





































































































































































































Table 11: Estimates (Coefficients) of Ordered Probit and Tobit Models

Ordered Probit Tobit
Constant -1.351 0.204E.01
(2.123™) (0.013)
Family size (FS) 0.527E-01 0.7546.01
(1.09) (0.685)
Household wealth(WEL) 0.539 1.720
(1.75) (2.540™)
Pollution related diseases(PRD) -0.183 -1.218
(-0.715) (-2.025™)
Interest in environmental problem (IEP) 0.55 0.620
(2.251") (1.069)
Concerne for future generations (CFG)*** 0.782 2.164
(2.148™) (2.848")
Distance from Pollutants source (DIS) -0.724 -0.723
(-3.3919) (-1.334)
Interview day (IND) -0.211 0.565
(-3.008") (-3.784")
Starting bids (STBI) 0.158 0.494
(4.068") 6.554%)
Household head education (HHE) 0.159 0.240
(3.893") (2.438™)
Household income (HHI) 0.312E-03 0.017
(1.022) (1.522)

##* gignificant at 5%, * significant at 1%
N = 300,***variable corrected for heteroscedasticity, Numbers in brackets are t-ratio
Source:- Computed from the survey data
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Results from the models

Household wealth (WEL)

The coefficient of this variable is positive as expected but insignificant in ordered
probit model which means the WTP increases as the household assets increase. This
indicates that households with more assets are willing to pay more to protect their
equipment from damage caused by emissions. This varialbe is significnt in tobit

model.

Interest in Environmental Problem (IEP)

The respondents who considered themselves very interested in environmental
problems have a positive impact on WTP and significant in ordered probit model. We
conclude from the result that if the respondents’ interest towards environmental

problem increase, the households WTP response becomes high.

Family size (FS)
It has a positive impact on willingness to pay for air quality as expected i.e
households with large family more care about their family but insignificant in both

models.

Pollution related diseases (PRD)

What is very unexpected is that the respondents or household members who suffered
from pollution related diseases have a negative and insignificant impact on WTP in
ordered probit model. This is surprising since they were expected to understand the

problem more than the non-victimed. It may be interpreted as:

55



1. They may expect some compensations from the organization rather than to
pay.

ii. Due to free access to a medical service, they may not consider it as a serious
problem.

iil. They may think that the diseases were not caused by the pollution or they
simply say since once we are victimed why we worry about others. The result
is signficnat in tobit model.

Starting bids (STBI)

The result of starting values for the elicitation method is positive and very significant

in both models implying that there is a starting point bias. It seems that high starting

values are likely to bring high mean WTP values, and the reverse can occur for low
starting values. The occurrence of this bias may be related with some facts (see
section 4.3). The same starting point biases were shown by different studies in

Morocco (Behaj, 1998); Chile(Rogat, 1998) and Ethiopia (Genénaw, 1999). Further

clarification about starting bids for respondents and using a number of starting bids

may help to reduce the problem.

Distance from pollutants source (DIS)
The coefficient of the variable is negative and significant in ordered probit model.
This shows that the more households are farther away from pollution source, the

lower WTP since these people are relatively not exposed to air pollution problem.



Interview day (IND)

This variable was used to test information flow among the people which may be a
cause for respondents’ WTP responses to be high or low. In this study, the result is
negative and highly significant in both models which shows that the respondents who
were asked on the latter interview day had low WTP responses.One reason for this
problem may be the respondents who were asked on the latter interview day also
displayed a high probability of being at the same time in the farther away dwellers

category compared to those who dwell nearer to the polluter factory (sign. =

0.0000).

Household head education (HHE)

The level of household head education has a positive and significant effect on WTP
in both models i.e the higher education level, the higher WTP responses, which
seems reasonable since a higher level of education could be related to a better

understanding of the problem.

Concern for future generations (CFG)

There is a positive relationship between the respondents who are very concerned for
future generations and the households willingness to pay for improved air quality.
Since these people have interest to deliver better environment for future generations,

the result is as expected and statistically significant in both models.
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Household income (HHI)
Household income has a positive relation with WTP responses. This implies that the

higher the income of households, the higher WTP but not significant in both models.

Comparing the results of the Tobit to those of the Ordered probit reported in the table
the coefficient of all variables have the same corresponding sign in both models. On
the other hand, interest in environmental problem (IEP) and distance from polluter

(DIS) are significant in Ordered probit but not in Tobit.

To see interviewer bias, interviewers were included as explanatory variable, however,
no interviewer bias was observed. Interviewers had an exposure to higher education
and many years experience as interviewer can be the possible reasons for insignificant

impact on WTP responses.

4.4.3 Estimating Aggregate Willingness to Pay for Air Quality

From the survey we can estimate the aggregate willingness to pay for air quality. The
total WTP of the town for better air quality can be calculated by multiplying the
percentage distribution of the sample (table 12 column 2) by the total households
(3918), to get the estimated households in each WTP interval (column 3). Then, by
assuming that the mid point of each interval is the mean WTP (column 4), the
households can be multiplied by this mean to estimate total willingness to pay

(column 5). Total WTP for improved air quality is birr 28,915 per month.
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Table 12 Total WTP for improved air quality

Intervals for Percentage Total households WTP mid points Total willingness
WTP bids (Birr in the town to pay (Birr per
Per month) month)

0 15.3 600 0 0

0.01 - 5.00 23.7 928 2.5 2320

5.01 - 10.00 32.4 1269 7.5 9517.50

10.01 - 15.00 19.4 760 12.5 9500.00

15.01 - 20.00 6 235 17.5 4112.50

20.01 - 25.00 0.4 16 22.5 360.00

25.01 - 30.00 2.4 94 27.5 2585.00

30.01 - 35.00 0.4 16 32.5 520.00

Total 100% 3918 28,915.00

Source:Computed from the survey data.

If we assume a uniform payment in each month, the estimated aggregate WTP
(benefit) for the proposed service is found to be Birr 346,980 per year. On the other
hand, the estimated mean value of WTP for the representative households (MWTP)"

can be used to calculate the aggregate WTP or benefit for improved air quality:

Total estimated benefit = MWTP multiplied by total households in the to ©
= 7.9 birr X 3918 ﬂé@?
= 30,952.20 birr per month

or

= 371,426.40 birr per year
The value of the aggregate benefit using mean WTP is higher. This result may be

used as benefit for cost recovery of 50% improved air quality since CVM is a tool

19 : . g ; . : ; .
This can be obtained by calculating the weighted mean of WTP mid points (column 4 in table 12)
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of cost-benefit analysis. At last,this study could not relate these benefits (CV results)
with the corresponding costs inorder to see if the measure or policy is worth

implementing since there is no available data costs for reducing emissions.
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CHAPTER V
CONCLUSION AND POLICY RECOMMENDATIONS
5:1 Conclusion
In developing countries, especially in Ethiopia, environmental problems in general
and air pollution in particular have not been given attention by the governments.
However, the study conducted in Wonji town reveals that most people are aware of

pollution problem and willing to pay to reduce it.

A contingent valuation approach was used to investigate whether households in Wonji
town are aware of air pollution caused by the sugar factory, and whether they are
willing to pay for the proposed service. We selected 332 households, using simple
random sampling technique, to elicit the willingness to pay for a 50% reduction in
the emissions. The concept of "half" is simple to understand compared to other
percentages that is why the study used 50%. Seventy percent of the respondents had
environmental awareness and found it to be critical or serious problem and 63% of
the interviewed people or member of households suffered from air pollution related
disease. Besides, the hospital data reveals that 77% of total people suffered in
1998/99 with these diseases. A bidding game approach was used in the valuation
questions inorder to ask their willingness to pay since it was similar to the bargaining
that goes in local markets and the censored data used in both Tobit and Ordered
probit models to analyse the determinants of WTP. There are ten explanatory
variables included in the final regression models based on the degree of theoretical

importance, and their significant impact on WTP.
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In general, except for pollution related diseases, the sign of the coefficients of the
explanatory variables are in the expected direction. Concerned for future generations,
pollution related diseases, household head education and household wealth have a
significant impact on WTP. Family size, distance from pollutants source, household
income, and interest in environmental problem are insignificant or seem to have less
influence on WTP in Tobit model. Interest in environmental problem and distance

from pollutants source are significant in the ordered probit model.

Starting bid is positive and significant in both models implying the presence of a
starting point bias. This indicates that high starting values are likely to bring high
mean WTP values. Interview day has a negative and significant impact on WTP in
both models which shows that the respondents who were asked on the latter interview
day had a lower WTP. A reason for this problem may be that the respondents who
were asked on the latter interview day also displayed a high probability of being at
the same time in the farther away dwellers category. Besides, no interview bias was

observed.

The frequency distribution of the survey data on WTP bids, using estimates of table
12, is important to calculate the aggregate benefits (WTP) of a 50% reduction in air
pollution (particulate matters). The estimated benefit is nearly 29,000 birr per month.
On the other hand, the aggregate benefit, using the mean WTP, is nearly 31,000 in

the monthly payment.

62



The overall survey results suggest to us about the accuracy and reliability of the data
collected through a CV survey since it is consistent with economic theory and
common sense hypothesis. Therefore, these estimations may be considered to provide
a useful estimate of the order of magnitude of the benefits resulting from an air

quality improvement programme.

5.2 Policy Recommendations
Based on the CV findings and supplemented secondary sources, the study addressed
few points which may be important in guiding policy to reduce the existing air

pollution problem in the town:

o Evidences from the study display that there is no responsible body for air
pollution problem in the town. One possible reason for this problem there is
no registered law related to air pollution policy in the country. This may have
its own impact in aggravating the problems which urgently need written law
in air pollution aspects in the country to control the problem.

o Eventhough there may not be an official policy to control the air pollution
problem, the Environmental Protection Agency together with the Sugar

Factory are expected to do their best to protect the environmental damage.
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Establishing environmental organization at town level: such organization may
contribute for improved air quality through encouraging cost sharing and
management.

The aggregate WTP (CV results) may be used as benefit for air quality
improvement programme in the town since CVM is a tool for cost-benefit
analysis. This benefit may help to finance measures which could reduce the
pollution level such as improved quality fuels, operational and maintenance

improvement, and pollution contor] equipment improvement/ installation.

64



BIBLIOGRAPHY

Alemu Mekonen (1997), "Valuation of Community Forest in Ethiopia: A Contingent
Valuation Study of Rural Households", Studies in Environmental Economics
and Development, Environmental Economics Unit, Department of Economics,
Gothenburg University Working Paper.

Bateman, I.J. and R.Kerry Turner (1993), "Valuation of Environment, Methods and
Techniques: The Contingent Valuation Method", in R.Kerry Turner (eds),
Sustainable Environmental Economics and Management: Belhaven Press,
Londn.

Belhaj, M. (1998), "Energy, Transportation and Urban Environment in Africa: The
Case of Rabat-Sale, Morocco", Ph.D Thesis, Department of Economics,
Gothenburg University.

Boadu, F.O. (1992), "Contingent Valuation for Household Water in Rural Ghana",
Journal of Agricultural Economics, Vol. 43(3), PP. 458-65.

Brockshire, D.S and M.A Thayer (1982), "Valuing Public Goods: A Comparison of
Survey and Hedonic Approaches", American Economic Review, Vol 1.72(1),
PP. 165-171.

Cameron, T.A. and D.D.Huppert (1988), "Referendum Contingent Valuation
Estimates: Sensitivity to the Assignment of Offered Values”, Journal of the
American Statistical Association, Dec. 1991, Vol. 86, No 416, Application
and Case Studies.

Carlson, R.T., J.Wright, N. Carson, A.Alberin and W.Flores (1995), "A
Bibliography of Contingent Valuation Studies and Papers", Natural Resource

Damage Assessment, San Diego.

65



Central Statistics Authority (1996), "The 1994 Population and Housing Census of
Ethiopia", Results for Oromiya Region, vol. I-IV, Addis Ababa.

Davis, R.K. (1963), "The Value of Outdoor Recreation: An Economic Study of the
Main Woods", Ph.D Dissertation, Harvard University.

Desvouges, W.H., V K.Smith and M.PMC Givney (1983), "A Compariosn of
Alternafipzoaches for Estimation of Recration and Related Benefits of water
Quality Improvements", USEPA Report no EPA-230-05-83-001, Washington,
DC: Environmnernal Protection Agncy.

Dunffa Lemessa (1998), "Estimating Willingness to Pay for Rural Water Supply: The
case of Ada’a-Liben District (Ethiopia)",M.Sc Thesis, Dep. of Economics,
Addis Ababa University.

Eskleand, G.and E.Jimmenez (1991), "Crubing Pollution in Developing Countries”,
Finance and Development: A Quarterly Publication of International Monetary
Fund and the World Bank, March 1991.

Fisseha Abera (1997), "Estimating Willingness to Pay for Water: A Contingent
Valuation Study on Meki Town (Ethiopia)", M.Sc Thesis, Dept. of
Economics, Addis Ababa University.

Freeman, A.M. (1992), "Air and Water Pollution Control. A Benefit-Cost
Assessment”, Wiley, New York.

Genanaw Bekele (1999), "Analysis of the Determinants of Households’ Willingness
to Pay and Demand for Improved Water Services: A Contingent Valuation
Study in Harrar Town (Ethiopia)", Msc Thesis, Dep.of Economics, Addis

Ababa University.

66



Girmma Defar (1998), "Economic Valuation of Environmental Goods in Ethiopia: A
Contingent Valuation Study of the Abiyata-Shalla Lakes National Parks " EEU
Working Papers, 1998:6.

Green, W.H (1993), "Econometric Analysis", Macmillan Publishing Company, New
York.

Hanemann, W.M (1994), "Valuing the Environment through the Contingent
Valuation", Journal of Economic Perspectives, Vol. 8, No 4.

Hanley, N., F.J.Shgren and B.White (1997), "Environmental Economics in Theory
and Practice", Macmillan Press Lt.d, U.K.

Hovenenagel, R. (1994), "The Contingent Valuation Method: Scope and Validity",
Institute of Environmental Studies, Vrije University, Amsterdam.

Johnston, J. (1984), "Econometric Methods", Mc.Graw Hill Book Co.Singapor.

Kmenta, J. (1986), "Elements of Econometrics", Macmillan Publishing Company,
New York.

Knetsch,J. (1993), "The Refernce Point and Measures of Welfare Change", Paper to
Canadia Confernce on Enviromental and Resource Economics, Ottwa.
Lancaster, K. (1966), "A New Approach to Consumer Theory", Journal of Political

Economy, 74, 132-57.

Madala, G.S (1983), "Limited Dependent and Qualitative Variables in
Econometrics", Econometric Society Mongraphs No. 3, Cambridge University
Press.

Mink, S. (1993), "Poverty and Environment", Finance and Development: A
Quarterly Publication of Monetary Fund and the World Bank, December

1993.

67



Mithell, R.C and R.T. Carson (1989), "Using Surveys to Value Public Goods: The
Contingent Valuation Method", Washington D.C Resources for the Future.

Moges Shiferaw (1999), "Economic Valuation of Environmental Goods as Outdoor
Recreation. A Contingent Valuation Approach: A Case Study of Lake Tana",
M.Sc Thesis, Dep. of Economics, Addis Ababa University.

OECD (1986), "Environmental Effects of Automotive Transport: The OECD
Compass Projects”, Paris.

Randall,A.,B.Ives and C.Eastman(1974),"Bidding Games for Valuation of Aesthetic
Environmental Improvements",Journal of Environmental Economics and
Management 1, 132-149.

Ridker, R.G. and J.Henning (1967), "The Determinants of Residential Property
Values With Special Reference to Air Pollution”, Review of Economics and

Statistics, 4: 246-257.

Rogat, J. (1998), "The Value of Improved Air Quality in Sntiago de Chile", Studies
in Environmental Economics, Economics Department, Gothnburg University.

Russell, R. (1992), "Valuing of Fishing Day: An Application of a Systematic Varying
Parameter Model", Land Economics 58, No.4:450-63

Schechter, M. and M.Kim (1991), "Valuation of Pollution Abatement Benefits:
Direct and Indirect Measurement," Journal of Urban Economics, No. 30.

Schechter, M, M.Kim and L.Golan (1986), " Valuing a Public Good: Direct and
Indirect Valuation Approaches to the Measurement of the Benefits form
Pollution Abtaement", Valuation Methods and Policy Making in

Environmental Economics, Elsevier Science Publishers B.V., New York.

68



Seip, K. and J.Strand (1992), "Willingness to Pay for Environmental Goods in
Norway: A Contingent Valuation Study with Real Payment", Environment and
Resource Economic Journal, Vol. 2(1).

Sellar, C., J.Stoll and J.P Chevas (1985), "Validation of Empirical Measures of

Welfare Change", Land Economics, 61(2), 156-75.

Serageldin, I (1993), "Making Development Sustainable", Finance and Development:
A Quarterly Publication of International Monetary Fund and the World Bank,
December 1993.

Varian, H.R (1992), "Microeconomic Analysis”, Norton International Student
Edition.

Whittington, D., J.Briscoe, X.Muand W.Baram (1990), "Estimating the Willingnes
to Pay for Water Services in Developing Countres: A Case Study of the Use
of Contingent Valuation Surverys in South Haiti", Economic Development and
Cultral Change, Vol. 38, pp. 293-311.

Whittington,D.,T.Lauria and X.Mu(1991), "A Study of Water Vending and
Willingness to Pay for Water in Onitsha, Nigeria", World Development,

vol.19,pp. 179-98.

69



Appendix 1: Questionnaire for the Study on Improved Air Quality Service

code House N°
Interviewer: Kebele/Camp
Date: Time: to_
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[, Essey Takele, am currently studying in Addis Ababa University. This
research is partial fulfilment for the award of MSC in Economics and focuses

on environmental problems.
You have been chosen, through random sampling, as one of the persons (o
participate in a survey regarding the environmental contamination in Wonji.

Your answers are voluntary and will be completely confidential.

Before beginning the questionnaire we will give you a brief introduction about

the health-contamination relation, and about the purpose of this study.

Thank you for your cooperation
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Introduction

Wonji is one of the industrial towns in Ethiopia. There are several problems
exist in the town such as poverty, drug and alcoholism, unemployment,
environmental pollution, etc. The town is highly affected by the concentration
of particulate matter. These particulate make a significant contribution to poor
local air quality and most importantly, damage human health, causing effects

such as asthma, bronchitis, pollen allergy, eye irritation, etc.

Purpose of the Survey

The demand for consumer goods is generally regulated through the price of
the good. Public goods such as recreational parks and the air we breath, are
however, goods whose benefits can not exclude any one. For this reason
setting a price on these goods is more complex.

The deterioration of environmental good (air we breath) demands the
application of measures to repair this deterioration. The application of these
measures, inevitably, gives rise to a cost, which directly or indirectly has to
be paid by all of us because no effort has been observed to reduce or alleviate
the emissions by any institute till now. The atmospheric contamination existing
today in the town which indirectly excludes many persons from the essential
right to breath clean air. In order to compare the social costs of air
contamination plus the required costs to improve air quality with the benefits
that clean air gives us, it is necessary to know the willingness to pay for this
good. This survey intends to evaluate the willingness to pay. You, by

answering this questionnaire can make it possible.
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Questionnaire

The questionnaire is divided into two sections, A and B. Questions belonging
to section A are directly related to the problem of atmospheric contamination.
Section B contains questions related to personal data and others such as

income, age, household assets, pollution related diseases, etc.

Section A
1. In the town we are dealing with different types of problems that need a
rapid solution. Rank each one in order of priority

1 2 3 4 ]

1. Poverty
2. Absence of School
3. Environmental Pollution
4. Unemployment
5. Drug and Alcoholism
2. What degree of importance do you place on the problem of air pollution?
1. Critical
2. Serious
3. Less serious
4. Not important
3. Rank each environmental problem in order of priority

1. Water Contamination
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2. Air Pollution
3. Sound Pollution (Factory’s sound )

4. Households wastes

4. Do you consider your self as a person
1. Very concerned about environment?
2. Some what interested in the environment?
3. Less interested in the environment?
4. Indifferent?
5. Do you think that leaving a better environment to future generation is some
thing:
1. Very important?
2. Important?
3. Rather important?
4. Not important at all?
6. Do you, or any other members of your family work actively in any
environmental organization?
1. Yes .... which?
2. No
7. Do you think that atmospheric contamination is an issue that concerns:
1. The authorities?

2. The decontamination commission?
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3. Every citizen?
8. Concerning the atmospheric pollution in the town, do you find that the
authorities have given.

1. Much attention?

2. Some attention?

3. Not attention at all?
9. In other countries around the world with similarly atmospheric
contamination problems, several measure have been applied to solve the
problem. Which of the following measures do you think should be applied in
Wonji.

1. Raw materials and/or fuel quality improvement?

2. Process control and/or modification?

3. Operational and maintenance improvements?

4. Pollution control equipment improvement and/or installation?

5. Other, which ?
10. As mentioned before (in que. No 9) the application of these measures
cause a cost which direct or indirectly will be paid by all of us. Suppose the
authorities presented a program which will decrease the level of pollution by
50%. Would you be willing to contribute x birr per month inorder to cover
in part the cost of the program?

1. Yes ========> goto lla

2. No==========> gotollb
11. Would you be willing to contribute

a. 12 X
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1. Yes ===> goto 12a

2. No =====> goto 13 o
b. 3/4 X
I. Yes =====> goto 13
2.No======> goto 12b

12. Would you be willing to contribute

a. 2X
1. Yes =====> go to 13 continue until the respondent says I can’t
pay more. o
2.No======> goto 13
b. X/2
1. Yes ===2> goto 13
2. No =====2> to 13 continue until the respondent says

I am willing to pay. o
13. If zero bid is given to the WTP question ask: Are you totally not willing
to pay because you believe that:

a) No air pollution problem in my area

b) The government or factory should cover the whole cost.

c¢) Income constraint

D) others
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14. Section B
Ne Name Family Sex Age Main occupation Average monthly Education House type House hold Expenditure Remark
relationship income (in birr) Assets Monthly (in birr)
1 Respondent F
2 Gov. Car School
3 Private Television Electricity
4 Rented from Radio food
5 i) Private Refrigerator Medical
6 ii Kebele Video Water
7 Stove House rent
8 Telephone Transport
9 Telephone
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15. Do you or your family members suffer from any of the following
diseases.
NO

1. Asthma

2. Pollen allergey

3. Bronchitis

4. Eye irritation

5. Some other diseases related to atmospheric pollution?

16. Distance from polluter factory K.M

17. Do you have any additional comments or suggestions about the problems?

78



Appendix 2: Correlation matrix for explanatory variables

Xl XZ X] X4 XS X6 X'J XS X9 Xiﬂ XII
X, 1.00 -.13 0.40 0.07 0.05 -0.02 .38 -.55 0.02 -0.02 0.2
(0.018) (0.000) (.195) (.375) (0.778) (0.000) (0.00) (.720) (.688) (0.000)
X, 1.00 -0.02 .08 0.08 0.10 -0.12 0.13 0.03 0.01 -0.09
(.785) (0.142) (0.151) (0.068) (0.028) (0.017) (0.614) (0.968) (0.67)
X, 1.00 0.21 -0.21 -0.10 0.01 -0.492 -0.35 0.03 -0.1618
(0.000) (0.000) (0.065) (0.960) (0.000) (0.000) (0.593) (0.003)
X, 1.00 0.37 -0.09 0.04 0.23 0.43 0.03 -0.16
(0.000) (0.093) (0.500) (0.000) (0.000) (0.593) (0.008)
X 1.00 0.02 0.05 0.43 .56 -0.04 -0.01
(0.724) 0.379) (0.000) (0.000) (.508) (0.963)
Xs 1.00 0.05 0.01 0.04 -0.06 0.07
(0.353) (0.804) (0.442) (0.268) (0.185)
X, 1.00 -0.31 0.17 -0.06 0.24
(0.000) (0.003) (0.244) (0.000)
Xy 1.00 0.49 -0.01 -0.10
(0.000) (0.978) (0.065)
X 1.00 -0.05 0.02
(0.378) (0.759)
X 1.00 -0.03
(0.653)
Xii 1.00
X, - AGHH XJIND X, FS X0 STBI
X, - CFG X;WEL Xy, HHE X, PRD
X; - DIS X,IEP Xy HHI

Note: two-tail significance level in parentheses
The description of the explanatory variables is given in section 3.5.2

Note: Multicollinearity problems had been expected among HHI, HHE, WEL, IEP and CFG however the results did not Show.
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