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Along with political and social aspects, rapid, unplanned development in Lebanon have 

led to improper Municipal Solid Waste Management (MSWM), which resulted in a 

major solid waste crisis in 2015, where piles of garbage filled the streets of Lebanon. 

This crisis was also accompanied by a massive social movement, public protests, and 

led to more mistrust in the central government, which left some people asking for 

decentralization of the solid waste management and giving charge to municipalities 

rather than the government. Lebanese policy makers have doubted the willingness of 

Lebanese citizens to engage in and pay for an improved solid waste management 

project, especially in rural areas with middle to low income. In this project,   the aim 

was to provide a case study in a rural area where people’s willingness to pay for 

improved MSWM services is tested. In addition, the study explored the municipality’s 

readiness to adopt decentralization as an approach for MSWM. In more details, this 

study examined the Willingness to Pay (WTP) for a hypothetically proposed integrated 

MSWM service (developed by the researcher) and its association with respondents’ 

recycling/ composting awareness and practices, attitudes toward MSWM responsibility, 

socio-demographics, and political-economic factors in Jdeidet Ghazir, a village in the 

rural areas of Kesrouane Lebanon.  The contingent valuation method was used to 

provide the evidence base for the financial feasibility and sustainability of adequate and 

improved MSWM in this village. Furthermore, the study aimed to investigate the 

municipality’s willingness to support the implementation of an integrated MSWM 

service as a step toward decentralization of the local MSWM services. 

A cross-sectional study design was employed to elicit respondents’ WTP for the 

proposed MSWM service through a payment card contingent valuation questionnaire. 

Data was collected from 228 households through a structured face-to-face interview 

with any available adult member of the household present in the house at the time of the 

interview. The collected data was coded numerically and analyzed with the statistical 

software STATA. Multivariate logistic regression and multivariate Tobit model were 

used to examine the factors associated with respondents’ WTP and maximum WTP 

amount, respectively.  

The results showed that 79.39% of respondents are willing to pay for the proposed 

integrated MSWM service in Jdeidet Ghazir. The mean of the maximum WTP amount 

was 73,377.19 L.L. per year per household. Both the multivariate logistic and Tobit 

regression showed that nationality, perception of the MSWM as a household 

responsibility, and as a government responsibility are significantly associated with the 
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households’ WTP and maximum WTP amount for the proposed integrated MSWM 

service. Moreover, the logistic regression model showed that the walking distance from 

the nearest solid waste collection point, and household disease history have also 

significant association with households’ WTP. The Tobit model showed that household 

income level, and perception of MSWM as an important problem, are also significantly 

associated with the maximum WTP amount for the proposed integrated MSWM service. 

The high respondents’ WTP percentage (79.39%) for the proposed integrated MSWM 

service reflects the importance and the high economic value of such service to the 

public in rural areas motivating the municipality to act fast and enhance the MSWM 

situation locally. Furthermore, the interview with the municipality mayor showed the 

willingness of the municipality to support the implementation of the hypothetically 

proposed integrated MSWM project. Indeed, the mayor revealed that the municipality 

has already started with a decentralization initiative of the local MSWM services since 

mid of June, 2018 by cooperating with the municipality of Ghosta, a neighboring town 

in Kesrouane. Lastly, this study provided the evidence that the municipality is willing to 

proceed with the decentralization initiative of the local MSWM services at the village 

and revise/update the yearly municipality fee to include the households’ yearly average 

WTP amount and partially cover the costs of the local improved MSWM project. 

Finally, the results of this contingent valuation study and its estimated statistical models 

can serve as a model to help policy makers and administrators in determining the 

optimal charges for proper MSWM services in Lebanese rural areas.  
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CHAPTER 1 

INTRODUCTION 

 

1.1. Background  

Solid waste results from basic everyday economic, social, recreational and 

other human activities (Minghua et al., 2009). Municipal Solid Waste Management 

(MSWM) is a procedure that includes solid waste collection, treatment and disposal 

services (Adapa et al., 2006). Solid waste generation has globally increased in the last 

few decades due to rapid civilizational progress, population growth, increased 

urbanization, booming economy, improved living standards, changed lifestyles and 

changes in consumption patterns (Minghua et al., 2009; Singh et al., 2014; 

Tchobanoglous et al., 1993). This has often gone hand in hand with inadequate MSWM 

which has become a problem globally, particularly for developing countries that lack 

the appropriate financial and technical resources as well as political will for proper 

management (McAllister, 2015; Ogwueleka, 2009; Chakrabarti & Sarkhel, 2003).  

 

1.2. Impacts of Improper MSWM on the Environment and Human Health 

Open dumping, one of the most common solid waste dumping practices in 

developing countries, is a case in point, as it has been associated with negative 

environmental and health outcomes. Open dumping practices are main contributors to 

surface and ground water pollution, air pollution, acid rain, global warming, climate 

change, soil pollution, failure of agricultural crops, and ecosystem deterioration (Alam 

& Ahmade, 2013; Ejaz et al., 2010; Azar & Azar, 2016). The environmental problems 
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associated with open dumping practices will in turn lead to negative health outcomes on 

the local populations such as cancer, chemical poisoning, low birth weight, congenital 

defects, neurological disorders, nausea, vomiting, asthma, rabies, malaria, and cholera 

(Agunwamba, 1998; Alam & Ahmade, 2013). A review about MSWM in Indian cities 

by Sharholy et al. (2008) found that approximately 90% of the solid waste are disposed 

in unsanitary open dumps, exposing the surrounding populations to heavy metal from 

the groundwater resources polluted by the leachate percolating from the open dumps. In 

Nigeria, improper MSWM has been found to spread odors and pests, including 

mosquitoes and other disease vectors (Agunwamba, 1998). Another study conducted by 

Ejaz et al. revealed that open burning of solid waste, another practice normally used in 

developing countries will cause air pollution and the liberation of dioxins which in turn 

will result in health impacts such as chloracne, neurological disorders, cancer, endocrine 

disruptions, congenital defects, cleft palate, low birth weight and stillbirths (Ejaz et al., 

2010; Kogevinas, 2001). Low collection frequency of solid waste is also highly present 

in developing countries leading to the accumulation of the solid waste on the sides of 

streets and river banks as well as blockage of drains and sewers; eventually, this will 

cause floods and unhygienic situations as well as bad odors and aesthetic nuisance to the 

public (Ejaz et al., 2010). In addition, the accumulation of solid waste around the waste 

containers will attract people who collect and sell recyclables, which increases their risk 

of injury and infection (Alam & Ahmade, 2013). Solid waste workers will also face 

severe occupational injuries and diseases especially in developing countries due to the 

lack of protective devices and measures (Ejaz et al., 2010). Thus, improved MSWM that 

includes source-separation of refuse, recycling/composting and final disposal in sanitary 
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landfills is necessary for preserving the environment and improving the public and 

human health. 

 

1.3. Environmental Economic Valuation  

Improving MSWM services, however, comes at a cost and economic 

assessments are critical tools for planning and implementing such services (Kinnaman, 

2009). The environmental economic valuation tools include stated preference 

techniques such as contingent valuation and choice experiments as well as revealed 

preference techniques such as hedonic market, travel cost, and averting behavior 

methods (Mustafa et al, 2014). Assessing people’s willingness to pay (WTP) for 

improved environmental services has been a widely used approach to provide the 

evidence base for environmental and resource policy and decision-making, and the 

contingent valuation (CV) method has often been used as a tool of choice for estimating 

WTP (Amiga, 2002; Ferreira & Marques, 2015; Wang et al., 2014; Whittington, 2002). 

According to Amiga (2002), “Contingent valuation is an environmental valuation 

method, which uses an artificial market to measure consumer preferences by directly 

asking their willingness to pay or willingness to accept a change in the level of 

environmental goods or services”. The contingent valuation technique is designed based 

on the assumption that a market exists for environmental services and goods. Therefore, 

the public has unseen preferences for environmental services that can be translated in 

monetary terms via the willingness to pay question (Joel et al., 2012). Contingent 

valuation method measures the environmental good holistically and has four main steps: 

administration and designing of contingent valuation survey, analyzing responses, 

estimating the average willingness to pay value, and evaluating the contingent valuation 
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exercise (Amiga, 2002; Bateman at al., 2002). In the contingent valuation exercise, 

estimation of WTP can be derived by different formats such as by: open-ended question, 

bidding game, payment card and dichotomous choice (Mustafa et al., 2014). In addition 

to estimating the WTP, a contingent valuation exercise aims to link the amount of WTP 

to the socio-economic status of respondents and to the level of their environmental 

awareness, so that beneficial conclusions can be drawn to guide the decision-making 

process (Amiga, 2002; Mustafa et al., 2014). Therefore, contingent valuation studies 

will give reliable evidence that can guide the policy making process if conducted 

properly and carefully.  

 

1.4. Solid Waste Management and Decentralization  

Decentralization of the MSWM services became popular in the last few 

decades as a solution for the massive increase in the solid waste generation and its 

associated problems whereby each municipality can handle its own local MSWM 

services (Ullrich, 2001; Oosterveer & Van Vliet, 2010). However, the magnitude of 

decentralization differs among countries depending on their historical and political 

development. For instance in Latin America and many developing countries, 

centralization of the public services dominated decentralization due to the remnants of 

the colonization era (Ullrich, 2001). The centralization mentality persisted in many 

African countries even after the end of the colonization era due to the weak 

infrastructure, extensive poverty, and underdeveloped private sector which required the 

central government to guide the economy and handle the public services (Ullrich, 2001). 

Nevertheless, the presence of political corruption in the central governments of many 

developing countries accompanied by the lack of appropriate financial and technical 
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resources, led to poor solid waste management and raised the call for the 

decentralization of the local MSWM services (Ullrich, 2001; Oosterveer & Van Vliet, 

2010). For instance, the government of Ghana approved the decentralization of the 

MSWM services in Berekum and Dormaa municipalities to promote accountability and 

compensate the failure of the MSWM services provided previously by the government 

(Kyere, 2016). Another example is from India, where the municipality of Chennai 

experimented a successful decentralization of their local MSWM services in 1989 with 

the help of EXNORA International NGO that provided small waste management units 

managed by local people in Chennai. The operational costs of this decentralized 

MSWM project were covered partly by the local community contributions and partly by 

selling the recyclables. In addition, this project provided job opportunities for the local 

community (Singh, 2014). 

Decentralization of the MSWM services has many advantages such as: creating 

local centers to provide MSWM services which are closer to the residents, responding 

more quickly and flexibly to the resident’s needs and expectations through autonomous 

decision that is taken only by the respective municipality without the governmental and 

political elite’s interferences, and making the MSWM more efficient through shortening 

many bureaucratic procedures (Henry et al., 2006; Iyer, 2016; Ullrich, 2001). 

Additionally, decentralization redistributes the political power by giving local 

stakeholders such as the municipality mayors a greater role in the decision making 

process leading to better and more publicly supported decisions that suits the specific 

local needs (Dhokhikah & Trihadiningrum, 2012; Oosterveer & Van Vliet, 2010). On 

the other hand, decentralization of the MSWM services has many disadvantages such 

as: the relatively small local MSWM projects and the small amount of generated solid 
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waste resulting in high operational costs and lack of financial sustainability (Ullrich, 

2001). Thus, municipalities must ensure that the provided MSWM services are 

affordable and of high quality standards to the public. To this end, cooperation between 

nearby municipalities can increase the cost efficiency of the provided MSWM services 

(Ullrich, 2001).  In Uganda, for instance, the environmental and natural resource 

management is decentralized since 1996 aiming at improving the efficiency, 

effectiveness, transparency, and democracy of environmental policies by shifting the 

responsibilities from the government to the local (district) level. However, this 

decentralized system in Uganda included successful and failure elements. The 

successful elements were improvements in the service delivery and more local political 

participation; whereas the failure elements were insufficient knowledge, scarce financial 

and technical means, and increased tension between the technical staff and the elected 

local politicians (Oosterveer & Van Vliet, 2010). Finally, decentralization of MSWM 

services is a continuously changing political process that depends on the 

scientific/technological advance, the financial capability, and the political priorities of 

governments and local municipalities (Oosterveer & Van Vliet, 2010).  

 

1.5. The Case of Lebanon 

In 2014, Lebanon had an estimated population of 7 million (5.6 million 

Lebanese and 1.4 million Syrian refugees) and produced around 2,040,000 tons of 

municipal solid waste per year (MOE, EU & UNDP, 2014; Sweep Net, 2014). Most of 

the municipal solid waste in Lebanon (about 60%) is generated by Beirut and the Mount 

Lebanon governorates (Sweep Net, 2014). The composition of the generated municipal 

solid waste consists mainly of organic biodegradable matter (50%-55%) giving it a high 
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moisture content. The rest of the waste composition is distributed between recyclables 

such as: paper and cardboard (15%-17%), plastic (10%-13%), glass (3%-4%), metal 

(5%-6%) and other miscellaneous material (10%-12%) (Sweep Net, 2014).  

Solid waste management, including solid waste collection, treatment and final 

disposal in the Naameh landfill for Beirut and Mount Lebanon have been carried out by 

Sukleen and Sukomi Company (contracted by the government) since 1994 (Sweep Net, 

2014). The Sukleen and Sukomi MSWM services were highly inefficient whereby the 

system was characterized by high dependence on landfilling with minor recycling and 

composting services as well as high net costs up to $130 annual cost per ton of solid 

waste (Sweep Net, 2014). In addition, the central government annually renewed the 

contract of Sukleen and Sukomi without amendments as well as the lifetime of the 

Naameh landfill every time it reaches its full capacity (Sweep Net, 2014). However, in 

July 17, 2015, the Naameh landfill was closed due to the following reasons: (1) the 

Sukleen contract with the government was expired, (2) the Naameh landfill reached its 

full capacity and cannot handle additional amounts of solid waste, and (3) Walid 

Jumblat (member of parliament and political leader in the Chouf region, in which the 

landfill is located) publicly denounced the Naameh landfill and vowed its closure 

(Massoud & Merhebi, 2016; Menhall, 2017). Since then, Lebanon has been suffering 

from a solid waste management crisis which has led to solid waste accumulating on the 

sides of the streets and in river banks, especially in Beirut and the Mount Lebanon, 

posing serious environmental and public health hazards (Massoud & Merhebi, 2016). 

Additionally, the absence of an effective governmental plan for proper MSWM, have 

led some municipalities to implement primitive solutions fo accumulating garbage piles 

in their territory such as open dumping and open burning practices increasing the risk of 
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diseases among the Lebanese citizens (Abbas et al., 2017; Morsi et al., 2017). This 

situation led to the eruption of public protests asking the government to find solutions 

for the solid waste crisis (Massoud & Merhebi, 2016). Hence, the government 

responded by offering a temporary solution in March, 2016 by dumping the collected 

solid waste from Beirut and Mount Lebanon in the two coastal landfills (Costa Brava 

and Bourj Hamoud landfills); however, these landfills will soon reach their maximum 

capacity, booming the solid waste crisis once again (Khawaja, 2017).  

Many factors have led to improper MSWM in Lebanon and consequently to the 

solid waste crisis including; lack of public awareness about recycling/composting, 

negative public attitudes and practices regarding MSWM, the weak political-economic 

infrastructures in the country, the personal interests of the political elites, and most 

importantly, the absence of legislations and policies that deal directly with solid waste 

management (El Harakeh et al., 2017; Menhall, 2017; Sweep net, 2014). For example, 

the only two laws that deal with solid waste management indirectly are decree 8735 of 

1974 which states that solid waste management is the responsibility of municipalities 

and decree 9093 of 2002 which emphasizes granting incentives to municipalities that 

host a solid waste management facility (Sweep Net, 2014). However, these laws are 

rarely enforced due to the political corruption, unclear responsibilities, lack of 

coordination, and absence of knowledge and enforcement skills (Sweep Net, 2014). In 

2005, the ministry of environment prepared a draft law concerning integrated solid 

waste management and the council of ministries approved it in 2012; nevertheless, the 

Lebanese parliament has not ratified it yet (El Harakeh et al., 2017). Recently, the 

council of ministries discussed the policy for the integrated solid waste management in 

their meeting on January 11, 2018, whereby the policy emerged based on eight 
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principles: respecting the principles of the Environmental Protection Law No. 444/2002; 

adopting the integrated solid waste management hierarchy; reinforcing the policy of 

cooperation between the Ministry of Environment, the other relevant ministries and 

public departments, and the municipalities and local communities; assigning 

administrative decentralization for solid waste management to the municipalities upon 

getting approval from the ministry of environment; adopting centralization of the final 

steps of the solid waste management hierarchy for the small municipalities; including all 

the governorates in the proposed integrated solid waste management policy; adopting 

various internationally proven technologies; and spreading a culture of shared 

responsibility for integrated solid waste management (MOE, 2018).  Therefore, this 

policy is suggesting partial decentralization (administrative decentralization) of MSWM 

as a solution for the solid waste crisis in Lebanon. Administrative decentralization 

includes devolving the first stage of the integrated MSWM hierarchy (solid waste 

reduction, reuse, separation at source, and collection) to the municipalities. In addition, 

municipalities can be responsible for the other stages of the integrated MSWM 

hierarchy (sorting, treatment, and final disposal of solid waste) conditional upon getting 

prior approval from the Ministry of Environment if the respective municipality propose 

an environmentally and economically sound MSWM project within the assigned 

deadlines (MOE, 2018).  

The concept of decentralization as a sustainable solution for local problems 

have been widely proposed on the table since the “Al Taif” agreement in 1989 which 

ended the civil war in Lebanon. However, the divergence in the political elite interests 

always hindered the development of practical decentralization policy measures 

(Menhall, 2017). The emergence of the solid waste crisis in Lebanon since 2015 
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accompanied by a massive social movement, public protests, and mistrust in the central 

government, however, raised the call for the necessity of complete decentralization 

(each municipality manage its own solid waste without the need to maintain approvals 

from the Ministry of Environment) as a possible solution for the solid waste crisis in 

Lebanon (Giannozzi, 2017; Menhall, 2017). Nevertheless, many policy makers still 

have doubts regarding decentralization being a sustainable solution for the MSWM 

crisis especially for the small municipalities and villages who lack the needed technical 

and financial resources for proper solid waste management (Giannozzi, 2017). Not to 

mention that villages produce low amounts of solid waste which makes it difficult to 

attract donations and/or investments to establish a local integrated MSWM project 

(Giannozzi, 2017). Therefore, decentralization of the MSWM sector depends on the 

availability of the necessary technical and financial resources as well as a national will 

for decentralization by the political elites (Menhall, 2017). Hence, the yearly 

municipality fee can serve as a local resource for municipalities to finance their own 

improved MSWM services if they possess the political will for decentralization and 

estimating the Lebanese public’s WTP for improved MSWM services and its associated 

factors can provide the evidence base for local municipalities to update/revise their 

yearly municipality fee.   

To this end, Jdeidet Ghazir, a village located in the Kesrouane district of the 

Mount-Lebanon governorate, was chosen as a case study. This village has been selected 

for four major reasons. First, the MSWM system in this village is typical of the rest of 

Mount Lebanon and it is handled by the central government; it includes: (1) collection 

of mixed refuse by the RAMCO Company (contracted by the government to provide 

solid waste management services in Mount Lebanon and Beirut), (2) treatment in the 
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Karantina area of Beirut, and (3) final disposal in the Costa Brava open dump south of 

Beirut. Hence, our study can reveal the residents’ and the municipality opinion 

regarding RAMCO’s solid waste management services. Second, Jdeidet Ghazir village 

has been encouraged to participate in a project that will improve the MSWM situation 

locally, reduce the high costs associated with the RAMCO service, and be part of a 

decentralization initiative of the local MSWM services. Therefore, our study can help 

collect data on the villagers’ response toward MSWM improvement as well as assess 

the financial feasibility of the implementation of such project by estimating the peoples’ 

WTP for the proposed integrated MSWM service. Third, most of the recent debate and 

literature concerning the solid waste management situation in Lebanon has been focused 

on urban areas and cities neglecting rural areas and villages although the solid waste 

management situation in the latter might be worse due to the limited financial and 

technical resources as well as governmental support. Thus our study will shed the light 

on the MSWM situation in rural areas by taking Jdeidet Ghazir as a case study.  Fourth, 

so far, up to my knowledge, no published studies have tried to assess the WTP for 

improved MSWM services in Lebanon, and only a few articles have investigated the 

WTP for improved MSWM services globally in rural areas and villages. This study will 

therefore attempt to fill these gaps in the literature.   

 

1.6. Objectives of the Study 

a. Determine the villagers’ awareness of and satisfaction with the existing MSWM 

services at Jdeidet Ghazir village.  

b. Conduct an environmental contingent valuation to measure the households’ 

willingness to pay for a hypothetical MSWM service that include better source 
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separated solid waste collection and recycling/composting services in Jdeidet 

Ghazir village as proposed by the researcher. 

c.  Assess the households’ willingness to engage in recycling/composting activities 

that include source separation of their generated refuse.   

d. Study the association between WTP and various factors including: respondents’ 

willingness to engage in recycling/ composting activities that involve source 

separation, recycling/composting awareness, socio-demographics, and political-

economic factors.  

e. Assess the municipality willingness to support the implementation of the 

hypothetically proposed MSWM service.  
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CHAPTER 2 

LITERATURE REVIEW  

 

To obtain information on environmental economic valuation in the solid waste 

management field, a literature review was conducted (Appendix VI). This review was 

constructed by searching for scientific research papers on Science Direct, Sage, Scopus, 

and Google Scholar web search engines using the descriptors (all caps indicates that the 

term is a Boolean operator): willingness to pay AND solid waste management, 

environmental economic valuation AND solid waste management, stated preference 

techniques AND solid waste management, and contingent valuation AND solid waste 

management. The available published articles from 2003 till 2017 were screened based 

on their title and abstract and their relation to the following guiding question: “what are 

the determinants of publics’ willingness to pay for improved solid waste management 

services?”. The constructed literature review table (Appendix VI) showed the publics’ 

willingness to pay for improved solid waste management services reflecting an annual 

surcharge, the determinants associated with their willingness to pay, and the policy 

implications of the studies. The studies in the literature review reported either the annual 

mean of HH WTP or the monthly mean of HH WTP. For consistency, all the monthly 

means were converted to annual means by multiplying the monthly mean by 12. In 

addition, all the money currencies were converted to USD by using an online 

conversion calculator (https://www.oanda.com/currency/converter).       
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The examined research studies showed the importance of environmental 

economic valuation in guiding the policy and decision-making process in the MSWM 

field for better environmental conditions and public health. They also revealed that the 

publics’ mean willingness to pay for improved MSWM services ranged between $1.5 

and $84 per year. The examined studies also presented a huge variety of contexts. The 

different studies have showed that the yearly average of households’ WTP amount 

varied according to the country classification or economic situation, ie. higher WTP 

amounts for developed versus developing countries. For example, the highest average 

households’ WTP amount belonged to the USA, a developed high-income country ($84 

per year), while the lowest average households’ WTP amount belonged to Pakistan, a 

poor developing country ($1.5 per year).  Also, within the same country, the average 

households’ WTP amount for improved MSWM services varied depending on the area 

of the study, ie. higher WTP amounts for urban versus rural areas. For instance, in 

China, the average households’ WTP amount was $61.68 per year in Shanghai (the 

capital of China) versus $3.98 per year in the rural areas of China.  

It can be noticed that most of the stated preference studies regarding improved 

MSWM services were conducted in urban areas and cities while only limited literature 

exist on rural areas and villages.  

Most of the examined studies in the literature review used the face-to-face 

interview method during data collection phase to reduce the non-response rate and allow 

respondents to elaborate more on the reasons behind their WTP.  

The main determinants of the publics’ WTP for improved MSWM services 

included socio-economic determinants such as respondents’ age, gender, occupation and 

educational level, and households’ income, ownership and size; as well as other 
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determinants such as disease history, respondents’ environmental/health awareness, 

recycling/composting practice and perception of MSWM services. Specifically, the 

higher the household income, the higher the demand for improved MSWM services, 

resulting in higher WTP amounts (Afroz & Masud, 2011; Afroz et al., 2009; Alhassan 

et al., 2017; Banga et al., 2011; Blaine et al., 2005; Challcharoenwattana & Pharino, 

2016; Fonta et al., 2007; Maskey & Singh, 2017; Trang et al., 2017; Yusuf et al., 2007; 

Zhang et al., 2012). However, Danso et al. (2006) and Zeng et al. (2016) have found 

that the association between the WTP amount and income is a negative one. This 

divergence can be explained by the fact that households with high income are located in 

rich neighborhoods and are supplied with improved MSWM services. On contrast, 

households located in low income neighborhoods are suffering from environmental and 

health problems due to poor MSWM services resulting in higher WTP amounts. 

Similarly, the higher the respondents’ educational level, the higher the WTP 

amount. Respondents with high educational level, specifically university level, are more 

aware about the negative health and environmental impacts caused by poor MSWM 

services and hence are willing to pay higher amounts of money to improve the MSWM 

situation in their community (Afroz & Masud, 2011; Alhassan & Mohammed, 2013; 

Alhassan et al., 2017; Banga et al., 2011; Danso et al., 2006; Al-Khateeb et al., 2017; 

Maskey & Singh, 2017; Patrick et al., 2017; Trang et al.,2017; Yusuf et al., 2007).  

Gender and marital status are other determinants for the WTP for improved 

MSWM services. According to Alhassan et al. (2017), married people are more willing 

to pay for improved MSWM services as compared to single people because they have 

an increased concern toward the health of their children. Moreover, many studies 

showed that females are more willing to pay for improved MSWM services because 
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they are responsible for the cleaning and hygiene activities in most of the households 

(Alhassan & Mohammed, 2013). Also, females are more concerned about the health of 

their family and children which reflects their high WTP for improved MSWM services 

(Ichoku et al., 2009). Whereas from a cultural perspective, males desire to accumulate 

wealth, get married and support their families; thus paying for such services is not of 

high priority resulting in lower WTP amounts (Challcharoenwattana & Pharino, 2016; 

Fonta et al., 2007). In contrast, Alhassan et al. (2017) and Trang et al. (2017) showed 

that males are more willing to pay for improved MSWM services because they have 

higher paid salary jobs and control financial decisions in their households.  

On the other hand, respondents’ age is one of the controversial determinants of 

WTP for improved MSWM services. Some studies have found that the higher the 

respondent’s age, the higher the WTP amount for improved MSWM services. This is 

mainly explained by the fact that as people become older in age, awareness about the 

importance to live in a clean and healthy environment increases (Afroz et al., 2009; 

Alhassan et al., 2017; Blaine et al., 2005; Ferreira & Marques, 2015; Al-Khateeb et al., 

2017; Zeng et al., 2016). While, several studies have found that young people are more 

enthusiastic about improving the environmental condition in their communities and thus 

have higher reported WTP amounts (Afroz & Masud, 2011; Alhassan & Mohammed, 

2013). In addition, older people might consider the improvements in the MSWM 

services the responsibility of the government and hence they will be less willing to pay 

for its improvement. Whereas, young people are more open minded toward the shared 

responsibility between the public and the government and hence they will be more 

willing to pay for MSWM improvements (Banga et al., 2011; Challcharoenwattana & 

Pharino, 2016; Danso et al., 2006; Patrick et al., 2017; Yusuf et al., 2007).  
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Household size, which represents the number of family members in the 

household, is another determinant for the WTP for improved MSWM services. Some 

studies showed that as the household size increases, the generated quantity of solid 

waste increases, and thus the demand and WTP for improved MSWM services increases 

(Nkansah et al., 2015; Zhang et al., 2012). In contrast, other studies showed that as the 

household size increases, the WTP for improved MSWM services decreases. Many 

households are dependent on one family member’s income and thus large families will 

be willing to pay less amount of money for MSWM services (Alhassan & Mohammed, 

2013; Ezebilo, 2013; Al-Khateeb et al., 2017; Yusuf et al., 2007). On a similar note, 

owned household is an indication of wealth as compared to rented household and thus it 

is associated with higher WTP amount for improved MSWM services (Banga et al., 

2011; Joel et al., 2012; Rahji & Olonruntoba, 2009; Awunyo-Vitor et al., 2013). 

Moreover, the location of the household, whether in a highly urbanized area or 

rural area, also affects the WTP for improved MSWM services. As the level of 

urbanization increases, the WTP for improved MSWM services increases; highly 

populated areas will result in high solid waste generation rate and thus high demand for 

improved MSWM services (Challcharoenwattana & Pharino, 2016; Danso et al., 2006). 

Even so, some studies have shown that high solid waste generation rate, whether in 

urban or rural areas, will result in high WTP for improved MSWM services (Fonta et 

al., 2007; Ichoku et al., 2009). 

Most of the time, the objective of consumers is to maximize their utility 

(satisfaction) obtained from the offered services and goods. As a result, respondents’ 

satisfaction with the current MSWM services can influence their WTP for the improved 

MSWM services (Bhattarai et al., 2017). Many studies showed that if respondents are 
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satisfied with the available MSWM services including the SW collection services, their 

WTP for the improved service will be high (Afroz et al., 2009; Maskey & Singh, 2017). 

On the other hand, Alhassan & Mohammed (2013) showed that people who are satisfied 

with the current solid waste disposal services are less willing to pay for the improved 

service as compared to those who are not satisfied because they don’t want to waste 

money on additional improvements.  

Furthermore, some studies found that if the walking distance to the nearest 

solid waste collection point is far, the demand and WTP for improved MSWM services 

will increase (Alhassan & Mohammed, 2013; Ezebilo, 2013). In addition, low collection 

frequency also results in high WTP responses for improved MSWM services that 

include higher SW collection frequency (Ku et al., 2009).  

Respondents’ awareness, participation, and attitude toward MSWM in their 

community is one of the strong determinants of the WTP for improved MSWM 

services. Usually, as the level of respondents’ environmental/ health awareness and 

perception increases, the WTP for improved MSWM services increases (Afroz & 

Masud, 2011). In addition, high WTP for improved MSWM services is associated with 

high concern toward MSWM crisis that will affect the environment and public health 

(Afroz et al., 2009; Alhassan & Mohammed, 2013; Blaine et al., 2005; 

Challcharoenwattana & Pharino, 2016; Danso et al., 2006; Fonta et al., 2007; Ichoku et 

al., 2009; Maskey & Singh, 2017; Patrick et al., 2017; Trang et al., 2017). Moreover, 

many studies have shown that the willingness of respondents to engage in improved 

MSWM services that involve source-separation of refuse for recycling and composting 

purposes is associated with high WTP amount (Afroz et al., 2009; Challcharoenwattana 

& Pharino, 2016; Zeng et al., 2016; Zhang et al., 2012). On the contrary, Afroz and 



 

19 

 

Masud (2011) showed that respondents decreased their WTP amounts for the improved 

MSWM services when they were asked to source-separate their generated refuse for 

recycling and composting purposes. According to some studies, people are willing to 

pay for improved MSWM services but they do not want to source-separate their 

generated refuse due to lack of time and lack of appropriate knowledge on proper 

source-separation of refuse and its associated benefits (Afroz & Masud, 2011). 

Similarly, Koushki et al. (2004) showed that 89% of the respondents agreed to source- 

separate their generated refuse mainly due to the availability of servants that would do 

the required task; but when asked to pay for the improved MSWM service, only 15.7% 

of the respondents expressed their WTP. Therefore, source-separation of solid waste is a 

controversial issue that depends on the situation of individual households and 

respondents’ characteristics.  

The respondents’ attitude toward the responsibility of proper MSWM is also 

considered one of the important determinants of the WTP for improved MSWM 

services. When people perceive the MSWM as a government responsibility, their WTP 

for improved MSWM services will decline (Wang et al., 2014).  

Finally, the policy implications of the examined studies supported the 

importance of economic valuation studies for the policy making process and showed 

that policy makers should take advantage of the publics’ WTP to improve the MSWM 

situation. Furthermore, most of the examined studies showed the importance of 

environmental and health awareness in triggering high WTP responses for improved 

MSWM services, emphasizing the importance of environmental and health awareness 

campaigns for the public.  
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CHAPTER 3 

MATERIALS AND METHODS 

 

3.1. The Study Area 

Lebanon is a developing Middle Eastern country that covers an area of 10,452 

Km2 and is divided into eight governorates: Aakkar, Baalbeck-Hermel, Beirut, Beqaa, 

Mount Lebanon, Nabatiyeh, North Lebanon, and South Lebanon (referrer to Appendix 

III). Jdeidet Ghazir is a small village located in Kesrouane district under the Mount 

Lebanon governorate. Jdeidet Ghazir is surrounded by Ghazir from the west, El-Kfour 

and Herhraya & Kattine from the north, Aramoun from the east, and Dlebta from the 

south (refer to Appendix III). Its altitude is 540 m above the sea level and its distance 

from Beirut is 31 Km. Moreover, Jdeidet Ghazir village belongs to Jdeidet Ghazir, 

Herhraya and Kattine municipality which covers an area of 51 hectares and holds a 

population density of 1133 registered voters (Localiban, 2016). The main socio-

economic activities carried out in this village include: agriculture practices, commercial 

businesses such as supermarkets, and industries, mainly grain mills and quarries/pebbles 

industry.  

 

 

 

 

 

 



 

21 

 

3.2. Conceptual Framework of the Study  

Based on the literature review summarized in Chapter 2, the conceptual 

framework for the publics’ WTP for the proposed integrated MSWM service at Jdeidet 

Ghazir and its associated factors was developed by the researcher, as shown below:  

Figure 1: Conceptual framework of the study 
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3.3. Study Design and Survey Questionnaire 

In this cross-sectional study, contingent valuation questionnaire was the 

primary method used to collect needed information. The employed survey mode was 

face-to-face interviews which were conducted by the researcher in the Arabic language 

(native language of participants). Contingent valuation method was applied to elicit the 

participants’ WTP responses due to its ability to capture both the use and non-use values 

as well as its easy data collection, interpretation, and use in policy interventions. The 

data for this study was collected within a three-week period, from March 23 till April 

09, 2018. In order to evaluate the people’s WTP for a proposed integrated MSWM 

service, a contingent valuation survey was developed based on the conducted literature 

review (Appendix VI) and hence the survey was organized into three sections. The first 

section of the questionnaire covered the household/respondent characteristics and socio-

economic status. The second section incorporated general questions about each 

participant’s recycling/composting awareness and opinion about the current state of 

MSWM in Lebanon in general, and in Jdeidet Ghazir in particular. The third and final 

section of the questionnaire included a vignette, whereby a hypothetical purchase 

scenario for a proposed integrated MSWM project that includes better source-separated 

refuse collection and recycling/composting services was described (Appendix I). 

Respondents were asked first about their WTP (yes/no question) for the proposed 

project. Then, respondents were asked using a payment card about their maximum WTP 

amount for the proposed integrated MSWM service as a surcharge above their yearly 

municipality fee. Finally, respondents who were not willing to pay for the project were 

asked to choose a reason that explains their unwillingness to pay (Appendix I). 
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The study population included all the households that are located in Jdeidet 

Ghazir village. Based on the municipality and the researcher field observation, the total 

number of households (HHs) in this village is 334. A cadastral map, which was obtained 

from the municipality that maps all the streets and sub-streets of the village and the 

location of the households (Appendix IV), was used as a guide to efficiently navigated 

between the 334 households starting with the households that are located on the main 

street and followed by the households located on the sub-streets. A senior member 

(homemaker or household head) of each household was asked about his/her willingness 

to participate, voluntarily, in the survey and anyone who refused to participate was 

marked as a non-response. An excel sheet that contains questionnaire IDs, parcel 

numbers, and household response status was constructed from the cadastral map for 

management purposes.  

 

3.4. Ethical Considerations  

Each questionnaire was assigned a specific ID number during the survey 

collection and data entry phase. No direct identifiers were collected in this research 

study. The data was aggregated, analyzed and used for the purposes of academic 

research and statistical analysis only.  

The consent form was read to the respondents asking for permission to conduct 

a face-to-face interview. The explanation elaborated on the fact that informed consent is 

part of the ethical research conduct and it guarantees that all the personal information 

obtained during the survey will be kept anonymous and confidential. Also, the 

participants were informed that their participation is voluntary and that they have the 

right to withdraw at any time during the interview process. The researcher provided the 
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participant with a copy of the consent form in Arabic language and the participant was 

given time to read it, ask further clarification questions, and decide whether to 

participate in the survey. The interview took place inside the household of the 

participants.  

A tape-recorded interview was conducted with the municipality mayor of 

Jdeidet Ghazir, Herhraya and Kattine after getting his oral consent. The recorded tape 

was deleted at a later stage after transcription and extraction of the needed information. 

In addition, the mayor was informed that he can still participate in the interview even if 

he doesn’t provide consent to tape-record the interview since handwritten notes can be 

taken by the interviewer instead. 

The study protocol was submitted to and approved by the Institutional Review 

Board (IRB) at the American university of Beirut on March 19, 2018 prior to the data 

collection phase. In addition, all the investigators and research team members were 

certified by the collaborative institutional training initiative (CITI) on social and 

behavioral research, which ensures that they are authorized to conduct social and 

behavioral research that involves human subjects.  

 

3.5. Data Analysis  

All the collected data were coded numerically and analyzed with the statistical 

software STATA (version 14.0). Preliminary tests were conducted, in order to check the 

association between the explanatory variable, namely Chi2 and Cramer’s V tests. The 

associations that showed significant Chi2 result (P-value<0.05) and Cramer’s V 

coefficient of 0.5 or more implied that there is a significant moderate to strong 

associations and one of the explanatory variables – the least important variable based on 
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the literature review -was dropped (Cohen, 1988; Mukaka, 2012). Once all the 

explanatory variables were selected, two models of univariate regression were carried 

out; all the explanatory variables that showed statistical results with a P-value of 0.2 or 

less were entered into the multivariate analysis model, which was used to assess the 

factors associated with respondents’ WTP and maximum WTP amount for the proposed 

integrated MSWM service respectively (Table 1). As mentioned earlier, respondents’ 

WTP was investigated using two questions (are you willing to pay for the proposed 

integrated MSWM service? If the answer is “yes” then what is your maximum WTP 

amount from the provided payment card?). Since the first question elicited Yes or No 

responses, binary logistic regression was employed (Maskey & Singh, 2017; Awunyo-

Vitor et al., 2013). The responses of the second question which was used to obtain the 

households’ maximum WTP amount was analyzed using the Tobit model (Nkansah et 

al., 2015; Maskey & Singh, 2017; and Awunyo-Vitor et al. 2013). All the respondents 

that were not willing to pay were considered to have a zero maximum WTP amount.  

Tobit analysis was considered since the outcome was continuous and the data was 

censored at zero (Chib, 1992).  The robust function in STATA software was used during 

the multivariate analysis to adjust for the heteroscedasticity of data. 
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Table 1: Description of the Independent variables used in this study and their expected 

association with respondents’ WTP for improved MSWM services.  

Variable  Variable description  Variable measurement  Expected sign of 

association (+ positive 

or – negative) with 

respondents’ WTP 

based on the literature 

review in Chapter 2 

Gender  Respondent’s gender (male or 

female) 

Dummy variable (male=0 & 

female =1) 
+ or - 

 Income  The average household monthly 

income in Lebanese Lira (L.L.) 

Dummy variable (low income: 

< 2 million L.L. = 1, middle to 

high income: ≥ 2 million 

L.L.=2) 

+ or - 

Household 

size  

The total number of individuals 

living in the same household. 

Dummy variable (low family 

size: ≤ 3 = 1, Medium size: 4

≤ Z ≤ 5 =2, Large size: ≥ 6 

= 3).  

+ or - 

MSWM 

importance  

Whether the respondent 

identifies MSWM problem as 

an important environmental 

problem in the village that 

needs immediate attention and 

action.  

Dummy variable  

(no= 0 and yes=1) 
+ 

Walking 

distance 

The average walking distance 

time measured in minutes 

between the household and the 

nearest solid waste collection 

point. 

Dummy variable (less than 5 

minutes =1, 5 to 10 minutes 

=2, and more than 10 minutes 

=3) 

+ 

Handling 

sector   

Respondents preference on 

which sector should handle the 

MSWM services in the village.  

Dummy variable (public 

sector=1, private sector=2, and 

both in cooperation=3) 

+ 

Composting 

awareness  

Whether respondents know 

what composting is. 

Dummy variable (no =0, and 

yes =1) 
+ 

MSWM 

household 

responsibility  

Whether respondents consider 

the responsibility of proper 

MSWM a shared responsibility 

between the residents and the 

local government.  

Dummy variable  

(no= 0 and yes=1) 
+ 

MSWM 

government  

responsibility 

Whether respondents believe 

that the local government is 

responsible for proper MSWM. 

Dummy variable  

(no= 0 and yes=1) 
- 

Disease 

history  

Whether any of the household 

residents suffered from a 

disease due to poor MSWM 

services at the village.  

Dummy variable (no =0, and 

yes =1) 
+ 

Nationality  Whether the respondent is of 

Lebanese nationality or not. 

Dummy variable (Lebanese 

nationality= 1, otherwise =0). 
+ 
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3.6. Data reliability and Validity  

To ensure the data reliability in this study, the following measures were taken 

into consideration from the pilot-testing to the data analysis phases. As a start, the 

questionnaire was pilot-tested on a sample of five households from Kfour village (a 

nearby village with similar socio-demographic profile) to ensure that all the questions 

are clear and understandable. Special emphasis was placed on ensuring that respondents 

understand the vignette. Based on the pilot-testing phase, revisions to the questionnaire 

and the vignette were made prior to the implementation of the study. The consent form 

and the introduction at the beginning of each survey were very clear and phrased with a 

simple understandable language.   

Data content validity was guaranteed in this research study by collecting 

information from households within the research area (Jdeidet Ghazir village) only. In 

addition, external data validity was guaranteed by collecting information from 

households at a single point in time; single contact with the respondents helps the 

researcher to avoid the Hawthorne effect (respondent’s behavioral change due to time 

lag effects that can disturb the study information) (Morse et al., 2002).  

 

3.7. Interview with the Municipality Mayor  

An interview was conducted with the mayor of Jdeidet Ghazir, who is also in 

charge of the municipalities of Herhraya and Kattine on August 20, 2018. The interview 

aimed to learn more about the municipality’s willingness to support the implementation 

of the proposed hypothetical integrated MSWM project and what they need in terms of 

awareness/education, material/equipment, and governmental support for its 

implementation. In addition, the interview was used to identify past attempts at 
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improving the MSWM situation and the challenges that we previously faced. The face-

to-face interview with the municipality mayor was conducted in the Arabic language.  
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CHAPTER 4 

STUDY FINDINGS 

 

4.1. Response Rate and Socio-Economic Characteristics  

In total, 228 out 334 households agreed to participate in the survey and gave 

complete responses; hence the response rate was 68.26%. The remaining households 

either refused to participate in the survey (n= 31, 9.28%) or no one was present in the 

household at the time of data collection (n= 75, 22.46%), following two visits.     

Moreover, the socio-economic characteristics of households and respondents 

are summarized in Table 3. As shown in Table 3, 59.21% of respondents were females 

while 40.79% were males and 78% were married while 22% were single. The mean age 

was 44.32 with a standard deviation of 16.73. A large percentage of respondents 

achieved university level education (44.3%) followed by intermediate school education 

(31.58%), while only 24.12% of respondents achieved secondary or technical school 

education. As expected, most of the respondents that have intermediate school level fell 

in the low-income category (n=56, 77.78%), while most of the respondents with a 

university degree belonged to the middle-income category (n= 79, 78.22%) (Table 2). 

Only 6.14% of the respondents work in the public sector, which accounts to the very 

few job openings as compared to the private sector. Consequently, most respondents 

work in the private sector category (32.46%) or are unemployed (43.42%). It is also 

noticed that 83.84% of the respondents who do not work are females, given that 

culturally in the villages most women are homemakers.  Household income plays an 

important role in determining the maximum WTP amount. The majority of households 
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belonged to the middle-income category (n= 121, 53.07%, households with monthly 

income between 2,000,000L.L. and 5,000,000 L.L. inclusive) and low-income category 

(n= 95, 41.67%, households with monthly income < 2,000,000 L.L.) while minority of 

households belonged to the high-income category (n= 12, 5.26%, households with 

monthly income > 5,000,000 L.L.). This shows that the population in Jdeidet Ghazir 

belongs mostly to the middle-income category, similar to the Lebanese population 

profile whereby according to the World Bank, Lebanon is classified in the upper 

middle-income category (FAO, 2006).  

 

Table 2: Distribution of education levels among the three income categories. 

Educational 

level 

Low income 

households 

Middle income 

households 

High income 

households 

Total 

Number Percentage Number Percentage Number Percentage Number Percentage 

Intermediate 

school 

56 77.78 15 20.83 1 1.39 72 100 

Secondary 

or technical 

school 

26 47.27 27 49.09 2 3.64 55 100 

University 13 12.87 79 78.22 9 8.91 101 100 

Total 95 41.67 121 53.07 12 5.26 228 100 

 

The results showed that around 76% (n= 173) of the respondents privately 

owned their houses while 24.12% (n= 55) lived in rented houses. In addition, household 

ownership and nationality were highly positively correlated (Chi2 test= 111.87, P-

value=0.000) whereby most of the rented houses (n=32) are occupied by non-Lebanese 

respondents, mostly Syrian respondents (n=30). This can be explained by the influx of 

Syrian refugees to Lebanon following the Syrian civil war that started in 2011.In fact, 

around one million registered Syrian refugees are currently residing in the Lebanese 
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territory according to the United Nations High Commissioner for Refugees latest 

figures, (UNHCR, 2018). 

 

Table 3: Descriptive statistics of the socio-economic characteristics of respondents and 

households (N=228). 

 

 

 

Variable Category Count Percentage 

Respondent Gender Female 135 59.21 

Male 93 40.79 

Respondent marital 

status 

Single  50 21.93 

Married  178 78.07 

Respondent Age  30 years and below 58 25.44 

31-59 125 54.82 

60 and more 45 19.74 

Respondent 

Employment  

Private sector employees 74 32.46 

Own business  41 17.98 

Government employees 14 6.14 

Not working 99 43.42 

Respondent 

Education  

Intermediary school level  72 31.58 

Secondary and technical school level 55 24.12 

University level 101 44.30 

Household Income <2,000,000 L.L. 95 41.67 

2,000,000- 5,000,000 L.L. 121 53.07 

>5,000,000 L.L. 12 5.26 

Household surface 

area 

<100 m2 43 18.86 

100-300 m2 175 76.75 

>300 m2 10 4.39 

House ownership Privately owned 173 75.88 

Rented 55 24.12 

Length of stay at the 

current household 

Mean± SD = 25.18 ± 18.12 

Min = 1           Max= 80  

Household size Mean± SD = 4.07 ± 1.58 

Min = 1           Max= 10 

Children living in the 

household  

Households that has children below 

15 years old 

112 49.12 

Households that do not have children 

below 15 years old 

116 50.88 

Nationality   Lebanese 195 85.53 

Syrian  31 13.59 

Egyptian 1 0.44 

Indian  1 0.44 
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4.2. Respondents’ Awareness and Knowledge Regarding Solid Waste Management   

The majority of respondents indicated that the two most important 

environmental issues in the village that require immediate attention and action are the 

solid waste management problem (n=198, 86.84%) and the wastewater treatment 

problem (n=186, 81.58%). Most of the residents (n=186, 81.58 %) complained about 

the “Al Tine” spring which passes through the village, where the untreated wastewater 

and some of the solid waste are being dumped (Figure 2). The spring is now highly 

polluted which in turn produces bad smells and the spread of mosquitos in the vicinity. 

Jdeidet Ghazir residents, are concerned about the environmental and health impacts of 

this pollution and they are requesting the municipality to find appropriate solutions. 

 

  

Figure 2: The scene in Al tine spring (Picture taken by Mary Abed Al Ahad, 31 

March 2018).      
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When respondents were asked whether common global warming issues we are 

currently experiencing affects the environment, 97.81% (n=223) answered “yes”.  

Similarly, 97.37% (n=222) of respondents indicated that global warming affects 

people’s health while only 78.51% (n=179) of respondents indicated that global 

warming affects solid waste issues and their management.  

The results also showed that 95.18% (n=217) of respondents indicated their 

knowledge about the recycling process and 90.79% (n=207) about the composting 

process. Most of the respondents became familiar with composting and recycling 

practices from television news and programs as well as from friends and neighbors, 

while only a minority of respondents got their knowledge from the municipality (Figure 

3 and 4). Almost all of the respondents (n=226, 99.12%) were aware of the MSWM 

problem in Lebanon. Most of them reported having acquired this knowledge from 

television news and other social networks as well as from the direct daily observation of 

the solid waste piling on the sides of the streets and besides the waste green containers. 

In addition, respondents were asked about the obstacles facing improvements in the 

MSWM sector in Lebanon (Table 4) as well as possible suggestions to improve the 

current MSWM system in Lebanon. The respondents chose the following suggestions: 

improving the solid waste management infrastructure and building appropriate SWM 

facilities (n=153, 67.11%), putting an end to political corruption by exerting pressure on 

the government through public protests, NGO and non-state actors’ pressures (n=137, 

60.09%), increasing  awareness campaigns that are related to source-separation and the 

3Rs concept of reduce, reuse and recycle (n=108, 47.37%), encouraging the households 

to source separate their generated refuse (n=81, 35.53%) and decentralization of the 

solid waste sector where each municipality will become responsible for its own MSWM 
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(n=28, 12.28%). All of the respondents (n=228, 100%) were aware that poor MSWM 

causes environmental problems as well as health problems. In addition, 20.18% (n=46) 

of respondents indicated that some members of their household suffered from a disease 

recently. The diseases varied and included: allergy (n=12), asthma (n=1), cold/flu 

(n=26), fly bite (n=4), food poisoning (n=1), heart and cardiovascular diseases (n=1), 

and respiratory problems (n=2). All of these respondents (n=46) associated the reported 

diseases with the poor MSWM situation in Lebanon.  

  

 

Figure 3: Distribution of the sources of respondents’ composting awareness (N*=207). 

*N= 207 including all respondents with a positive response regarding composting awareness.  
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Figure 4: Distribution of the sources of respondents’ recycling awareness (N*=217) 

*N= 217 including all respondents with a positive response regarding receycling awareness. 

 

 

Table 4: Distribution of the respondents’ opinion about the obstacles that are hindering 

improvements in the MSWM sector in Lebanon (N=228). 
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Obstacle Count Percentage 

People do not care about the effects of poor solid waste 

management. 

5 2.19 

Lack of public awareness/ knowledge about the negative 

effects of poor solid waste management. 

22 9.65 

There are other priority problems in the community that 

need to be solved such as   electricity, water, education, 

health and other problems. 

1 0.44 

No adequate action is taken by the municipality. 11 4.82 

Presence of political corruption in the country. 211 92.54 

Lack of appropriate budget and financial resources. 34 14.91 

No proper incentives are given to residents to practice 

proper solid waste management. 

7 3.07 

The failure of the MSWM deals between the government 

and the private sector. 

8 3.51 

I don’t know. 2 0.88 
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4.3. Respondents’ Solid Waste Management Practices  

Despite the high proportion of recycling/composting awareness, only 16.67% 

(n=38) of respondents indicated that they separate their generated refuse at the source 

(separating plastics, glass, paper/cardboard, and metals from organic food remains at the 

household level). On the other hand, 83.33% (n=190) of respondents indicated that they 

do not separate their generated refuse at source and the reasons behind this are 

summarized in Table 6. In addition, 19.3% (n=44) of respondents indicated that they 

send their source-separated recyclables to organizations or companies that can benefit 

from them. Moreover, 39.04% (n=89) of respondents indicated that they make use of 

the food left overs as compost for agricultural purposes and as an animal feed for 

chickens and other domestic animals. Composting and reusing of the organic portion of 

solid waste is practiced mostly by respondents who have a backyard that allows such 

practices. The 3Rs (reduce, reuse, and recycle) principle stresses the importance of 

recycling as well as reusing certain stuff instead of throwing them as solid waste. 

Almost all   of the respondents (n=227, 99.56%) reuse certain stuff such as clothes 

(n=205, 89.91%), glass jars and bottles (n=200, 87.72%), plastic bags (n=83, 36.4%), 

plastic containers and bottles (n=43, 18.86%), and cardboard boxes (n=3, 1.32%). All of 

the respondents (n=228, 100%) indicated that they throw their generated solid waste in 

the municipal green garbage containers. However, none of the households indicated that 

they throw their generated solid waste in the village springs and open spaces although 

the scene in “Al Tine” spring shows that some of the solid waste was thrown there. 
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Figure 5: One of the respondents’ handmade crafts from reusing recyclable solid waste 

materials such as clothes, cardboard boxes, papers, glass jars, plastic bottles etc. (Picture 

taken by Mary Abed Al Ahad, 3 April 2018). 

 

 

Additionally, most of the households generate 1 to 2 bags of solid waste per 

day with a mean of 1.38 and a standard deviation of 0.61. Households mainly generate 

papers, tissue papers, and cardboard (n=226, 99.12%), plastic (n=208, 91.23%), organic 

food remains (n=205, 89.91%), metals and cans (n=197, 86.4%), and glass (n=126, 

55.26%).  Respondents were asked to rank the first and second type of solid waste 

generated mostly by their respective household; the results are shown in Table 5. More 

than half of the households (n=119, 52.19%) ranked organic food remains as the most 

common type of generated solid waste. This result is in line with the Lebanese waste 

generation profile whereby according to Sweep Net (2014), the composition of the 
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generated municipal solid waste in Lebanon consists mainly of organic biodegradable 

matter (50%-55%).    

 

Table 5: Ranking of the household generated solid waste components (N=228). 

 

 

Table 6: Distribution of respondents’ reasons for not source separating their generated 

refuse (N=190*).  
*N= 190 including all respondents with a positive response regarding source separation of their generated refuse. 

 

 

 

Type of waste generated  Rank  Count Percentage 

Organic food remains 1 119        52.19 

2 37        16.23 

plastic 1 18         7.89 

2 61        26.75 

Metal  1 4         1.75 

2 24        10.53 

Paper and cardboard 1 85        37.28 

2 105        46.05 

Glass  1 2         0.88 

2 1 0.44 

Respondents’ Reasons Count Percentage 

Separation at source is not useful because solid waste is 

being collected as a common-mingled waste  

176 92.63  

The municipality does not provide colored solid waste 

recycling bags to the households and there is no available 

recycling solid waste bins in our village  

143 75.26   

We don’t have enough time to source separate our 

generated solid waste  

11 5.79 

Source-separation is not a social norm in our society and 

it is socially acceptable not to source separate our 

generated refuse  

10 5.26 

We don’t have the required knowledge/awareness for the 

correct solid waste source-separation  

5 2.63  

The municipality/ RAMCO private company is not 

making use of the source separated solid waste and the 

final disposal is mainly by open dumping  

5 2.63  

solid waste is being collected by RAMCO private 

company without the need of source-separation  

2 1.05  
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4.4. Respondents’ Satisfaction with the Current MSWM System  

Even though 64.47 % (n=147) of respondents stated that the green solid waste 

containers are not far from their household and thus they can easily reach them by 

walking (strictly less than 5 minutes’ walk), the majority of respondents (n=127, 55.7%) 

reported that they were not satisfied with the current solid waste collection and 

management services in Jdeidet Ghazir village. The majority of respondents indicated 

that the solid waste collection frequency in the village is twice (n=88, 38.77%) or three 

times (n=83, 36.56%) per week, whereas according to the respondents this insufficient 

collection frequency leads to the accumulation of solid waste on the sides of the green 

containers, spread of bad odors, attraction of pests and wild animals, and spread of 

diseases (Figure 6). The survey also revealed that 18.42% (n=42) of respondents 

indicated that the private sector should handle MSWM in the village and Lebanon due 

to the following reasons: 1) the public sector in Lebanon is corrupt, 2) the public sector 

has been handling the MSWM sector for the previous years and the results were far 

below proper management, 3) the private sector is more reliable, has more expertise, 

better technical and financial abilities, and provides an overall better service. On the 

other hand, 21.93 % (n=50) of the respondents indicated that the public sector 

(government and municipalities) should handle MSWM because the municipality is 

already taking a yearly fee for sweeping and cleaning services, knows the needs of the 

village, and protects its residents from the private sector exploitation. Finally, the 

majority of respondents (n=136, 59.65%) noted that MSWM should be handled by both 

the public and private sector in cooperation, because the private sector has the needed 

competence, expertise and reliability, while on the other hand the public sector should 

monitor and control the private sector; in this way, the cost of MSWM services will be 
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adequate and fair to the public (Figure 7). Furthermore, the survey demonstrated that the 

majority of respondents perceived the MSWM as a municipality responsibility because 

each municipality knows what is best for its own area (principle of decentralization) 

(Table 7). Nearly half of the respondents (n=103, 45.18%) considered that proper 

MSWM is the responsibility of residents (Table 7). 

 

 

 

Figure 6: The accumulation of solid waste on the sides of the green waste containers in 

Jdeidet Ghazir village (Picture taken by Mary Abed Al Ahad, 6 April 2018). 
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Figure 7: Distribution of respondents’ opinion on which sector should handle the 

MSWM services in Jdeidet Ghazir and Lebanon (N=228). 

 

 

Table 7: Distribution of respondents’ perception of the MSWM responsibility in their 

village (N=228). 

 

 

4.5. Households’ Willingness to Engage and Pay for the Hypothetical Integrated 

MSWM Service Proposed in the Survey 

Respondents were asked first if they are willing to engage in the hypothetical 

integrated MSWM service proposed by the researcher, which includes source-separation 

of refuse by each household before proceeding to the household’s WTP question. The 

result was surprising whereby all the respondents (100%) were willing to engage in 

22%

18%
60%

Public sector Private sector Both sectors in cooperation

MSWM responsibility  Count Percentage 

Government 62        27.19 

Municipality  213        93.42 

Private companies  25        10.96 

Households  103        45.18 
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such service. Then, respondents were asked whether they are willing to pay for the 

proposed service as a surcharge to the yearly municipality fee in which the majority of 

respondents (n=181, 79.39%) were willing to pay (WTP > 0) for the service with a 

mean of 73,377.19 L.L. ($ 48.56) per year. Since the total number of households in the 

village is 334, then the aggregated WTP amount for the whole village will be 

24,507,981.46 L.L. per year. In addition, our study revealed that the mean of the yearly 

municipality fee is 238,136 L.L. per household per year with a standard deviation of 

120,499 L.L. per household per year. Hence, the households at Jdeidet Ghazir village 

are willing to contribute on average an additional amount of money equals to 73,377 

L.L., which constitutes 30.8% of their yearly municipality fee.  

On the other hand, 20.61% of respondents (n=47) were not willing to pay 

anything (WTP = 0) for the proposed integrated MSWM service. The reasons given for 

this were: 1) Proper solid waste management should be the responsibility of the 

government (n=22, 46.81%), 2) Respondents do not trust that any cent they pay will 

lead to improvements in the municipality services (n=7, 14.89%), 3) Respondents are 

already paying money to the municipality for sweeping and cleaning services and they 

do not want to pay additional fees (n=1, 2.13%), 4) The proposed integrated MSWM 

service will generate money by itself and thus households should not pay for such 

services (n=4, 8.51%), and 5) Respondents do not have money to pay for the proposed 

integrated MSWM service (n=13, 27.66%).  
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4.6. Regression Analysis 

4.6.1. Cramer’s V and Chi2 Tests for the Independent Variables  

The Chi2 and Cramer’s V test results showed that there is a moderate to strong 

significant correlation between many independent variables, accordingly, Household 

surface area, Household ownership, respondent’s educational level, and recycling 

awareness were dropped from the multivariate binary logistic and Tobit regression 

models. 

 

4.6.2. Binary Logistic and Tobit Regression Analysis  

The univariate logistic regression model showed that the following variables 

have a P-value of less than or equal to 0.2: nationality, MSWM importance, walking 

distance, handling sector, composting awareness, MSWM household responsibility, 

MSWM government responsibility, and disease history. These variables were then 

entered into the multivariate binary logistic regression model, whereby Table 8 

represents the results of analysis.  

In the Tobit regression model, the following variables showed a P-value of less 

than or equal to 0.2 at the univariate level: gender, household income level, household 

size, nationality, MSWM importance, waste generation, composting awareness, MSWM 

household responsibility, and MSWM government responsibility. These variables were 

then entered into the multivariate model and the results of the analysis are displayed in 

Table 9. 

Both the multivariate logistic and Tobit regression showed that nationality, 

MSWM household responsibility, and MSWM government responsibility were found to 

be significantly associated with both households’ WTP and maximum WTP amount for 
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the hypothetically proposed integrated MSWM service after adjustment. On the other 

hand, walking distance, and disease history showed a statistically significant association 

with households’ WTP for the proposed integrated MSWM service after adjustment in 

the multivariate binary logistic regression model; while household income level and 

MSWM importance showed a statistically significant association with respondents’ 

maximum WTP amount for the proposed integrated MSWM service after adjustment in 

the multivariate Tobit model. 
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Table 8: The results of the multivariate binary logistic regression model. 

Independent variables Frequency distribution of 

WTP responses 

Adjusted 

ORs 

Robust 

Standar

d error  

P-value 95% 

Confidence 

interval No Yes 

MSWM 

importance 

No 10 (33.33%) 20 (66.67%)  1    

Yes  37 (18.69%) 161 (81.31%) 2.44 1.32      0.098ǂ    [0.85, 7.03]  

Nationality Non-

Lebanese  

11 (33.33%) 22 (66.67%) 1    

Lebanese 36 (18.46%) 159 (81.54%) 5.96 3.18      0.001**     [2.10, 16.96] 

Walking 

distance 

Less than 

5 minutes 

31 (21.09%) 116 (78.91%) 1    

5≤W≤10 

minutes 

8 (13.56%) 51 (86.44%) 1.81 1.03      0.296      [0.59, 5.55] 

More 

than 10 

minutes 

8 (36.36%) 14 (63.64%) 0.25 0.14     0.014*     [0.08, 0.76] 

Handling 

sector 

Public  15 (30.00%) 35 (70.00%) 1    

Private  10 (23.81%) 32 (76.19%) 0.88 0.50 0.818    [0.29, 2.67] 

Both in 

cooperati

on 

22 (16.18%) 114 (83.82%) 2.10 0.91      0.086ǂ     [0.90, 4.91] 

Composting 

awareness  

No  7 (33.33%)   14 (66.67%) 1    

Yes  40 (19.32%) 167 (80.68%) 2.04 1.24      0.245       [0.61, 6.75] 

MSWM 

household 

responsibility 

No  37 (29.60%) 88 (70.40%) 1    

Yes  10 (9.71%) 93 (90.29%) 3.31 1.44     0.006**    [1.41, 7.76] 

MSWM 

government  

responsibility 

No  26 (15.66%) 140 (84.34%) 1    

Yes  21 (33.87%) 41 (66.13%) 0.26 0.10    0.001**      [0.12, 0.57] 

Disease 

history 

No  34 (18.68%) 148 (81.32%) 1    

Yes  13 (28.26%) 33 (71.74%) 0.34 0.15     0.016*      [0.14, 0 .82] 

Constant    0.22 0.19    0.088ǂ [0.04, 1.26] 

Number of observations                            228 

Wald 

chi2(10) 

    40.36 

Prob > chi2     0.000 

Log pseudo likelihood    -92.98 

Pseudo R2     0.20 

**represents significance at 1%; *represents significance at 5%; ǂ represents 

significance at 10%. 

 

 

 

 



 

46 

 

Table 9: The results of the multivariate Tobit model. 

Independent variables Adjusted 

Coefficient 

Robust 

standard 

error 

Marginal 

effect 

P-value 95% confidence 

interval 

Gender  Male Reference 

(Ref) 

    

Female -20047.38    13806.81     -14299.98 0.148     [-47259.3, 7164.55] 

Income level Low 

income 

Ref               

Middle to 

high 

income 

32377.72    12698.61      22701.28 0.011*      [7349.95, 57405.49] 

Household 

size 

Small 

family size 

Ref     

Medium 

family size 

11986.9    12564.85      8406.11 0.341     [-12777.25, 36751.04] 

Large 

family size 

 

12169.98     19909.5      8538.01 0.542      [-27069.77, 51409.74] 

MSWM 

importance 

No Ref     

Yes  39503.95     17653.7      26048.69 0.026*      [4710.18, 74297.72] 

Nationality Non-

Lebanese  

Ref     

Lebanese 48802.64    15759.95      31760.24 0.002**      [17741.27, 79864.01] 

Waste 

generation 

≤ 1 waste 

bag 

Ref     

> 1 waste 

bag 

-7928.41    14198.54     -5573.96 0.577    [-35912.39, 20055.56] 

Composting 

awareness  

No  Ref     

Yes  29061.18    16192.62      19417.2 0.074ǂ          [-2852.95, 60975.3] 

MSWM 

household 

responsibility 

No  Ref     

Yes  54435.45     14619.2      39335.44 0.000**      [25622.38, 83248.51] 

MSWM 

government  

responsibility 

No  Ref     

Yes  -41302.65    17267.13     -27950.59 0.018*       [-75334.53, -7270.78] 

Constant    -68442.83    32390.67      0.036*    [-132281.8, -4603.88] 

Number of observations   228    

F( 10, 218)   4.60    

Prob > F   0.000    

Log pseudo likelihood  -2370.65        

Pseudo R2   0.01    

**represents significance at 1%; *represents significance at 5%; ǂ represents 

significance at 10%. 
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4.7. The Interview with the Municipality Mayor  

The interview with the mayor (20 August, 2018) revelead the following 

viewpoints.  

First, the municipality mayor is aware of the effects of climate change on 

MSWM, the environment, and public health. He gave an example on the crop failure 

problem faced by Jdeidet Ghazir residents who work in agriculture due to climate 

change (high temperatures in the morning and low temperatures at night). Second, the 

municipality mayor indicated that the main factors contributing to the failure of the 

MSWM sector in Lebanon is that the solid waste is being collected and disposed of 

without any treatment. He further indicated that the inefficiency of RAMCO’s solid 

waste collection frequency leading to continuous accumulation of solid waste around 

the green containers and in the roads, valleys, and springs is posing serious 

environmental and health impacts. In addition, the municipality mayor also complained 

about the immense amount of money that the municipality pays (up to $130,000 per 

year) for RAMCO’s solid waste collection, treatment and disposal services.    

Additionally, the mayor revealed the municipality’s motivation to enhance the 

solid waste management system in the village which is driven by preserving the 

environment, and human health and wellbeing. He mentioned that the municipality has 

already started with an initiative since mid of June, 2018 that aims to enhance the 

MSWM services in the village by: 

- Sending an official document to the ministry of interior and municipalities in 

Lebanon asking to stop their contract with RAMCO Company.  

- Signing a contract with Ghosta municipality whereby the municipality of Jdeidet 

Ghazir, Herhraya and Kattine can send their collected Solid Waste to the Gosta 
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newly established MSWM plant for treatment and final disposal. The Ghosta 

MSWM plant was established in 2017 by the municipality of Ghosta in response 

to the MSWM crisis that striked Lebanon since 2015.   

- Buying a small SW collection vehicle. 

- Asking all the residents at Jdeidet Ghazir, Herhraya and Kattine to source 

separate the clean glass and cardboard from the rest of SW components.  

- Removing all the SW green containers from the village. 

- Collecting all the SW bags daily from each household in the village by 

municipality employees. 

- Selling the collected clean glass and cardboard for a partial cost recovery. 

- Sending the remaining SW bags to Ghosta MSWM plant.  

 

Furthermore, the mayor mentioned that the lack of a strategic piece of land in a 

remote location, distant from households, and the lack of technical/financial support 

from the government, prevented the municipality from establishing their own MSWM 

project. Therefore, the mayor advocates for a cooperation between the nearby 

municipalities to enhance the MSWM situation similar to their recent cooperation with 

the municipality of Ghosta. Moreover, the municipality of Jdeidet Ghazir, Herhraya and 

Kattine asks the government to provide support for the municipality’s environmental 

and MSWM initiatives by exempting it from the governmental debts; since it is very 

difficult for a small municipality to pay large amounts of money for the government. 

Also, the government should support the municipality by providing the needed 

equipment for MSWM initiatives such as a large SW collection vehicle.   
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After assessing the WTP for a proposed integrated MSWM service in Jdeidet 

Ghazir village in this study, the mayor was asked if the municipality is willing to 

support the implementation of the hypothetically MSWM project in the proposed 

scenario taking into consideration the average WTP amount (73,377.19 L.L. per year 

per household) and the aggregated WTP amount (24,507,981.46 L.L. per year). The 

municipality mayor was enthusiastic in supporting such project if it was to become a 

reality by providing the needed training/ awareness for the residents regarding proper 

source-separation of refuse, the needed recycling colored waste bags to the residents, 

and the needed municipality SW recycling containers.  

To sum up, the Mayor of the municipality of Jdeidet Ghazir, Herhraya and 

Kattine is willing to support the implementation of the researchers’ proposed integrated 

MSWM project suggested in the hypothetical scenario of this contingent valuation 

study. The interview discovered the motivation of the municipality for improving the 

MSWM situation in the village especially that the municipality has already started 

providing improved MSWM services to its residents. In addition, the interview 

underlined  the challenges that prevented the municipality from enhancing the MSWM 

situation in the village previously (lack of land and technical/ financial support) and the 

needed support from the government (exemption from debts and equipment/ technical 

support).  
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CHAPTER 5 

DISCUSSION  

 

5.1. Extent of Respondents’ Awareness, Knowledge and Practice Regarding 

MSWM  

 

As indicated previously, a high percentage of respondents indicated that they 

are familiar with recycling and composting practices (95.18% and 90.79% respectively) 

which is in contrast to a recent study conducted by Alhassan et al. (2017) who found 

that only 45% of respondents indicated some knowledge about the proper MSWM 

practices proposed in their study. However, as shown in Figures 3 and 4, most of the 

respondents got their knowledge from television news and programs, friends and 

neighbors, and university/school while only a minority were educated by the 

municipality. This demonstrates that the municipality is not conducting enough 

awareness campaigns regarding proper MSWM, recycling and composting. Community 

awareness is a vital component to encourage public participation in MSWM initiatives 

including recycling and composting activities. The community has the right to be 

informed about the MSWM activities being implemented in the village and the means 

of public participation from a reliable resource such as the municipality. Therefore, 

communication and spreading awareness about recycling and composting as suggested 

by several studies conducted in developing countries, is essential to enhance public 

participation and effective implementation of such projects (Al-Khateeb et al., 2017; 

Awunyo-Vitor et al., 2013; Bhattarai et al., 2017; Koushki et al., 2004; Olojede & 

Adeoye, 2014; Niringiye, 2010; Trang et al., 2017).  
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Moreover, knowing that almost all of the respondents knew about the MSWM 

crisis in Lebanon mainly from television news, radio news, social media, and daily 

observation, this is an indication of the severity of the MSWM situation in Lebanon. In 

addition, Table 4 shows that the public perception of the largest obstacle for 

improvements in the MSWM system in Lebanon is “political corruption”. Therefore, 

the spread of corruption along with the lack of financial/technical resources, the lack of 

public awareness and other problems are perceived as causes for the MSWM crisis in 

Lebanon. Similarly and according to Abbas et al. (2017), “Problems facing 

municipalities at present include lack of technical support, financial constraints, 

problems in area selection for landfilling, and strong disapproval from nearby 

communities. Political intervention has also been practiced in many municipalities”. 

Therefore, cooperation between the nearby municipalities as suggested by the 

municipality mayor of Jdiedet Ghazir is one of the effective solutions toward 

sustainable MSWM since it allows municipalities to proceed toward decentralization of 

the local MSWM services, reduce the political/governmental intervention, and ensure 

financial sustainability of the decentralized MSWM local project.  

  In addition, the results showed that despite the high proportion of recycling/ 

composting awareness among Jdeidet Ghazir residents, only 16.67% of respondents 

indicated that they separate their generated refuse. Those respondents separated their 

refuse mainly because they believe that this is the right action or because they send their 

recyclables to organizations like “Arcencial”. Moreover, only 39.04% of respondents 

indicated that they practice composting at the household level. This demonstrates the 

lack of composting/ recycling MSWM services in Jdeidet Ghazir whereby SW is being 

collected as a common-mingled waste rendering households’ source-separation a 
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useless practice. Similar findings were presented by Zhang et al. (2012) in Shanghai, 

China where some respondents used to source separate their generated kitchen waste 

from the rest of the waste despite the absence of a recycling program simply because 

they wanted to avoid the bad smell generated when kitchen waste is mixed with other 

types of waste. This situation emphasizes the deficiency in the MSWM system at 

Jdeidet Ghazir specifically and in Lebanon generally.  Therefore, privatization and 

encouraging municipality-private sector partnerships to invest in recycling/composting 

services was suggested by some studies as a solution to enhance the efficiency of the 

MSWM system in developing countries and emphasize the 3Rs concept of reduce, reuse 

and recycle (Al-Khateeb et al., 2017; Murad et al., 2007; Nkansah et al., 2015). 

Moreover, as shown in the results section, most of the households generate 1 to 2 bags 

of solid waste per day. Similar results were found by Zhang et al.  (2012) whereby most 

of the households (64%) generate 3 to 6 bags of solid waste per three days. 

Finally, all of the respondents were willing to engage in source-separation 

activities if an improved MSWM project is implemented by the municipality that 

includes SW source-separation component.  Whereas, a similar study conducted by 

Zhang et al. (2012) in Shanghai, China showed that only 75.23% of respondents were 

willing to engage in source-separation activities in the improved MSWM project. 

Similarly, a study conducted by Zeng et al. (2016) in China showed that only 47.9% of 

respondents were willing to engage in source-separation activities in the improved 

MSWM project. Therefore, and compared to these studies, our results show that people 

in Jdeidet Ghazir are motivated to enhance the situation of MSWM in their village and 

the municipality should make use of this motivation and meet people’s expectations.  
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5.2. Respondents’ Satisfaction with the Current MSWM Services 

The insufficient frequency of collection, as revealed in the results of this study, 

has driven some of the residents to throw their solid waste in rivers and springs, as 

illustrated earlier in the case of Al Tine spring. Similar circumstances have been found 

by Hazra et al. (2013) in India, where low frequency of MSWM collection services in 

India constituted a major risk for environmental quality and public health discouraging 

the households to pay for the improved MSWM service. Similarly, a study conducted 

by Afroz et al. (2009) in Bangladesh found that households were encouraged to pay for 

improvements in the MSWM services if they are satisfied with the existing services. 

Our study showed that despite the dissatisfaction with the existing MSWM services in 

Jdeidet ghazir, the majority of respondents prefer the public and private sectors in 

cooperation to handle the MSWM services.  In other words, respondents believe that the 

public sector (government and municipality) should monitor and control the private 

sector which has the needed competency, expertise, technical resources, financial 

resources, and reliability. While the rest of the respondent prefer the responsibility to be 

either that of the municipality or the private sector separately. This result is reasonable 

given that the municipality is the public authority which is responsible mainly for 

MSWM services in Jdeidet Ghazir and thus, it can provide MSWM services at 

affordable prices to its residents as compared to the private sector. The municipality also 

has the authority to influence people’s actions towards MSWM by means of laws and 

taxes. A similar study conducted by Kumar et al. (2017) found that respondents 

consider the municipalities’ responsibility for executing MSWM rules and regulations 

in India as well as developing infrastructure for collection, storage, treatment, and 

disposal of SW.  In addition, approximately half of the respondents consider MSWM as 
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the responsibility of households since they are the major producers of SW. This opens 

the door for a shared responsibility between the municipality/government and the 

households for proper MSWM and preservation of the environment and wellbeing as 

indicated by Rahmaddin et al. (2015). This also complies with Awunyo-Vitor et al. 

(2013) study that showed Ghana’s community opinion regarding MSWM as a 

collaborative responsibility rather than merely a governmental responsibility.   

 

5.3. Households’ WTP for the Proposed Integrated MSWM Service  

As noted above, most of respondents (79.39%) were willing to pay for the 

proposed integrated MSWM service in Jdeidet Ghazir; the mean of the households’ 

maximum WTP amount was calculated to be 73,377.19 L.L. ($ 48.56) per year and it is 

comparable to a study conducted in Malaysia by Nor Rahima et al. (2012) whereby the 

yearly maximum WTP amount mean was $52.8. On the other hand, studies conducted 

in Malaysia by Zen & Siwar (2015), Murad, Raquib, and Siwar (2007), and Pek & 

Othman (2010) reported lower yearly maximum WTP amount means of $30, $36.96, 

and $11.28 respectively. However, Afroz & Masud (2011) revealed a higher yearly 

maximum WTP amount mean of $82.68 in Malaysia and it is important to note that 

Malaysia is comparable to Lebanon since both are classified as upper middle income 

countries by the DAC list (OECD, 2016).  

Based on Tables 9 and 10, the results indicate that nationality, MSWM 

household responsibility, and MSWM government responsibility are significantly 

associated with both the households’ WTP and maximum WTP amount for the 

proposed integrated MSWM service in both statistical models.  
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The nationality of respondents showed a statistically significant and positive 

association with both the households’ WTP and maximum WTP amount as expected.  

Lebanese nationalities are approximately 6 times more likely to pay for the proposed 

integrated MSWM service (OR = 5.96) as compared to non-Lebanese respondents. 

Also, the marginal effect indicates that Lebanese respondents are willing to pay on 

average an additional amount of 31,760.24 L.L. per year for MSWM improvements as 

compared to non-Lebanese respondents. This demonstrates that Lebanese respondents 

show more interest than non-Lebanese in improving the MSWM condition in their 

village, which they consider their permanent home, aiming for a better and healthier 

future for now and for coming generations. In addition, Lebanese respondents reported 

higher monthly income as compared to non-Lebanese respondents (Chi2 test = 54.02 

and P-value= 0.000) and thus might be more capable to pay for the proposed integrated 

MSWM service.   

Similarly, MSWM household responsibility showed a statistically significant 

positive association with both households’ WTP and maximum WTP amount for the 

proposed integrated MSWM service as expected. The results indicate that those who 

perceive MSWM as a household responsibility are approximately 3 times more likely to 

pay for the proposed integrated MSWM service (OR = 3.31) as compared to those who 

do not. In addition, the marginal effect demonstrates that on average people who 

perceive MSWM as a household responsibility are willing to pay an extra amount of 

39,335.44 L.L. per year for MSWM improvements in comparison to those who do not. 

Thus, as expected, when households consider themselves to be the primary producers of 

SW and thus believe themselves to possess as much responsibility for proper MSWM as 
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the government, their WTP for MSWM improvements is high. This result is in 

accordance with the findings of Rahmaddin et al. (2015). 

On the contrary, MSWM government responsibility showed a statistically 

significant negative association with both households’ WTP and maximum WTP 

amount as expected. The MSWM government responsibility OR of 0.26 indicates that 

those who perceive MSWM as a government responsibility are approximately 4 times 

less likely to pay for the proposed integrated MSWM service as compared to those who 

do not. Moreover, the marginal effect proves that on average people who perceive 

MSWM as a governmental responsibility would pay on average 27,950.59 L.L. per year 

less than those who do not. Wang et al. (2014) also found similar results, whereby those 

who perceive MSWM as a governmental responsibility were willing to pay a lower 

amount of money for MSWM improvements. Moreover it important to note that most of 

the respondents considered the government a corrupted institution, which further 

explains the low WTP amount for MSWM improvements when respondents consider it 

as a governmental responsibility.  

Likewise, MSWM importance showed as expected a statistically significant 

and positive association with households’ WTP and with households’ maximum WTP 

amount; those who perceive MSWM as a priority environmental issue are 

approximately 2 times more likely to pay (OR= 2.44) for MSWM improvements. 

Furthermore, the marginal effect points out that recognizing MSWM as a priority 

environmental issue would lead on average to an increase in respondents’ maximum 

WTP amount for the proposed integrated MSWM service by 26,048.69 L.L. per year. It 

is important to note that the MSWM is perceived as a priority environmental issue by 

high proportion of respondents in Jdeidet Ghazir due to the MSWM crisis that Lebanon 
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have been dealing with since 2015. This result is in accordance with the findings of 

Banga et al. (2011) that showed that respondents who perceive MSWM as a priority 

problem to be addressed immediately are more willing to pay for its improvement as 

compared to those who do not. In addition, many studies demonstrated the positive 

association between households’ WTP for improved MSWM services and high concern 

toward MSWM crisis due to its direct effect on the environment and public health 

(Afroz & Masud, 2011; Afroz et al., 2009; Alhassan & Mohammed, 2013; Blaine et al., 

2005; Challcharoenwattana & Pharino, 2016; Danso et al., 2006; Fonta et al., 2007; 

Ichoku et al., 2009; Maskey & Singh, 2017; Patrick et al., 2017; Trang et al., 2017).  

Disease history showed an unexpected significant negative association only 

with households’ WTP for the proposed integrated MSWM service. The disease history 

OR of 0.34 indicates that respondents who have a disease family history related to poor 

MSWM are approximately 3 times less likely to pay as compared to respondents that do 

not have a disease family history. This result is contradictory with findings of Khattak et 

al. (2009) whereby disease history showed a positive association with households’ 

WTP. One explanation for this finding is that maybe those who have disease history due 

to poor MSWM developed a negative attitude and they do not want to contribute 

anymore for MSWM improvements.  

Walking distance showed an unexpected statistically significant negative 

association with households’ WTP only with the “more than 10 minutes” category. This 

means that those who need to walk more than 10 minutes to reach the nearest SW 

collection point are less likely to pay for MSWM improvements.  This is in contrast to 

Alhassan & Mohammed (2013) findings whereby as the walking distance to the nearest 



 

58 

 

solid waste collection point is larger, the demand and WTP for improved MSWM 

services will increase.  

Handling sector also showed a statistically significant and positive trend with 

households’ WTP only with “both in cooperation” category. This indicates that those 

who prefer both sectors (private and public) to handle MSWM in cooperation are 

approximately 2 times more likely to pay for the proposed integrated MSWM service 

(OR= 2.10) as compared to those who prefer the public sector alone. Thus, the 

association between households’ WTP and Both in cooperation handling sector category 

is a positive association as expected and in line with the WTP contingent valuation 

hypothetical scenario. Similar results were found by Ezebilo (2013) whereby 

respondents who were happy and satisfied with the MSWM services provided by the 

private sector in cooperation with the public sector (government) in Nigeria were more 

willing to pay for improvements in the MSWM services.   

Table 8 also illustrates the positive relationship between composting awareness 

and households’ WTP although the result was insignificant. The results indicate that 

respondents who are aware of composting practices are approximately 2 times more 

likely to pay (OR= 2.04) for the proposed integrated MSWM service. However, as 

shown in Table 9, composting awareness showed a statistically significant and positive 

trend with the maximum WTP amount dependent variable. The marginal effect 

demonstrates that on average people with composting awareness are willing to pay an 

extra amount of 19,417.2 L.L. per year for MSWM improvements as compared to 

people unaware of composting practices. As expected, composting awareness plays an 

important role in assessing the WTP for improved MSWM services. In general, people 

who demonstrate composting awareness highly perceive the benefits of composting as a 
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proper way of managing the organic portion of SW. The results comply with the 

findings of Afroz & Masud (2011), Afroz et al. (2009), Alhassan & Mohammed (2013), 

Banga et al. (2011), Challcharoenwattana & Pharino (2016), Danso et al. (2006), Fonta 

et al. (2007), Ichoku et al. (2009), Maskey & Singh (2017), Patrick et al. (2017), and 

Trang et al. (2017). 

Table 9, also showed that households’ monthly income level is significantly 

and positively associated with households’ maximum WTP amount for the proposed 

integrated MSWM service. The marginal effect indicated that as income level increases 

from the “low” category to the “medium to high” category, people are willing to pay on 

average an extra amount of 22,701.28 L.L. per year. Thus, households who receive 

higher monthly income would contribute, as expected, higher amounts of money for 

MSWM improvements as compared to those with lower monthly income.  Furthermore, 

the results are in accordance with the economic theory of demand and supply whereby 

higher income results in higher demand for environmental goods. This is in line with the 

findings of Afroz & Masud (2011), Afroz et al. (2009), Alhassan et al. (2017), Banga et 

al. (2011), Blaine et al. (2005), Challcharoenwattana & Pharino (2016), Fonta et al. 

(2007), Ichoku et al. (2009), Maskey & Singh (2017), Patrick et al. (2017), Trang et al. 

(2017), Yusuf et al. (2007), and Zhang et al. (2012).  

The results of Table 9 also revealed that gender, waste generation, and 

household size have an insignificant effect on the maximum WTP amount dependent 

variable. Female gender showed a negative insignificant relationship with the maximum 

WTP amount. The result indicates that females are willing to pay lower amounts than 

males for improvements in the MSWM services. Males are willing to pay higher 

amounts of money because in Lebanon the financial decision in the household is mainly 
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taken by males (Chrabieh, 2012). In addition, men in Lebanon work to support their 

families financially while many women are housewives (Chrabieh, 2012). Also, males 

are paid higher salaries in their jobs as compared to females in eastern civilizations. 

Therefore, males have more money and possess control over household financial issues 

as compared to females. This result is supported by the findings of Alhassan et al. 

(2017) and Trang et al. (2017). However and as indicated in the empirical literature 

review, this result contradicts the findings of Alhassan & Mohammed (2013), 

Challcharoenwattana & Pharino (2016), Fonta et al. (2007), and Ichoku et al. (2009) 

whereby females are willing to pay higher amounts of money for improved MSWM 

services as compared to males.  

Waste generation showed a negative insignificant relationship with the 

maximum WTP amount. Thus, respondents who generate more than one solid waste bag 

per day are willing to pay lower amount of money as compared to those who generate 

one or less bags per day. This is an unexpected result and contradicts the findings of 

Challcharoenwattana & Pharino (2016), Danso et al. (2006), Fonta et al. (2007), and 

Ichoku et al. (2009) whereby high solid waste generation rate results in high demand for 

improved MSWM services and thus high WTP amounts. One explanation for this result 

could be that those who have high SW generation rate have priorities other than MSWM 

improvements or do not have enough money to contribute high WTP amounts. Another 

explanation could be that respondents who have low SW generation rate are already 

knowledgeable about SW problems, feel a personal responsibility to produce less waste 

and thus are keener to contribute in monetary terms for MSWM improvements than 

those who have high SW generation rate. In all cases, the result is insignificant with a P-

value of 0.577 and marginal effect of -5,573.96 indicating a small difference in the 
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maximum WTP amount between respondents with high waste generation rate and 

respondents with low generation rate.  

Household size has a positive but insignificant effect on respondents’ 

maximum WTP amount. This indicates that as household size (number of family 

members living in the same household) increases, the maximum WTP amount for the 

proposed integrated MSWM service increases. This is in line with the findings of 

Nkansah et al. (2015) and Zhang et al. (2012) whereby large family size indicates high 

waste generation rate and thus high demand and WTP amount for improved MSWM 

services. On contrary, other studies such as Alhassan & Mohammed (2013), Ezebilo 

(2013), Al-Khateeb et al. (2017) and Yusuf et al. (2007) showed that large household 

size means high monthly expenditure and thus low capability of paying large amounts 

of money for improved MSWM services.   

 

5.4. The Interview with the Municipality Mayor and Decentralization of the Local   

MSWM Services  

 

The interview with the municipality mayor of Jdeidet Ghazir, revealed that the 

municipality has already started with a local MSWM initiative since mid of June, 2018. 

The municipality mayor of Jdeidet Ghazir proceeded toward the decentralization of the 

local MSWM services at his village because the services provided by the RAMCO 

Company (contracted by the government) were highly unsatisfactorily as emphasized by 

the majority of the residents and the cost was very high up to $ 130,000 per year 

according to the Mayor. Also, the mayor indicated that he cannot establish his own 

MSWM project because the municipality lacks the sufficient financial and technical 

resources as well as a piece of land that is far from households. Therefore, he 
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cooperated with the Ghosta municipality where he can send the collected solid waste 

from the village to the Ghosta MSWM plant for treatment and final disposal. A similar 

interview conducted by Giannozzi (2017) with the municipality mayor of Beit Merry 

revealed that Beit Merry village has also proceeded toward decentralization of their 

local MSWM services by establishing a municipality-private sector partnership with the 

Cedar Environmental Company. The Cedar Environmental Company has implemented 

an improved MSWM service at Beit Merry village that was able to recycle 100% of the 

municipal households’ waste since 2015 (Giannozzi, 2017). Therefore, Jdeidet Ghazir 

and Beit Merry villages are actively looking for ways to improve the local MSWM 

situation and meet the public’s expectations. Additionally, Giannozzi (2017) reported 

the importance of the municipality-private sector partnerships as an effective way 

toward the decentralization of the local MSWM services since the private sector possess 

better technical and financial resources as compared to the public sector. Moreover, 

Giannozzi (2017) recommended the decentralization as a solution for the solid waste 

crisis in Lebanon because each municipality knows what are the needs of its residents 

and thus can provide better service than the central government; however, it is 

recommended that small municipalities cooperate with each other and establish an 

improved MSWM project that is financially sustainable. Similar results were shown in 

our study, where 92.4% of respondents perceived MSWM as a municipality 

responsibility because each municipality knows the needs of its own area and since 

Jdeidet ghazir is a small village, the mayor cooperated with a nearby municipality to 

initiate decentralization and enhance the MSWM services in the village. Finally, our 

contingent valuation study provided the evidence for the municipality of Jdeidet Ghazir 

to revise the municipality yearly fee by including an additional fee that covers the 



 

63 

 

expenses of proper integrated MSWM service. Hence, the municipality can raise an 

additional amount of funding to cover the costs associated with the solid waste 

collection and transport service that is being provided by the municipality since mid of 

June, 2018. To end up, our contingent valuation study provided evidence for policy 

makers to move into decentralization taking into consideration peoples’ high 

knowledge/awareness regarding MSWM as well as their enthusiasm/motivation to 

enhance the MSWM situation locally. Additionally, the villagers at Jdeidet Ghazir are 

willing to pay on average an additional amount of money which is worth 30.8% of their 

current municipality fee (238,136 L.L.). Hence, it seems that the MSWM crisis resulted 

mainly from the lack of political will and not from the lack of public’s awareness and 

motivation. Therefore, the policy makers and the government should work on finding 

appropriate solutions for the MSWM crisis in Lebanon especially in rural areas that 

have been suffering from the crisis silently as attention has been mainly given to the 

main cities in urban areas. 
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CHAPTER 6 

RECOMMENDATIONS AND CONCLUSIONS 

 

6.1. Conclusions and Policy Implications 

The study findings showed that most of respondents (79.39%) were willing to 

pay for improved MSWM services in Jdeidet Ghazir. In addition, most of respondents 

demonstrated awareness with respect to SW source-separation, recycling, and 

composting, and even some of them reused some material from the solid waste to make 

handcrafts or reused the food leftovers as a compost and animal feed. This in turn 

reflects the respondents’ interest in improving the MSWM situation in their village and 

motivates the municipality of Jdeidet Ghazir to take the necessary actions to meet 

peoples’ expectations. Therefore, the municipality should act fast to enhance the 

MSWM situation in the village. Moreover, the results of this contingent valuation study 

and the resulting estimates can serve in helping urban planners and administrators in 

determining the optimal charges for proper MSWM services in Lebanese rural areas. 

Specifically, the municipality of Jdeidet Ghazir can benefit from the study results to 

revise and update the municipality yearly fee for sweeping and cleaning services to 

include and additional fee (approximately equal to the average maximum WTP amount 

of respondents in this study (73,377.19 L.L.) for the purpose of partially covering the 

costs of the current decentralized local MSWM service in the village 

The study also revealed that respondents prefer both the private and public 

sectors to cooperate and manage the local MSWM services in the village. This will help 

the municipality to negotiate contracts with private firms to improve the MSWM 
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situation without being opposed by the residents. Moreover, the municipality is advised 

to organize focus groups from time to time to share the environmental problems faced in 

the village, and engage with the residents in the decision making process especially that 

a fair percentage of respondents perceive MSWM as a shared responsibility between the 

households (the primary SW producers) and the municipality (the official public 

authority in the village).   

Finally, our study revealed that the municipality of Jdeidet Ghazir proceeded 

toward decentralization of the local MSWM services by establishing a partnership with 

the municipality of Ghosta in response to the solid waste crisis. Therefore, other 

municipalities in Lebanon can consider the case of Jdeidet ghazir to think about 

establishing cooperations with nearby municipalities or implementing their own 

integrated MSWM project as a probable solution for the solid waste crisis.  

 

6.2. Study Limitations and Recommendations   

The study investigated households’ WTP for MSWM improvements in a 

quantitative method using a contingent valuation survey. Therefore, it is recommended 

for future research to investigate households’ willingness to engage and enhance the 

MSWM services qualitatively by conducting focus groups and interviews with the 

public and community stakeholders. Moreover and despite the benefits of CV 

questionnaires, it suffers from a major drawback demonstrated by the hypothetical 

nature of the WTP scenario, ie. the hypothetical nature of the scenario results in 

responses that are deviated from the true WTP value if the scenario was a reality. In 

other words, respondents who consider that the hypothetical scenario might become a 

reality and that the municipality fee might be increased to cover the costs of the 
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proposed integrated MSWM service will tend to report low WTP amount. On the other 

hand, respondents who consider only the environmental benefit of the project and do not 

assume the possibility of a factual increase in the municipality fee to cover the costs 

improved integrated MSWM services, will report high WTP amounts. 

 Another limitation related to the questionnaire is that some of the questions in 

the survey such as the monthly household income, number of waste bags generated per 

day, length of stay at the current household, and family members history of illness 

might be subject to recall bias since respondents might find difficulty in recalling such 

information, thus giving inaccurate answers. Finally, and despite the benefits of face-to-

face interviews, social desirability bias might be a major drawback as respondents will 

try to give answers that might please the interviewer, hence biasing the estimations. At 

last, the study assessed important aspects of households’ environmental and health 

awareness, as well as households’ WTP and willingness to engage in a proposed 

integrated MSWM service at Jdeidet Ghazir village. However, it is recommended that 

future studies collect insights from community key actor groups other than households 

such as hotels, restaurants, commercial businesses, hospitals, and non-governmental 

organizations to investigate the WTP for improved MSWM services in Lebanon. The 

findings of such studies would provide valuable information that are needed for the 

successful planning and implementation of sustainable improved MSWM services and 

policies in Lebanon. In addition, the study was carried out in one Lebanese village 

(Jdeidet Ghazir) in Kesrouane district due to the limited time and absence of funds. 

Therefore, its findings might not be generalizable to the whole country. Thus, for future 

research, it is recommended that similar studies to be carried out in other rural and 

urban areas of the country with large sample sizes to allow generalization of the results.  
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APPENDIX I 

THE CONSENT FORM AND THE CONTINGENT 
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APPENDIX II 

THE CONSENT FORM AND THE QUESTIONS OF THE 

INTERVIEW WITH THE MUNICIPALITY MAYOR OF 

JDEIDET GHAZIR, HERHRAYA AND KATTINE 
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APPENDIX III 

THE GEOGRAPHICAL LOCATION OF JDEIDET 

GHAZIR VILLAGE 

 

The Map of Lebanon showing the Lebanese districts including Kesrouane district 

(Hdeib et al., 2012).  

 

Jdeidet 

Ghazir 
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The location of Jdeidet Ghazir village in Kesrouane district and its immediate 

surrounding villages (localiban, 2016).   
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APPENDIX IV 

THE CADASTRAL MAP OF JDEIDET GHAZIR VILLAGE

 
Jdeidet Ghazir cadastral map showing the streets and sub-streets as well as the land 

parcels and households that belong to the village (obtained from the municipality of 

Jdeidet Ghazir, Herhraya, and Kattine). 
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APPENDIX V 

DEFINITION OF IMPORTANT CONCEPTS 

 
 

Household 

According to Wilk & Rathje (1982), “A household is defined as a group of 

people living under a single roof and cooperating economically on a daily basis”. In the 

concept of this study, the household is a social unit that includes one or more people 

living under the same roof and sharing their monthly income to meet their basic needs 

of food and shelter as well as other social needs such as paying for MSWM services.  

 

Solid waste 

Solid waste is a waste material that has a solid or semi-solid nature and is 

discarded for its inherent value without expecting any compensation for it (Khattak et 

al., 2009). Solid waste is generated by human activities and is classified into residential 

solid waste (generated mainly by households), industrial solid waste (generated mainly 

by industries), commercial solid waste (generated mainly by commercial centers such as 

food markets and offices), agricultural solid waste (generated mainly by farmers), and 

medical solid waste (generated mainly by hospitals) (Lunojo, 2016). The residential 

solid waste is mainly composed of the organic biodegradable and the non-biodegradable 

portions. The organic biodegradable portion (degraded by microorganisms) contains 

food and vegetables remaining, and garden waste while the non-biodegradable portion 

contains plastics, paper and cardboard, metals, glass and wood (Zabaleta, 2008). 
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Municipal Solid waste management (MSWM) 

Municipal solid waste management aims to properly manage the generated 

solid waste from various human activities to preserve the environment and public 

health. It involves the following main activities: collection, transfer/transport, storage, 

treatment, and disposal of the generated solid waste (Sharholy et al., 2008). MSWM 

evolved historically from open dumping and open burning in ancient civilizations to a 

more complex collection, treatment and disposal systems that employ sophisticated 

technology in our modern world (Raglin, 2013). MSWM in developing countries has 

been practiced either by the government or the municipalities but this type of 

management is characterized by inadequate collection frequency and inappropriate 

disposal of solid waste. As a result, many communities started to consider privatization 

of the solid waste management sector (Hagos et al, 2012). 

 

MSWM collection services  

Solid waste collection services involve collection of solid waste from 

households, institutions, businesses, industries, and commercial places; the collected 

solid waste is then loaded into collection vehicles and transported into a material 

recovery facility for further treatment or final disposal (Eheliyagoda, 2015). Further 

treatment involves segregation of non-biodegradable material for recycling from the 

biodegradable organic material used to produce compost. While the rest of the 

unrecovered waste is either landfilled or incinerated (Eheliyagoda, 2015). Three options 

are available for the collection of municipal solid waste. The first option is mixed refuse 

collection which involves the collection of mixed non-separated solid waste in one 

collection vehicle with one compartment (Dubanowitz, 2000). This type of collection is 
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employed currently by RAMCO as part of its SW collection services in Jdeidet Ghazir 

village. The second option is the recyclables collection which is the collection of 

common-mingled source separated recyclables in one collection vehicle with two 

compartments, segregating paper recyclables from non-paper recyclables (Dubanowitz, 

2000). Finally the Co-collection option, is the collection of mixed solid waste and 

source separated recyclables in one collection vehicle; households will place the source 

separated recyclables in colored waste bags (Dubanowitz, 2000).  

 

Recycling and composting of municipal solid waste  

Municipal solid waste can be collected as either common-mingled waste or as a 

source separated waste. Common-mingled waste needs to be transported into a material 

recovery facility for separation and recovery processes (Eheliyagoda, 2015). 

Following the separation of the collected solid waste into bio-degradable and 

recyclable portion, the bio-degradable portion will be treated to produce a compost 

product, which is used in agriculture practices as soil fertilizer. The compost can be 

produced in three different ways: in piles, in silos and in rotary drums, however all the 

methods involve the same process of introducing microorganisms under aerobic 

condition to transform the waste into compost. (Zabaleta, 2008). 

The recyclable portion will be further separated either mechanically or 

manually into metals, plastics, glass, paper and cardboard, and wood. Then each 

category of the recyclables will be treated, processed, packaged, and sent to the 

appropriate industries to be used as raw materials (Dubanowitz, 2000). 
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Willingness to pay (WTP) 

Willingness to pay concept is employed by many stated preference economic 

valuation studies such as contingent valuation studies and aims to assess the public’s 

motivation to preserve certain environmental goods and maximize their potential utility 

benefits (Lunojo, 2016). The maximum WTP amount for environmental goods is related 

to the maximum amount of money that consumers can pay based on their revenue 

without affecting their current lifestyle (Lunojo, 2016).   
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APPENDIX VI 

LITERATURE REVIEW ON WILLINGNESS TO PAY FOR IMPROVED MSWM SERVICES AND ITS ASSOCIATED FACTORS 
 

 

 

Author 

& year  

City/ 

country 

Survey 

method 

Samp

le 

size 

Project 

evaluated 

Valuation 

method 

WTP 

question 

format 

Additional design features  Mean HH 

annual 

WTP 

Strong determinants 

of WTP 

Policy implications  

Alhassan 

et al. 

(2017) 

Tamale 

metropolit

an area/ 

Ghana 

Face-to-

face 

interviews 

120 

HHs 

Improved 

solid waste 

management 

Contingent 

valuation 

Open 

ended 

question 

for 

maximum 

WTP 

The survey sections dealt with: the WTP 

scenario and the socio-economic 

characteristics.  

Ordered Probit regression model was used 

to determine the association between WTP 

and socio-economic factors.  

Maximum 

WTP 

amount 

ranged 

from 

$5.28 to 

$66.24 

Gender, marital status, 

age, education level, 

and income. 

The study recommends that policy makers generate a flat fee that 

is charged based on the economic and educational status of each 

household; ie. Poorer and less educated households should pay a 

lower flat fee for improved solid waste management services. 

Also, more information should be available to the public 

regarding improved MSWM services to elicit high WTP amounts.  

Bhattarai 

et al. 

(2017) 

Birendran

agar 

municipali

ty/ Nepal 

Face-to-

face 

interviews  

300 

HHs 

Improved 

solid waste 

management 

Contingent 

valuation 

Single 

bounded 

dichotomo

us choice 

The questionnaire included WTP scenario 

section, general section on the situation of 

SWM in the municipality and a socio-

demographic section. 

$16.72 Age, household size, 

bid amount, level of 

education, present 

waste collection 

service and level of 

income. 

The study results offer policy makers the opportunity to collect 

sufficient funds for the provision of better SWM services in 

Birendranagar municipality which will enhance the welfare of 

households. The municipality should offer awareness educational 

campaigns for the residents. Also, it should increase its solid 

waste collection coverage because the study showed that only 

26.7% of the households are getting the collection service.  

Al-

Khateeb  

et al. 

(2017) 

Ramallah 

& Jericho/ 

Palestine 

Face-to-

face 

interviews  

370 

HHs 

Sustainable 

solid waste 

management 

system  

Contingent 

valuation  

N/A The questionnaire focused on demographic 

and socio-economic characteristics of the 

respondents, SWM in the study area, 

environmental concerns, awareness status, 

waste separation at the source, recycling 

and reuse, and willingness to pay for 

improved SWM services. The analysis was 

carried out using logistic regression.  

N/A Dwelling premise, 

gender, education 

level, and education 

on waste management.   

The study suggests that awareness and educational programs 

regarding solid waste management should be enhanced. In 

addition, the solid waste management policy in Palestine should 

be upgraded to include the 3Rs approach of reduce, reuse, and 

recycle. Also, the government should encourage the private sector 

to invest in the MSWM services such as the collection, sorting, 

and recycling services.  

Maskey 

& Singh 

(2017) 

Gorkha/ 

Nepal 

Face-to-

face 

interviews  

401 

HHs 

Improved 

waste 

collection 

services 

Contingent 

valuation 

Open-

ended 

question  

Two analysis levels were conducted: the 

first one is logistic regression to estimate 

the determinants of WTP for improved 

MSWM services; the second one is logit 

Tobit model to estimate the determinants of 

the maximum WTP amount of money for 

improved MSWM services. 

$8.64 Income, education, 

environmental 

awareness, and waste 

collection service.  

Policy makers at Gorkha municipality should take into 

consideration the results of this study to charge households with a 

MSWM fee for the purpose of improving the situation of MSWM 

in Gorkha. Also, policy makers should conduct awareness 

campaigns to educate the public about the adverse effects of 

improper MSWM services on the environment.  

Patrick et 

al. 

(2017) 

Akwa 

Ibom/ 

Nigeria 

  

Face-to-

face 

interviews  

160 

HHs 

Improved 

solid waste 

management  

Contingent 

valuation 

Dichotomo

us choice 

question  

Descriptive statistics such as mean and 

standard deviation were used to analyze the 

collected data.  

$20.64 Education, household 

monthly expenditure, 

age, and 

environmental and 

health awareness 

regarding MSWM. 

Policy makers should use the results of this study to construct an 

optimal, socially acceptable charge for MSWM services in Uyo, 

Nigeria. Also, policy makers should conduct awareness 

campaigns to educate the public about the importance of clean 

and safe environment with an aim of increasing the percentage of 

WTP responses for improved MSWM services.  

Trang et 

al. 

(2017) 

Thu Dau 

Mot city/ 

Vietnam  

Face-to-

face 

interviews 

330 

HHs 

Improved 

solid waste 

management 

Contingent 

valuation 

Dichotomo

us choice 

question 

The survey was divided into 4 sections 

dealing with: socio-economic 

characteristics, respondents’ environmental 

awareness, problems with the current 

management system, and the contingent 

valuation scenario of WTP respectively. 

Logistic regression was used to determine 

the factors associated with the WTP.  

$12.64  Gender, income, 

education level, 

starting bid, and 

environmental 

awareness.  

Policy makers should take advantage of the fact that households 

are eager to pay for improvements in the MSWM services and set 

a socially acceptable charge to improve the situation. Also, the 

municipality should increase the provision of environmental 

awareness campaigns.   
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Author & 

year  

City/ country Survey 

method 

Sample 
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annual WTP 

Strong determinants of 

WTP 
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Challcharoen-

wattana & 

Pharino 

(2016) 

Thailand  Face-to-

face 

interviews 

1350 

HHs 

Municipal waste 

recycling services 

in least urbanized, 

urbanized and most 

urbanized areas 

Contingent 

valuation 

Payment 

card 

The study area was divided into least 

urbanized, urbanized and most 

urbanized.  

The questionnaire consisted of three 

sections dealing with attitude and 

management of MSW, WTP for MSW 

recycling, and the socio-economic 

status. 

$8.76 (least 

urbanized areas) 

$23.52 

(urbanized) 

$19.8 (most 

urbanized) 

Urbanization level, gender, 

income level, education 

level, age, household size, 

municipal solid waste 

generation rate, perception 

toward solid waste 

management crisis, and 

MSW source-separation. 

According to the study: “policies, incentives 

and pricing of MSWM should be tailored to suit 

the local context and not be a “one-size fits-all” 

scheme as it is currently implemented in 

Thailand”. 

 

 

Zeng et al. 

(2016) 

China Face-to-

face 

interviews  

518 

HHs 

Rural solid waste 

separation and 

management 

Contingent 

valuation 

Payment 

card 

Rural household was chosen as the 

unit of sample and analysis. The 

survey consisted of four parts dealing 

with: households’ behavior and 

perceptions, attitude, awareness and 

knowledge toward source separated 

collection, socio-economic 

characteristics, and the WTP scenario.   

$3.98 Age, gender, education, 

household income, 

household location, 

perceptions of rural solid 

waste treatment.   

The study suggests that policy makers should 

establish pilot programs of RSW separation at 

source and improve RSW collection and 

management services by making use of the rural 

households’ WTP amounts in addition to the 

governmental financial budget. 

Nkansah et al. 

(2015) 

Tema 

Metropolis/ 

Ghana  

Face-to-

face 

interviews  

156 

HHs 

Improved solid 

waste disposal 

services. 

Contingent 

valuation 

N/A Tobit regression analysis was used to 

determine the factors associated with 

the WTP amount. 

N/A Age, education, number of 

dependents, income, and 

household size. 

The study recommends that the government 

should cooperate with private companies to 

invest in solid waste recycling as an effective 

solution for the waste disposal problem in Tema 

Metropolis.  Also, the government should be 

well resourced to be able to enforce sanitary 

MSWM laws. Moreover, policy makers should 

conduct awareness campaigns to educate the 

public about the adverse effects of improper 

MSWM services on the environment.  

Zen & Siwar 

(2015)  

Kuala 

Lumpur/ 

Malaysia 

Face-to-

face 

interviews  

460 

HHs 

Curb side recycling 

scheme  

Contingent 

valuation 

Open-ended 

question 

The study design included the 

willingness to separate, then the 

willingness to support curbside 

recycling and then the willingness to 

pay for curbside recycling collection. 

$30 Collection rate, age, 

gender, income, education 

level and respondents’ 

attitude toward recycling.  

Policy makers should use the study findings to 

improve the recycling program in this country 

and to provide the adequate finance for it. 

Ferreira & 

Marques 

(2015)   

Portugal  By email  1186 

HHs 

Municipal 

packaging waste 

selective collection 

Contingent 

valuation 

Dichotomou

s choice 

single 

bounded 

The survey was divided into three 

sections dealing with their current 

recycling practice/ attitude, socio-

demographic characteristics and WTP 

scenario.  

$42.81 Income, age, gender, waste 

fee, recycling practice, 

education, occupation. 

The government should establish a charging 

system according to the amount of waste 

produced per household. 

Wang et al. 

(2014)  

Yunnan/ 

China 

Face-to-

face 

interviews 

223 

HHs 

Solid waste 

collection and 

disposal services 

Contingent 

valuation 

Multiple 

bounded 

discrete 

choice 

“Among the surveyed households, 110 

households are located in the area 

where a waste collection and disposal 

system is available, with 37 

households located near the existing 

garbage dumpsite. The remaining 113 

households are located in three towns 

that will be newly covered by the 

project”. The survey consisted of four 

sections dealing with: socio-economic 

data, environmental perceptions, 

current SW situation and the WTP 

scenario.  

$30.96 Education, age, gender, 

household income, marital 

status, family size, current 

cleaning services, project 

implement trash site, new 

coverage, government 

responsibility. 

This study can be applied in benefit transfer 

studies to extrapolate a confidence interval for 

the social benefits of similar projects in other 

rural regions in China. 
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Addai & 

Danso-

Abbeam 

(2014) 

Dunkwa-

on-Offin/ 

Ghana 

Face-to-

face 

interviews  

100 

HHs 

Improved 

solid waste 

management

.  

Contingent 

valuation 

Double 

bounded 

dichotomo

us choice 

question. 

In the sampling process, households were 

stratified according to their income level 

as low, middle, and high income groups.  

Logit regression was used to estimate the 

determinants of WTP responses. In 

addition, the study examined the level of 

respondent satisfaction with the existing 

solid waste collection services in 

Dunkwa-on-Offin. 

$29.64 (high 

income group) 
$20.4 (middle 

income group) 
$12 (low 

income group) 

Gender, age, 

education level, 

income level, and 

household size.  

Policy makers should take advantage of the fact that people are 

willing to pay for improved MSWM services and improve the 

situation. Moreover, policy makers should conduct awareness 

campaigns to educate the public about the adverse effects of 

improper MSWM services on the environment. The municipality 

should strengthen the capacities of stakeholders involved in solid 

waste collection services to provide a satisfactory and improved 

service to the households.   

Olojede & 

Adeoye 

(2014) 

Akinyele 

state/ 

Nigeria  

Face-to-

face 

interviews  

120 

HHs 

Improved 

solid waste 

management

. 

Contingent 

valuation 

Dichotomo

us choice 

question. 

Four versions of the WTP structured 

questionnaire were administered 

randomly to the respondents’ households; 

each version included one of four 

methods of solid waste collection 

(communal container, vehicle in the 

neighborhood, communal container with 

door to door collection, and only door to 

door collection) with four different 

monthly prices of 1.39$, 1.94$, 2.5$, and 

2.78$ respectively. 

Logit regression was used to estimate the 

determinants of WTP responses. 

$22.89 Age, education level, 

household size, and 

the price of the 

suggested service.  

The majority of people are willing to pay for the low price 

collection service as compared to the high price collection service. 

Policy makers and local authorities should make use of the study 

results to improve the solid waste management situation in 

Akinyele state and enhance the waste collection services. 

Awareness campaigns about the improvements in environmental 

quality as a result of proper MSWM services should be conducted 

by the municipality to elicit the households’ WTP.   

Roy & 

Deb 

(2013) 

Cachar 

district/ 

Silchar/ 

India   

Face-to-

face 

interviews  

378 

HHs 

Improved 

waste 

management 

services  

Contingent 

valuation 

Open-

ended 

question  

Descriptive analysis was carried out to 

discover the method of waste disposal 

adopted by the HHs and the level of 

household satisfaction regarding MSWM 

activities. Multiple regression analysis 

was carried out to estimate the 

determinants of the maximum WTP 

amount for improved MSWM services. 

$23.89 Income, education, 

environmental 

awareness, family 

size, occupation.  

The MSWM activities taken by the households and municipalities 

are not up to a satisfactory level. Thus, the municipality should take 

advantage of fact that households are willing to pay some amount 

of money to improve the situation of MSWM in the community.  

Awunyo-

Vitor et al. 

(2013) 

Kumasi 

metropolit

an/ Ghana 

Face-to-

face 

interviews  

600 

HHs 

Improved 

solid waste 

disposal 

services 

Contingent 

valuation 

Open-

ended 

maximum 

WTP 

question 

Two analysis levels were conducted: the 

first one is logistic regression to estimate 

the determinants of WTP for improved 

MSWM services; the second one is logit 

Tobit model to estimate the determinants 

of the maximum WTP amount of money 

for improved MSWM services.  

$21.6   Income, age, quantity 

of waste generated, 

education, house 

ownership, and 

number of children 

Policy makers should take advantage of the fact that people are 

willing to pay for improved MSWM services and improve the 

situation. Policy makers should charge a fee for the improved 

MSWM services in accordance with the income level of the 

households. Also, the municipality should conduct awareness 

campaigns to inform people about the importance of the polluter-

pays principle and the effect of improved MSWM services on the 

socio-economic development of the nation.   

Ezebilo 

(2013) 

Ilorin/ 

Nigeria  

Face-to-

face 

interviews 

330 

HHs 

Improved 

residential 

waste 

collection 

services.  

Contingent 

valuation 

Dichotomo

us choice  

The survey sections dealt with: the WTP 

scenario, the socio-economic 

characteristics, and questions about the 

solid waste management situation.  

$23.76 Price of the current 

service, income, 

education, gender, 

time to travel to the 

nearest residential 

waste collection 

point, household size, 

dwelling type, 

whether the 

respondent is happy 

with private waste 

management.  

This study will help to determine the amount of money that 

residents are willing to pay for improved residential waste 

collection services which will help policy makers and waste 

management authorities to negotiate with private firms to come up 

with a collection price that is socially acceptable and to reduce the 

incidence of illegal dumping. The study should also help authorities 

to increase the effectiveness of sanitary inspectors. The waste 

inspectors should pay more attention for performance monitoring of 

the private sector.  
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Alhassan & 

Mohammed 

(2013) 

New 

Juaben/ 

Ghana  

Face-to-

face 

interviews  

200 

HHs 

Households’ 

demand for 

better solid 

waste disposal 

services in four 

communities of 

the study area.  

Contingent 

valuation 

Single 

bounded 

dichotomous 

choice  

The survey consisted of four 

sections dealing with: 

identification, socio-economic 

characteristics, current situation 

regarding solid waste disposal, and 

the improved situation and WTP 

scenario.  

$22.2 Environmental safety 

concern, level of 

satisfaction with the 

current waste disposal 

services, education, 

gender, household size, 

length of stay at the current 

residence, walking time to 

the dumpster place. 

The results of this study can be used for further research about 

WTP for improved solid waste disposal services such as cost 

benefit analysis to derive better and more reliable solid waste 

management practices at the municipality level. The study 

advocates for the municipality to create environmental 

awareness programs in the community to emphasize the cost 

sharing concept for a cleaner environment. The computation 

of mean WTP for the four communities can help find the 

effect of place of resident on the WTP. 

Hazra et al. 

(2013) 

Kolkata/ 

India  

Face-to-

face 

interviews 

529 

respond

ents  

Solid waste 

management 

service 

attributes  

Choice 

experiment 

Stated 

preference 

choice 

The survey was divided into three 

sections dealing with: respondents’ 

socio-economic characteristics, 

choice from a set of choices, and 

the characteristics of the existing 

MSWM services respectively. 

Multinomial logit model was used 

for the analysis of WTP and its 

associated factors.    

$3.25  Income, gender, education, 

walking time from the 

dumpster, solid waste 

collection type/ frequency, 

and source- separation.  

Policy makers should take an advantage that respondents are 

willing to pay for improvements in the MSWM services and 

increase the MSWM tax to improve the situation.  

Nor Rahima 

et al. (2012)  

West 

Malaysia 

Face-to-

face 

interviews  

300 

HHs 

Introducing 

integrated solid 

waste 

management 

Contingent 

valuation 

Single 

bounded 

Dichotomous 

choice  

The survey included three sections 

that dealt with: perceptions and 

awareness about SW and 

environmental problems, socio-

economic characteristics, and the 

WTP scenario. 

$52.8 Age, gender, education, 

household size, income, 

occupation, environmental 

and SW perception. 

Integrated solid waste management should be introduced by 

authority intervention.  The integrated solid waste 

management policies should be able to enhance the 

community participation in the 3 Rs initiatives.  

Joel et al. 

(2012)  

Eldoret/ 

Kenya 

Face-to-

face 

interviews 

199 

HHs 

Improved solid 

waste 

management 

Contingent 

valuation 

Open-ended 

question 

The survey included three sections 

that dealt with: perceptions and 

awareness about SW problems, 

socio-economic characteristics, 

and the WTP scenario.  

$42.2 Income, education, age, 

gender, employment, house 

ownership, total disposal 

methods available to 

households.  

The government and policy makers can use this study to 

determine taxable revenues and charges for solid waste 

services that are socially accepted by the community. 

Zhang et al. 

(2012) 

Shanghai

/ China  

Face-to-

face 

interviews 

432 

HHs 

Public opinion 

about source-

separation of 

municipal solid 

waste in four 

different types 

of communities 

Contingent 

valuation 

Dichotomous 

choice  

The survey consisted of four 

sections dealing with: socio-

economic characteristics, 

respondents’ awareness and 

knowledge for MSW source-

separation, respondents’ behavior 

and action regarding generated 

kitchen waste, and the WTP 

scenario. 

$61.68 Gender, age, family size, 

education, occupation, 

location of the household, 

income, starting bid, type 

of community, years at 

current address.  

The study suggests that to reduce the amount of municipal 

solid waste disposal by 50% per capita by 2020, the attitudes 

and behaviors of citizens should be taken into consideration. 

Effort should be made to extend pilot areas and to promote 

source- separation of kitchen waste. Also, “local authorities 

should create and enforce practical laws and regulations that 

should guarantee the success of a separation program”. Policy 

makers should recognize several types of policies such as: pay 

per generated waste bag, pay per the size of household as well 

as the population pricing system.  

Afroz & 

Masud (2011) 

Kuala 

Lumpur/ 

Malaysia 

Face-to-

face 

interviews 

500 

HHs 

Municipal 

waste collection 

service for 2 

versions of 

questionnaire 

Contingent 

valuation 

Dichotomous 

choice  

Two versions of the questionnaire 

were administered; one of the versions 

included recycling and separation at 

source while the other did not.  

The questionnaire consisted of three 

sections dealing with respondents’ 

awareness and attitude toward 

environmental and SWM problems, 

the hypothetical scenario and the WTP, 

and socio-economic characteristics.   

$82.68 (the 

average of 

mean WTP 

from the 2 

versions). 

Age, education, income, 

starting bid, concern about 

MSWM, & satisfaction on 

waste collection services. 

Also, HHs declined their 

WTP when asked to source 

separate their generated waste. 

Policy makers should use the set of scenarios proposed by the 

study according to the WTP amount to build an enhanced 

waste management project for Kuala Lumpur. Education 

should be implemented by the government to raise 

environmental consciousness among the households and 

encourage the 3Rs concept of reduce, reuse and recycle after 

waste separation at source. 
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Ezebilo & 

Animasaun 

(2011)  

Southwest 

Nigeria 

Face-to-

face 

interviews  

224 

HHs 

Private 

sector solid 

waste 

management 

services 

Contingent 

valuation 

Payment 

card 

The survey included the WTP scenario 

section and the socio-economic 

characteristics section.  

$30.6 Income, education, 

activities of sanitary 

inspectors, house type and 

occupation. 

The government should actively monitor the solid waste 

management services provided by private companies. Also, policy 

makers can use the study findings to improve the solid waste 

management systems towards more sustainable ones. 

Banga et al. 

(2011) 

Kampala 

city/ 

Uganda  

Face-to-

face 

interviews  

381 

HHs 

Household 

WTP for 

improved 

door to door 

solid waste 

collection 

services. 

Contingent 

valuation 

Double 

bounded 

dichotomous 

choice 

To reduce hypothetical bias, the “cheap 

talk” method was used to remind 

participants that this is a hypothetical 

scenario. The households were 

informed about the current waste 

management situation before asking 

them about their WTP. 

$8.04 Income, education, age, 

home ownership, 

household size, gender, 

household paying for SW 

collection services, 

household viewing solid 

waste as a major problem, 

household being located 

in Kawempe division.    

The WTP amount proposed by the majority of people can be used 

to overcome the problem of free-rider by introducing a socially 

acceptable fee for SW collection services. Then, the government 

can sponsor private companies if needed.  

Jones et al. 

(2010) 

Mytilene/ 

island of 

Lesvos/ 

Greece  

Post mail 140 

HHs 

Market-

based policy 

aiming on 

solid waste 

management 

Contingent 

valuation 

Open- ended 

question 

The survey was organized into three 

sections dealing with: respondents’ 

perception regarding MSWM policies, 

respondents’ environmental behavior, 

socio-demographic characteristics, and 

WTP hypothetical scenario 

respectively.  

Confirmatory factor analysis with 

weighted least squares was employed to 

analyze the WTP and its associated 

factors. 

$0.51  per 

one waste 

bag 

Social capital, perception 

regarding compliance of 

fellow citizens, perception 

of the effectiveness of the 

proposed policy, and 

income.  

Most of the respondents were not in favor of the improved policy 

regarding MSWM due to low environmental awareness and low 

levels of trust in governmental institutions. Therefore, the study 

suggests the public be involved during the decision-making process 

and the implementation of the proposed policy. The government 

should also encourage the participation of the state actors and the 

citizens in the solid waste management schemes.  

Sarkhel & 

Banerjee 

(2010) 

West 

Bengal/ 

Bali 

municipali

ty/ India  

Face-to-

face 

interviews  

570 

HHs 

Improved 

solid waste 

management 

services and 

stakeholders 

attitudes  

Contingent 

valuation 

Double 

bounded 

dichotomous 

choice 

The sample was divided into high, 

medium and low slum population based 

on their income level. The focus in the 

WTP scenario was on two aspects: 

replacement of open dumps with 

sanitary landfills and production of 

compost from the biodegradable portion 

generated by the daily household waste. 

$3.53 Age, gender, education, 

income, initial bid, 

ranking of garbage 

problem, possibility of 

social sanctions for non-

conforming households.  

This study demonstrates the net benefits of the improved municipal 

solid waste management projects to help policy makers in the 

decision process. The high level of acceptability by respondents for 

the project can help the local body that is arguing in favor of this 

project. Also, the mean WTP can be aggregated to approximate the 

amount of money that the population is going to offer for the 

improved solid waste management services. 

Pek & 

Othman 

(2010) 

Malaysia  Face-to-

face 

interviews 

873 

HHs 

Household 

demand for 

solid waste 

disposal 

options  

Contingent 

valuation 

Open-ended 

question  

The study compared between mean 

WTP for a sanitary landfill versus 

incineration as a final disposal method 

suggesting that sanitary landfill is a 

more preferable method. The survey 

consisted of three sections dealing with: 

the respondents’ concern about the 

environment/ SWM problems, the WTP 

scenario and the socio-demographic 

characteristics.  

$11.28 

(total mean 

WTP) 

$12.72 

(sanitary 

landfill) 

$8.88 

(incineratio

n) 

Where the rubbish is 

disposed, age, ownership 

of the household, 

household income, format 

of the contingent 

valuation question.  

This study showed that policy makers should address the naming of 

the technology used for disposal of SW and provide transparent 

information for the public before putting it into use. Since the 

respondents do not prefer incineration because it is hazardous to the 

environment and public health, so policy makers should educate 

people about the benefits of incineration or use an alternative name 

that doesn’t stereotype incineration as a hazardous method. Also, 

policy makers should try to use landfills because it is more publicly 

acceptable. The policy makers especially the government and 

ministry of housing and local governments can use the aggregated 

mean WTP to identify a SW disposal plan that can yield maximum 

net benefit for the Malaysian community.  

Niringiye 

(2010) 

Kampala 

city/ 

Nigeria 

N/A 182 

HHs 

Improved 

solid waste 

management 

Contingent 

valuation 

Dichotomou

s choice 

The sample was divided into low and 

high income groups. The survey 

sections dealt with the WTP scenario 

and socio-demographic characteristics 

N/A Age, income, education, 

gender, household size, 

quantity of waste 

generated. Age was the 

only variable to be 

significantly associated 

with WTP. 

“There is little chance of success if solid waste collection service 

charges are introduced”. Also, the government should concentrate 

on doing awareness campaigns to educate the residents about the 

importance of proper SWM and the benefits associated with paying 

for such services before implementing an improved solid waste 

management plan in Kampala city.  
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Afroz et al. 

(2009) 

Dhaka / 

Bangladesh  

Face-to-

face 

interviews 

480 

HHs 

Door to door 

Waste 

collection 

system  

Contingent 

valuation 

Double bounded 

dichotomous 

choice 

The questionnaire consisted of 

three sections dealing with 

respondents’ awareness and 

attitudes toward environmental and 

SWM problems, the hypothetical 

scenario and the WTP, and socio-

economic characteristics. 

$2.16 Gender, age, number of 

family members, education, 

income, starting bid, concern 

about SWM, satisfaction on 

MSW collection services, and 

MSW source-separation.  

Policy makers should use the set of scenarios proposed by the 

study according to the WTP amount to improve the solid waste 

management system in Dhaka city. And according to the study: 

“Any policy proposal that affects solid waste management in 

Dhaka must be comprehensive, integrated, and incentive-

compatible while still yielding the required environmental 

impacts”. 

Rahji & 

Olonruntob

a (2009)  

Ibadan/ 

Nigeria 

Face-to-

face 

interviews  

552 

HHs 

Private solid 

waste 

disposal 

systems 

Contingent 

valuation 

Dichotomous 

choice 

The survey collected information 

on the WTP for private solid waste 

disposal systems and about the 

socio-economic characteristics.  

$10.69 Income, asset owned, firm 

services, education, 

occupation, age, income, 

household size, gender.  

The government intervention is highly recommended by this 

study in various ways such as: encouraging public–private 

participation in solid waste disposal, an aggressive 

environmental clean-up campaign, decentralization of Waste 

Management Boards and privatization of some aspects of waste 

management to improve environmental and public health. 

Khattak et 

al. (2009)  

Pakistan N/A 216 

HHs 

Better solid 

waste 

management 

services 

Contingent 

valuation 

N/A The survey sections included: 

awareness of solid waste 

management, socio-economic 

characteristics, and the WTP 

scenario.  

$12.66 Household size, income 

and education level, 

awareness to solid waste 

management, disease 

history. 

Policy makers should advocate for the establishment of 

recycling plants for environmental improvements as well as 

creating job opportunities for people. Also, the government 

should satisfy the public demand for better solid waste 

management services since they are willing to pay. 

Ichoku et 

al. (2009) 

Enugu 

metropolis/ 

Nigeria   

Face-to-

face 

interviews  

200 

HHs 

Measuring 

household 

valuation for 

improved 

solid waste 

management  

Contingent 

valuation 

Stochastic 

payment card 

The usage of stochastic payment 

card to elicit the WTP in which the 

respondent is presented with a set 

of WTP values where each value is 

assigned a certain probability 

creating a likelihood matrix for 

each respondent that can be 

presented in terms of cumulative 

valuation distribution function. 

$19.2 Age, gender, education, 

income, occupation, 

household size, participation 

in public awareness 

campaigns, perception of 

environmental quality, 

household waste generation, 

and trust in fund. 

This study can be used and compared to other developmental 

projects in the state for funding opportunities. It is a 

participatory approach because it can engage the public and 

policy experts in a dialogue. It can be used to design new solid 

waste management schemes and help policy makers in the 

decision making process. Also, the mean WTP can be 

aggregated to approximate the amount of money that the 

population is going to offer for the improved solid waste 

management services. 

Ku et al. 

(2009) 

Korea  Face-to-

face 

interviews  

492 

HHs 

Improving 

the 

residential 

waste 

disposal 

system  

Choice 

modeling 

experiment 

The choice 

experiment 

included three 

choices: two 

representing 

improved 

residential waste 

disposal system 

features while one 

representing the 

status quo. 

Orthogonal main effects design 

(this method is effective in 

isolating the effects of individual 

attributes on the choice). The 

survey consisted of three sections 

dealing with: the general concern 

about the waste disposal system, 

the choice experiment/ WTP 

elicitation, and the socio-economic 

characteristics.   

Ranges 

between 

$1.89 and 

$2.02 

Cleanliness, collection of 

small items, store for 

stickers for solid waste 

collection service, 

frequency of collection, 

price of service, age, 

income, education.  

The results of this study will help policy makers to take the 

necessary actions to improve, develop and implement more 

efficient residential waste disposal system in Korea. Policy 

makers should try to improve the cleanliness of the collection 

facilities. Due to increasing demand for the collection of small 

waste items such as damaged cell phones, the government 

should discuss policies that are related to collection of small 

items. This study contributes quantitative data that can be used 

for the evaluation of policies that deal with residential waste 

disposal system improvements.   

Karousakis 

& Birol  

(2008) 

London/ 

United 

kingdom  

Face-to-

face 

interviews 

188 

HHs 

Curbside 

recycling 

and SW 

collection 

services 

Choice 

modeling 

experiment 

The choice 

experiment 

included three 

different choices 

with one 

representing the 

status quo and 

two representing 

the improved 

curbside recycling 

scenario 

Two economic valuation methods 

were employed: choice modelling 

experiment and contingent 

valuation. The contingent valuation 

survey served as a pre-testing pilot 

study for this choice experiment 

study. The choice experiment 

study collected information on the 

socio-economic characteristics, 

current recycling behavior and 

existing recycling services.  

$37.8 for 

collection of 

one 

additional 

material 

$16.92 for 

collection of 

food and 

garden waste. 

Compost collection, 

textiles collection, 

frequency of collection, 

payment, environmental 

concern, income, 

education, walking 

distance to the curbside 

collection station.  

The differences in respondents’ preferences should be taken into 

consideration when designing curbside recycling services.  

Since most of respondents are willing to pay for dry material 

curbside collection, then policy makers should take this priority 

into consideration when designing curbside recycling services.  

The study revealed that respondents prefer the introduction of a 

deposit refund scheme rather than pay-as-you-throw or unit 

pricing programs. The study advocates for further research on 

economic and policy instruments to create incentives that can 

help London achieve its recycling goals in a cost-effective way.  
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City/ 

country 
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method 
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Project 

evaluated 

Valuation 

method 

WTP 
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format 

Additional design features  Mean HH 

annual 

WTP 

Strong determinants 

of WTP 

Policy implications  

Murad et 

al. (2007)  

Kuala 

Lumpur/ 

Malaysia 

Face-to-

face 

interviews  

300 

HHs 

Solid waste 

collection and 

disposal services 

Contingent 

valuation 

Open-ended 

question 

The survey included sections that 

deal with the socio-demographic 

characteristics and the WTP 

scenario.  

$36.96 HH income, education, 

HH perception of 

privatized solid waste 

collection and disposal 

services, gender, age, 

type of household, length 

of stay of respondents in 

the household.  

Privatization of solid waste collection and disposal systems 

could enhance the value and reduce environmental degradation. 

The policy makers should devise a variable-rate system like that 

in the South Korean national policy. Environmental degradation 

should be emphasized by the policy as a publicly disturbing 

issue that should be resolved with the available resources. 

Yusuf et al. 

(2007) 

Oyo state/ 

Nigeria 

Face-to-

face 

interviews  

140 

HHs 

Improved solid 

waste 

management 

(collection and 

disposal) 

Contingent 

valuation 

Dichotomous 

choice 

The survey obtained information 

on the WTP and on the socio-

demographic status of 

respondents. 

$41.89 The initial bid, age, 

education level, 

income, household 

family size. 

This study shows that the households demand for improved 

solid waste management is positive due to a positive WTP 

mean. So, policy makers should take this advantage and 

improve the solid waste management situation to bring 

tremendous benefits for the population.  

Fonta et al. 

(2007) 

Enugu 

state/ 

Nigeria 

Face-to-

face 

interviews 

200 

HHs 

Improved solid 

waste 

management 

facility 

Contingent 

valuation 

Dichotomous 

choice  

The survey consists of 2 sections 

that deal with: household socio-

economic, environmental and 

demographic characteristics and 

the contingent valuation scenario.    

$21.6 Gender, occupation, 

household size, 

income, starting price, 

perception of 

environmental quality, 

hypothetical trust-

fund. 

The results of this study can help policy makers to design and 

implement improved solid waste management facilities based on 

the funds that will be available due to the aggregation of the 

residents’ WTP. The contingent valuation method can link the 

public to policy makers. The results can form a significant basis 

for the government to request sponsorship and funding from the 

federal government and other donor agencies.   

Danso et 

al. (2006) 

Accra, 

Kumasi, 

and 

Tamale/ 

Ghana 

Face-to-

face 

interviews 

and focus 

groups 

700 

Farmers 

Estimating 

demands for 

municipal waste 

compost in urban 

and peri-urban 

areas via farmers 

willingness to 

pay 

Contingent 

valuation 

Dichotomous 

choice 

followed by 

Open- ended 

question 

The survey included three 

sections that dealt with: the socio-

economic characteristics, the 

experience with/ without compost 

and the perceptions of compost 

quality and the WTP scenario in 

which respondents were shown a 

sample of the compost to elicit 

their WTP.    

The highest 

mean WTP 

was$7 for 

commercial 

pineapple 

farmers in 

peri-urban 

Accra. 

Perception of compost 

quality, education, 

age, gender, income, 

experience with 

compost, soil input, 

family size, and 

location (urban/ peri-

urban).  

Contingent valuation along with other methods can provide 

useful information for market analysis. The construction sector 

due to its need of lower compost quality should be included in 

the compost demand analysis. If waste management which 

includes composting is conducted on any significant level, it 

would be costly; so the low WTP for composting in this study 

can be subsided by public-private partnerships or by cost 

savings from transport and landfill that can cover part of the 

cost.  

Jin et al. 

(2006) 

Macao 

(high 

population 

density)/ 

China   

Face-to-

face 

interviews  

520 

HHs 

(260 for 

CV & 

260 for 

CME) 

Preferences for 

alternative solid 

waste 

management 

policy changes 

and residents’ 

preferences for 

waste 

minimization 

Contingent 

valuation & 

choice 

modeling 

experiment  

Double 

bounded 

dichotomous 

choice for the 

CV. 

The CME 

included 2 

different 

choices: one 

representing 

the status quo 

& the other 

representing 

the improved 

scenario. 

Comparison between contingent 

valuation and choice experiment 

stated preference techniques. The 

two techniques revealed similar 

results for WTP.  

The questionnaire consisted of 

four sections dealing with: 

attitudes towards and knowledge 

of waste recycling, daily waste 

disposal activities, WTP scenario, 

and socio-economic data.   

 

 

 

 

$28.8 for 

CV. 

 

$30.72 for 

CME. 

Gender, age, 

education, solid waste 

generated daily, family 

size, number of 

children less than 15 

years old, household 

income, respondents’ 

concern for solid 

waste, starting WTP 

bid. 

The results of the study showed no significant difference 

between the mean WTP in the two approaches (CV and CME) 

but the CME has an advantage over CV because it gives more 

choices and scenarios for the respondents and allows for more 

efficient solid waste management options. The results of this 

study can be applied to other policy sites with similar markets 

and other characteristics.  
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annual 

WTP 

Strong determinants 

of WTP 

Policy implications  

Blaine et 

al. (2005) 

Lake 

county/ 

USA 

By mail  1458 

HHs  

Household WTP 

to continue the 

curbside 

recycling 

program in face 

of budget cuts 

Contingent 

valuation 

Two versions of 

questionnaire 

were used: one 

with Single 

bounded 

referendum and 

the other with 

payment card 

method 

Comparison was made 

between single bounded 

referendum and a payment 

card methods and response 

rates were virtually identical.  

The survey sections consisted 

of: socio-economic section 

and the WTP scenario 

section.  

$19.08 for 

the payment 

card 

method. 

$26.88 for 

the single 

bounded 

referendum. 

Age, household 

income, gender, 

frequency of 

participation in curb 

side program, the 

proposed price in the 

dichotomous choice 

question.  

The study results offer an overview for policy and decision 

makers about the public priorities and views regarding funding 

for SWM. Also, the city council decided to keep the curbside 

recycling program in place and it increased its charge to 1.5$ 

per month per household due to the results of this CV study.  

Koushki et 

al. (2004) 

Kuwait  Surveys 

were 

distributed 

randomly to 

students 

whereby 

parents were 

asked to fill 

the survey. 

1439 

HHs 

Trends and 

attitudes on 

collection, 

separation and 

WTP for 

improved 

MSWM services. 

Contingent 

valuation 

Four WTP 

amount choices 

were presented 

to each 

respondent 

The survey gathered 

information on the 

respondents’ socio-economic 

characteristics, attitudes on 

WTP and source- separation, 

and WTP for improved 

MSWM services.  

$39.6  Family size, number 

of servants, daily 

generated waste, agree 

on source-separation, 

choice of collection 

frequency, income, 

education, and 

environmental 

awareness.   

The study suggests that policy makers should implement 

strategies that aim toward solid waste reduction, reuse, 

recycling, and composting. The government should conduct 

environmental awareness campaigns to promote the 3Rs 

approach. 

Aadland & 

Caplan 

(2003) 

State of 

Utah/ 

USA 

Phone 

interviews 

1000 

HHs 

Willingness to 

pay for curbside 

recycling with 

detection and 

mitigation. 

Contingent 

valuation 

Double 

bounded 

dichotomous 

choice  

Administration of two 

surveys: one for the 1000 

households in Utah state and 

the other survey for recycling 

coordinators to provide 

background information and 

verify the HH WTP response. 

To reduce hypothetical bias 

“cheap talk” method was 

used to remind participants 

that this is a hypothetical 

scenario.  

$84  Gender, age, 

education, income, 

household size, cheap 

talk, starting bid, non-

drop off recycling 

user, environmental 

organization member, 

ethical duty, 

overstating of the 

current fee for the 

recycling service.   

This study can help policy makers to estimate a revenue 

function that relates projected revenues (the product of the fee 

and the number of participating households) to recycling fees. 

Also, policy makers can use this study to determine the 

efficient allocation of resources toward curbside recycling. In 

addition, the study recommends the application of a “cheap 

talk” strategy (to remind respondents continuously about the 

hypothetical situation of the contingent valuation scenario prior 

to the WTP question and valuation of the environmental good) 

to mitigate the hypothetical bias associated with such study 

types.  


