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ABSTRACT  

Many policies and frameworks in developing countries are directed at waste management. With increased 

rural to urban migration, most municipalities are faced with increased improper disposal of solid waste and 

one of the major constraints is limited financial capacity of local municipalities. The increasing financial 

challenges for waste management have prompted researchers to pay close attention to the demand side of the 

problem. This study seeks to analyse the determinants of household willingness to pay for improved 

residential solid waste management in Gweru. An open ended contingent valuation method was used to elicit 

household’s willingness to pay and a binary logit model was used to account for the factors influencing the 

respondent’s Willingness to Pay. The results from the study indicated that monthly average expenditure 

which is a proxy of household income, highest level of education and the age of household head are 

important determinants of household willingness to pay for solid waste management. The other variables 

were not statistically and significantly associated with the willingness to pay for waste management. The 

findings from this study indicate there is greater chance of success in solid waste management if there is the 

possibility of cost sharing. 

ÖZET 

Gelişmekte olan ülkelerdeki pek çok politika ve çerçeve atık yönetimine yöneliktir.Kırsaldan kente göçe 

arttıkça, çoğu belediye artan katı atıkların arıtılması ile karşı karşıyadır ve en büyük kısıtlamalardan birisi, 

yerel belediyelerin sınırlı mali kapasitesidir.Atık yönetimi için artmakta olan mali zorluklar, araştırmacıların 

sorunun talep tarafına yakından dikkat etmelerini sağlamıştır.Bu çalışma, Gweru'da konut katı atık 

yönetiminin iyileştirilmesi için hanehalkı gönüllü olma istekliliğinin belirleyicilerini analiz etmeyi 

amaçlamaktadır. Hanehalkının ödeme yapma isteğini ortaya çıkarmak için açık uçlu şarta bağlı değerleme 

yöntemi kullanılmış ve katılımcının WTP'sini etkileyen faktörleri hesaba katmak için ikili logit modeli 

kullanılmıştır.Çalışmadan elde edilen sonuçlar, hanehalkının gelirinin, en yüksek eğitim seviyesinin ve 

hanehalkı reisinin yaşının vekâleti olan aylık ortalama harcamanın, katı atık yönetiminde hane halkı için 

ödeme yapma istekliliğinin önemli belirleyicileri olduğunu ortaya koymuştur.Diğer değişkenler, atık yönetimi 

için ödeme yapma isteği ile istatistiksel olarak ve anlamlı olarak ilişkili değildir. Bu çalışmadan elde edilen 

bulgular, maliyet paylaşımı olasılığı varsa katı atık yönetiminde başarı olasılığının daha fazla olduğunu 

göstermektedir.  
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1. INTRODUCTION  

Over the last decade the volume of solid waste generated in large cities have been increasing at an increasing rate and this 

increase was largely attributed to increased urbanization due to urban migration and increasing living standards (Rathi, 

2007). Increased consumption, use of disposable products and excessive packaging are creating challenges for waste 

management in major cities especially in developing countries. Human generate large amounts and volumes of waste and 

the composition of solid waste varies over time and location.  Additionally the constant technological updates at household 

level in the form of TVs, radios, phones and other electricals entails families have a large amount of obsolete gadgets that 

have no formal disposal mechanisms. These gadgets contain a large number of toxic chemicals such as mercury and lead. 

Efficient waste management is essential for both environmental and health of urban residents as inadequate management of 

solid waste poses the greatest risk to local municipality. There are many policy instruments regarding waste management, 

due to budgeting and infrastructural constraints most municipal authorities are often unable to manage large volumes of 

solid waste generated. Solid waste management system comprise waste generation, collection, transportation and disposal 

(Sharholy et al, 2007), thus waste management requires adequate budgetary and infrastructural provision. 

There is increased concern that waste management in many cities of Zimbabwe is of poor quality and collection of garbage 

is irregular. This is evidenced by raw sewage flowing down streets and uncollected garbage in most residential locations. 

Investigations revealed that these poor waste management practices provide a range of health hazards to city residents as 

evidenced by increased incidences of cholera and typhoid in major Zimbabwean cities. Thus solid waste management is 

one of the most important environmental and health problem in major cities in the countries. 

Residents in most parts of Zimbabwe adopted informal waste disposal arrangements at their own personal costs in addition 

to municipal rates charges. This illegal waste disposal is the major concern for human health and environmental 

degradation in many urban centres. Thus local municipal must improve their solid waste management. However, for this 

improvement a higher cost is also explored anticipated as a result it is very important to find the possibilities of cost sharing 

by households. Then the question will be what are residents of Gweru willing to pay to increase efficiency and improved 

waste collection? Previous studies have shown that household willingness to pay is usually associated with monthly 

income, education level, age and household size (Alta et al., 1996). However, there is limited information on the factors 

influencing willingness to pay for solid waste management in Zimbabwe main cities especially when the general economic. 

This study therefore intends to identify the factors influencing willingness to pay for solid waste management in Gweru 

city. 

2. LITERATURE REVIEW  

Researches that have so far been carried indicate that waste management is a common phenomenon in almost every 

community as emphasised by a number of empirical evidence in this study. A research by Thirumarpan,(2015) from a 

binomial logistic regression confirmed that household willingness to pay for improved solid waste management in 

Batticaloa in Sri-lanka ,is significantly influenced by average household income and expenditure, household size positively. 

However, quantity of waste generated, number of times disposing the waste and gender had a negative and significant 

influence on willingness to pay for   improved solid waste management. 

Nkansah et al. (2015), used a cross sectional survey of a sample of 156 households in Tema Metropolis  using Contigent 

Valuation Method in Ghana. A tobit regression was used to estimate the determinants of willingness to pay for improved 

solid waste management. The study concluded that income, educational level, number of dependants, house hold size 

influences the willingness to pay for sanitation improvements.  

Naeem et al., (2013) In order to find out HH’s willingness to pay for solid waste management in district Peshawar in 

Pakistan, Binomial logit Regression model was used. The results were derived by using statistical packages SPSS. The 

regression results indicate that income, education, awareness, households size and diseases history have significant impact 

on HH’s willingness to pay. The results show that almost all the variables included in the model are significant. 
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Haile, (2011) in a research titled determinants of effective household solid waste management in Ethiopia in Ambo town 

used a sample of 200 households and a logistic regression to identify factors that determine the effectiveness of solid waste 

management. The descriptive findings shows that plastic paper and ash constitute major waste bulk and that there is a 

positive relationship between households’ income and waste management. Logistic regression analysis concluded that 

household head sex, household head education level, household’s location that is distance from the main road, household’s 

willingness to pay, household’s access to private waste collectors services and awareness on solid waste management are 

the main determinants of effective solid waste management. 

The study to examine the economic value of improved household solid waste management in Ibadani nNorth Local 

Government Oyo State, according to Salimonu and Ojo, (2007) they concluded that significant factors that determine 

household’s willingness to pay are the price of the service, age, educational level, household size and household’s monthly 

expenditure. 

3. METHODOLOGY 

3.1. Data Source 

The data collection was carried out by means of questionnaires and interviews. A stratified random sampling technique was 

applied to collect data whereby households were selected according to location and quality of housing. A total number of 

80 respondents were selected and interviewed; 56 from high income group and 26 from the other group. The respondents 

were asked whether they can support a new waste management strategy if it would cost them a certain amount of money 

each month. In addition the respondents were asked a series of socio-economic questions (education, household size, 

monthly average household expenditure, environment awareness, informal disposal arrangement. 

3.2. Model Specification 

Data collected from survey was analyzed using a logit model based contingent valuation method. The household WTP 

question was a dichotomous choice i.e. Yes / No, hence the study applied a binary logit model (Greenie, 2003). To identify 

the factors influencing willingness to pay for waste management by households, a binary willingness to pay was regressed 

against a vector of socioeconomic characteristics of households. 

The probability P of that the respondent will be willing to pay for improved waste disposal is given by: 

........................................................................................(1) 

Where    - vector of parameters to be estimated and 

         - Vector of independent variables 

WTP is function of monthly average household expenditure, age of household head, household size, education, 

environment awareness and informal disposal arrangement. 

Then for willingness to pay (=1/0) is given by: 

)))1/()log(Pr( 6543210   AGEIWDAMAEEAHhsEduWTPWTP  

...................................................................................................................................................... (2) 

Where, 

WTP= willingness to pay for waste management 

Edu=highest level of education for household head 

Hhs=household size 
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EA=environmental awareness 

MAE=monthly average expenditure 

IWDA=Informal waste disposal. 

AGE= age of household head 

 , =parameters to be estimated 

The mean willingness to pay MWTP  is  estimated as: 

01ln(
1

1




eMWTP  ).....................................................(3) 

Where  - estimated coefficient associated with payment out 

0 - Sum of estimated coefficient x their means. The odds of willingness to pay for improved waste management among 

urban households are given by: 
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The parameters were estimated using maximum likelihood estimation. 

4. FINDINGS 

The determinants of willingness to pay for solid waste management were estimated using a binary logistic regression model 

and the findings of the regression are given in table 1 below. 

Table 1. Logistic regression 

WTP COEFF. STD.ERR Z P>(Z) 

Tow 0.2120634 0.7407609 0.29 0.775 

Logmage 1.710051* 0.9932676 1.72 0.085 

Logage 4.613705* 2.650533 1.74 0.082 

Loghle 6.065877** 2.841602 2.13 0.033 

ms -0.3339878 1.086448 -0.31 0.759 

Cons -15.0005 5.793427 -2.59 0.010 

***, **,* denotes significance at 1%,5% and 10% respectively 

Log likehood =-46.530754                LR chi2 (5) =16.04 Prob>chi2= 0.0067 Pseudo R^2=-0.40720697 
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Logistic regression results gave a pseudo R2 of about 41 percent which means at least one of the variables if different from 

zero as 41 percent of the variations in willingness to pay for solid waste management in the city of Gweru can be explained 

by the independent variables in the model. The chi-square value of 0.0067 which is significant at 1% that’s confirming 

goodness of fit of this logistic regression model which shows that the model has explanatory power as there is no evidence 

of gross deficiencies with the model. The chi-square implies that one or more of the variables are important in predicting 

willingness to pay for improved solid waste management in Gweru city. 

                   Table 2. Marginal effects 

Variable dy/dx Std.err Z p>(z) X 

Tow 0.0511899 0.17876 0.29 0.775 1.15 

Logmage 0.4127882* 0.24005 1.72 0.086 2.06705 

Logage 0.1137* 0.63858 1.74 0.0810 1.66171 

Loghle 0.1464239** 0.6809 2.15 0.032 0.535714 

ms -0.0806211 0.26202 -0.31 0.758 0.209233 

***, **,* denotes significance at 1%,5% and 10% respectively 

From the table 2, the marginal effects results also confirm the logistic results in Table 1, the log of highest level of 

education (loghle); log of monthly average expenditure (log mage) and log of age (logage) are the significant variables in 

the model. The likelihood of households paying a given price for improved solid waste management increases as age of 

respondents increases. As the age of respondents increases, the likelihood of willingness to pay for waste disposal 

increases. This can be explained by the fact that as people become older they tend to understand the need for a clean 

environment more compared to younger people. Older people tend to appreciate the importance and need for a clean and 

safe environment hence a positive relationship between age and willingness to pay for improved waste management. 

There exists a significant and positive relationship between household monthly income as proxied by monthly average 

expenditure and household willingness to pay for improved waste management. A dollar increase in income increases the 

probability of willingness to pay by 41% as households with higher income tends to prefer a clean and safe environment 

hence they are more likely willing to pay for improved waste management compared to those with less income. This 

supports the theoretical evidence a positive relationship between household income and the demand for environmental 

quality improvement. 

The level of education as measured by the number of years of schooling is statistically significant in influencing 

willingness to pay for improved solid management. As the coefficient of education is positive, an increase in education 

increases the probability of household willingness to pay for improved waste management. A one more year increase in 

education would increase the likelihood of willingness to pay by 17%. This can be because education tends to enlighten 

households on the importance of an improvement in waste management and the risks associated with improper waste 

disposal. 

                               Table 3. Odd ratios 

WTP Odds ratio Std err Z P>(Z) 95% C.I 

Logmage 5.569508* 5.491684 1.74 0.082 38.47019 

Logage 90.80977* 237.2272 1.73 0.084 15197.47 

hle 408.6274* 1142.516 2.15 0.032 98010.93 

Source: ***, **,* denotes significance at 1%,5% and 10% respectively 
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The odd ration tests the hypothesis that the coefficients are equal to one and the results of the odds are shown on table 3 

above.  From table 3 above, the estimated odds that a household with a higher monthly average expenditure will be willing 

to pay for improved waste management is 5,57 times greater compared to the odds for a household with less monthly 

average expenditure. This signifies the importance of income in influencing the desire for household to manage and 

conserve the environmental quality. Older people are more likely willing to pay for improved service delivery by 91 times 

more compared to younger generations as older people are more conscious of the environment and service delivery. 

Younger generations tend to view service delivery as the sore responsibility of the government and local municipalities. 

Education tends to play an important role in influencing willingness to pay for improved solid waste management. The 

estimated odds for household highest level of education is 408.6. 

5. CONCLUSIONS and RECOMMENDATIONS 

The determinants of willingness to pay for improved waste management were identified using binary logistic regression 

model. The variables mean average expenditure, highest level of education of household head and age of household were 

noted to significantly influence household’s likehood of willingness to pay for an improvement in solid waste management. 

Households were generally prepared to pay a certain amount towards improved waste management as the households view 

waste management as a shared and collective responsibility. For the results, there is need to increase investment in 

education and promotion of public environmental quality awareness. This will help households to understand and 

appreciate the need for an improvement in environmental quality. The household with an understanding and appreciation of 

environmental quality will not solely depend on the government and municipal authorities for waste management as 

household will pledge more and be prepared to pay for environmental improvement. 
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