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Abstract 

The issue of 'solid waste ' which refers to all material thrown out after consumption or prod uction 

nowaday becomes a great concern of all nations. In developing countries like Ethiopia problem 

of so lid waste is considered to be among the most serious environmental problem. Majority of 

sol id wastes in these countries dumped in open air with out proper management of the wastes. In 

Addis, solid waste problem has received many attentions by government and non government 

organization. Hence, many organizations par1icipate in solid waste management particularly in 

clean and green Addis Ababa program. Even if many parties participate to clean the city and 

protect the envirorunent, still solid waste is a crucial problem in Addis. Many organizations and 

majority of households have not had a proper understandi ng about the impacts of solid wastes on 

the environment, economy and community health. In the city and in the case study area, the 

problem of so lid wastes emanates from the difficulty to fi nd appropriate places for disposal and 

majority of households do not know the negati ve outcomes of so lid wastes . 

This study propose improved so lid waste management program to alleviate the problem of so lid 

waste in case study area (YEKA). In this program sampled households asked to state their 

willingness for the proposed program. In study contingent valuation method (CVM) is used to 

elici t household willingness to pay which the method has chosen by environmental economists to 

value environmental goods. CVM is the most applied va luation method in recent years, and it has 

been developed mainly in the context of envi ronmental va luation over the last 30 years. It is 

therefore of great interest to study it more carefully . With CVM selected households we re 

asked to accept for a propose change in so lid waste management program. 
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Probit and Tobit models are used to esti mate household willingness to pay and to predict the 

coefficients of explanatory variables. Based on the study finding the mean house hold wi ll ingness 

to pay is birr 9.49 (conditional mean) per month birr 113.88 per year. Household wi ll ingness to 

pay for the provision of improved sol id waste management influenced by basic socio economic 

variables particularly family size, household income, and quantity of solid waste, number of 

children, experience, and knowledge of household on solid waste management .Management of 

city administration should identify these soc io economic variables to minimize the problems. 

These variables highly important for policy and instrument to control this wide spread problem of 

solid waste. 

IX 



CHAPTER ONE: GENERAL INTRODUCTION 

1.1. INTRODUCTION 

Solid waste problem is considered to be among the most serious environmental problems of 

Addis Ababa. Majority of so lid wastes in the region have dumped in open air with out proper 

management of the waste . These wastes became the causes for many di seases. In Yeka sub city 

and in the capital as a whole, solid waste collection and disposal services are limited and 

unsatisfactory and the management in the region is incapable to manage all co llection and 

disposal service. 

To alleviate so lid waste problem efficient and improved solid waste management system is 

required. Efficient solid waste management can protect the environment, promote the quality of 

life and support the effi ciency of economic products. Along effi cient methods of so lid waste 

management sound policy measures and instruments fo r action should be taken at regional and 

local level for waste reduction. Here, participation of publi c also vitall y important particularl y for 

improved so lid waste management system. 

Public or households may participate in improved solid waste management system by paying a 

share of in vestment cost fo r the program. Thi s study employs contingent va luation method 

(CVM) to elicit households' wi ll ingness to pay fo r proposed solid waste management program. 

CVM is part icularly important in a situation where there is no market information. 



In the study 23 0 households are interviewed to assess their willingness to pay behaviors. Majority 

of these households accept proposed improved solid waste management program. Using Tobit 

and Probit models the study estimate households' willingness to pay for proposed program. 

Basics coefficients of explanatory variables which determine household willingness to pay are 

estimated. Finally study sight basic significant variables which influence households' willingness 

to pay a lot. The study al so provides important recommendations and poli cy implications in final 

chapter. 

1.2 STATEMENT OF THE PROBLEM 

The problem of waste is an issue all over the world. All countri es are bound by the problem of 

waste. In least developed countries like, Ethiopia, the problem of solid waste has become a 

crucial prob lem particularl y in urban areas. It has negati ve impact on economic development, 

health and nutrition. 

In urban areas large quantiti es of solid wastes are dumped hazard. That is why so lid waste is a 

concern for many. Snigtha Chakrabarti (2003) emphasizes the poi nt by say ing the fol lowing "The 

increasing level of so lid waste is nowadays a serious problem in the urban areas . A high rate of 

growth of population and increasing per capita income has resulted in the generation of enormous 

so lid waste posting a serious threat to environmental quality and human health." Solid waste can 

be a cause for many wate r d iseases such as cholera and dysentery . Many studies reflect thi s 

dynamic problem (Thomas C. Kinnaman and D. Fu llerton 1999. Sni gdhs 2003 , Peter Schube ler 

1996). Large numbers of death reported in different countries of Africa due to the cause o f solid 

waste problem . 
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Solid waste refers to all material thrown out aft er consumption or production. We can observe in 

short distance different kinds of solid waste materi al in the city of Addis Ababa. In the city. now 

a day different interested group part icipate to reduce and to alleviate the problem. Still the solid 

waste is a crucial problem in the capital. Different government and non government 

organizations, individuals have involved in solid waste management program aiming at cleaning 

the city. There are few researches done on so lid waste management of the capital. This stud y 

believes the researches gone on this issue are not enough relative to the degree of the problem. 

At zonal or sub city center on the other hand, no study has been made on so lid waste 

management, or these kind of studies might be out of thi s study sight. In nut shell , sol id waste is 

sti ll a crucial problem at regional or zonal leve l. 

In Yeka and in the capital as a whole, the problem of solid waste emanates from the difficulty to 

find appropriate places for disposa l of so lid waste and majority of households do not k.now 

specifically the negative outcomes over the environment. In Yeka sub city center, many solid 

wastes and materials such as plastic bags , bottles, papers, containers, food scraps such as: 

Vegetable and fruit discards, egg shell s, spoil ed food, meat and fi sh bones, etc; yard such as: 

grass clippings, flowers , plants, leaves, etc; different kinds of house hold hazardous wastes and 

all other wastes have tIu·own out side house hold hose carelessly. Of course some of so lid wastes 

have lifted to municipal so lid waste containers. But majority of so lid waste containers do not 

collect efficiently. This reflects management of the region unable to manage all so lid wastes. 

In genera l, solid waste is the problem fo r the environment. househo ld , business sectors. and 

government and non government organi zation. So. we need a mechanism to alleviate and reduce 

the problem through efficient parti cipation of the communities . Above all. this paper basically 
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target, households to minimize such dynamic problem of so lid wastes. The mechanisms for solid 

waste reduction could be the following: efficient so lid waste disposal, incineration, recycl ing, the 

choice of regulatory measures to secure waste reduction. To alleviate thi s basic solid waste 

problem this study stick on improved sol id waste management system and household willingness 

to pay for this improved management. Moreover, this study aims to contribute to a better 

understanding of household solid waste management behavior by analyzing household waste 

management practice and attitudes. 

1.3. SIGNIFICANCE OF STUDY 

As stated in previous section, solid waste is a concern for the environment; household, city 

government and a concern for a ll communities live in the city of Addis Ababa. The proposal 

recommendation which the study paper reflect may have vital role to alleviate or to reduce thi s 

crucial problems of the region. From improved so lid waste management program, type of solid 

waste recycling which will indicate in the study may bring ample benefit for the environment in 

general households in particular. 

In the capital city, the population has doubled in 20 years. The numbers of population esti mated 

around 3 millions and the vo lume of solid waste has increased with the increment of pop ul ati on. 

However, there is no proper and efficiem method of co ll ection of so lid wastes and solid waste 

management. It is estimated that "3 millions people will generate 0.252 kg / per capital day and 

the current dail y waste product ion of the city is 2,297 mJ
" clean and sect oral de\'c lopment 

program of Add is Ababa in the year 200.J-Gc . 
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From existing study papers, we observe 65 % so lid waste is co llected, 5% recycled and 5% 

composed around 25-3 0 % of solid waste is simply dumped in to open sites . From these fi gures, 

we observe that the society and city government of Addis Ababa have not yet practiced solid 

waste management effectively. From solid waste management systems, so lid waste recycling 

program may maximize the interest and benefit of house holds in particu lar, the environment in 

general. 

This study, on the other hand, will give good oPPQrtunity basicall y for the city government, for 

the households, for po licy maker to alleviate and reduce solid waste problems and showing a way 

or directi on fo r better environmental protection. 

1.4. RESEARCH QUESTION 

The study will provide recom mendation and so lution option for solid waste prob lem for the case 

study area. Through the process of research the paper wil l attempt to answer the fo llowing 

research questions. 

"How households react for new improved solid waste management program? 

" Are households are will ing to pay for this improved solid waste management program? ' 

"How will households pay for the service obtained from new program? , 

"What are the factors that innuence household willing to pay? 

" What wi ll be the practical recom mendation and fi ndi ng fo r exi sting solid waste problem in the 

region? 

1.5. OBJECTIVES OF THE STU DY 
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The general objective of the study is to analyze the determinants of household willingness for 

changes in solid waste management progran1 and give additional information fo r policy maker, 

researcher, and every reader about solid waste management and problems and solution option in 

the case stud y area. The study also has the following specific objectives. 

1. To estimate and analyze household willingness to pay for reli able improved solid waste 

management program. 

2 . To identify the determinants and measure the level of willingness to pay by household for 

improved so lid waste management program. 

3. To determine factors that limit household for efficient and proper solid waste disposal 

actions. 

1.6. Methodology and Data Source 

Solid waste problem cons ider as an environmental problem. Improved so lid waste management 

program which is the program propose in thi s study, is one way to control and reduce the 

problem of so lid waste. In the study contingent valuation method (CVM) is used to value 

household willingness to pay for the provision of improved sol id waste management program. 

CVM involves obtaining direct information from households (ind ividuals) about their wi llingness 

to pay (WTP) or willingness to accept (WTA) money leI' the changes in environmental quality 

(Kahn 1998. Freeman III 1993). 
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To obtain, WTP information from household's single bounded open end dichotomous question 

will design. The questionnaires which will be des igned comprise of question related to 

willingness to pay for improved so lid waste management program, personal data description, a 

series of question about the relevant socio economic and demographic characteristics of the 

households, the characteristics of ex isting so lid waste in the study area, household attitudes 

toward solid waste management will organized and administered. The data which the stud y uses 

is primary data collected from randoml y selected individual households in the year 2006. Other 

information on solid waste management practices are obtained by interviewing of concerned cit)' 

administration officials and the private firms currently engaged in solid waste activities. 

A sample size of this study is 23 0 households which wi ll be select by random sampling technique 

from Yeka sub city center of Addis Ababa. The sample of households will be interviewed face to 

face observation method. Before the main survey, a pilot survey will be undertake from randomlv 

selected 20-30 household to obtain starting information and to minimize or avoid the problems 

and obstacles which may happen in the main survey. The survey will undertake with the help of 

four interviewers. 

For analyzing basic study variables, estimating WTP and basic determinants of WTP the stud y 

will use Probit and Tobit models. Econometri cs packages called LIMDEP and STAT A will be 

used for ana lyzing basic models and study lariables. 
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1.7. ORGANIZTION OF THE STUDY 

The study organizes as fo llows. Chapter one introduction which deals about statement or the 

problem, significance of the study research question, objectives of the study, brief picture of 

methodology and data source finally organization of the study. Chapter two discusses relevant 

literature and empirical studies. Thi s chapter deals about relevant methods for valuing 

environmental goods and empirical studies. Chapter three deals about conceptual frame work 

for municipal solid waste management. Chapter four focus on the methodology employed in the 

study. The chapter deals about scope and limitation, hypothesis to be tested, description and 

specification, description of the stud y area and so lid waste management in case stud y area. 

Chapter five deals about empirica l result and discussion from information obtained fro m the 

survey. Finally chapter six deal s with conclusion recommendation and policy implication. 
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CHAPTER TWO: LITRATURE REVIEW AND EMPERICAL 

STUDIES 

2.1. Methods for valuing Environmental goods 

Environmental va luation teclmiques are extensive and broad. These techniq ues help to estimate 

values of environmental goods. According to Freeman (Freeman III 1993) measurement of 

values can be placed into fo ur categories, i.e. direct observed, indirect observed, indirect 

hypothetica l and di rect hypothetical. From these categories, this paper wi ll explain only the most 

widely seen techn iques which particularl y linked with measuring none market environmental 

good (Perman 2003, Freeman III 1993, James r kahn 1998). The techniques which will be 

discussed in thi s part are travel cost and Hedonic price from indirec t observed behaviors, 

Contingent valuation method fro m di rect hypothetical methods. These methods deal about 

qualitative changes on non market environmental goods. In the discussion, this paper will give 

some emphas is on contingent valuation method, because the study basicall y depends upon this 

method. 

2.1.1. Hedonic pricing techniques 

Hedonic pricing is an indirect method firs t developed by Grili chcs in year 197 1 G.c. This 

technique fol lows revea led preference approaches. Revea led prefe rence approaches concern 

abo ut dec ision of peopl e regardi ng changes in characte ristic of environmental goods. 

9 
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The method estimates the implicit prices of the characteri sti cs that differentiate to related goods 

(Per-olov Johnson 1987). Major literatures consider housing price related to hedonic pricing 

techniques . I-lousing prices related to a variety of characteristi cs such as the house (its number 

and size of rooms, number of bath rooms quality of construction etc) and attributes of its 

surrounding such as distance to quality of schools, air quality etc (James r kahn, 1998, Per-olov 

Johnson 1987). Per -olov 1987 presented the following hous ing or hedonic price function in his 

book. 

1'1, = Fh ( Shl, ... , Shj , Nlli , ... , Nhk, Zhl, .. . , Zhm) ..... .. .... . . . . . . .. . .. . .. . . . ....... . .. .. . ... . . .. . . . .... .. 2.1 

Where-

Ph = Price of hOll sing 

h = housing 

S = locati on 

N = neighborhood 

Z = environmental characteristics 

The parti al derivatives of the hedonic price function with respect to any characteri stic gives its 

marginal implicit price (Freeman 1Il, 1993). If we take air as one envi ronmental characteri stic, 

we can esti mate price of housing based on thi s functi on. According to Perman 2003, othe r thing 

being remain constant .there is a positive relat ionshi p ex ists between the price that people are 

willing to pay for housing and the quali ty of ambient air standards(Perman , 2003) . 
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2.1.2. Travel cost Method 

The travel cost is the method first proposed by Hotelling in 1947. The method use revealed 

preference 'approaches like hedonic price, for valuing environmental resources particul arly 

recreational service (Kahn, 1998 ; Freeman Ill, 1993 Perman, 2003; Per-olov Johnson 1987). 

According to this method the travel costs to a site can be considered as the price of access to the 

site. The method value the site by computing the consumer surplus for each individual in the 

survey, averaging the consumer' s surp lus and ' multiplying by the estimated number of 

recreationists (Kahn 1998). Like other demand curve analysis, consumers' surplus is the area 

under the demand curve above the price which is the individual actually incurred. The travel cost 

demand curve may be estimated by quality of environmental variables . In travel cost method 

analysis environmental quality affects the va lue of recreational activities. 

According to Perman 2003 the first basic assumption for this method is that visits to the park are 

determined by the following tri p- or visit generating function . 

Where: -

Vi = is visit from the it" ori gin 

C i = is the costs of a v isit from ori gin i 

X, = are other relevant variables 

.. .. . ... .. ........ ... . .. ...... ..... . ...... .. ... . .. ... .............. 2.2 
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Another basic assumption for using travel cost method is that the cost of a visit comprises travel 

cost and admission price. If we think that trip generating function is linear in costs, and suppress 

the role of other variables, the TGF has the fo llowing form (Perman 2003). 

Vi = a + BCi + Gi = a + B(Ti + P) + Ei ....... ... ............................................ . . . ..... 2.3 

Where:-

• Gi is the error term 

• Ci is the cost of a vi sit 

• Ti is travel cost 

• P is admission price 

When we assume that error term in equation '2.3' the expected visits function has the following 

form 

E (vo) = a + BP+ B Ti .. ... ..... ... ... .. . ... ... .. .. ..... .. .. ... ............... ... ...... .......... .... 2.4 

For P equal to zero, estimated expected vi sit will be 

E (v') =a + B T I I . 2.5 

From thi s equation (2.5) we can estimate Marshallian consumer surplus i. e. 
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MCS, ~ :....illiYin ..................... ............ ............. .... .... ... .... .. . · .. ·· ............... 2.6 
2B 

Where MCS, is Marshallian consumer surplus; with in the assumption of travel cost method, 'a' 

and 'B' are esti mate from the data from surveying visitors to the site . 

For unbiased estimation, of trave l cost method we need consider also non monetary parts of the 

travel cost. If we neglect the non monetary parts of travel cost such as time spent in travel then 

we reach at biased conclusion (Per-olov Johnson 1987). 

2.1.3. Contingent valuation method (CYM) 

Contingent valuation method is a direct and sometimes referred as a stated preference method. 

CVM is the method for valuing environmental goods which uses survey question to elicit 

willingness to pay for the provision of the good or wi llingness to accept compensation for lack of 

provi sion. In other words, in CVM studies peoples are direct ly asked to state their wi llingness to 

payor willi ngness to accept for a change in environmental quali ty. For CVM questions either 

open or close ended need organi zed (James r kahn, 1998 , Perman. 2003, Michael H, John L, 

Barbara K, Double bound dichotomous choice, 1991). 

In close ended type. respondents are questioned to say whether they wo uld be willing to pay a 

particul ar amoun t to preserve the environmenta l resource . While in opcn ended type, respondents 

are asked to state their maximum willingness to pay. The method has two basic advantages over 

those indi rect methods. Firstly , it deal with use and non use va lues. bu t indirect methods cover 

onl y the use \·alues. Secondl y. unl ike the indirect methods. CYM answers to WTP or WTA 
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questions go directly to the theoretically correct monetary measures of utility changes (Perman, 

2003). Generally, CVM have the following strength relati ve to indirect methods: we can obtain 

direct welfare measure tlu·ough CVM, CVM allows measurement of value of goods where other 

methods calUlot do, i.e. measurement of non use values. allows researchers to directly control the 

definition of the good (Romano.D, 1999). 

To go th rough with CVM, we should fo llow some basic steps which are (i) first-creating a survey 

instrumen t for the eli citation of individuals (ii) using survey instrument with sample the 

population of interest (iii) analyzing the responses (vi) computing total WTP or WTA for the 

population of interest and (v) conducting sensitivity analysis (Perman, 2003). In the first step 

researcher need explain a hypothetical situation which involves individuals who buy some 

improvement in environmental quality or are compensated for a decrease in some environmental 

quality. Then payment vehicle (a method of hypothetically extracti ng money from the 

respondent) need to be constructed (Hartwick and D. olewiler 1998) 

In th is method we can take responses from respondents by three different ways, i.e. face to face 

interviews. mail surveys and telephone interviewing. Out of these three ways face to face 

interv iews brings many advantages such as effective information provision. In the survey, WTP 

questions should be prepared. This type of question specifyi ng a sum of money which house hold 

willing to pay for spec ifying envirolUllental quality change. In thi s valuat ion method. respondents 

nced to ask about their demographic and soc io economic status with WTP questio ns. For 

assess ing the response of the respondent, we use valuation function. Th is function takes the WTP 

response as dependent variable other demographic, socio economic and attilLldinal variables as 
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explanatory variables. With this function we can estimate respondent willingness to pay for the 

change in environmental quality. 

Although the contingent value method has been used in this day and many environmental 

economists have selected the method for the valuation of envirorunental quality, CVM is not 

without problems and some difficulties (Kahn, 1998, Perman, 2003). The most observed biases 

which this method has are strategic biases, information biases, hypothetical biases and starting 

point biases. The strategic bias could ri se from a contingent value format. The bias of such kind 

may occur when the respondent gives a fa lse answer that deliberately aims to influence the 

outcomes of the survey. Respondents may become under bid because they think first they will 

have to pay the amount they indicate second the good will be provided no matter what amount 

they indicate. On the other hand respondents may become over bid because of firstly they think 

they wi ll not have to pay the amount indicated secondly provision of the good depends on their 

indicated WTP. Information biases may occur due to lack of information about the good to be 

valued by people. Valuation may depend on how the information about the good and its provision 

and what other information the respondents have about a particular good or incident. 

Hypothetical bias arises due to the difference between what people say and what people do. CVM 

start with hypothetical question and reach with hypotheti cal decisions. In thi s regard , some 

researches argued that CVM lack some credibil ity which re fl ects hypothetical decisions deri ves 

by CVM may not the same to practical and actua l decision. The starting point biases may occur 

when the survey present a range of va lues from which the respondents chose answer that 

infl uence the study result (Romano 1999. Kahn 1998). 
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The other problems of CVM are categorized in Perman 2003 book in brief, i.e .. in CVM there is 

high incidence of protest responses, high estimates of average WTP, low sensitivity of yes/no 

responses to price variation, low scope sensitivity, large difference between WTP and WTA. The 

translation of maximum willingness to pay or minimum compensation that a respondent is 

willing to accept is often a difficu lt task for the researcher particularly in developing countri es 

(Dale Whittington, Great Britain , 1998). Although CVM has such kinds of problems, still many 

environmental economists have chosen the method by its many strength for valuation of 

environmental goods. Moreover, CVM can provide useful information for value and use value of 

environmental goods. 

2.2. Empirical studies 

A number of studies have been undertaken concerning environment and solid waste issues. In 

our country, some researchers and students took the issue of envirolU11ent and so lid waste for 

their topic of the research. From these researches, this study selects the most relevant papers for 

thi s part. 

The economIC valuation of the envirolU11 ent impact of so lid waste management is the one 

research done outside our country. This research (Eugenian et ai, 200 1) present a stud y to 

determine the economic value of an improvement in env ironmental quality due to an alternati ve 

household garbage collection and se lection system for household of San Pedro in Mexico Cit y. 

The study use contingent va luat ion method to determine people 's willingness to pal' fo r 

improvement in quality of the env ironmcnt brought by a garbage co llecti on system. Thi s 

research cote the problem of so lid waste goes hand in hand with economic growth, i.e. del·e loped 
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countries generates huge quantity of solid waste in relation to other developing countries. In the 

study, they use ordinary least squares (OLS) multiple linear regression model to estimate WTP. 

Using OLS they estimated the variables that influence willingness to pay. Based on paper 

find ing, income, wealth education, number of children government credibility are some of the 

variables are some of the variable that affect household wi llingness to pay. The study concludes 

some points for example; average WTP for the project was 1.85 dollar per household, per capita 

income is the most significant variable. Age also a significant and has an inverse relation with 

WTP. 

David Pearce and R.K Turner (1994) also studied on Economics and solid waste management in 

the developing wo rld. In the study they gave emphasis to health hazards from uncollected waste, 

health haza rds fro m co llected but poorly disposed of waste, the economic burden of waste 

di sposal on towns and cities. These problems could be the basic problems of so lid waste in 

developing countries based of their study. From all waste management stages, the paper present 

waste reduction is the first in terms of solid waste control objective. They underline that 

regulatory instrument is very essential for sol id waste management. Based on this study (David 

Pearce and R.K Turner ( 1994) instrument for solid waste management should be applied in order 

to rai se finance or stimulate prescribed behavior via incent ives. Economic instrument also has an 

advantage to provide a continuous incentives effect which st imulates waste generators to seek out 

the least cost combination of di sposa l, recycling and reuse. 

Nathan Kamesar and Amos Nadler 2004 have undertaken CY M stud y to measure wi llingness to 

pay for managing so lid wastes. For econometrics anal ysis they used regress ion model. The study 

showed that for each year of education a person is willing to pay an additional 0.33 for recycling 
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the community, people who live in cities that offer curbside recycling program are willing to pay 

0.58 less than those who do not have one. These are some of the studies directl y related to CVM 

which undertook out side. 

In Ethiopia some researches have been undertaken concerning so lid waste and environmental 

issue. Zewdu Belete and Yemeserach Assefa (2003) studied on the topic of willingness to pay 

fo r protecting endangered environments. In the study contingent va luation method is used to 

el icit the mean WTP of the respondents to changes in the environment under study. The study 

identi fied factors that determine the individual wi llingness to pay and identify ways of integrating 

the community in the conservation of the national park. The paper remarks economic 

demographic characteri stics and others are important to appreciate WTP to protect the 

endangered park. To protect the park the current conservation strategy which implemented by the 

regional state is not consistent with the environmental poli cy of the Federal Government, the 

study paper remark. The paper also tried to estimate people· s willingness to pay to protect the 

park and identify its determinants. In the paper it was fo und that the respondents' mean 

wi llingness to pay is signifi cantly influenced by the nature of their primary acti vity, dependency 

ratio and di stance from the park Dawit Walelegne in March 2003 also undertook a study with a 

topic public va luation fo r improved so lid waste management in Add is Ababa. The study paper 

tri ed to est imate household willingness to for improved solid waste co llect ion and di sposal 

pract ice and the total benefit s of Addis Ababa 's city for a so lid waste management system. 

The paper categori zed so lid waste in the following fo rm: domestic so lid waste, commercial and 

industria l solid waste. street sweeping. Ordinary least squares (OLS) were employing to estimate 

WTP and other speciti ed variables in the study. The paper poi nted out that , Municipality of 

Addis Aba ba is not ab le to provide adequate servi ce of solid waste management. Due to poor 
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management, the study pointed out also residents dispose solid waste in environmenta ll y 

unfriendly manner. Moreover, there is a high level of indiscrimination use of public open spaces 

for dumping waste. Based on the study, there was tendency of actual level of segregation at 

source for recyclable waste and biodegradable in Addis Ababa. 

Household willingness to pay for improved so lid waste management in case of Adama town 

studied by Tolina (2005/06) for parti al fu lfillment of requirement for MSC in Economics. Thi s 

study used contingent valuation method to eli cit household willingness to pay for improved 

program. For econometrics analys is, he used Tobit and Probit model. The paper tried to estimate 

coefficients of explanatory variables and mean of house hold willingness to pay for improved 

program with three conditions i. e., moderate legal punishment, strong legal punislunent, and 

weak legal punislunent on those who may catch illegally disposing of solid waste. Incomes, 

age, secondary education, marital status of respondents, house ownership are estimated 

significant variables to estimate household max imum willingness to pay. The mean WTP under 

the first condition is 8.26 birr/month , 8.66 birr/month under second condition (strong 

enforcement) and 8.41 under the third condition (weak enforcement). 

As we have been seen there have been many attempts to va lue the environment tlu'ough 

contingent valuation method. In our country leve l too we can observe some CVM studies. We 

observe from these studies that CVM can help to value environmental good a lot. 
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CHAPTER THREE: CONCEPTUAL FRAMEWORK FOR 

• J MUNICIPAL SOLID WASTE MANAGEMENT 

3.1. Municipal Solid waste management 

Solid waste may arise from different sectors of the economy. It may arise from households, non 

hazardous so lid waste from industry, commercial and institutional establishment, market waste 

yard waste and street sweepings. Problem of solid wastes is a concern of all, i.e. it is the concern 

of households, communities, non government organizations, local government, national 

government, private sectors enterprises, informal private sectors, etc. Specifically solid waste is a 

major responsibility of local governments (Schubeler Peter, 1996). So, it needs proper and 

efficient management. 

Solid waste management may do a lot for the envirollli1ents and the stated concerned bodies in 

the above paragraph. Mainly, Solid waste management may have the following aim protect 

environment, promote the quality of the urban life, suppOl1 the efficiency and productivity of the 

economy and generate employment opportuniti es . Schubeler studies (1996) point out that, to 

manage this wastes concerned bodies should give priority for: waste minimization, max imum 

waste recycling and reuse and ensure the sa fe and environmentall y sound di sposal of waste. 

Solid waste management may d iffer from one municipality to another and from one city to other 

city. But conventional and modern so lid waste management may do similar func tions and 

acti vities. Conventional solid waste manage ment system may incorporate at least the following 

activiti es i.e. setting policies; planning and eva luat ing municipal so lid waste acti vities( in this 
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activities we should take in to account strategic planning, legal and regulatory frame work , public 

participation, financial management, institutional arrangements, disposal facility si tting) 

physically handling waste and recoveri ng materials, including separation, collection, composting 

incineration and land filling; establishi ng training programs for solid waste management workers; 

identifying financial mechani sms and cost recovery systems; establishing prices for services and 

creating incentives; managi ng public sectors administrative and operations units; fina ll y 

incorporating private sector businesses including informal sector collector, processors and 

entrepreneurs (IS0ESTMSWM 1996, Schubeler 1996). In addition to these activi ties market ing 

recovered material to brokers or to end users for industrial and commercial purposes may include 

if the management has enough resource and structure. Of course the system also consider refuse 

storage and co llection, street and drain cleaning, solid waste transfer and transport, di sposa l and 

resource recovery services (Bortone Carl, 1990). 

For the past decades different muni cipalities have taken different measures for disposal of sol id 

wastes and generally for managing these wastes . Nowaday many envirorunental economists 

advise that every municipality shou ld design solid waste management hiera rchy to achieve 

efficient and proper solid waste management system. In most cases solid waste management 

hierarchy consider at least source reduction, recycl ing, composting, incinerat ion and land fill 

(S.c. Santara 2004, Mohammed and et al 2003, ISOESTMSWM 1996). 

Source reduction is the first procedure or hierarchy of so lid waste management system. From the 

economic point of vie,,~: . any municipal so lid waste management may choose firstly \\'aste 

reduction at source up to a point where the benefits of extra source reduction at source up to a 

point where the benefits of extra source reduct ion are broadly equal to the cost of' exIra sOllrce 
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reduction, secondly the optimal balancing of land fill , incineration and recycling fi nally the 

choice of regu latory measures to secure waste reduction and optimal di sposal (David Pearce and 

R. Turner, 1992). This hierarchy includes product reuse (increased product life), reduced material 

volume (reduced the amount generated), reduced the tox icity or negative impacts of products. 

Being the logical starting point of solid waste management, source reduction took the attention of 

world wide. On this topic agreement was reached among participating nations at the United 

Nations conference on Environment and Development In Rio de Janeiro in 1992 

(ISOESTMSWM 1996). On that conference participant agreed up on waste reduction and 

protection of the environment. 

Sound policy measures and action could be taken at national and regiona l or loca l level for waste 

reduction effici ently and properly. Points that could consider for reduction of waste are redesign 

of products or packaging, promotion of consumer awareness and promot ion of producer 

responsibility fo r post consumer wastes. International source book on envirolUllentally sound 

techno logist for municipal solid waste management mentioned eight basic tools for 

municipalities in developing countries to promote waste reduction and materials recovery. These 

tool s are important and relevant to Yeka and the city as a whole. From these too ls the fo llowing 

basics points should be relevant to all munic ipalities . 

• Promote educational campaign for waste reduct ion and recyc ling and reduct ion o f the sti gma 

attached to lI'aste work . 

• Study waste streams such as quantity and composition analyses. recoverylrecyc li ng systems 

markets for recyc lables and prob lems of ex isting practi ces to decide where there may be a 

facilitativelrcgulatory ro le for the municipal authority. 



• Facilitate small enterprises and public-private partnership by new or amended regulations for 

cooperati ves, loans to small-scale businesses, etc . 

• Assist waste pickers to move out of manual picking by instituting retraining programs. 

Support source separation; recovery, and trading net works with information-sharing and 

fo rums of stakeholders. 

Promote iIlnovation to create new uses for goods and materi als that would other wise 

di scarded after initial use (ISOESTMSWM, 1996). 

From so lid waste management system developing countries like Ethiopia has spend huge amount 

of money and labor fo r collection of solid wastes . Of course, collection cost is the largest cost 

element in most municipal solid waste management (MSWM). When we deal with co llection of 

solid waste, we should give emphasize for collection vehicles, selection of containers, route 

design and operation and communal collection of sol id wastes. According to internationally 

source book(lSOESTMSWM, 1996), the co llection vehicle must be appropriate to the terrain, the 

type and densi ty of generation points, the roads and the ways the vehicle travel, the type of 

waste or the kinds of material the vehicle will be used to col lect. Depends on their budget or the 

nature of the management style of the municipalities, the management may choose among 

different types of so lid waste co llection vehicles such as three wheeled auto ri ckshaw, dumper 

truck ,trac tor and trailer, conventional truck , fore-and-aft tipper truck , roll-top truck or they may 

choose hom the latest models for solid waste col lection. 

The others so lid waste management hierarchies which all municipalities give due attention are 

rec,·clinglreuse. composting, inc inerati on and land fill s. From these hierarchies recyc ling is a 

proccss of so lid waste to produce new products that mayor may not resemble the original 
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product (Mohammed and et al 2003). In addition to reduction of wastes, recycl ing may create 

jobs opportunities and become a source of foreign currencies. But recycling programs may ask 

huge amount of money and effort for investments. 

3.2. Problems of Solid wastes 

Nowaday, the problems of solid waste is not only the problem of city administration but also it 

is the problems of nati ons. As the point mentioned earlier, the problems of solid waste has linked 

with economy, community healthy, and the environment. In developing countries like Eth iopia, 

we observe immense problems of sol id waste . 

David Pearce and R.keJTy ( 1992) categorized major problems of so lid waste in to health hazards 

from collected waste, healthy hazards from collected but poorly di sposed of waste, and the 

economic burden of waste disposa l on towns and cities. Health hazards of solid waste are widely 

seen in most developi ng countries cities. Majority of solid waste in these countries dumped in 

open air with Ollt proper management of thi s waste. These unco llected wastes became the causes 

for many di seases. David Pearce and R.kerry (1992) points out uncollected waste create various 

hazards, of which the most serious is health risk. [n those developing countries people aged 

between 19 and 35 participate in sorting of so lid waste for getting income. These people work ing 

in the fi eld with out proper facilities and equipment, this point reveal how such people exposed to 

public health hazards. David Pearce and R.kerry ( 1992) revealed , during peri ods of heavy rain 

stagnant water ponds are common ly found on fi les sites. This type of water serve as breading 

grounds fo r mosquitoes commonly known for vectors of infecti ve agents for malaria and 

filariasis ' 1. In addition to mala ri a and filarias is; eye irritation, tuber closes. diarrhca. typhoid . 
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dysentery, coughing, scabies caused by miss-use and miss- management of so lid waste. Miss-use 

of so lid waste may also a cause for a major food borne, water borne and soi l borne diseases (S.c. 

Santra 200 1). If these things contaminated they may transmit bacteria, viruses and parasites. S.c. 

Santra also mentioned the most menacing diseases of the world , diarrhea, cho lera, typhoid, 

intestinal worms, hepatitis, and tetanus caused by contaminated water, food. and so il. 

According to S.c. Santra (200 1), cholera alone causes 120,000 deaths per a year and is 

particularly dead ly in Africa. The economic impact of cholera ep idemics has seen in loses of 

trade and tourism. More over, disease that comes from the soil affects several million people 

annually. From the above selected diseases, neonatal tetanus responsible fo r the deaths of 

450,000 children every year. These all diseases in one way or another linked with solid waste 

prob lem which reflect by inefficient and improper handling of solid waste. 

,,, ,.-... ~ 

'1_ disease caused bv parasitic \\·orms fil arial that inflames and obstructs the lymphatic glands. 

sometime result in elephant iasis . (Encarta dictionary) 
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3.3. Policy directives and instrument for solid waste management 

3.3.1. Policy Directives 

Every country needs to have good policies and instruments for so lid waste management to protect 

the environment, to fasten economic growth, to keep healthy o f the communities. For these 

purpose different countries of the world designed different pol icies according to their internal 

condition, economic, social and political status of the countries. Policy and instrun1ents of solid 

waste management should be powerful and influential. Majority of developed countries have 

influential waste policies while majority of developing countries have not had influential and 

powerful policies (S.C. Santra, 2001). Even some countries might not have policies for efficient 

uti lization and disposal of solid waste . 

For th is purpose thi s study tried to observe the policies of some countries . USA, some European 

countries and African countries selected for this purpose. In Un ited States of America for 

example, there are five categories of EnvirolUuentallegislation. Santra mentioned some pollution 

control laws of USA in his book (S.C. Santra, 2001). Some of the laws which are related to solid 

waste are: - resource conservation and recovery act, 1976; pollution prevention act 1990; Toxic 

substance contro l act 1992. These acts revea led a great concern o f USA on env irolUl1ent . For 

thi s fact we can re fer the most power full disposal regul at ion which was formulated in 1976 for 

the resource conservation and recovery. Different countries in the wo rld particularly least 

developed countr ies may learn from experiences of USA. For example, today in USA regulated 

land fill s are constructed with a base of several inches of va rious grades o f plasti c lining to 

preven t leach ate from seeping (Thomas.C. Kinnaman 1999). In addition, the regulation of 
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federal government of united state garbage must be covered with soil with hours of di sposal to 

reduce foul odor, di scourage pests and the risk of health hazards. There are other 

implementations of federal Governments procedures which some of cities have followed. These 

procedures have decreased external cost associated with garbage disposal. The teciUlo logy of 

land fill s also make life easy fo r solid waste management. Of course, some envirolUllentali st 

assumes land fill s depress property values. 

Apart from federal government, state goverrmlents in USA have immense role for efficient 

utilization and management of solid wastes. Thomas.C. Kirmaman (1999) cotes "Resource 

conservation and recovery act (RCRA) also assigned to the state the responsibility of regulati ng 

the market for household solid waste collection and recycling". We can observe from Thomas 

study that states can pass laws for efficient waste management fo r municipalities with in the state. 

In addition to thi s the stronges t laws requires all municipali ties to implement curbside recycli ng 

programs. 

Like US European countries have similar policies on solid waste management. United Ki ngdom 

fo r exanlple aims to increase the recycling rate for solid waste management (Thomas.C. 

Kinnaman, 1999). For thi s purpose UK used credits for recycling and tax on disposal of solid 

waste in land fill s, Germany on the other hand designed unique policy called the law on waste 

management, which is used to internalize the external cost of packaging choices. Accord ing to 

the study, the German law set a target for recycling so lid waste li ke United Kingdom. Thomas 

C.K also sight in hi s paper that Germany designed green dot program in achiev ing effi cient 

quantities garbage and recyc ling. This program establi shes a mandatory deposit on non refillable 

beverage containers which gives incenti ves to consumers to return these types of packaging. In 
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general , majority of European countries l\ave solid waste management policies. and most of them 

have target for recycling program. The European Union itself has target of recycli ng program 

between 50 and 75 percent (Thomas.C. Kinnaman, 1999). 

Solid waste management and poli cies are different in develop ing countr ies relative to the 

majority of developed countries. This different have come as the result of first 30-50 % of solid 

waste is unco llected second co llection method is labor intensive. Their management style is poor 

and ineffi cient due to lack of skilled and professional manpower. Majority of developing 

countries like Ethiop ia may have policies on environment. But enviro nmental polices does not 

stress on waste specifically on so lid waste. 

Federal Democratic Republic of Ethiopia has a policy on environment at federal level designed in 

1997 G .c. The goal of the po li cy is to improve and enhance the hea lth and quality of li fe of all 

Ethiopians and to promote sustainable social and economic development. So as to meet the needs 

of the present generation wi th out compromising the ability of future needs (Environmental 

protection Authori ty vo l. 2, 1997) . EPA designed around nine specific objective to meet the over 

goal of environment. These objecti ves particularly meet the need of environmental protecti on. 

However, the object ive does not mentioned about waste and solid waste specifically. In over all 

sense the policy and objective of the environment seems strong and influential. Some of the 

objectives which li nked to so lid wastes are fo r example to improve the environment of huma n 

sett lements; to sati sfy the phys ica l soc ial economic cultural and other needs or their inhabitant s 

on a sustainable basis: to prevent the po llution of land, ai r and water in the most cost effectivc 

way and others( EPA . 1997). The authori ty also des igned specific guiding principles to meet 

specific objecti ve of the environment. 
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The guiding principles (which are nineteen in number) are more of speci fic and have great power 

fo r implementation. In these guiding principles points such as every person has the right to live 

in healthy enviromnent, the use of non renewable resources shal l minimized and where possible 

their availabili ty extended, regular and accurate assessment and monitoring of enviromnental 

conditions shall be undertaken and the information widely disseminated with in the population 

are clearly elaborated. These points in one way or another linked to solid waste management for 

implementation EPA designed institutional frame work responsibil ity mandate and legislative 

frame work. The objective of legal frame work for example is to create legal frame work for 

implementation of the federal policy on natural resources and the environment. In addition to this 

implementation the authority also designed action plan. The action plan divided it to eleven cross 

sect oral and e leven sectors Program (EPA, 1997). In general , we may say EPA has a good policy 

document on environment. 

[n addi ti on to EPA po licy on enviromnent Addis Ababa city administration has its own pol icy on 

so lid waste management. In relative terms, city policy on so lid waste is specific particu larly to 

so lid waste management. This solid waste management pol icy has three goals and five 

objecti ves . The objecti ves stress on reduction of solid waste at source, solid waste management 

service touch each section of the population, strengthen participation of public on so lid waste 

management se rvice, solid waste management service shou ld follow rules and regulation. The 

goal of the policy compri se : improve so lid waste management service. protect public health and 

clean city. reuse maj or sol id waste which create additional wealth and reduction of poverty and 

finally solid waste management service should sustai nable and has it·s own budget to all service 

expend iture . 
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The policy se lects eight types of solid waste sources from different sections of the city. These 

solid waste sources are household waste such as food wastes, plastics, papers etc; solid wastes 

fro m trade services such as solid wastes from shops, hotels, markets, etc; solid wastes from 

different organi zations; solid waste from road and street so lid waste comes from construction; 

so lid wastes comes from industry; and finally solid waste screening from liquid wastes such as 

waste from toilet etc. More over the policy mentioned four systems of solid waste management. 

These solid waste management methods are dumping land filling, incineration, and finally 

composting and recycling. In policy document methods and approaches how these solid waste 

management works mentioned in detail manner. Generally the policy has good picture and seems 

vitally important for decision maker (Addis Ababa city administration, Solid Waste management 

Policy, 1995 EC). 

Concerning legislation, there is no federal solid waste management act or legislation. But the city 

administration of Addis Ababa has it 's own a comprehensive legislation on so lid waste 

management. The legislation is waste management collection and disposal drawn in February 

2004. This legislation delimited mainly individual and community act on so lid waste disposal, 

usage and management of solid waste storage facilit ies. transportation of solid waste, 

management and disposal of so lid waste generated fro m defined and others. Generally the 

legislat ion is clear, specific to the subject matter and may easi ly implement by concerned 

authority. The leg islation incorporate also different penalties range from 5.00 birr to 7,000.00 for 

di sobeying thi s so lid waste management act. 
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3.3.2. The Choice of instrument for solid waste management 

Every countries, cities and municipalities need to have reasonable instrument to reduce the 

problems of so lid wastes. With out proper instrument, policy and regulation may have little 

power for efficient management of solid wastes. David pearce and R. turner (1992) have shown 

some of instrument, like recycli ng credits to stimulate increased recycling activity; land fill 

disposal levy to reduce the amount of waste being land fi lled; product charge for example 

packaging tax to discourage over packaging, tax concessions to stimulate recycling and reuse; 

deposit refund systems to increase the recycling of selected items user charges to discourage the 

throwaway ethic and encourage reuse and recycling. 

According to David and R.K Turner (1992) these instrument could used in waste management in 

order to raise finance and stimulate prescribed behavior. One of the main advantages of these 

instruments is that they provide a continuous incentive effect which stimulates waste generations 

to seek out least cost combination of va rious methods of waste management. For choosing the 

economic instruments Snigdha Chakrabarti (2003) has shown the optimum condition of recycling 

which given by the fo llowing equation:-
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Where: -

PR = Price of recycled material 

CD = Marginal cost of disposa l 

CDE = Marginal environmental cost of disposa l 
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Csc = Marginal costs separate collection 

CR = Marginal financial cost of recycl ing 

CRE = Marginal environmental cost of recycling. 

According to snigdha (2003) the left hand side of this equation is the benefit and the ri ght hand 

side of the equation is cost of recycl ing. So, socially desirable recycl ing is just equal to the 

marginal and financial cost of di sposal. For achieving socially optimal leve l of recycling the 

following instruments: -recycl ing credit, further recycling subsidy, credit and tax or levy on waste 

disposal need to have introduced. In the Snigdha study the most instrument of so lid waste 

management mentioned in tlu'ee groups. These groups are unit pricing for garbage collection, 

virgin material taxes and subsidies fi nally advance disposal fees and deposit refund system. The 

writer emphasize the most di rect way to internalize the external cost of garbage disposa l is to tax 

each bag of garbage. 

From these instruments Eugenia Ma and et al (2004) emphasize the impact of unit pri ce fo r the-

reduction of the amount of waste discarded by people. They advocate unit pricing system 

provides incentives for waste reduction. Based of the system, people may pay less amount of 

money if they di scard small quantity of solid waste. According to the li terature because of 

absence of information, thi s unit price system of so lid waste management has not \'et practiced in 

most developing countries. Based on Eugenia and other stud ies (2004) in a nat-fee pricing 

system, house holds wil l inefficientl y generate huge amount on so lid waste. This will reflect in 

tbe following fi gure. 



Figure 1. The Demand Curve for Residential Solid Waste Services (SWS). 
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Source: Eugenia Ma and et al (2004) 

Here the figure reflects, the demand for SWS, as measured by the quantity of household waste 

discarded , declines with a price increase in SWS. For economic efficiency, it is not sufficient 

that onl y the pri vate cost of SWS is reflected in the price or marginal cost function. 

For estimating pri ce, for examplepl , we should incorporate not only the private cost of S WS, but 

also the ex ternal cost. So, for efficiency or optimality, the price per unit charged to househo lds 

should reflect the soc ial cost of SWS according to the studies. The triangle abc represents the 

welfare loss to soc iety under a zero marginal pricing regime. Cost and benefit of the instruments 

should be analyzed to select the proper and efficient instrument of solid waste management. 
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CHAPTER FOUR: MODEL SPECIFICATION AND 

DESCRIPTION OF STUDY VARIABLE AND AREA 

4.1. Scope and Limitation of the study 

The paper basically deals about household willingness to pay for reliable improved solid waste 

management program. So, study analysis is limited to demand side information .One limitation of 

the study derive from the methodology which the stud y use for valuation of environmental goods. 

The methodology which this paper used (CVM) has some constraint and biases (we can see the 

most biases of contingent valuation method in literature review part). Even if this method have 

some biases and constraints, by its influential outcomes and results for valuation of 

environmental goods, CVM still chosen by many environmental economists. The other 

li mitation of the study could bt: timt: and rt:source. Due to liIlli ted time and resource pa!1icularly 

fina ncial constraint, the sample of the study becomes 230 households from the case study area. 

But the study believes this sample is representati ve in general condition for estimation of WTP 

and other study variables. 

4.2. HYPOTHEISS OF THE STUDY 

It is hypothesized that the respondent 's income. distance to the nearest municipal container 

education. family size have positive ly re lated to house hold willi ngness to pay fo r improved so lid 

waste manage ment program. However variables such as, age , housing ownership are negati vely 

related with WTP. Atti tude may positi ve or negati ve in re lation to ho use hold willingness to pay 

for improved so lid waste management program; if they thin k some benefit, attitude can have 
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positive relation with WTP; on the other had if they think no benefit from the program, attitude 

can have negative relation with WTP. 

4.3. Definition and specification of study variables 

The provision of improved so lid waste management and househo ld willingness to pay for thi s 

program may influenced by a number of explanatory variables. For basic econometrics analysis, 

the study selects the following relevant variables listed and speci fied in table 4.1. 

Table 4.1 Characteristics and definitions of the variables evaluated in the study 

VARIABLES NOTATION CONCEPT CHARACTERISTICS 

Willingness to pay for proposed 

improved solid waste 

management program. It is one if 

Willingness to pay WTP yes and zero if other wise. Dichotomous 

It is bid provide for households Discrete and 

Starting bid Bid for the provis ion of new program quantitative 

Age of the Continuous and 

respondent Age Age ranges 18 years and above quantitative 

It is number of individuals li ving Continuous and 

Family size Familys in household quanti tati ve 

Sex of the If the respondent is female it is 

respondents SEX one and zero if is other wise . Dichotomous 
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One if household has some 

knowledge or experience on solid 

knowledge or EXP waste management, zero if other Dichotomous 

expenence wise 

It is one if household rent house 

Type of house from indi vidual , and zero if other 

ownership HARG2 wise. Dichotomous 

Continuous and 

Education HHED Household head education status quantitative 

Continuous and 

Income HDMI Household monthly income quantitative 

ONE if household head is self 

Occupation HHDCI employee, zero if other wise Dichotomous 

ONE if household head is civi l 

Occupation HHDC servant, zero if other wise. Dichotomous 

Household distance to nearest Continuous and 

Distance DlST municipa l container. quantitative 

Quanti ty of solid waste Continuous and 

quantity HQSG household generate per week quantitative 

Maximum Household willing to pay at the Continuous and 

willingness to pay MWTP max i mum for proposed program quantitati ve 
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One if solid waste management is 

a responsibility public and state, 

Responsibility RSWM Zero if other wise . Dichotomous 

Number of children in household Continuous and 

children Cl-!IL below 18th years. quantitative 

One if boys and girls discard 

so lid waste to the nearest 

Service of boys municipal container, zero if other Dichotomous 

and girls FASW wise 

Household use One if household di scards solid 

municipal WSDM waste to the nearest municipal Dichotomous 

container container, zero if other wise. 

Table 4 .1 source own 

The above li sted variables wh ich are in one way or another expected to influence household 

wi llingness to pay for improved so lid waste management program. From these variables some 

variables expected to influence WTP positively while other variables influence WTP to improve 

solid waste management negatively. Expectation of variables sign ri se from some li teratures and 

studies which are similar to thi s study. These expectations may prove through the stud y result. 

Hence, expectations or the stud y soc io economic variables are the following. 

Some studies related to solid waste management refl ects age and household willingness to pay 

for so lid waste management has negat ive relation (Altar and Deshazo 1996. Othman 2002).These 
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studies reflects that younger people might be more eager to partici pate in so lid waste 

management program whi le elder people may not want to participate in so lid waste management 

program relative to young generation. Based on such type of studies references thi s study also 

expected age may has negative sign. 

Family size 

Some studies (Lex Hemelaar and Maria Muller, F:\markating of waste ma nagement services in 

south countri es, htm) suggest that size of households determines the expenditure pattern. On the 

average large family size has spent relatively huge amount of money for household expenditure. 

Due to minimize cost of expenditure large family s ize may inclined to say no for add itional 

external cost, such as costs for improvement of so lid waste management program. Study in 

Pakistan (A ltaf and Deshazo 1996) shows family size and household willingness to pay for 

improved solid waste management program has negative relation. Due to such references thi s 

study expected family size has negative sign. 

In most deve loping countries woman are mostly responsible for househo ld. hence solid waste 

management consider a responsib ility of woman. So we may think thaI. women are more likely 

than men to be involved in handling so lid waste (A. Woltery de Baal. 2005). For such and other 

factors this study expected sex may have positive sign (sex is dummy variable " 'here sex is equa l 

to one if respondent is female and zero if other wise). 

HARG2 

Acco rding to some studies the status quo of house property is an indicator for the awareness of 

the environment (Lex Hemelaar and Ma ri a Mu ller, F:\markating of " 'aste management serv ices 
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in south countries.htm). By this indicator, if household head is the owner of the house, he or she 

may more wi ll ing for proposed program relative to the household live in the house paying rent to 

the owner of the house. Since I-lARG2 is dummy variable where HARG2 is equal to one if 

household is rent payer and zero if other wise, the study expected HARG2 may has negative sign. 

Monthly income (HDMI) 

Income considers the basic explanatory variable in the study. Economic theory reflects that 

income and quantity demand have positive relation. The income effect in contingent val uation 

(CV) studies, as defined measures the changes in stated willingness to pay for a proposed good 

associated w ith a change in income (Felix Schlapfer 2004). Lack of a positi ve income effect is 

commonly interpreted as an indication that respondent may not cons ider their budget constrai nt 

when making hypothetical choices. However in general assumption which is income and 

household willingness to pay has direct relation, we expect income is a strong determinant of 

WTP and has positive sign. 

HHED (Educational level) 

Many authors noted that education (1-lI-lED) is needed to improve the success of so lid waste 

management program (.lames Gray- Donald , http ://www.nistpas.gov.vn/ root/dataiNghiencuu 

ILuanvan/ Donald Master Thesis). Educational back ground help household to cooperate for the 

proposed improved solid waste management program. So, the study expected III lED has positive 

sign. 
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Distance (DIST) 

Distance is important variable for decision of household willingness to pay for improved so lid 

waste management program. Household need time to discard its solid waste. If household is lOO 

far from municipal container, household may spend significant time. Here, time may cons ider as 

money. Based on this proposition, household which live far from municipal container would pay 

more than household li ve near municipal container. So, the study expected DlST (d istance) has 

positive sign from the coeffic ients of household willingness to pay for improved solid waste 

management program. 

HQSG (quantity of so lid waste (per kg) that househo ld discard its solid waste per week) 

Every household generate sill all or huge quantity so solid waste per week. Household who 

generate relati vely huge quantity of so lid waste may face more problem s of storage and disposal 

of solid waste. This household is more wi lling to pay for the improvement of so lid waste 

management program relative to househol d who generate small quantity of sol id waste . Due to 

such fact s household who generate huge quantity of solid waste would be more willing than 

household who generate small quanti ty of sol id waste. So, this paper expected DIST has pos iti ve 

sIgn. 

HHDCl 

Self employment and any types of occupat ions may not have significant effects on household 

willingness to pay for proposed program. But self employment and any occupation ma\ induce 

household posi ti ve ly for the proposed improved so lid waste management program . Hence. this 

paper expected HI-m C I (lI I IDC J is dummy variable where HHDC I is equal to one if household 
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head is self employee and zero if other wise) may has positive sign from the coe fficients of 

household willingness to pay for the proposed program. 

CHIL (num ber of children below 18th year in household) 

If number of ch ildren increased in one household , the famil y size became large and quantity of 

solid waste generated from the household may become increased. If quantity of so lid waste is 

large it may ask household some storage and other faciliti es. For th is fact, househo ld may 

cooperate to pay for proposed improved solid ' waste management program to reduce their 

quantity of solid waste and to take additional advantage. In similar fashion. household who has 

many child ren may also cooperate for the proposed program. Study in Pakistan (Altaf and 

Deshazo, 1996) indicates number of children may have positive sign for the coefficient of 

household willingness to pay for improved so lid waste management program. Hence, thi s study 

expected C[-IIL has positive sign. 

EXP 

Experience and knowledge on so lid waste management could be important fac tor for household 

willingness to pay decision. It is generall y believed that household who has some experience and 

knowledge on so lid waste management may cooperate for new improved so lid waste 

management program , Knowledge and experience may provide household to know the side effect 

of so lid waste such as negative impacts of thi s waste on environment and on public health. Since 

EXP is dumm\' variable whe re EXP is equal to one when household has some knowledge or 

expe rience and zero ifother \\·ise. the study expected EX P may has positiw sign due to the above 

reaSOl1lng. 
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BID 

Bid for improved solid waste management program should be reasonable and affordable for 

service taker households. If bid is high and unaffo rdable for the majority households, respondents 

may not cooperate for the proposed program. Many stud ies shows bid and household wiJlingness 

to pay goes in different direction. If bid is high, household wiJli ngness to pay could be small. If 

bid is small, household willingness to pay cou ld be high. So, this study expected starting bid 

might has negative coefficient sign. 

FASW (see table 4.1 for interpretation of the variable) 

Here the study wants the effects of boys and girl s who discard household solid waste of 

household wiJlingness to pay for proposed pro gram. Pre test indicates that households who use 

boys and girls to discards their solid waste did not will ing to pay relative to other households. 

Based on this estimation, thi s study paper expected FASW may show negative sign. 

WSDM (See table 4.1 for the interpretation of the variable) 

Households who use municipal solid waste service probably know at least the advantage of 

municipal container relative households who do not use municipal solid waste service. These 

households expected to participate in th is improved solid waste management program. So, the 

stud y expected WSDM may show pos iti ve sign from the coefficients o f household willingness to 

pay for the proposed program. 
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4.4. Model Specification 

The study basically estimates the value of household willi ngness to pay fo r the provision of 

improved solid waste management program. And also the paper identifi es the determinants of 

household WTP. Here, dependent variable (WTP) will test through selected explanatory 

variables. As we see in the introductory pM for collecting househo ld WTP data I used both 

single bounded dichotomous choice and open ended CVM format. 

Willingness to pay is a categorical variable. For su'ch categori ca l variable, we basically use either 

logit or probit model or other simi lar models to estimate the coeffi cient of regression models. So, 

this study choose probit model for testing the probability of househo ld wi llingness to pay for 

proposed improved solid waste management program. The probit model in thi s study framed 

under Random utility theory. The central themes of Random utility theory refl ects that although 

one person knows hi s/her utility certainly, it has some components are unobservable from the 

view of the researcher. As a result, the researcher can only make probabili ty statement about 

respondent's yes or no responses. In thi s particular problem respondent 's yes or no WTP 

responses to the proposed new improved sol id waste management program. 

According the rule, the indirect utility function fo r /' respondent can be specified as fo llows: 

Uij = Ui (Yi , Xj , £ ij ) ..... . . ......... . ... . .. . . . ...... . ... . . . .... . .. .. ......... . . .. .... . .4.1 

Where Vi = j'h respondent 's (household income) 

1 = I denotes the final state and i = 0 the sta tu quo (o r the initia l state) 

XJ = vector of househo ld characteristics and allributes of a given choice. 

E '.I = random component of the given indirect util ity. 
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From this function , the households or consumers accepts the proposed bid only if: 

U Ij (Yj - Bt Xj , E Ij) > UoiYj, Xj , E OJ ) ... ..... ...................... . ..4.2 

Where Bj' . is proposed bid. This condition will meet if a payment or the initial bid Bj' IS 

introduced due to the changes in measurable attribu tes. For the above inequality, researcher can 

only make probability statement of yes or no responses, because the random component of 

preferences can not be known. According to lite rature, the probability that the respondent says 

yes is that probability that respondent thinks that he/she is better of in the proposed program. 

For household j , the probability is: 

P(yes) = [Ulj(Yr B j ' ,Xj, Elj» UO/Yj ,Xj, EOj ) ..... ....... .... . ..................... .4.3 

This probability statement provides an intuitive basis to analyze binary 
responses (Hanemann 199 1) . 

Probit Model 

Probit Model is a probabi li ty Model. The model can be obtained from a simple latent variable 

Model. Thi s model can be defines as-

Zj = Bo + B 'X ; + !O; ......• . •..•.. .. •.. .• . .................................. .4.4 

Where: 

• Z; is unobservable households actual WTP fo r improved so lid waste management servIce . Z, 

is simply a latent variable. " 'hat we obse rve is a dummy va ri able WTP, , which is 

clelined as 
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WTP i = 1 if Zi > Bt .. ............. .. .. ..... ........... ............................... .4 .5 

WTP i = 0 if Z i < B i' ... ................................... . .. . ........ . ............ .... . .4.6 

B is vecto r of parameters of the model 

Xi is vector of explanatory variables 

Ei ( the error term) and is assumed to have random norm al di stributio n with mean zero and 

common variance 82 
( Green, 1993) 

B i' initial b id 

Since the study use single bound CVM format , we need specify thi s type of format, In the single 

bounded el icitati on format, the /' respondent is asked if she/he would be wi lling to pay the initial 

' bid ' ,(Bn to get, say a given improvement in environmental quality. The probability of a 

" " " " pY orN(B') b . f d '1' yes response , or a no response i can e cast III terms 0 ran om uti Ity 

max imization chosen by the respondents. It is clear from the random utility frame work that the 

indi vidual, WTP is a random variable from the point of view of the researcher. Thus, while the 

individual knows his/her own maximum WTP, Zi to the observer is a random variable with a 

given cumulative distribution function (cdt) denoted by G(Z; ,8) where 8 represents the 

parameters of thi s di stribution ,which are to be estimated on the basis of the responses to the cv 

survey. After the work of Hanemann(1989) the response probabi li ties related to the underlying 

WTP di stributi on are: 

pY = P { yes to B ;' } == P {Bi'< Zi} = G(B i·,8 ) ............ ... ........ .. ........ .... .4.7 

p N = P { no to Bn == p { B i' > B;'}= 1- G (Bi' ,8) ......... .. ... ........ ........... .4.8 
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The resulting log - likelihood function for the response to a cv survey using single bounded 

fo nnat is 

Y • N • 
Ln L ( 8) =S {d; InG(B; ,8) + d; In[l- G(B; ,8)] } . ........... . .. .... . ..... . . .... .4.9 

Where =' 1' if the i'h response is yes and '0' other wise, and diN = I if the the i'h response is 

no and 0 other wise. One of the main objectives of estimat ing empirical WTP model based on 

the CY survey response is to derive central value (mean) of the WTP distribution ( Hanemann, 

Lomis and Kannimen 1991). Mean WTP (IJ ) using the model fo r the single-bounded probit 

model formally defined as fo llows: 

!l = -alp 

where a is the constant( or intercept) 

~ is the coefficient of the bid 

Tobit Model 

Alternati ve method to OLS when the dependent variable response is zero fo r a significant 

fraction of the observation is the so called Tobi t model. The Tobit model is also known as a 

censored regress ion model (Greene 1993). In a censored model some samples values are reported 

at limit va lue instead of actual values. In this study M WTP (maximum willingness to pay) is a 

latent var iab le which is not observed when it is less than or equal to zero but is observed if it is 

greater than zero.The Tobit model can be described in terms of a latent vari able MWTP (Greene 

1993, Charlie Hallahan hn p://www2.sas ) 

MWTP; = a + B'X; + E; if RHS > 0 . .... .. .. .. ...... ... ... ......... ...... .... .... 4. 10 

= 0 other wise (i.e. , RI-IS :'0 0) .. . . ..... . . ... ..... . ... . ......... . ... . ...... . .4.11 

46 



The observed variable Y satisfies: 

Y= MWTP ifMWTP > a 

Y=a if MWTP < a 

for some limit value a. 

Where 

MWTP = Maximum willingness to pay 

RHS = Right hand side 

a = intercept 

B ' = vector of coefficients 

X j = vector of independent variables 

Cj = Disturbance term which is independently and normally distributed with mean zero and 

common van ance 

82 with Cj - N (0,82
) 

The marginal effect on E [MWTP/ xl is the lI sllal formula for a linear model, but that the 

marg inal effect on the mean of the censored variable Y is a positive multiplep. The marginal 

effects are: 

oE[MWTP */ax]= ~ 

and 

oE[y/x] /ax=~CD (W'x- a)/8) . 

Where CD= standard normal density fu nctioll. 
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In deriving the log likelihood function (In L) fo r the censored regression model, we can assume 

that the limit value a = 0 (Charlie Hallahan http://www2.sas). 

Where the first LI is over the non-censored observations and the second sum LO is over the 

censored observations. Then. the estimated model with censored data is the following: 

MWTP j = Bo+BICBID)+B2CAge)+B3C Familys) + B4CHARG2) + B5Csex) + 

B6CHDMI) + B7(HHDC) + B8CHHED) + B9CDlST) + BIOCHQSG) + 

BIICHHDCI ) + BdCHIL) + B J3CEXP) + B I4CWSDM) + BI5(FAS W) + 

BI6CRSWM) + 0, 

IfRHS > 0 ............ .......................... .............................. . ............. .4. 13 

= 0 Other wise ( i.e., RHSs 0) 

4.5 Description of study Area 

Yeka sub city is one of the largest sub city centers in Addis Ababa. This sub city center is found 

in north eastern part of Add is Ababa. The region bounded by Oromia regional state al north east, 

Gulele and Arada sub cilY centers at west, Kirkos sub city center at south and Bole sub city at 

south and south eas!. 

Yeka sub city divided b\ II admini strative kebele 's. The c ity relati ve to majorit y of other c ities 

is large by its area. The Iota I area of the reg ion is 509222 km 2 T hi s area is divided 790 km ' 
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center of the sub city, 474110 kIn 2 forest, 80 kIn 2 area bounded for industry, 20100 kIn 2 

different service construction have built on, 350 km 2 used for different purpose of the 

community, area bounded for different purpose 655 km 2, area bounded for transp0!1 and service 

90 km 2, area bounded for expansion of different service is 9372 km 2, Area used for road 

communication is 3675 km 2 

, Concerning population, the city has 398, 896 projected population. From thi s total sum 195, 459 

are femal e and 203, 437 are male. Yeka sub city is the center of many economical and social 

activities. In Yeka there are more that 10 small scale manufacturing industries, their capital range 

from fift y thousands birr up to twenty million birr. In the city we observe different market places, 

from these places shola market shola "Gebeya') is the biggest one. In this sub city we can find 

hotels fi-om small scales up to large standard hotels. 

In Yeka sub city from projected household number (79,779) around 4576 househo ld live in 

kebele or gove nUllent houses. The city is also a center of education and health. In this city I 

found around 116 elementary grade, 48 secondary school, one gove rnment college and more 

than ten private col leges. From all private colleges fi ve of them are hea lth co lleges. '2 

'2 . Yeka economic and socia l fig ures co ll ected from Yeka sub city cente r. 
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4.6. Solid waste management in Yeka Sub city center 

Solid waste in Yeka City center (in Addis Ababa too) should co llect, transport and dispose in 

man ner that does not pollute the environment and harm health (Regulation no 13/2004). But in 

the area we observe inefficient solid waste management system and majority of households do 

not know the negative outcome of the waste. The study identified some relevant points which 

wi ll be discussed here. 

Although there is no reliable data on the amounts generated in Yeka sub city center, it is roughly 

estimated that the city administration (Yeka sub city) produces 2003 of solid waste per day. The 

per capita waste generated on the average is 0.22 kgs which is consistent to the capital city 

(Damit Walelegne 2003). One family size or household on the ave rage di scard 5.84 kilo of solid 

waste per week. From all kebeles of Yeka sub city center kebe le 19 and kebe le 'Q8LM-1s the 

kebeles ' which generate large amount of solid waste. 

The study indicates that only 40 % of the interviewed household has some knowledge or 

experience about so lid waste management. This suggest that majori ty of households have little 

information or knowledge about so lid waste management. From all interviewed household 42.4% 

of households use municipal solid waste contai ner and 38.5 % use private so lid waste co llectors 

association who give door to door so lid waste co ll ection service. The remaining perc~nt of 

households ( 19.1 %) discard thei r sol id waste aro und ri ver, road or any open pl aces or burn or 

land filled their so lid waste in their compound . The study observes from result that, the di stance 

between municipal container and each household is too far. It takes 634 meter on the average, 
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even some household far more than two ki lo meter. This point gives us some hint to say there is 

poor so lid waste management in the region. 

Solid waste management in Yeka basical ly di vided in to government (Municipal), Private solid 

waste collector cooperatives, and individual househo ld solid waste management system. In the 

capital there is one office which manages and controls the activities of each sub city. In Yeka sub 

city administration also there is one divi sion (so lid waste management group) which manages 

and control solid waste co llection and di sposa l activities. 

Municipality city administration gives service fo r collection and disposal of solid waste. The city 

administration collects household so lid waste through door to door collection service and gives 

municipal container service. By door to door co llection system households living in accessible 

streets dump their solid waste in the trucks at a specifi c time in the week. But thi s system is 

inaccessible for the majority of households living the region. Municipal container is the major 

service of municipality of Yeka. Municipal city pu t di ffe rent size of container at different places. 

The number of conta iner is not more than 3 in cach kebe le. The assumption of these containers is 

every household drop their solid waste in the conta iner and city administration will lift up to 

disposal place. But a ll things related to co ll ect ion and disposa ls are not good. 

Solid waste management group in Yeka sub city center is poorl y organized. Manpower and 

fac ilities to co llect and manage a ll so lid ,,·aste in the region are not enough. There are only five 

all types so lid waste co llector cars. All waste collected by municipali ty and private solid waste 

co llectors are brought to a single land fill at Rcpi. Of course, all types of so lid waste are dumped 

at Rep i land fi ll site wi th out any effort of segregation. These all prod uce ineffi cient col lecti on 
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and disposal of sol id waste, which bring dissatisfaction to the majority of households. The other 

way of so lid waste co llection is co llection of solid waste by private so lid waste co llectors' 

cooperatives. These private co llectors give door to door so lid waste co ll ection service to house 

holds. Private collectors discard households' solid waste to near by muni cipal container. From 

solid waste collectors groups some cooperative discard household solid waste in the rivers. 

Private co llectors receive 10 birr per month per family on the average to give their service. 

Households also exercise some solid waste management system in their households. Some 

households co llect and segregate their solid waste to burn and landfill their solid wastes. Other 

households wrongly discard solid waste to near by river, road, and any open places. Majority of 

these households don not know the consequences of this act. 
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5. EMPRICAL FINDINGS: RESULTS AND DISCUSSION 

In this part both descriptive and econometric analysis are used to investigate the information 

obtained from the survey . All result obtained with the help of LIMD EP and STAT A econometric 

soft ware. The stud y use STATA particularly for descripti ve statisti cs and LIMDEP for main 

part of econometrics analysis. In data collection activity, sum of 230 households were 

interviewed. From thi s total sample only 177 households (76.96%) were analyzed. The remaining 

53 (23.04%) are either invalid or incomplete respo·nses. 

5.1. Descriptive Statistics 

It is generally understood information regarding socio-economic demograph ic characteristics and 

attitude of the respondent is important to appreciate their WTP to provide new solid waste 

management schemes. In this part socio- economic variables, which may have a great influence 

on WTP for proposed environmental program will be analyze in detail. 

According to the survey result, 101 respondents (57.06%) are female and remaining, are male 

respondents. From these household around 75% .i.e 133, households are male headed. The 

respondent 's age ranges from 2 1 up to 80(see table 5.1). Significant portions of (more than 80%) 

respondents are active labor force. The mean age is 40 years. 

53 



Table 5. 1 Households age category 

AGE boundary Freq percent cum 

2 1-25 19 10.73 10.73 

26-30 37 20.90 31.63 

31-3 5 23 12.99 44.62 

36-40 29 16.38 61 

41-45 18 10.17 7 1.1 7 

46-50 16 9.04 80.21 

51-55 12 6.78 86.99 

56-60 I I 6.22 93.2 1 

61-65 4 2.26 95.47 

66-70 1 1.7 97.17 J 

7 1-75 2 1.13 983 

76-80 3 1.7 100 

Total 177 100 

Table 5. 1 Source own 

Households' fami ly size ranges from one up to thirteen. The mean value of households ' family 

size is five members. Around 90% of households have family size up to eight members (see table 

5.2). In the study fami ly size consider a signifi cant variable and expected to influence WTP for 

proposed program. From the total respondents 125(70 .62%) are married and the remaining 
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29.3 8% are among divorced, unmarried, widow and others. 

Tab le 5.2 households' family size 

FAMIL Y -SIZE Freq Per·cent Cum. 

1 9 5.09 5.09 

2 20 11.3 16.39 

3 26 14.69 31.08 

4 20 11.3 42.38 

5 25 14.12 56.5 

6 00 18.64 75.1 4 0 0 

7 23 12.99 88 .13 

8 7 3.95 92.08 

9 1 1.69 93 .. 77 0 

10 8 4.52 98 .. 29 

II I 0 .. 57 98.86 

12 I 0 .. 57 99.43 

13 I 0 .. 57 100 

To tal 177 100.00 

Table 5.2 Source own 

In the case study area individual household income ranges from 105.00 -5000.00 birr. The mean 

income household is I I 17.45 birr. Household ' s income has generated from different sources. 

38.42% of households' income derives from government services, 38.42 % of households income 

derives from se l f jobs, while the remaini ng percent (23 .16 of households' income generated from 

working in pri vate organization and other sources. 
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House arrangement also has different features. From all respondents 54.24% owned house 

privately. 14 households (7.91 %) rent house from kebele of house agency. The remaining 37.85 

% of households rent house from individual of have house by means of different conditions. 

Respondents education start from 0 level(illiteracy) up to 181h years level of education (maximum 

level of respondents education is 2nd degree) The mean level of education is 11 th grade , this 

reflect that majority of respondents in the case study area are li terate and can read, understand 

literal academic demonstration. 

Table 5.3 Household income distribution 

Income Frequencies percent Cum%. 

100-500 66 37.29 37.29 

501 -1000 55 31.07 68.36 

1001 -1500 18 10. 17 78.53 

I SO 1-2000 16 904 87.57 

2001-2500 
, 

1.69 89.26 j 

250 1-3000 10 5.65 94.9 1 

3001 -3500 4 2.26 97. 17 

350 1-4000 1 .57 97.74 

4001-4500 I .57 98 .31 

4501 -5000 
, 

1.69 100 j 

Total 177 100 

-Table ).3 source own 
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5.2Households willingness to pay for the provision of improved solid waste 

management system 

To meet the objectives i.e. to get households willingness to pay for the provision of so lid waste 

management single bounded open end CVM question raised to the sampled households. In the 

study WTP influenced by different socio economic variables, some of these variable highl y 

significant and maj ority are insignificant. If we take family size, this variable is significant in 

Probit and insignificant with Tobit model but the variable has negative sign in both models. Age 

one the other hand is tested as insignificant in · both models. Education and income are both 

significant variables by different significant levels with Tobit modeL In Pro bit model education is 

insignificant variable whil e household head income is significant variable with 5% significant 

leveL There are also other variable which will be discussed in next title. 

Based on selected soc io econom ic variables effects respondents answer the given single bounded 

open end CVM questions. From all 177 respondents 148(83.05%) respondents sa id yes for the 

participation in new schemes (program). On the same token they are willing to pay some amount 

money fro m their income. These people assumed understand the benefit and the outcome of new 

program and have positive attit ude particularly for new so lid waste manageme nt program. The 

mean value of maximum willingness to pay is 9.84(9 birr with 85 cents), and some people can 

afford bid up to 30 birr. On the other hand 25 (14.12%) respondents are ul1\\·illing to participate 

in new program. These people unable to participate in new improved so lid waste management 

program due to a numbers of reasons. Some of respondents saying no because of their income 

may not afford to pay for thi s program. other respondents assume thi s type of program only a 

concern of the government or city administration, other people say ing no due to improper 
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understanding of solid waste and solid waste management some respondents protest due to think 

of no positive expectation, others simply protest with out reason. 

Based on the result 148 respondents are willing to pay 9.85 birr (predicted max bid) for the 

provision of new improved solid waste management program. In the case study area there is 

398,896') projected total populations. If we divide this total population with predicted family 

size, we may predict 79, 779 households in the region. From all over households of Yeka only 

83.05% (331283) population or 66256 households are potential payers for the provision of 

improved solid waste management program. 

These potential payers are willing to pay a sum of 65262l.6 birr per month and 7,831459 .2 birr 

per annum from their potential monthly income of 74037767.2 birr (household no multiply by 

predicted monthly income). This figure predicts that potential payers can pay 0.88% of their 

income for provision of new schemes. 

From the share investment cost calculation responsible management consider 65262l.6 birr 

which is the share of households per month for investment and total cost of new solid waste 

management program. Ifwe assume households share is 50 % of total cost for fi ve year 

' 3 Source Yeka sub city center 
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investment period, households wi ll pay 7,83 1,459.2 birr per alUlUm 39, 157,296.00 birr for all five 

years and government and other donor wi ll contribute e thi s amount too because their share also 

50 % of total investment cost. This figure indicates that households or public have great potenti al 

fo r this type of environmental and public interest investment. 

5.3 . Econometric Analysis 

In Model specification part, the study used two selected Models (Probit and Tobit) for analys is 

of socio economic explanatory variables and estimation for coefficients of the variables. By the 

help of these two Models two maximum likelihood estimates are made. Probit Model is used to 

analyze factors affecting a probability of positive willingness to pay for the provision of new 

solid waste program. Some influential and sign ificant variables wh ich influence the probabi lity 

positive wi llingness to pay are identified with the Probit Model. Majori ty of soc io economic 

va riables affect positively or negatively the probability of positive WTP with insignificant 

degree. Tobit model is used for testing relevant soc io economic variables whether they affect 

positively or negatively the amount of money households are willing to pay for proposed new 

im proved so lid waste management program. [n thi s model max imum willingness to pay for 

proposed program became explai ned or dependent variable, wh ile other socio economic variables 

became explanatory or independent vari ables. 

The study did not start estimation through the selected mode ls with out some important tests. The 

first test \\·as. if the problem of mul ti-co- linearit \' ex ists in soc io econom ic var iables. If such kind 

of problem is entered with out correct ion our pred icti on becomes insignifi cant or even incorrect. 
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The presence of multi-eo-linearity may observe through the help o f correlation matrix analysis 

(Gujarati 2003). If correlation coefficient is 0.8 and above gives us some hint of the presence of 

multi-eo-lineari ty (see Annex F). So with this test the study identified two variables distance and 

time up to the nearest municipal container. To reduce thi s problem the paper dropped time 

vari able fro m analys is other variables couldn 't have such kind of problem. 

The other test is the presence of heteroscadasticity problem in the model. Such kind of cross 

sectional data encountered with heteroscadasticity problem . If the test result shows that the null 

hypothes is of homoscadasticity is rejected shows that there is the presence of heteroscadasticity 

problem. In the study the existence of heteroscadasticity problem tested in both Probit and Tobit 

Models by log- likelihood ration (LR) test (see Annex A). With log LR test the study found 

heteroscadasti city problem exist in this data. Of course, heteroscadasticity is a common problem 

of cross secti onal data. To control heterogeneity problem in both model the study use helro 

command for estimation of maximum likelihood. 

To measure goodness of fit R2 is not the exact measure for such kind model rather in Tobit and 

Probit Model we used Likelihood ratio index. Likelihood ratio index tested before the general 

ana lysis. Likelihood ratio index results presented in Annex B, with this test the study found 

Probit model explains about 17.4 % of the variation in explained va riable. 

5.3. 1. Probit Model- Results and Discussion 

In Prob it model the stud y analyze the impact of SOC IO economic variables on pos itive 

pro bab ilit ies of wi ll ingness to pay for proposed program (prov ision of improved so lid waste 
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management program). Before analysis, the study considered the following basic assumption of 

the model( F: ILogit and Probit Models.htm). 

• The observations on dependent variable are assumed to have been randomly sampled 

from the population of interest. 

• Dependent variab le is caused by associated explanatory variable and explanatory 

variables determined by influences outside the model. 

• There is uncertainty in the relation between dependent variables and explanatory 

variables as reflected by a scattering of observations around the functional relationship. 

Probit results (Probit resu lt presented in table 5.4) show that four socio economic and attitudinal 

variables were significant at least at 10% level of significant. Significant variables of the Probit 

results are family size, household income, quantity of solid waste which household discard per 

week and Bid. The interpretation of each result will be the following. 

In the Probit model the variable Age has positive sign. Age has 0.002 marginal effects. But 

Probit result indicate age is insignificant at 10% level of significant. In addition the sign of the 

variable is not like the expectation. The resul t may shows aged people are more willing to pay for 

the proposed program than you ng people (other things remain constant). Of course age in the 

case study area may not consider as factor to affect the probability of household willi ngness to 

pay for improved solid waste management program, because age tested as insigniiicaill variable. 
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Family size 

As expected Family size has negative sign. Small family size is more wi lling than large 

familysize to say yes for proposed program. Probit result shows that family size has - . 03 4 1 " 

marginal effect, which interprets as the increment of one family size reduced the probabili ty of 

positive willingness to pay by 3.4 I percents. More over, fami ly size is a significant variable with 

five percent degree of significant level. This indicates that fami ly size has a great influential role 

on positive willingness to pay. 

Table 5.4 . Maximum likelihood Estimates With PROBIT model 

variable Marginal Standard b / St.E P n zj >z J Mean of x 
effect Er ror 

Constant .0422 .1 92 4 .219 . 8263 
BID -.0075 . 0044 - 1 . 695 . 0901 11. 3277 
AGE .0021 .0025 . 844 .3 985 40 . 04 52 
FAMILYS -.0341 . 0160 - 2.134 .0328 5. 0282 
SEX · .0 619 . 0522 1 . 186 . 2356 . 5 706 
HARG2 -.04 50 . 06 - . 750 .4534 . 3672 
HDM I . 000 1 . 0001 1 . 865 . 0622 111 7 . 452 
HHDC . 0204 . 0633 .323 .7466 .3842 
HHED . 0089 .0072 1. 233 .2176 11 . 3898 
DIST -.0 00 1 .0001 - . 935 . 3500 667. 514 1 
HQSG . 0216 . 0092 2 . 358 . 0184 5 . 6808 
HHDCl . 0284 . 0648 .438 . 6611 . 384 2 
CHIL .021 6 . 02 50 . 864 . 3876 1 . 6 554 
EXP . 0871 . 0587 1.483 .1380 . 384 2 
WSDM - . 0063 . 055 7 - . 114 . 9093 . 4 294 
FASW -.1 082 . 0672 - 1. 61 0 .10 7 4 .146 9 

RSWM . 005 3 .0620 . 08 5 . 932 1 . 2881 

Table 5.4 Source own survey. 
Superscript indicates:'" Significalll at 1%. "S ignificant at 5%, 'Sign ificant at 10% 
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A Dummy variable Sex equal to one when sex is fema le, and zero if other wise. Like expectation 

sex variable has positive sign. This indicates females are more willing than male for improved 

so lid waste management program. Woman in developi ng countri es generally responsible for 

household management, this may be one reason, for answer why woman more inclined to say yes 

for this type of program. The result indicates that that when sex is female , the variable has 

positive marginal effect on probability of positive WTP. The variable has . 0619 marginal 

effects, which interpreted as when sex is a female the probability of positive willingness to pay 

increase by 6.19percents units. But sex is insign ificant variable at least at 10% significant level. 

This shows sex difference has insignificant role on the probabi lity of positive WTP for improved 

so lid waste management program. 

HARG2 

This variable is dummy variable where HARG2 is equal to one if household live in the house by 

paying house rent to the owner's and zero if other wise. Like expectation HARG2 has negative 

sign and has - 0.045 marginal effects. The marginal effect of the result interpreted, if household 

pay rent for the house which he or she live in , the probability of positive wi llingness to pay for 

the proposed program will reduce by4.5 percent. But \-\ARG2 is insignificant variable to affect 

the probability of positive willingness to pay, because the va riable tested with \ 0% signifi cance 

level. 
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HDMI (Income of household) 

As expectation the variable household income has positive sign. If one household has more 

income he will cooperate to pay for proposed program. On the contrary, poor people assumed are 

not wi ll ing to pay fo r new program. Based on the result, HOMI has .00001 marginal effects, 

which interpreted as when income increased by one unit (birr) the probabi lity of positive WTP 

will increased by 0.00 I percents. In addition Income is signifi cant vari ab le at 5 % significant 

level. This reflects that income has an immense rol e for improved solid waste management 

program. 

HlIDC 

I-lHOC is dummy variable; it is one if household head is civil servant or zero if it is other wise. 

Like expectation thi s variable has positive sign. This sign indicates that, one household is more 

willing to pay for improved solid waste management program if ho usehold head is working in 

government organization. The marginal effect of this variable is . 0204, th is result interpreted as, 

if household head is civ il servant the probability of positive willingness to will increase by 2.04 

percents. But HHOC is insignificant variable to influence positi ve WTP, because HHOC is 

insignificant at 10% signifi cant levels. 

HHED (Household head level of education) 

As expecta tion I-IHEO has positive sign. The result indicates that educati on has~itive influence 

on probab ility o f yes for improved solid waste management program. The more household head 

is high ly educated, the more he or she wi ll say yes to pay for proposed program. The marginal 
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effect of HHED is 0.0089, which interpreted as when household head education increase by 

one unit the probabil ity of positive WTP increased by .89 percents. But education is insignificant 

variable with 10% level of signifi cance. 

DIST (Distance to nearest municipal container) 

Distance variable has negative sign in Probit result. The result implies, when di stance household 

to nearest municipal contai ner become long the Probability positive willingness to pay for the 

proposed program will reduced. Sign Probit result is not like expectation. Household who live 

far from municipal container may not cooperate to pay for such program, or they may dump their 

solid waste in any open place out of municipal container with out any penalties. Or households 

who live far from municipal container may not know the side effect of so lid waste, wh ich 

discards with out care. But like most of the variables Distance tested as insignifi cant variable at 

10 % significant level. 

HQSG (quantity of solid waste di spose off from household) 

As expectation I-IQSG has positive sign. This reflects quantity of solid waste and the probabi lity 

of positive willingness to pay go in the same direction. HQSG is signifi cant va riabl e with 5% 

significant level and has 0.02 16 marginal effects. The marginal effect of I-IQSG interpreted as 

when quantity of solid waste which di scards from household increase by one unit the probability 

of positive willingness to pay wil l increase by 2 .1 6 percents. The resu lt indi cates that quant ity of 

solid waste which di scards from each household has some influenti a l ro le for testing the 

probability of household wil lingness to pay for proposed improved so lid waste management 

program. 
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HHDCl 

HHDCI is dummy variable where HHDCI is equal to one when household head is sel f 

employee, zero if other wise. Like expectation HHDC I has positive sign, which reflects, other 

things remains constant, the more household head become self employee the more he/her is 

willing to pay for the proposed program. HHDC I also do not consider the major factor for the 

probability of household willingness to pay for the proposed program, because I-lHDC I tested as 

insignificant variable with 10% level of significance. 

CHIL (Household children below 18th years) 

Probit result shows chi I variable has positive sign. This results indicates, when number of 

children in household become large househo ld may say yes to pay for improved so lid waste 

management program. The sign of the Probit result is consistent with the expectation. The 

marginal effect of Chi 1 is 0.0216 which interpreted as, if household children increase by one 

probability of positive willingness to pay for the proposed program will increase by 2.16 percent. 

CHIL tested as insignificant variab le with 10% significance level like most of socio economic 

and attitudinal variables. This indicates number of children has insignificant role for deci sion of 

households for improved so lid waste management program. 

EXP 

EXP is dummy variable where EXP is equal to one if a respondent has some experience or 

knowledge on so lid waste management, and equal to zero if other wise. Like expectation Probit 

result has positive sign. Thi s implies, when household has some knowledge, awareness or any 
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experience on solid waste management, household may say yes for the proposed program. In the 

probit result EXP has O. 0871marginal affect , which interpreted as, when respondents has 

some knowledge or experience on solid waste management , the probability of positive 

wi llingness to pay for the proposed program will increase by 8.71 percents. But like other 

variables EXP tested as insignificant variable with 10% significance level. 

Like expectation Bid has negative sign and has - . 0075 marginal effects. This result 

indicates when bid increase by one uni t t he probability of positive WTP for 

improved so lid waste management program will decrease by 0.75 percent. More over, Bid tested 

as significant variable with 10 % significance level. This shows Bid is important variable for the 

probability positive wi llingness to pay for improved sol id waste management program. 

FASW 

FASW is dummy variab le where FASW equal to one when so lid waste from household carried 

by boys and girl s to nearest municipal container, or zero if other wise. As expectation FASW has 

negat ive sign. If gi rl s and boys carried so lid waste to the nearest municipal container, the result 

predicts household will not cooperate to pay for the proposed program. The marginal effects of 

FASW is -0. 1082 , which interpreted as , when househo ld use boys and gi rl s to carry so lid waste 

to nearest municipal container the probability of positive willingness to pay for the proposed 

program will decrease by 10.82 percent. FASW has insignificant role for decisio n of WTI' for 

proposed improved so lid waste management program. because the vari ab le tested as insignificant 
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at 10% level of significance. 

WSDM 

WSDM is dummy variable where WSDM is equal to one if household discard their solid waste to 

the nearest municipal container and zero if other wise. WSDM has negative sign. This sign 

indicates that, if household use municipal container, he or she not inclined to say yes for 

proposed improved solid waste management program. But like most of socio economic variables 

which are tested in thi s study this variable tested as insignificance variable. 

RSWM 

This variable is also dummy variable where RSWM is equal to one if household think solid waste 

management is a responsibility of both government and public and equal to zero if other wise. 

Household may think solid waste management is a responsibility of either publ ic or government 

or both. But households, who think solid waste management is only a responsibility of 

government or only responsibilities of public are insignificant number. On the other hand, 

households who think so lid waste management is a responsibility of both government and public 

(RSWM) relatively large. RSWM is still insignificant variable to affect the probability of positive 

willingness to pay for the proposed program, because RSWM tested as insignificant variable with 

10% significance level. 

5.3.2.Tobit Model Results and Discussions 

In Tobit model dependent variable is max imum willingness to pay and explanatory variables are 

socio economic variab les which one way or another affect the household wi llingness to pay for 
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proposed new program. Maximum likelihood estimates with Tobit model presented in tableS.S 

Like the Probit model some variables are significant and most of the variables are insignificant 

with major significance levels. The specification of Tobit Model is the following: 

MWTPj = ex + B'Xj +Ej if RHS > 0 

= 0 other wise ( i.e, RJ-l S~O) 

where E -N ( 0, 82 
) 

MWTP= maximum willingness to pay 

B' = coefficient of explanatory variables 

X j = exp lanatory variab les 

Based on the study variables the model will have the following form: 

MWTPj = Bo+BJ(BID)+B2(Age)+BJ( Familys) +B4(sex)+Bs(HARG2) + B6(I-IDMl) + B7(HHDC) 

+ B8(HHED) + B9(DIST) + BJo(HQSG) + BJJ(HHDCI) + B J2(CHI + BIlCEXP) 

+ BJ4(WSDM) + BJS(FASW) + B J6(RSWM) + Ej 

Table 5,5.Maximum li kelihood estimates with Tobit model 

Variable Marginal Standard b/St.Er P[ I Z I >zl Mean of X 

effect Error 

Constant 2 . 5761 3 .747 .687 . 4918 

BID . 0525 . 8656 .606 . 544 4 11 . 32 77 

AGE - . 00004 . 0463 - . 001 . 9996 40 , 0452 

FAMILYS -.4860 . 3125 - 1.555 . 1199 5 . 0282 
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SEX - . 6491 1 . 0109 - . 642 .5208 . 5706 

HARG2 -2.5928 1 .16 64 - 2.223 .0262 .3672 

HDMI .0026 . 0006 4 . 781 .0000 1117.4 520 

HHDC -.7754 1. 2138 -.639 .5229 .3842 

HHED . 3383 . 1477 2 . 291 .0220 11.3899 

DIST -.0005 . 0009 -.536 . 5922 667 . 5141 

HQSG . 3365 . 1645 2.046 .0408 5 . 6808 

HHDC1 -. 2233 1 . 2732 -.175 .8608 . 384 2 

CHIL .5005 . 4968 1.007 .3138 1.6554 

EXP 2.1665 1.00 64 2 . 153 .0313 . 38 42 

WSDM -.8435 1. 0510 -.803 .4 222 . 4294 

FASW -. 2885 1. 4172 - .204 .8 387 . 1469 

RSWM -.1863 1 . 0861 -.172 . 863!~ t:-- . 2881 
C"'! :, 

J /.I, 

I ~ ,~ . 
~-- fi'3":J .":0. , 

"""-~'~'" 

Table 5.5 Source own survey, --~: 

Superscript indicates: ... Significant at I % . "S ign ificant at 5%, 'S ignificant at 10% 

With TOBIT model estimation the study identifi ed five significant vari ables: HARG2, HOM!. 

HHEO, HQSG and EXP. From these sign ifi cant variables HOM! (househol d income) is the most 

significant variable and influence household willi ngness to pay at most. because thi s variable 

tested as signifi cant variables with I % sign ificance level. Remaining variables are insign ificant to 

influence household willingness to pay in the stud y area . The interpretation of Tobit model resull 

(see table 5.5) presented here . 
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Age 

Based on Tobit result Age has a positive impact on household willingness to pay for proposed 

program, because this variable has positive sign from the coefficient household maximum 

wil lingness to pay. The sign of this result implies , when respondent age increased respondents are 

more wi lling to pay the amount for proposed program. But age is not affect household 

willingness to pay significantly, because age tested as insignificant variable at 10 % significant 

level. 

F AMIL YS (family size} 

Based on the result, family sIze has negative significant impact on household WTP. This 

variable is not influential for testing household willingness to pay in the study area, because 

FAMILYS tested as insignificant at 10% significance level. The variable has negative sign which 

indicates that respondent willingness to pay will increase as household family size decreases and 

decrease as fam ily size increased. 

Sex (see table 4.1 for the interpretation) 

Based on Tobit result Sex has negative sign. This result implies that men respondents are more 

will ing to pay relative to female counter parts. But sex different is insignificant role to affect 

household willingness to pay, because Sex tested as insignificant at least at 10% level of 

sign ificance . 

HARG2 (see table4. 1 for the interpretation) 
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With the reference of Tobit result HARG2 has negati ve coefficient sIgn. This variable 

significantly affects WTP because the variable tested as significant at 5% sign ificance level. The 

sign of the variable indicates that if a household live in house by renting from individual , 

maximum willingness to pay for proposed program will reduced(other things remain constant). 

HDMI (Income of household) 

Income in Tobit Model is very influential and significant variable for estimating maximum 

willingness to pay fo r proposed program, because HDMI is tested as significant at 1% level of 

significance. This is an indication for saying income can influence WTP a lot . The variable has 

positive sign. The sign indicates that when income of household increase respondent willingness 

to pay wi ll increase and when income of household decrease respondent willingness to pay will 

reduce. 

HHDC (see table 4. 1 for the interpretation) 

Based on the result HI-IDe has negative coefficient sign. Thi s indicates that, if household head 

working in government organization, respondent will not will to pay for proposed program. The 

variable is insign ifi cant like other variables. 

HHED (Respondent education) 

Education in Tobit model is very significant explaining factor for household maximum willing to 

pay. HI-lED has posit ive Sign and tested as significant at 5% significance level. The sign of the 

variable indicates th aI when respondent educat ion increased Idecreased. respondent wi lling to pay 
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will maximized/minimized. 

DrST (Distance to nearest municipal container) 

Here Dist has negati ve coeffi cient sign. The result indicates that distance and WTP go in different 

direction. This relation unexpected, initial bid arrangement, type exi st ing sol id waste 

management, or negative expectati on may produce such type of resu lt. Of course. DIST tested as . ". 

insignificant variable like most of socia economic variables. 

HQSG (quantity of so lid waste di scard fro m household per week) 

As expected, HQSG has positive coefficient sign. This reflects that house hold quantity of sol id 

waste produce positi ve influence on maximum WTP. The more household discard quantity of 

sold waste, the more they are willing to pay for the proposed program. In add ition HQSG tested 

as significant variable with 5% level of significance. So, we can say that HQSG has some 

influential rol e on household WTP. 

HHDCl (see table 4. 1 for the interpretation) 

With the reference of Tobi t model the variable has negative coeffi cient sign. The result 

interpreted as if household head source of income derive from self employee his WTP for 

proposed program will reduced. Though the variable has negative impact on household 

wi llingness, thi s vari ab le tested as insignificance li ke most of the variables. 

CHIL (number of chi Idren below 181h years} 

In Tobit Model CHIL has posi ti ve sign. Thi s shows when household children incrcase/ dec rease 

it is expected that ,,·illi ngness to pay will increase/dec rease by some amou nt. [lut thi s vari able-
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tested as insignificant variable. 

EXP (see table 4 .1 for the interpretation) 

Based on Tobit result EXP has positive coefficient sign. The result points out that if household 

has some knowledge or experience on solid waste management he Ishe is more willing to pay for 

the proposed program. The variable is significant at 5% significant level, which reflects 

experience has some impact on household willingness to pay. 

BID 

Bid has positive sign with Tobit model result. This reflects Bid and maximum will ingness to pay 

goes in the same direction. However, this result is unexpected, bid and maximum will ingness to 

pay should go in different direction based on price and demand theo ry. Bid in this study consider 

the price for proposed program. This result may cause by stm1ing bid bias and may also cause by 

household miscalculation or the result or due to other reasons. But Bid still insignificant impact 

to affect household maximum willingness to pay, because the variable tested as insignificant 

variab le with 10% level of significance. 

WSDM (see table 4.1 for the interpretation) 

Some household use municipal services li ke municipal container and other households do not use 

municipal container. To test the impact of such condition on household will ingness to pay, 

WSDM tested in Tobit model. In Tobit model resu lt, the variable WS DM has negative sign. This 

indicates household who use municipal container do not willing to pay for proposed program. 

Thi s may reflects households who use municipal container may not interested with the service or 

they may not want to pay more for thi s program. However, WSDM tested as ins igni ficant like 
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other most socio economic variables. 

F AS W (see table 4 .1 for the interpretation) 

Majority of households use boys, girl s, women or men fro m fam il y member of the household to 

discard their solid waste. Households who use only girl s or only boys or only women or men are 

very insignificant in number. Household who use both girl s and boys are relatively large number. 

To test the effects of this condition FASW tested in Tobit model. In Tobit resu lt FASW has 

negati ve sign. The s ign of the coefficient variab le indicates that when household use both boys 

and girls from family member, respondent wi llingness to pay will reduce relative to household 

who don't use both girls and boys. Even if the sign of F AS W indicate negative sign, the variable 

has a insignificant impact on household willingness to pay, because FAS W tested as insignificant 

variable with 10% significance level. 

RS WM (see table 4. 1 for interpretation) 

Households thinki ng of solid waste management could a responsibili ty of both government (city 

administration) and public may has an impact on household willingness to pay for proposed 

program. To test such condition RSWM tested in Tobit model. With Tobit model RSWM has 

negative sign. The sign of the coefficient indicates that, when household think solid waste 

management could be a responsibility of both government and pub lic, respondent max imum 

\\ illi ngness to pay could reduced or minimized. Still. RSWM tested as insignificant variable with 

10% significance leve l. So, RSWM could not consider the major factors to affect household 

wi llingness to pay for proposed program. 

In overall analys is from all soc io economic va riables. household Income, household head 

education, Expericncc, Quantity of so lid wastc. types of hous ing ownership are the most 
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signifi cant variable to determine household maximum willingness to pay in TOBIT model. While 

in PROBIT model family size, household income, quantity of sold waste which discard from 

each househo ld and bid are the most influential variables to determine the probability of positive 

wi lling ness to pay. 

5.3.3 Revenue analysis from household WTP 

From simple arithmetic calculation, the study. predict the mean of maximum willingness to pay 

could be 9.85 , w ith Tobit model the study estimate conditional mean of maximum willingness 

to pay at sample point equal to 9.48. Tobit estimation considers the effect of all socio economic 

variables. 

Table 5.6 Revenue at different price of household WTP 

Sample Total 
HHsWTP HHs 

Class MID SAMPLE at least that WTP 
Boundary pt DIST Total amount at least 

WTP for no of Total that Total 
(in birr) WTP HHs WTP amount revenue 

freq 0/0 No % (cumm) 

( 1) (2) (3) (4) (5) (6)=2x5 (7) (8) (9) ( 10)=9x2 

0-2 1 31 17.51 13969 13969 177 100 79779 79779 

3-5 4 24 13.56 10818 43272 146 82.49 65810 263240 

6-8 7 4 2.26 1803 1262 1 122 68.93 54992 384944 

9-11 10 63 35.59 28393 283930 118 66.67 53 189 531890 

12-14 13 
, 

1.7 1356 17628 55 3107 24787 32223 1 J 

15-17 16 34 19.2 1 15326 2452 16 52 29.38 23 439 375024 

18-20 19 8 4.52 3606 68514 18 10.17 8 114 154 166 

2 1-23 22 0 0 0 0 10 5.65 4508 99 176 

24-26 25 8 4.52 3606 90 150 10 5.65 4508 112700 

30-32 31 2 1.1 3 902 27962 2 1.1 3 902 27962 
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• Table 5.6 source own data 

If city administrati on of Yeka sub ci ty center decide based on optimal bid (optimal bid is the bid 

which bring higher revenue, See table 5.6) they choose bid 1O.00birr. At that level of bid Yeka 

sub city center can earn birr 531,890.00 per month and 6,382680.00 per year. Table 5.6 indicate 

that if at least 100% of the population participate for the contribution of bid city administration 

can get 79,779 .00 revenue from household share for investment of new program. If 82.49 % of 

household participate city administration can get 263,240.00 birr per month and so on. Optimal 

bid 10.00 birr which provide 531,890.00 birr revenue per month obtained from only 66.67% of 

the population. Of course majority of households (28,393) participate in optimal bid category. 

Ifwe add additional bid on optimal bid revenues gets from households and households who 

participate in the proposed program wi ll decrease. On the contrary if we reduce the bid below 

optimal bid revenue become decrease but households who participate in the program may 

increase. Here the general demand analysis exercised with the relation of bid and number of 

households willing to pay that proposed bid. 
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CHAPTER SIX CONSLUSION RECOMMENDATION AND POLICY 

IMPLICATION 

6.1 CONCLUSION 

[n general the study mentioned in li terature and empirical studies the basic methods for valuing 

environmental goods. Major environmental valuing techniques are clearly elaborated. From these 

methods contingent valuation method is the selected model for this type of study. CYM uses 

survey question to elicit willingness to payor willingness to accept. So, the study se lected CVM 

method, to elicit WTP for the provi sion of improved solid waste management program. In 

conceptual framework part the study described points and theories on solid waste management 

and problems. Efficient and proper so lid waste management can do a lot for economic and 

envirorunental and societal benefit of a given city. From the practical experience of yeka sub c ity 

center, the study observed poor and ineffi cient solid waste management system. 

[n the study, major solid waste problems of developing countries like Ethiopia mentioned briefly. 

Health hazards of so lid waste problems are widely seen in least develop ing countries even in 

Addis Ababa majority of children di seases directl y or indirectly linked with inefficient so lid 

waste management system. Good and effi cient so lid waste management techniques and systems 

are not enough to control solid waste problems, proper policy and practica l instruments are 

necessary important for better result. 
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With the given problem statement the study use two Model ( Probit and Tobit) for estimating 

household willingness to pay for proposed improved solid waste management program. Probit 

model is used to estimate basic significant variab les for testing the probability of positive 

household willingness to pay for proposed improved so lid waste management program, whi le 

Tobit model is used to estimate the determinants of household maximum willingness to pay for 

proposed program. Income, education, quantity of solid wastes and experiences and knowledge 

of household on solid waste management and HARG2 (household housing arrangement) are 

basic determinants of household willingness to pay in the study area. The study concludes that 

there is a significant relationship among household wi llingness to pay and these variables. 

However; age, sex, household nature of work (HHDC and HHDC I), distance and remaining 

dummy variables: WSDM, FASW, and, RWWM we re fou nd to be insignificant variables. 

The study also found out that 83.62% of households are wi lling to pay for proposed improved 

sol id waste management program, while 16.38 % of households says no to pay a small amount of 

money for the proposed program . Shortage of income and consider solid waste management the 

concern of the city administration or the government were the major reasons for households to 

say no or unwilling to pay for proposed program. In general, the result implies that majority of 

Yeka community is willing to improve exist ing so lid waste management. 

6.2. Recommendation and Policy implication 

The resu lt of the stud y indicates that majority of case study area need improved so lid waste 

management program. The study proposed two sub programs: the first sub program is directed to 
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the frequency of sol id waste collection from municipal so lid waste container and the distance 

between household home and container, the second sub program concerns strengthen recycling of 

solid waste program. Here, in the program many shops whi ch collect recyclable used product 

fro m households will be established. These shops gives reaso nable amount of money for the 

return of each used products. This condition motivates the communi ty to store and give their 

recyclab le used products to new shops. In over all effects, so lid waste in the community may 

reduce significantly, since program generate additional income for households and city 

administration the program may appealing for all parties. 

For provision of this program, the study identified basic significant variable with pro bit and Tobit 

model estimation. Household income, Family size, bid and Quanti ty of solid waste which 

household discard are basic significant variables with Probit mode l. These four variables have a 

significant impact for the probability of positive will ingness to pay. Quantity of solid of so lid 

waste di scards from each household and income has positive impact, while bid and Family size 

have negati ve impact on probability of positive willingness to pay. With Tobit model five 

variables are significant for at least 10 % significant level. City administration or responsible 

bodies for solid waste management should give due attention to these signi fi cant variable for 

better maximum benefit for proposed program. In Tobit model from the sign ificant variables 

onl y ]-]ARG2 (household who li ve in the house by paying rent) has negative sign but the 

remaining signifi cant variables have positive sign. HARG2 has infl uentia l ro le for household 

willingness to pay. Household who live in rent house are not will ing to pay fo r the proposed 

program or they may not pay more fo r the program. So, cit)' admini strati on should develop at 

least a sense of ownership fo r the house which they li ve to motivate the ir wi ll ingness to pay. 
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From positive signifi cant vari ables Income of household highly influential vari able with Tobit 

model. Any strategy or plan to increase the income of household could motivate or strengthen 

household willingness to pay based on this study result. Like income education of household 

need expand to strengthen household willingness to pay not only for solid waste management but 

also for all sector of the economy. Experience or knowledge on so lid waste management has 

some impact for household willingness to pay decisions. If household has some experience, 

respondent may will to pay more for proposed program. So, households need have some 

experience or knowledge to control, to manage, to discard their solid waste efficientl y and 

economically. On this regard expansion of education and some advocacy services on so lid waste 

are important. So, city admi nistration should developed purified program to reach ho useholds to 

expand or extend experience and knowledge on solid waste management. The last but not least 

signifi cant variable in Tobit model is quanti ty of solid waste has a positive impact on ho usehold 

willingness to pay. If household has a huge quantity of solid waste, household may willing to pay 

some amount of money. Here, the study should not encourage households to have large quantities 

of solid waste to induce them to pay more, but the study may encourage household to use their 

solid waste and reduce the cost o f the waste for example be means of compose, so lid waste 

recycling option (which the study indicates in the 2nd sub program) or any other chosen method to 

manage their solid waste effi c ientl y. 

Finall y the study selected Yeka sub ci ty center from capital city. Prov ision improved so lid waste 

management program is a responsibil ity of all. City admini stration or sta te. public, all 

government and non gove rn ment organization need parti cipate in the program. If thc ci ty 
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administration open door for public to participate for this program health and envi ronmental 

problem derives from so lid waste will minimized. By doing so households and city 

administration may generate additional financial and non financial benefit, City become clean 

and comfortable to live. 
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APPENDICES 

Annex A. Test of Heteroscadasticity 

In both Probit and Tobit estimation heteroscadasticity problem were tested. The method th is 

study used to test heteroscadasticity is Log likel ihood ratio test (LR) test. The LR statistics of 

testing the null hypothesis of homoscadastici ty assumption obtained by: 

)' LR = 2[ Log Lu- LogLr] ; where 

ALR = Log likelihood ratio test 

Log Lu = the value of unrestricted log-likelihood funct ion 

LogLr = the value of restricted log-likelihood nmction 

AI.R has x2 (n) distribution with n degrees of freedom where n is the number of independent 

restriction. If the data do not supp0l1 the null hypothesis (homoscadasticity assumption), then the 

value of the test- statistic became large and null hypothesis is rejected i.e, ALR > x2 (n). With Log 

likelihood ratio test estimation I found the following test. 

I" with probit estimation 

LogLu = -64 . 19655 

LogLr = -78 . 9395 1 

Since ALR = 2[ Log Lu- LogLr) 

=2[- 64 . 19655 --78.93951] 

= 2[ 14.74296] 

=29.48592 
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ALR result (29.486) is greater than the critical value of the chi square at 16 degree offreedom at 

95% which is 26.3. This comparison indicate we should reject homoscadasticity assumption 

accept heteroscadasticity assumption. 

2nd with Tobit estimation 

LogLu =-5 14.1430 

LogL, = -5 47.8888 

Since ALR = 2[ Log Lu- LogL,] 

= 2[-514.1430 --547 . 8888] 

=2[33.7458] 

=67.4916 

With estimation, the critical value of the chi square at 16 degree of freedom is 26.3 at 95% level. 

Here also the value of ALR is greater than the critical value then we conclude we reject the null 

and accept heteroscadasticity assumption. 

Annex B. Tests for Goodness of fit 

For testing goodness of fit I use likelihood ratio index ( Green 2nd edition ,1993) which 

equi va lenllo R2 in conventional OLS regressions model. It is computed using the formula 

LRI= I - lnL / InLo 
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Where InL is the value of unrestricted log likelihood function and InLo is the value of restricted 

log likelihood function. LRI is lies between 0 and I. If it is one implies perfect fit. According to 

Green values between zero and one have no natural interpretation but as LRI approaches to one 

may some sign of improvement in goodness of fit, and that LRI increases as fit of the model 

Improves. 

Probi t estimat ion 

LRI= I - lnL / InLo 

InL =-64.19655 

In Lo =-78 . 93951 

LRI = 0.187 this means that the model explains about 18.7 % of the variation in explained 

variable. 
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Annex C. A Contingent valuation survey questionnaire 

Name of Interv iewer· ....... . ..... ......... . 

Date of interview ............ Length of interview .......... Minute 

Location (kebcle) ...... .. .. . 

INTRODUCTION TO THE RESPONDENT 

This survey is being undeltaken by a student of Addis Ababa University Faculty of Business 

and Economics in the Department of Economics. The questionnaire is designed to obtain 

information on the current situation so lid waste in the capital city .The result of questionnaire 

helps to present research for partial fu lfillment for the award ofMSC in Economics. Your 

responses wi ll help to improve solid waste management system of the city and help pol icy 

makers to make practi cal dec isions. 

The interview will take a few minutes and the answer wi ll be completely confidential and str ictly 

for academic purpose. Your responses will be opinions and there is no correct answer. So, honest 

di scussion is the best \\ay ahead. 

PART A- RESPNDENTS ATTITUDE TOWARD SOLID WASTE AND SOLID 

WASTE MANAGEMENT 

I . Do yo u have prior lnowledge or experience concerning any solid waste management 

90 



practice? I. Yes 2. No 

If you say yes, answer question 2; if you say no jump to question 3. 

2. Please mention your prior solid waste management knowledge or experience. 

3. What are types of solid waste that come out from your house mostly? 

Please order them. 

I . food , fruits and kitchen waste. 

__ 2. Broken glasses, bottles, and aluminum goods. 

__ 3. used plastics and papers. 

__ 4. used and surplus: medical goods, tablets and packages. 

__ 5. other_ specify_ 

4. What is estimated quantity of solid wastes generated from your house per week? 

__ Kilo or __ 'Madaberiya' 

s. How do you dispose off your so lid waste? 

I. We take all solid waste to nearby municipality storage container ('genda') 

2. We keep all sol id waste for private co llectors ____ _ 

3. We tluow all so lid waste around river, road and street and in any open 

places. ____ _ 

4. We take some solid waste to nearby municipality container (,genda') and we 

dispose remaining solid waste in any open places ___ _ 

5. We di g a hole around the house/ in the village and bury or burn it 

6. We keep some so lid wastes for recycling purpose, we take the remaining to 
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municipality storage container (,genda') __ _ 

7. We keep some solid wastes for solid waste compose, we take the remaining to 

municipality storage container (' genda') 

8. Other __ specify __ 

6. If you used some of your solid waste for recycling purpose please specity types of recyclable 

solid wastes. 

7. What is your benefit you get from solid waste recycling? 

If you dispose off your solid waste in municipal solid waste container answer from 

question 8, Ifnotjump to question 13. 

8. How do you take your solid waste to municipal container? 

I. By daily laborers (by cash) __ 2. By member of house hold __ 

3. By cart __ 4.By own car_ 5. Other specify __ _ 

9. If you used dai ly laborers how much you pay per week?-___ _ 

10. What time it take fi'om your home up to the nearest municipal container? 

I. Below 10 min 2. From 10-20 min 3. from 21- 40 min 

4. From 41- 60 min 5. above 60 minute. ___ speci fy _ _ 

II. If yo u take your so lid waste by members of house hold , who has taken solid waste from the 

home up (0 municipal container? 
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I. Girls __ 2. Boys __ 3. Girls and boys, ___ 4. Adult women __ 5. Adult 

men __ 6. Other _ specify ____ _ 

12. By what time freq uency, you take your so lid waste to municipal container? 

1. Oaily __ 2. Two days per week_ 3. Three days per week_ 4. Four days per 

week_ 5. Five days per week_ 6. Six days per week_ 7. One day per week_ 8. 

Other_ specify __ _ 

13. If you keep your solid waste for solid waste collector cooperatives by what frequency they 

collect solid waste from your home per week? 

I. One day per week __ 2, Two days per week __ 3. Three days per week_ 4. 

Four days per week __ 5, Five daysper week __ 6. Six days per week__ 7. 

Oaily __ 

14. How much yo u pay for the service you get from solid waste collector cooperative? 

I . 5 birr per month __ 2. 10 birr per month __ 

3. 15 birr per month __ 4. Other_ specify __ 

IS. Are you happy with the service of so lid waste collector cooperative? 

I. Yes 2. No 

16. If you answer question 15 'No' what is your reason for your answer? 

17. How far it long, from your home up to the nearest municipal contai ner? 

I. below 50 meter 2. From 5 1- 150 meter 3. From 151- 300 meter 

301- 500 meter 5. above 500 meter_ specify _ _ 
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18. Are you happy with municipal solid waste container service (,genda') 

1. Yes 2. No 

19. If you answer question 18 'No', what is your reasons for your dissatisfaction? 

1. Municipal solid waste container is very far from my home __ 

2. Solid waste from container is not co ll ected quickly __ 

3. Some solid wastes have dispose of out side the container __ 

4. The environment around the municipal container is not clean __ _ 

5. Other __ specify _ _ 

20. How important do you consider solid waste is part of the economy? 

1. Very important __ 2. Fairly important __ 3. Fairly unimportant_ 

4. Unimportant _ _ 

21. Who do you think should be responsible for efficient and proper solid waste management? 

1. Only state or City administration_ 2. Community __ 3. Private Investor __ 

4. City administration and community_ 5. Non government organization __ 

6. Other_ specify _ __ _ 

22. What are your reasons for your choice in Question 21 ? 

23. How do you perceive the problem of so lid waste in the city? 

I. A series problem __ 2. A fairly series problem __ 

3. Not a very series problem 

5. Other __ specify _ _ 

4. It IS not a problem at all 

24. If you have thrown your so lid waste outside municipal solid waste container, please speciry 
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your dump sites. 

I. Any place around river_ 2. Any open place outside home_ 

3. Any place around streets and roads __ 4. Other _ specify _ _ 

25. What is your reason for your solid waste dumping in any open place (around river,.road etc)? 

1. Municipality storage container ('genda') is far from my household. __ 

2. Private so lid waste collection fee is unaffordable 

3. I have not had enough money for such expenditure __ 

4.1 have not have storage place of solid waste __ 

5. I consider it as normal and right action __ _ 

6. Other _ specify __ 

26. What other problems do you for proper handling of solid waste by each household? 

PART B- WILLINGNESS TO PAY OUESTIONAIRE 

Introduction 

Many people, who li ve in Addis Ababa, think that the current inappropriate handling of solid 

waste in the capital is causing serious human health and environmental problems. Many people 

par1icularly chi ldren have victimized by the problem of solid waste. If solid waste is effi ciently 

and properly managed, envirolU11ent of the region properl y will protect manageably, city become 

clean and comfortable for life, additional job opportunity and income ,,·ill create . In relation to 

this topic , assume that the Municipality is planning to provide an improved so lid waste 

management program in you r area .. For thi s new solid waste management improvement 

program, two sub basics programs have designed: 
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• By first sub program each house hold on the average can get nearer 

municipal container within 100- 200 meter. The speed of solid waste collection time can be 

raise up to 500% on the minimum. In addition to this collection of solid wastes ,municipality of 

Addis Ababa in dump site separate the decomposable solid waste from the indecomposable ones 

and making quality compost from the fo rmer that can be sold to users at a reasonable price. From 

the indecomposable wastes those which can be recycled will be recycled and the rest will be land 

filled. 

• The second sub program concerned with solid waste recycling program. By thi s 

program many shops established at your site for buying recyclable goods from communi ty. 

Household sell their broken recyclable goods such as : glasses, bottles, aluminum products; used 

papers with reasonable price. The shops also return the cost of recyclable package goods (these 

goods need not have any damage or problems) from households. In general with the formation of 

these programs: environment can be protected properly; city become clean and comfortable for 

life, house hold may get add itional revenue, many jobs opportunity will be created. However, 

implementing thi s program is very costly for the municipality and the users are required to share 

the cost of rurllling the program by paying a user charge for the service per month . 

So, you require paying the share of investment cost for thi s improved so l id waste management 

program . Your share of payment depends on the volume and quantity of so lid waste which you 

dispose of, from your home. Investment on this program wi ll undertake before you pay for the 

program. Your payment share is to cover the share of investment cost. This cost div ided in to a 

number of years. Based on the above information, answer the following willingness to pay 

questions. 
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27. Are you willing to participate in this program? 

l. Yes 2. No 

If you answer question 27 is yes answer question 28, if you say no jump to question 3 l. 

28. For thi s solid waste improvement program, do you pay 511 0115/20 birr per your total solid 

waste that comes out in a month? l. Yes __ 2. No 

If you answer question 28 is yes or no answer question 29. 

29. What do you pay at maximum per your total solid waste that comes out in a month? 

30. What type of payment vehicle could be use for this program? 

I . Tax per month__ 2. Service charge per month __ _ 3. Other _ specify __ 

31. If you say no for question 27, what is your reason for your unwillingness 10 participate rur 

this solid waste management improvement program? 

I. I consider so lid waste management improvement program a concern of state _ _ _ 

2. I consider ex isting so lid waste management enough for me __ 

3. I have not had enough money to for this program __ 

4. I do not expect fruitful result from this program __ 

5. Other __ specify ___ _ 

SECTION A- RESPNDENT PERSONAL DATA 

32 . What is you r name? _______ _ 
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33. Name of head ofhousehold. ______ _ 

34. Your address: kebele ___ .House no ___ _ 

35. Gender (observation) l =female _2=male __ 

36. How old are you? __ 

37. Marriage status 

1. Married __ 2. Single_ 3. Separated __ 4. Widow __ _ 

5. Widower __ 6. Other __ specify ___ _ 

38. Are you the head of the house hold? 

1. Yes 2. No --

If you say yes jump to question 41, if you say no answer question 39 and 40. 

39. Who lead house hold economically? ______ _ 

40. What is your relation with the head of the househo ld? _______ _ 

41. How many people live in household including your se lf? 

1. Total 2. Adults (above 18th year) ----

3. Children (below 18th year) ___ _ 

42. What is your level of education in number of years? ____ Years. 

43. What is the education level of the household head? ___ Years. 

44. What is the education level of the most educated member of you r household in number of 

yea rs? ___ Years. 

45. How much is your month ly income, in birr _ _ _ 

46. Main Expenditures of the Household (in Birr): 

I. Housing: __ 2. Food: __ 3. Energy co nsumption (Electri city, Diesel, 

Charcoa l, Firewood, etc.,): __ 4. Phone: __ 5. Education: __ 
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6.Health: ___ 7. Other Expenses CEder', 'Ekube', etc.): ____ 47. How 

long have you been staying in this house (in months)? ____ _ 

48. Housing arrangement? I . Privately Owned __ 2. Rented from kebele __ 

3. Rented from Rental Houses Agency_ 4. Rented from individuals __ 

5. Other ___ specifY _ __ _ 

49. How much income in birr do you estimate your household receives monthly? __ 

50. What is source of monthly income who leads house hold economically? 1. Civil 

servant __ 2. Self employee _ 3. Private Organization employee 4. Other -- --

SpecifY __ 

51. Do you have a servant? I . Yes 2. No __ _ 

52. What is your religion? 1. Orthodox __ 2. Muslim __ 3. Protestant 4. 

Catholic 5. Jehovah witness_ 6. Other __ SpecifY __ _ 

THANK YOU 
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Annex D. Maximum likelihood Estimates - PROBIT MODEL 

Binomial Probit Model 
Maximum Likelihood Estimates 
Model estimated, Aug 15, 2007 at 10,46,50PM. 
Dependent variable 
Weighting variable 
Number of observations 
Iterations completed 
Log likel ihood func tion 
Restricted log likelihood 
Chi squared 
Degrees of freedom 
Prob [ChiSqd > value) 
Hosmer -Lemeshow chi - squared 
P - value= . 01715 with deg.fr . 

Y 

None 
177 

6 
-64 .19655 
-78.93951 

29 .48591 
16 

. 20858 15E-01 
13.76903 

5 

Variable Coefficient Standard b/St . Er. PlIZI>zJ Mean 
Error 

Constant . 2261768393 1.0294554 . 220 . 8261 
BID -.4016348058E-Ol .24621364E-Ol -1.631 . 102 8 
AGE .1116122046E-Ol .13283738E-Ol . 840 .4 008 
FAMILYS - . 1826061072 .85679282E-Ol 2.131 . 0331 
SEX .331405 7129 .28364092 1 . 168 . 2426 
HARG2 -.2409940326 .31971548 -.754 .45 10 
HDMI .3526606315E- 03 .19742692E-03 1.786 . 0741 
HHDC .10949493 52 .33836829 .324 .74 62 
HHED .4761338121E-Ol . 38619180E -Ol 1 . 233 .217 6 
DIST . 2133732085E-03 .22468560E-03 .950 .3423 
HQSG . 1158517462 .52514862E-Ol 2.206 . 0274 
HHDC1 . 1522749391 . 34766753 .438 . 6614 
CHIL .1157497 560 .13363130 .866 .3864 
EXP . 4667711684 .31199094 1.496 .134 6 
WSDM - .3398 148871E-Ol . 29864537 - .114 .9094 
FASW - .57982 72903 .3 5738742 -1 . 622 .1 047 
RSWM .2833 8 9198 9E - 0 1 .33264132 .085 .9321 
(Note. E+nn or E-nn means multlply by 10 to + or - nn power. ) 

I M a tri x : La ) 

1(17.4) 1 

Partial derivatives of E[y] f' [ * ) with I 
[00 

11.327684 
40.045198 
5 . 0 282486 
.57062147 
.36723164 
1117.4520 
. 38418079 
11 .389831 
667.51412 
5.6807910 
.38418079 
1.6553672 
.38418079 
.42937853 
. 14689266 
.2 881 3 5 59 

ot X 

I 
, 

i 

! 
i 
I 

, 

: 



respect to the vector of characteristics . 
They are computed at the means of t he Xs .. 
Observations used for means are Al l Obs . 

Variabl Coefficient St andard 
e Erro r 
Constant . 4221399056E- 01 . 1 92 411 32 
BID - . 7496173 328E-02 . 44223 713E- 02 

AGE . 208314722 4E 02 . 24675130E 02 

FAM ILYS -.34081 88261E - 0 1 .1596 9390E 01 

SEX .6185406817E 01 . 52 1 55134E 0 1 

HARG2 -.44979494 15E-01 . 59 990339E - Ol 

HDMI . 6582 111862E- 04 . 35 2 97188E- 04 

HHDC .2043630185E-01 . 6 3250 327E- Ol 

HHED .88 866 34154E-02 . 7207030 5E -02 

DIST -.3982430135E-04 . 4261238 3E- 04 

HQSG . 2162274677E-01 . 91716515E-02 

HHDCl .2842082710E-01 .64820341E-Ol 

CHIL . 2160371l17E 01 . 25002 760E -O l 

EXP .8711888342E-01 .58728969E-Ol 

WSDM - . 6342356928E-0 2 . 55690373 E 01 

FASW - .1082198506 . 6721 4 8 42E 01 

RSWM .5 2892192 69E-02 . 62049581E-Ol 

B/ St.E P [ I Z I 
r >zJ 

.2 19 . 8263 
-1 . 695 . 0901 

. 844 . 3985 

2.134 .0328 

1.186 .2356 

- . 750 . 4534 

1.865 .0622 

. 323 . 7466 

1.233 .2176 

- . 935 . 3500 

2.3 58 .0184 

.4 38 .6 611 

. 864 .3876 

1. 483 .138 0 

- . 114 . 9093 

-1.610 .1074 

.08 5 . 9321 

(Note . E+nn or E-nn means multIply by 10 to + or -nn power.) 

I Fit Measures for Binomial Choice Model I 
I Probit model for variable Y I 
+------------------ -- --------- - ----------+ 

Proportions PO- . 163842 
N= 177 NO- 29 

P1- . 836158 
N1 - 148 

LogL - -64.19655 LogLO -78.9395 
Estrella = 1-(L/LO)"(-2LO/n) = . 16840 

+--- -- -- - - - - - - - -- -- -- - - - - - - - - - - - - -- - --- --+ 

10 1 

Me an of 
X 

11 . 327 f 

40 . 0 4 5 : 

5.0282 · 

. 57062 

. 3 6723 

1117 . 4 

. 384 1 8 

11 . 389 

667 . 51 

5 . 680 7 

.3841 8 

1 . 655 3 

. 3841 8 

.4293 7 

. 1468 9 

. 2881: 



Efron 
.2 0338 
Cramer 
. 18040 

McFadden 
. 18676 

Veall /Zim. 
. 30289 

B\/Lerman 
.77459 

sqrd_ML 
.15345 

+------- ---------- --- - ------------ --- ----+ 

I Information 
I Criteria 

Akaike I . C . Schwarz I.C. 
.91748 216 . 38765 

+ --------- --------- -------------- -------- + 

Frequencies of actual & predicted outcomes 
Predicted outcome has maximum probability. 
Threshold value for predicting Y=l = . 5000 

Predicted 
------ ---------- + 
Actual 0 1 Total 
---- - - ---------- + 

0 4 25 29 
1 0 148 148 

------ ---------- + 
Total 4 173 177 

Annex E. Maximum likelihood Estimates - TOBIT MODEL 

Normal exit from iterations . Exit status=O. 

+------------ ------ ----------- -- --------------+ 

Limited Dependent Variable Mode l 
Maximum Likelihood Estimates 
Model estimated, Aug 15, 2007 at 

- CENSORED I 
I 

10,54, s1PM · 1 
Dependent variable 
Weighting variable 
Number of observations 

MWT P 
None 

177 
Iterations complet ed 4 
Log likelihood func ti on - 514.1430 
Threshold values for the model , 
Lower = . 0000 Upper=+infinity 
LM test [dfJ for tobit= 38 .891 [ 17J 
ANOVA based fit measure 
DECOMP based fit measure -

. 335667 
335096 

Variable Coefficient Standard 
Error 

constant 2.77290 6920 4 . 0280576 
BID .5648552438E-01 .93155359E-01 
AGE -.2501159312E-04 .49885073E-01 
FAMILYS - . 5231 304093 . 33666809 
SEX - . 69867 50943 1 . 0878799 
HARG2 -2 .790916411 1. 2556238 

J02 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

b/St . Er . 

.688 

.606 
- . 001 
1 . 554 
- .642 

-2.223 

p[lzl>zJ 

. 4912 

.5443 

.9996 

. 1202 

. 5207 

.0262 

Mean of X 

11.327684 
40.045198 
5.0282486 
. 57062147 
.36723164 



HDMI . 2845525 185E 02 .594451 44E 03 4.787 . 0000 

HHDC - .8346690557 1. 306438 8 - .639 . 5229 

HHED .3641036946 . 1589753 0 2 .290 . 0220 

DIST - .5016528631E-03 . 93660903E 0 3 - .536 .5922 

HQSG .3622 282109 .177 1 6124 2.045 . 0409 

HHDCl - .2403243814 1. 3704476 - .175 . 8608 

CHIL . 5387169670 .53487051 1.007 .3138 

EXP 2.332 024945 1. 0838829 2 . 152 .0314 

WSDM .9079754255 1.1311749 - .803 .4 222 

FASW .3104876257 1.525573 1 -.204 .8387 

RSWM -.2005623600 1.1690524 - . 172 .8638 
Dlsturbance standard devlatlon 

Sigma '. 6.325016178 .38427784 16.459 . 0000 
(Note : E+nn or E-nn 

\. 
means multiply by 10 to + or -nn power. 

M a trix: La 

[1 8 .4] 

" 

+-------- --------- ----------------- --- ------+ 

Partial derivatives of expected val . wi th 
respect to t he vector of characteristics. 
They are computed at the means of the xs. 
Observations used for means are All Obs. 
Conditional Mean at Sample Point 9 . 4879 
Scale Factor for Marginal Effects 9290 

Variable Coef fici e nt Standard 
Error 

Constant 2 . 576109142 3.7470879 
BID .5247665354E-01 . 8656066 1E 01 
AGE - .2323647910E 04 . 4634 4654E -01 
FAMILYS - . 48600 2981 3 . 31253423 
SEX -.64908 89704 1 . 0108788 
HARG2 -2 . 592840470 1.1664493 
HDMI .2643573569E-02 . 55295976E-03 
HHDC - .7754312161 1. 2138244 
HHED . 3382626548 . 14763624 
DIST -.4660 497319E-03 .86994870E - 03 
HQSG .3365202773 . 16450254 
HHDCl - .2232681636 1. 2732016 
CHIL .5004833353 .496 83124 
EXP 2 .166517288 1.0064317 
WSDM - .8435349118 1 . 0510213 
FASW - . 28845 18067 1 . 41 71644 
RSWM - .1863281185 1 . 0860791 

b/St.Er 

. 687 

.606 
- . 001 

-1 .555 
-.642 

-2.223 
4.781 
- . 639 
2 .2 91 
- . 536 
2.046 
-.175 
1.007 
2 .1 53 
-.803 
- . 204 
- .172 

P[IZI>z) 

.4918 

. 5444 

.9 996 

.1199 

. 5208 

. 0262 

. 0000 

. 5229 

. 0220 

. 5922 

. 0408 

.8608 

.3138 

.0313 

.42 22 

. 8387 

.8638 
Slgma .0 000000000 . (Fl x ed Parameter) ..... .. . 
(Note ; E+nn or E-nn means multiply by 10 to + or -nn power. 
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1117 . 4520 
. 38418079 
11.389831 
667 . 5141 2 
5 . 6807910 
. 38418079 
1 . 6553672 
.384 18079 
.42937853 
.14689266 
.28813559 

Mean of X 

11 . 327684 
40 .045198 
5.0 282486 
. 57062147 
. 36723164 
1117.4520 
. 38418079 
11 . 389831 
667 . 51412 
5 . 6807910 I 

. 38418079 
1 . 6553672 
.38418079 
.42937853 
. 14689266 
.28813559 
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