




























































































































































































hypothesis that all explanatory variables are irrelevant in the determination of the variation in

the dependent variable can be rejected at 0.04239 level of significance

Table 5.1: Determinants of households willingness-to-pay for
improved water services

Coefticient t - ratio

Dependent variable:
Probability that respondent's WTP for the service falls with
in specified interval
Independent variables:
Constant 050219 0.550
Head's education, | - 6 years (ELEM) 0.01576 0.073
Head's education, > 6 vears (HIGH) -0.06347 -0.265
Small trader (BUSS) -0.25189 -1.374
Water consumption per capita (CONSPC) 0.15907 1.512
Time (TIME) 0.34953 1.925
Income (INCA) 0.71301 2.778
Farmer (AGRI) -0.30779 -1.645
Price of water (PRIC) -0.16179 -0.612
Domestic animal (STOC) -0.04962 -0.276
Piped service in use (PIPS) -0.38510 -1.017

Log-likelihood -309.89

Restricted (slopes = 0) Log-L. -319.28

Chi - Squared (freedom = 10) 18.773

Significance level 0.04239

Source: Computed from survey data
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In conformity to what economic theory suggests, average monthly household income was
found to be a significant determinant of the demand for improved water service in Meki town.
The probability that families' WTP falls with in a specified interval is positively influenced by

household income level.

Similarly, one may infer from the results that households are generally conscious of the time
cost that each water-fetching session demands of the family's labor. The regression results
indicate that not only water fetching time explain part of the variations in WTP bids but also
the relationship is positive. Since new residential constructions are sprouting around the
town's boundary while expansion of the public as well as private piped water service has
largely been limited to few cases per annum, the problem of distance from a water source is
expected to worsen in the near future. This in turn will generate new additions to the ranks of

population who prize the proposed service.

The two features describing households occupational status (i.e. AGRI and BUSS) do not both
seem to have any significant impact on WTP bid responses. Hence, engagement in an
agricultural activity or in a small commercial activity, as such, may not have anything to do

with consumers' valuation of the proposed good.

One major outcome which happens to yield results contradictory to normal expectations is the
role of price on WTP bids. As indicated by the low t-ratio, the prevailing price of water
households face plays no significaint role i theii valuation of the unproved service.  The
current price is expected to reflect the value of a close substitute for the proposed service.

The plausible explanation seems that most families are already paying higher price in
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comparison to the quality of service they are getting presently. Hence, the variance between

current and proposed prices may not be weighty enough to affect their valuation.

Another unconventional result is the one regarding education's role in the valuation process.
Although the coefficient for the variable ELEM displays the expected sign, its influence in the
determination of willingness to pay for the improved service is insignificant. Whether the
household head has more than 6 years of education or not does also seem immaterial in the
determination of the bids. One may, however, note at this point that similar studies in Nigeria
and Morocco also yielded insignificant relationship between education and WTP for improved

water services (Whittington ez al., 1991, McPhail, 1993).

The impact of household size on demand for water as represented by current per capita water
consumption is also observed to be minimal. Similarly, household differentials on domestic
animals ownership can be ignored as determinant of WTP. The implication is that families who
possess domestic animals do not expect to cover their water needs for the animals from the
improved sources. Demands of this sort can suitably be met from other sources, such as river
water, as is commonly practiced in the town. The investigation regarding the role of using

different modes of piped services on WTP values also turned out to be insignificant.

In conclusion, one may note that income and the time cost of fetching water proved to be
significant determinants of WTP for improved water in Meki town, while most of the social
variables were not so stronyg. This vulduiiie is a real indication of the role economic variables

can play in influencing consumers' preferences regarding improved water.
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Chapter Six

6. Conclusions and policy recommendations

The study employed the method of contingent valuation to appraise households' assessment
and preferences towards a proposed provision of improved urban water supply to the
inhabitants of Meki town. The specific good to be valued was water delivered to households
through project financed private connection. The valuation centers on eliciting information on
how much each household is willing to pay for an insera of water delivered to it through the

medium of such a connection.

Since the valuation is contingent on the provision of the proposed good, the hypothetical
market scenario model used to elicit the desired information is frequently questioned whether it
can enable researchers to capture genuine expressions of potential consumers' preferences.
This concern was given due emphasis in the present study such that appropriate test measures
were incorporated into the research process. Based on the results, some strong points can be

made regarding the CV methodology and the results of the willingness to pay elicitation.

The hypothetical market model presented in this particular study was well designed enough
that WTP revelations obtained from the survey largely correlate with the major social and
economic characteristics of households. These results can also be described as free of major

bias components since statistical tests indicate the effect of such issues to be minimal.

Regarding strategic bias, for instance, in spite of a deliberate effort to leave room for

households to behave strategically, the observed WTP results were not significantly influenced



by such a behavior. Similarly, small variations in bid-starting points do not seem to create
significant variations in WTP responses for the proposed service.  Hence, the CV
methodology, if applied with an appropriate research design, can give reliable WTP estimates

in Ethiopia.

Clean water delivered through a reliable and improved piped system, as seen from the results
of the Meki study, is highly valid. Households are willing to pay an average price which is
roughly three times the average current price of an jnsera of water.  Since more than 70
percent of the households depend on secondary water markets which charge consumers
significantly higher prices than is provided by the ofticial public water supplies. the divergence
between average WTP and official price of water can be seen to be much higher. The latter
situation in turn is an encouraging factor for the idea of creating self-financing water supply

schemes in the town.

Consequently, new water supply schemes which provide project-financed private piped-
connection whose monthly consumption bill is charged to individual consumers can expect to
enlist a larger proportion of potential consumers at a tariff rate of 10 cents per insera. Here
again, if otie coimpares the cuticil official price ol 2 cenls per msera charged for the same
amount of water by the towns Water Supply and Sewerage Services office, the gain in revenue
to the new scheme and the implication of the latter towards achieving a self-financing program

can not be underestimated.

Another important finding from the study is that some of the important socioeconomic

characteristics of households as well as attributes of the existing water supply system do
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influence the value that families place on the improved service. Particularly, the role of income
and the time cost of fetching water from an alternative source was found to be very strong.

Hence the researcher believes that new urban water projects would undoubtedly benefit the
targeted populations if indicators on the demand side of the target group are incorporated into
the design stage of similar schemes. These kind of results, together with an appropriately
simulated financial estimates for the proposed project can be used to implement desirable, safe,

reliable and financially sustainable urban water system.

Finally, one may note that the data needed to estimate potential benefits from changes in
environmental quality may be generated in a dependable way by using the contingent valuation
method. As was observed in this particular study, the method of contingent valuation is

capable of yielding reasonable estimates of consumers' valuation.
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8. Appendix 1

Questionnaire on Socioeconomic Background

Interviewer: Date
Interview started Interview ended
Supervisor

We are talking to a selected sample of households in Meki town about water demand and
related issues. Most of the questions have to do with your attitudes and opinions, and
therefore, there are no right or wrong answers. This interview is confidential and hence your

name will never be associated with your answers.

Respondent’s: Code No.
Name
Address: Woreda Kebele House No.

1. Who is the head of the household ? Mr./ Ms.

2. How many people live in this household, including yourself ? people
3. Please tell me the age, sex and education level of each household member, starting with the

eldest member




Sex Education

Relationship No Elementary | Junior | Scenior | College | University
to respondent | M| F | Age | Schooling | School high high

school | school

Others

Respondent

4. What occupation do your household members have ? (Put M for male and F for female for

each member of the household)

(1) agriculture [ ] 2) stock raising [ ] (3) commerce | ]
(4) government employee [ ] (5) others ( ) [ ]

Questionnaire on water use conditions

5. How much water on average do you use daily ? insera (or a 20-liters

capacity container)
6. Are you satisfied with the existing way of getting water ?
(1) Yes (2) No
If“ No” , what is the cause of your dissatisfaction ?
(1) distance  (2) water quality (3) water availability
(4) price (5) other ( )
7. How much, on average, do you pay for water per month ?

Birr cents

8. What sources of water do you use currently ?
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(1) piped water (2) others
If (1) go to “PIPED WATER", question (9)
(2) go to “OTHERS", question (306)

PIPED WATER

9. What kinds of services are you using currently 7
(1) shared yard connection (2) public fountain (3) water vendor
(4) own connection
If (1) go to "YARD CONNECTION", question (10)
(2) go to “PUBLIC FOUNTAIN", question (16)
(3) go to “WATER VENDOR™ | question (29)
(4) ask questions (12) up to (15)

YARD CONNECTION

10. How many households use the yard connection ?

(1) two (2) three (3) four | (4) five(5) six or more
11. How many taps does the yard connection has ?

(1) one (2) two (3) three (4) four or more

12. How much water per day do you use on average ? insera

13. How much, on average, do you pay for water from this source per month ?

Birr cents

14. How do you rate the status of the service from this source ?

(1) Quality:

(1) good (2) average  (3) not good
(2) Quantity:

(1) good (2) average  (3) not good
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15. For what purpose is water from this source used ?
(1) drinking and house keeping (2) washing clothes  (3) livestock
(4) garden tending  (5) home based business

PUBLIC FOUNTAIN

16. How far is the one way distance from the public fountain to your house ?
(1) less than 50m (2) 50m - 99m (3) 100m - 199m
(4) 200m - 399m (5) 400m or more
17. How many times on average do you go to the public fountain per day 4
18. How much time do you spend fetching water at a time 7
hours minutes
19. How many persons from your household go to the public fountain at a time ?
persons
20. Who goes to the public fountains ?
(1) girls (2) boys (3) women  (4) men
21. How many taps does the public fountain have ?
(1) one (2) two (3) three (4) four (5) five (6) six
22. How many taps, on average, function most of the time ?
(1) one (2) two (3) three (4) four (5) five (0) six
23. How much water, on average, do you collect at the public fountain at a time ?

inserc

24. How much do you pay for collection of water at a time ? Birr

tmes

cents

25. When do you prefer the public fountain to be open ?
(1) early morning (2) afternoon (3) evening  (4) all day long

26. What is the present status of the public fountain service ?

B
S
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(1) Quality: (1) good (2) average  (3) not good
(2) Quantity: (1) good (2) average  (3) not good.
(3) Convenience of service hours ? (1) good (2) average (3) not good

27. For what purpose do you use water collected from public fountain ?

(1) drinking and house keeping (2) washing clothes  (3) livestock
(4) garden tending (5) home based business

28. How much on average do you pay for water from this source per month ?

Birr cents

WATER VENDOR

29. Who do you buy the water from ?
(1) house connected people (2) yard connected people
30. How much water do you buy per day ? _ insera (or a 20-liters container)

31. How much do you pay for water ? per 20 liters container

32. When do you buy water ?

(1) dry season (2) rainy season (3) throughout the year
33. Do you get enough water from vendor ? (1) Yes (2) No
34. How much time do you spend fetching water at a time ? minutes
35. How much on average do you pay for water tfrom this source per month ?

Birr cents

OTHERS
36. What other source do you use ?
(1) river (2) spring (3) well (4) pond
37. How far is the one way distance from this source to your house ?
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(1) less than 100m (2) 100m - 199m (3) 200m - 399m (4) 400m or more
38. How many times on average do you go to fetch water from this source per day ?
times

39. How much time do you spend fetching water at a time ?

hours minutes
40. How many persons go to this water source at a time ? person(s)

41. Who goes to the water source ?

(1) girls (2) boys (3) women (4) men
42 How much water do you collect at a time ? insera (or a 20-liters container)
43. Do you fetch enough water ? (1) Yes (2) No
44. Do you pay for water from this source ? (1) Yes (2) No

If “YES”, how much on average do you pay monthly ?

Biur cents

Questionnaire on willingness to pay ( Opening statement - 1)

I am going to ask you few questions about your family’s demand for improved water services.

I would like you to answer these questions at ease. There are no right or wrong answers.

Suppose that you have the option to install a private piped water connection in your yard from
a new water supply system. The new system will have more capacity and reliability than the
existing one, such that, it will enable your family to use as much water as you desire at any

time during the day. Your monthly water bill will largely depend on the amount of water you




use each month. If you use more water, you will be charged higher monthly water bill than if

you consumed lesser amount of water.

Regarding the initial costs, you do not have to pay immediately for making the private

connection. Instead, after the connection is made for you, the initial cost will be distributed

over several years, through charging a higher rate for each insera of water.

The new charging rate for each insera of water will be determined by the water authorities.

The charged is based on connection cost as well as expenditure incurred during the provision

of the improved water supply.

45.

46.

High starting-point bidding same

If the price you are charged for water is 15 cents per insera (or any 20-liters capacity
container), are you willing to install a pipe in your yard, or do you prefer to look for water
in some other place?

(1) YES (I will pay) ¢0 to question (40)

(2) NO (I prefer to look for alternative sources) go to question (47)

(3) NOT SURE (I do not know) go to question (47)

If the price you are charged for water is 25 cents per insera (or any 20-liters capacity
container), are you willing to install a pipe in your yard, or do you prefer to look for water
in some other place ?

(1) YES (I will pay) go to question (48)

(2) NO (I prefer to look for alternative sources) go to question (48)

(3) NOT SURE (I do not know) £o to question (48)



47. 1f the price you are charged for water is 10 cents per insera (or any 20-liters capacity
container), are you willing to install a pipe in your yard, or do you prefer to look for water
in some other place ?

(1) YES (I will pay) 2o to question (48)
(2) NO (I prefer to look for alternative sources) go to question (48)
(3) NOT SURE (I do not know) go to question (48)
48 What is the maximum you could pay for one insera (or any 20-liters volume) of water

delivered to you through a yard connection ? cents per inserda

If respondent gives zero willingness-to-pay response, i.e. “07, ask question (49)

Why do you give zero response ?

Questionnaire on housing characteristics and household assets

50. What is the tenancy condition of the house in which the household lives ?
(1) owned by the household (2) rented from other owners
If “rented”, how much rent do you pay per month ?
(1) 1 -4 Burr (2) 5 -9 Birr (3) 10 - 49 Birr
(4) 100 - 149 Birr (5) 150 or more
51. What is the house made of 7 | Observation |
(1) bricks (2) blockets  (3) mud (4) others
52. How many rooms does the house consist 7 | bbservation }
(1) one (2) two (3) three (4) four (5) five or more

53. Do you use electricity ? { Observation | (1) Yes (2) No
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If “YES”, ask question (A) and (B)
(A) How many households use the electricity connection you presently are
connected to ?
(I)only me  (2) two (3) three (4) four () five or more
(B) How much do you pay for electricity per month ?

Birr cents

If “NO”, ask questions (C) and (D)
(C) What type of lighting do you use ?
(1) kerosene (2) lantern (3) others [ ]

(D) How much do you spend for lighting per month ?

Birr cents
54. Do you own a garden 7 (1) Yes (2) No
If“YES”, how much? square meters
55. Do you have livestock 7 (1) Yes (2) No

I[f“YES”. how much of each ?

(1) cow/ox | ) (2) sheep/goat | H 3. donkey | |
horse/mule | } (5) others [ ]t i
56. Do you have electrical /electronic appliances ? (1) Yes (2) No

If“YES”, which ones ?
(1) radio (2) television (3) refrigerator (4) telephone

(5) electric “metad” (6) others [ ]



57. Given your household size, what do you think is adequate income per month ?

Birr
High income Birr
Low income Birr,
Very low income Birr

58. What is your family’s average monthly income ?
(1) less than 50 Birr [ ] (4) 200 - 299 Birr (7) 600 - 799 Birr
(2) 50 - 99 Birr (5) 300 - 399 Birr  (8) 800 - 999 Birr
(3) 100 - 199 Birr  (6) 400 - 599 Birr  (9) 1000 - 1499 Birr

(10) 1500 Birr or more

Thank you for your time !!
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9, Appendix 2

1. The study area

The town of Meki is located 135 kilometers south of the capital, Addis Ababa, on the main
road to Awassa. The town, according to predictions based on the 1994 population census of
CSA is believed inhabited by about 22,176 people at the time of the survey for this study. The
town's population is mostly engaged in either small home-based commercial activity or small

agriculture (including some form of animal husbandry).

Meki's water supply system is currently served from two production boreholes. The first,
constructed at around 1973, has an estimated capacity of 6.6 liters per second while the
second, constructed in 1987, is capable of producing 1.5 liters per second (MoWR, 1994).
Water produced from these two boreholes is then in each case pumped into adjacent elevated
water tanks, where the latter is used as the final point of release into the towns water
distribution network. Water generated in this way is then accessed for consumption form 500
private connections and 9 public tap facilities. When the survey was underway, 477 of the

private connections and 7 of the public taps were in functioning form.

The town was selected for this particular study mainly as a r.esult of its current status as one of
the targeted sites for the implementation of water supply and sanitation projects in the near
future. Meki town, together with eleven other small and medium sizes town, all located in
Oromiya region, have had a preliminary study conducted on them to upgrade the existing
water supply system by the Ministry of Water Resources (former Ministry of Natural

Resources Development and Environmental Protection) in 1994,



Selection for the proposed upgrading and expansion of the existing system was basically
initiated after proper assessment of water supply situation was conducted for many towns in
Ethiopia. Based on these assessments problem areas were identified and potential project sites
prioritized in order to match the limited public funds available. Hence, the sclection of Meki

town for this study follows the line that the MoWR has taken in prioritizing problem areas.

2. Field Procedure

To prepare the questionnaire for this study, different documents were referred including
several feasibility and preliminary design report documents for small towns water supply and
sanitation study conducted by the Ministry of Water Resources (MoWR). So was the report

of the recent population and housing census by the Central Statistics Authority (CSA).

The latter particularly helped in designing the relevant sample frame for the study. The 1994
census by CSA reports that there were 4537 households at the time. These households were
further classified by the administrative areas (keheles)they live in. Since the town is divided
into three administrative zones, namely Kehele 01, Kebele 02 and Kehele 03, the proportional
distribution of the population among these kebeles was used as a reference in deciding the

percentage of questionnaires that should be administered in each kebele.

After a formal contact was established with the administrative bodies of the study area - both
at the zane and the woreda level - a two day Inng advance visit was conducted in early January
1997. During this time, potential candidates who can serve as inlerviewers and questionnaire
administrators were selected. They are four school teachers and two office workers from the

woreda's educational bureau.
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Next, the interviewers were introduced with the objective of the study and a haif-day long
training given to them. Since five of them are a diploma graduate and one has had an exposure
to a university level education, they showed no problem in understanding the objective of the

study as well as the content and structure of the questionnaire.

Then followed a pilot test session where the enumerators were given randomly chosen house
numbers to which they administered the questionnaire on their own. A detailed discussion was
then conducted on the pilot test results. The researcher and two supervising personnel
discussed every question and answer session that the interviewers conducted for the pilot test.
Minor modifications were made to the questionnaires before the scheduled date for a full scale

operation.

In selecting the sample households, few modifications to a purely random sampling was
needed. First, house in all three kebeles have unusual type of number sequencing. House
numbers of adjacent households are frequently observed having a big gap between them. This
made the searching ol houses for enumerator as weil as supervisors very diflicuit. Secondiy, it
was observed that all three Aeheles have a new housing quarters where almost all houses in this
arca are relatively well constructed.  These houses do not, however, have any kind of

identification number. Since more than 800 of these type of houses are believed to exist,

leaving them out from sample representation was considered inappropriate.

To tackle both problems, two methods were employed in selecting sample households. For
those areas where there are house numbers, enumerators were given several non-overlapping

number ranges (each range covers |0 consecutive numbers). Then they are instructed to
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interview just one household from each range. Since enumerators will be searching any one of
the 10 houses, the task of identifying samples becomes easier while at the same time the

randomness of selection is preserved.

For the newly constructed areas, enumerators were assigned specifically to each locality and
instructed to interview every 10 household. As one might observe, the objective of this
exercise is to draw samples who as much as possible represent every locality of the town.
Since some amenities tend to be concentrated in some areas only, a good geographical
representation of the sample is the only way of getting a representative date. At the same time,
to preserve the cross sectional randomness of the sample, just any one of the household the

interviewer comes first to is include in the sample.
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