5. __ Others (specifYl __ 

E2. Which of the following describe best the degree of efforts the respondent made in the 

valuation process? 

1. __ Prolonged and careful consideration 

2. Some consideration 

3. __ Very little consideration 

4. __ Others (specifyl __ 
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