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Abstract: Municipal solid waste management is a growing problem in urban areas of Nepal where
municipalities are severely constrained by budget to manage it effectively. Collecting fees from the
public can aid finance for improving waste management service. This study evaluates willingness
to pay (WTP) by 401 households, selected using a stratified sampling method from all 15 wards of
Gorkha municipality of Nepal for improved waste collection service and the factors influencing it.
We employed a contingent valuation method to elicit households’ WTP, logit regression model to
determine factors influencing WTP and tobit regression model to determine factors influencing the
maximum amount households are willing to pay for improved waste collection service. Majority of
households (61%) are willing to pay an average amount of NRs. 73.38 (0.72 US$) per month.
Factors that significantly influence households’ WTP are monthly household income, education
of household head, environmental awareness and waste collection service. Except for education of
household head, all these factors significantly influence the maximum amount of money households
are willing to pay. Concerned stakeholders and policy makers should consider these traits of
households before enforcing a waste collection fee.
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1. Introduction

Increase in population, income level and urbanization increases the amount of solid waste
generation, and if not managed properly, it creates serious negative impacts on human health,
environment and also the economy [1]. Greater economic prosperity and increase in the consumption
level have intensified the problem of Solid Waste Management (SWM) and is now a major challenge
in urban areas of developing countries [2]. A significant portion of the municipal budget is spent on
SWM in Asian countries but a rapid increase in population, economic growth and improvement of
living standard have resulted in the substantial increase in the amount of solid waste being generated,
making SWM even more challenging [3].

SWM is a huge problem for the local and national government of Nepal as well. The average
municipal budget spent on SWM is only about 10% and only 62.3% of the total municipal waste
generated is collected by the municipalities in Nepal [4]. The most significant aspect of municipal
SWM is collection and transportation of solid waste as it demands the major share of municipal
budget and has the greatest impact on urban life [5]. In the case of Nepal, almost all of the municipal
budget allocated for SWM is spent on solid waste collection, transportation and street-sweeping.
The Solid Waste Management Act of 2011 was enacted by the Government of Nepal to be effective from
15 June 2011, which gave full responsibility to the local bodies like municipalities for the SWM service,
including an authority to impose and collect fees for the service provided [6]. However, most of the
municipalities do not have a formal system to impose fees for SWM related services [4]. Therefore,
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financial constraint proves to be the greatest hindrance for providing adequate SWM services in
Nepal. Nonetheless, collecting fees from the public for improving the service seems to be the only
viable option.

This study was conducted in Gorkha municipality of Nepal where SWM service is restricted by
the limited resources. The estimated total municipal solid waste generation is about 6.6 tonnes/day,
of which only 2 tonnes/day are being collected by the municipality; i.e., only about 30.3% of the
total daily waste generated is collected [4]. The municipality has only one tractor to collect waste
within the whole municipality and therefore only households nearby the pitched main road are able
to receive the service of waste collection. Until now, this service was provided free of cost and thus
the most attainable way to improve the current service is through generating revenue by imposing
waste collection fees so that the geographical coverage of waste collection could be expanded and the
maximum number of households can be served. But willingness of the households to pay for such
a service remains a question as it depends on many factors including their financial ability and how
they value the importance and impact of such service.

In order to identify the willingness to pay (WTP) for certain goods or services, especially when the
goods being transacted are not being traded in the market, the contingent valuation (CV) method can
be used. The CV method is a widely used and accepted technique to study WTP for both marketable
and non-marketable goods such as travel cost, reduction in the risk of death, improvement in air
quality, sanitation, water supply and other environmental services. Because such conditions are
non-existent in the targeted location, WTP cannot be extrapolated from the existing conditions [7,8].
In such a scenario, a “stated preference” approach such as CV is used, which is a direct assessment
technique that measures the expected amount of the project in monetary terms by directly asking
those who will be benefited by the services under hypothetical circumstances through a questionnaire
survey with the assumption that it will be implemented in the near future [7–10].

Thus, with this intent, this study tries to evaluate WTP by households for improved SWM service
of waste collection and the factors influencing it. The findings from this study will help the local
government and concerned stakeholders to understand the relevant characteristics of households and
come up with a suitable fee for waste collection service, which shall help to improve the current overall
SWM scenario. This study can also be a guiding tool to conduct WTP studies in other municipalities of
Nepal and other developing countries where there is no waste collection fee imposed.

This paper is divided into four sections. Section 1 presents an introduction of SWM problems
in developing countries and in Nepal, highlighting the significance of this study, and why the CV
method is used to identify WTP by households for improved waste collection service. Section 2
describes materials and methods used in this study. Section 3 presents results from this study, which are
comparatively evaluated with the findings from similar studies conducted in Nepal and other countries.
Finally, Section 4 concludes the study with policy implications.

2. Materials and Methods

In this study, we used the CV method, which is a stated preference valuation method to elicit
WTP by the households in Gorkha municipality for improved waste collection service. A seminal
paper by Menegaki et al. [11] compiled a checklist from studies conducted around the world;
the authors recommend that it should be reported when the stated preference valuation method
is used. Although the checklist is for a web-based survey, it can also be applied for personal interviews.
Therefore, we tried to include a relevant checklist for this study to describe in detail the sample
selection, questionnaire design and data collection procedures.

2.1. Data Collection and Sampling Method

There are 9236 households living within 15 wards of Gorkha municipality. Wards are the smallest
administrative units in Nepal. The stratified sampling method was used to select the samples from
all 15 wards, where each ward was taken as a stratum. In order to take a sample that can be the best
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representative of the whole population, sample size was calculated based on the simplified formula
for proportions by Yamane [12]. At 95% confidence level and precision of 0.5, the formula is given
as follows:

n =
N

1 + N(e)2 (1)

where n is the sample size, N is the population size, and e is the level of precision.
When the formula in Equation (1) is applied to the total number of households, it gave the required

sample size of 384 households, which was divided proportionally among 15 wards. An additional 10%
of households from all 15 wards were selected to avoid shortcomings of partly filled questionnaires and
non-response. The local government did not have dwelling data of all the households living within the
municipality, which is often the case in developing countries [7]. The municipality is covered mostly
by hills and mountains, where all the houses do not have proper road infrastructure, and the houses
are widely scattered in all 15 wards. At this stage, it would be impractical for the local government
to provide waste collection service to all the households within the municipality. Thus, this study
considered households that are easily accessible by road. Every alternate house on both sides of the
road was approached for the survey. If the household member was unwilling to participate then
the next household was approached for the survey until the total sample requirement was fulfilled.
Hence, households were selected based on willingness to participate in the survey and accessibility of
the households’ dwelling location so that the municipality can provide or improve waste collection
service in the near future. Despite this limitation, we strongly believe that the sample for this study
better represents the whole population of the municipality as all 15 wards are included in this study.

After excluding the partly filled questionnaires, the final sample considered in this study is
401 households that gave a response rate of about 95%. The details of sample selection in this study
are presented in Table 1.

Table 1. Sample selection in Gorkha municipality.

Ward No. No. of
Household

Required Sample Size
for ±5% Precision Level
at 95% Confidence Level

Total Sample Selected
after Additional 10%

of the Required Sample

Final Sample
for this Study
(Response %)

Ward 1 518 21 23 22 (96%)
Ward 2 538 22 24 22 (92%)
Ward 3 594 25 28 25 (89%)
Ward 4 786 33 36 35 (97%)
Ward 5 469 19 21 21 (100%)
Ward 6 678 28 31 30 (97%)
Ward 7 450 19 21 19 (90%)
Ward 8 910 38 42 40 (95%)
Ward 9 760 32 35 33 (94%)

Ward 10 653 27 30 29 (97%)
Ward 11 723 30 33 32 (97%)
Ward 12 456 19 21 20 (95%)
Ward 13 430 18 20 19 (95%)
Ward 14 693 29 32 31 (97%)
Ward 15 578 24 26 23 (88%)

Total 9236 384 423 401 (95%)

Source: Field survey (2015).

The survey was conducted from November to December 2015 using the face-to-face interview
method, which is considered to produce the highest quality and the most reliable WTP data [7,13].
Due to the vast nature of the survey to be conducted within a limited timeframe, 6 competent
university students were hired as enumerators. The enumerators were also selected based on their
familiarity with the selected survey area. This is because it is very important to make respondents
feel comfortable to obtain reliable information. This could be one of the main reasons for the high
response rate. The corresponding author gave training on how to conduct the survey to all the
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enumerators beforehand, assisted during the actual survey and also monitored the survey on a daily
basis. The probable respondents were first introduced to the purpose, objective and scope of the
survey, that is to collect information from the households so that recommendations can be given to
the concerned stakeholders to improve the current waste management service, and were told that the
researcher cannot guarantee its implementation. It was also mentioned that their identity would be
kept strictly anonymous. With their consent to be interviewed, we proceeded with the questionnaire.
The survey was conducted in one meeting and it took an average of about 45 minutes to complete.

2.2. Questionnaire Design

A semi-structured questionnaire was used to collect data from the households, which included
questions related to the socioeconomic characteristics of the households, current SWM services
provided by the municipality, awareness about the impact of waste on the environment, and questions
related to willingness of the households to pay a fee for improved waste collection service. The WTP
for improved service is mostly reliant on a household’s economic conditions and thus it could also be
validated by regressing WTP against socioeconomic variables of the target group [7,8]. The awareness
of the impact of waste on the environment was an open-ended question, which allowed respondents
to answer based on their own understanding rather than influencing their decision by providing
additional information. The information was used to identify the current situation of SWM practices
and characteristics of the households that can influence their WTP and the maximum amount they are
willing to pay for the improved waste collection services.

In order to elicit the maximum WTP amount for improved waste collection service, an open-ended
CV method was used in this study. In the present context, it is the most informative and supposedly
superior elicitation technique [14]. The open-ended method does not have a range nor a starting point
biases, and thus can be highly statistically efficient compared to other discrete formats. Other elicitation
techniques are most suited when there is already a price system or fee charged specially to study WTP
for improved SWM services [15–22]. Sumukwo, Kiptui, and Cheserek [23] opted for an open-ended
technique, as there was no adequate data on pricing for solid waste collection and disposal services.
This has also been followed by numerous other studies [16,19,24–26]. Thus, an open-ended question
format was considered in this study. A pilot study was conducted with 10 households before finalizing
the questionnaire, which gave us a better understanding of the local issues. Irrelevant questions were
excluded and relevant ones were included based on the specific context of the study area.

2.3. Contingent Valuation Scenario

Currently, waste collection service is irregular and is provided only in a few main areas in Gorkha
municipality. A hypothetical scenario was described to the respondents in order to elicit their WTP for
the improved service. The scenario was as follows:

In order to provide regular waste collection service by the municipality, human resource
and number of vehicles should be increased, which incur cost. The municipality can
finance the program by imposing a waste collection fee. If the municipality provides
regular waste collection service in the near future, are you willing to pay for the improved
service considering your household income and expenditure?

If the respondents answered “yes”, they were asked the following question:

How much of maximum amount per month are you willing to pay for the improved service?

They were then asked to give reasons why they are willing to pay.
If the respondents answered “no”, they were asked to give reasons why they are not willing to

pay for the improved service.
For both of the reasons for respondents’ willingness or unwillingness to pay, they were

asked to give their own personal opinion so that they will not be restricted or influenced by the
structured answers.
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2.4. Empirical Model

Two levels of analysis using logit and tobit regression models were used in this study. The logit
model was used to identify the determinants of households’ WTP for improved waste collection
service and the tobit model to identify the factors influencing the maximum amount of money they are
willing to pay.

The logit model was used because of its comparative mathematical simplicity and
asymptotic characteristics, as has been mentioned and used by many other authors for similar
studies [17,18,20,21,26–29]. It has a cumulative probability function with the ability to deal with
a dependent variable which allows for estimating the probability that an event will occur or not
through prediction of a binary dependent outcome from a set of independent variables [29]. The logit
model to identify household’s WTP for improved waste collection service can be specified as:

Y =
1

1 + exp−z (2)

where,

Y = Respondents’ response to WTP (Yes = 1, No = 0)
Z = Summation of explanatory variables multiplied by their coefficient, i.e.,

Z = β0 + β1X1 + β2X2 + . . . + β8X8 + εi (3)

where,

β0 = Constant
β1, . . . , β8 = Coefficient of explanatory variables X1, . . . , X8

εi = Error term

To find out the probability of households’ WTP for improved waste collection service,
the parameters from the logit model cannot be used to interpret effects of each of the explanatory
variable as the model is nonlinear. In this case, marginal effects are calculated to find the relative
magnitude of effects of each of the explanatory variables. The effects of the jth explanatory variable
can be summarized as below:

1
n

n

∑
i = 1

∂P[Yi = 1]
∂Xji

= β j
1
n

n

∑
i = 1

f (X′i β), j = 2, . . . , k. (4)

i.e., the mean marginal effects over the sample of n individuals.
The maximum likelihood method was used to estimate the parameters of the multiple logistic

response function. The log-likelihood function is as follows:

log L(β) =
n

∑
i = 1

Yi
(
X′i β

)
−

n

∑
i = 1

log
[
1 + exp

(
X′i β

)]
(5)

However, the logit model provides information only about respondents’ decision to pay or to not
pay for the improved SWM service, but not on the maximum amount of money they are willing to pay.
Therefore, the tobit model was used to evaluate factors influencing the maximum amount of money
households are willing to pay as used by other similar studies [15,19,21,30,31]. When the dependent
variable is not fully observed, i.e., if there are zero values for a substantial part of the sample, then the
tobit model is preferred to other linear regression models like Ordinary Least Square [15,19]. Although
for convenience the invalid responses could have been discarded to use the valid ones, it could lead to
sample selection bias as it will no longer be a random sample despite the initial sample being a random
one. This will result in invalidity of the estimates obtained from the given sample that may not be
suitable for policy inference.



Environments 2017, 4, 77 6 of 15

The tobit model can be given by:

yi = βxi + εi, i = 1, 2, . . . , n (6)

where yi is the dependent variable, i.e., the maximum amount of money the respondents are willing to
pay; xi is a set of explanatory variables, and is assumed to be N(0, δ2), i.e., normally distributed and
independent of xi. The observed yi counterpart of y ∗i can be expressed as:

yi = 1 if y ∗i > 0, for willing to pay for improved waste collection service
yi = 0 if y ∗i ≤ 0, for not willing to pay for improved waste collection service

and y ∗i is a latent (unobservable) variable for WTPi,
The log-likelihood function for the tobit model is given by:

log L = ∑
yi>0

− 1
2

[
log(2π) + log σ2 +

(yi − xiβ)

σ2

2
]
+ ∑

yi = 0
log
[

1−∅
(

xiβ

σ

)]
(7)

where ∅ is the standard normal cumulative distribution function.
The maximum likelihood estimates of the parameters are calculated by maximizing the likelihood

function with respect to β and δ.
In the case of open-ended questions, the mean WTP can be calculated by averaging the total

amount [7] that the households are willing to pay, which is given by:

Mean WTP =
1
n

n

∑
i = 1

yi (8)

where n is the sample size and each y is a reported WTP amount.
The statistical software Stata (Release 13, StataCorp LP, College Station, TX, USA) was employed

to run the logit and tobit models for this study.

2.5. Variables Selection for Logit and Tobit Models

The explanatory variables used in the logit and tobit models were based on the significant
variables used in other similar WTP studies for improved SWM services. The explanatory variables
used in this study are described in Table 2 and are explained below:

Table 2. Description of explanatory variables used in this study.

Variable Description Unit of Measure

Income Total average monthly income of household Nepalese Rupee (NRs.)
(1 US$ = NRs. 102.13) *

Household size Total number of members currently residing
in the house Number of individuals

Gender Gender of household head 1 = Male
0 = Female

Age Age of household head Years

Education Total years of education attained by
household head Years

House ownership Ownership of currently resided house 1 = Owned
0 = Rented

Environmental awareness Whether respondent is aware of environmental
impacts of waste

1 = Yes
0 = No

Waste collection service Have access to waste collection service 1 = Yes
0 = No

* The exchange rate as of 31 August 2017 [32].
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2.5.1. Income

The income variable refers to the total household income in Nepalese Rupees. There are many
studies which have found that income is positively significantly related to the WTP for improved SWM
services [15,16,18,19,23,26,29–31,33]. Income is expected to have a strong influence on the demand for
environmental quality and affordability to pay higher waste collection fees. Hence, income is one of
the major determinants of WTP and it is also expected to positively influence households’ WTP for
improved waste collection service.

2.5.2. Household Size

This variable refers to the total number of people currently living in the house including relatives
or any other persons. In general, the higher the number of people living in the house, more waste
will be generated and might become difficult to manage. Therefore, household size is expected to
positively influence households’ WTP for improved waste collection service. A significant positive
relationship was found in other similar studies [18,25,30].

2.5.3. Gender

This variable refers to the gender of the household head. In general, in the case of developing
countries, women are responsible for managing the house which includes cooking, cleaning and
disposing waste. Therefore, this study also expects that female household heads are more willing to
pay for improved waste collection services. Other studies have found similar relationships [17,18].

2.5.4. Age

Age refers to the age of the household head and this study expects age to negatively influence
households’ WTP for improved waste collection service. Currently, households do not have to pay any
fee for any SWM related services and older people would be more resilient to change, i.e., they would
not be willing to pay for the waste collection service if a fee is imposed. Younger household heads
could be more educated and aware of the importance of proper waste management than older ones.
Previous studies have found the age variable to negatively influence WTP [15,16,23,27,29].

2.5.5. Education

The education variable is the total years of formal education attained by the household head.
Educated people are expected to understand the adverse effects of waste on human health and the
environment. This study expects that education will have a positive influence on households’ WTP for
improved waste collection service, as found by many other previous related studies [16–18,21,23,25–31].

2.5.6. House Ownership

This study expects that those who are living in their own house are more willing to pay for the
improved waste collection service than those who are living in a rented property. This is because, house
owners are more concerned about maintaining the cleanliness of their property and surroundings.
Other studies have found a positive relationship between house ownership and WTP [15,16,19,21].

2.5.7. Environmental Awareness

Environmental awareness is likely to increase the demand for environmental goods and services.
Therefore, this study expects that households who are aware of the adverse effects of waste on
environment are expected to pay for the improved waste collection service as found by other similar
studies [15,19,25,26].
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2.5.8. Waste Collection Service

Waste collection service is currently available only in a few wards and limited to only a few areas
within those wards. This study expects that households who have the waste collection service will be
willing to pay for the improved service. This is because the current service is irregular and they might
want to share the cost to improve the service presuming that these households are more affluent as
they live in the core areas of the municipality than those households who do not have the service.

3. Results and Discussion

3.1. Characteristics of Households in the Study Area

This study found that household head on an average is around 48 years old, predominantly
male (73.82%), and has about 7 years of formal education. The average size of the household is 3.72,
which is similar to the national census result of 3.69 [34]. The average monthly household income
is found to be NRs. 36,854.20 (360.86 US$). There is a huge difference between the minimum and
maximum household income found in this study, which is NRs. 8020 (78.53 US$) and NRs. 244,083
(2389.92 US$), respectively. This result reflects the huge economic gap between households residing
within Gorkha municipality. Households in very rural settings within the municipality were also
considered, which included very poor households whose livelihood depends only on farming. Most of
the people who participated in this study live in their own house (87.28%), and less than half of the
households (36.66%) have the waste collection service offered by the municipality. Although more
than half of the households (58.35%) are aware of the adverse effects caused by waste and its improper
management on the environment, it cannot be denied that the remaining households (41.65%) who are
unaware about such adverse effects also constitute a significant percentage. The summary of these
characteristics of the households in this study is also summarized in Tables 3 and 4.

Table 3. Summary of continuous variables.

Variable Observation Mean Standard Deviation Minimum Maximum

Income 401 36,854.20 28,509.48 8020 244,083
Household Size 401 3.72 1.36 1 9

Age 401 47.90 13.07 23 85
Education 401 7.22 4.33 1 17

Source: Field survey (2015).

Table 4. Summary of categorical variables.

Variable Observation (Percentage)

Gender:
Male 296 (73.82)
Female 105 (26.18)

House Ownership:
Owned 350 (87.28)
Rented 51 (12.72)

Waste Collection Service:
Have service 147 (36.66)
Do not have service 254 (63.34)

Environmental Awareness:
Aware 234 (58.35)
Not aware 167 (41.65)

Source: Field survey (2015).
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3.2. Willingness of Households to Pay for the Improved Waste Collection Service

Out of 401 respondents, about 61% are willing to pay for the improved waste collection service
(Table 5). This share of respondents’ WTP is somewhat similar to other similar studies where more
than 60% of the respondents provided a positive response [24–26,35–37].

Table 5. Households’ willingness to pay for improved waste collection service.

WTP Frequency Percentage

Yes 244 60.85
No 157 39.15

Total 401 100

Source: Field survey (2015).

Although the respondents were free to give reasons for their willingness or unwillingness
to pay for the improved waste collection service, most of the households gave similar reasons.
Almost identical answers were grouped together and categorized as one reason. For example,
households gave reasons that they want to keep their house clean, surroundings clean or the
environment clean. These answers were grouped together as “to keep their surroundings clean”.
The answers are presented below based on the frequency of the provided reasons and because most of
the respondents gave multiple reasons, the percentage does not tally to 100.

The reasons for their WTP for improved waste collection service are summarized as follows:

(i) To keep their surroundings clean (92%).
(ii) Can dispose of their waste on a regular basis (65%).
(iii) Willing to share the cost for effective waste management (63%).
(iv) Willing to pay for the waste collection service as they are devoid of such a service (47%).
(v) For regular waste collection service as the current service is irregular (32%).

About 39% of the households are not willing to pay for the improved waste management service.
The reasons for their unwillingness to pay are as follows:

(i) Did not have to pay for the service until now and so do not want to pay (91%).
(ii) Household income is less (77%).
(iii) It is the responsibility of the government to provide the service (71%).
(iv) Generate less amount of waste so can self-manage it (54%).
(v) Pay municipal tax so the service should be free of charge (46%).

Although some of the reasons for both willingness and unwillingness to pay are more or less
interrelated, it can be generalized that those willing to pay are more concerned about the cleanliness
of their house and surroundings, want better waste collection service and feel responsible to share
the cost of proper waste disposal. Similarly, households who are not willing to pay do not feel that it
is their responsibility and that it should be managed by the local government without any fee being
imposed on them.

3.3. Factors Influencing Households’ Willingness to Pay for Improved Waste Collection Service

The results from the logit regression model are presented in Table 6. All 401 observations are
used in this analysis. The log likelihood for this fitted model is −234.69 and the likelihood ratio (LR)
chi-square of 67.50 (df = 8) with a p-value 0.0000 (significant at 1%) states that this model is statistically
significant and as a whole fits significantly better than an empty model, i.e., only with the dependent
variable. Thus, the validity of the logit model to estimate determinants of WTP for waste collection
service is consistent with other similar studies [17,18,20,21,26–29].
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Table 6. Logit regression results of factors influencing willingness to pay for improved waste collection service.

Independent Variables Coefficient Standard Error Z-Statistics Marginal Effect

Income 0.000015 *** 0.00000558 2.64 0.000296
Household size −0.013933 0.0850556 −0.16 −0.0027974

Gender 0.034510 0.2768044 0.12 0.0069288
Age −0.002535 0.010983 −0.23 −0.000509

Education 0.083569 ** 0.0835693 2.48 0.016779
House ownership 0.135316 0.3496184 0.39 0.0271687

Environmental awareness 0.672828 *** 0.2273787 2.96 0.1350899
Waste collection service 1.257810 *** 0.2523935 4.98 0.2525424

Constant −1.420311 ** 0.6871384 −2.07
Number of observations 401

Log likelihood −234.68687
LR chi2(8) 67.50

Probability > chi2 0.0000 ***
Pseudo R2 0.1257

Source: Field survey (2015). ** significant at 5% and *** significant at 1%.

This study found that the significant variables that influence households’ WTP for the improved
waste collection service are income, education, environmental awareness and waste collection service.
Household size, gender, age and house ownership variables do not have any statistically significant
influence on the households’ WTP.

The total average income of the household is statistically significant at the 1% level and
it positively influences households’ WTP decision. This result is supported by other similar
studies [15,16,18,19,23,26,29]. The marginal effect result shows that a unit increase in household
income would increase the likelihood for households’ WTP for improved waste collection service by
0.000296%, i.e., if the monthly household income increases by NRs. 10,000 (97.91 US$), the likelihood
for households’ WTP increases by 2.96%.

The total years of education attained by the household head is statistically significant at 5% level,
with a positive coefficient value. This shows that higher the education level, higher the likelihood for
households’ WTP for improved waste collection service. The positive relationship between education
and WTP for better waste management services is also supported by other studies [16–18,23,26–29].
This is because education increases the awareness and desire for better environmental goods and
services. The marginal effect result shows that a year increase in education level increases the WTP for
improved waste collection service by 1.68%.

The environmental awareness variable has a positive coefficient and is statistically significant at
the 1% level. This result shows that households are more likely to pay for improved waste collection
service if they are aware of the adverse impacts of waste on the environment, by 13.51%, compared to
households that are not aware. This result supports the findings from other similar studies [15,19,26].

The waste collection service variable is also significant at the 1% level of significance.
The coefficient is positive, which was expected in this study. This shows that the households who
have the current waste collection service must be aware of the negative consequences if the service
is irregular or if there is no service at all. Also, it could be that the level of service is not satisfactory,
thus with the hope of improving its quality, households are willing to pay. Households who currently
have waste collection service are more likely to pay for the improved waste collection service by 25.25%
than those households who currently do not have such service. However, a similar study conducted in
Nepal [18] found that households who are receiving the waste collection service are likely to pay less
than those households who are not getting the service. This was because the households were getting
the service at a very low fee and were unwilling to pay more.

All other variables which were expected to have a significant relationship with WTP were found to
not influence households’ WTP decision in Gorkha municipality. Household size was expected to have
a positive influence similar to the study by Bhattarai [18], but the insignificant relationship is consistent
with the findings from other studies [15,19,20,28]. This study expected that female household heads
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would be more willing to pay for improved waste collection service like in other studies [17,18,20].
However, no relationship could be concluded as the variable is not statistically significant, but this
finding is consistent with other similar studies [15,19,23,28]. Age of the household head variable was
expected to have a negative relationship with WTP decision as found by similar studies [16,23,27,29].
The result from this study could not establish this relationship as it is not statistically significant.
Other studies have also found similar insignificant relationships [15,21,28]. Lastly, we expected that
those who live in their own house would be more willing to pay for improved waste collection service,
as they would be more concerned about the cleanliness of their surroundings than those who are living
in a rented dwelling. Similar studies have found a positive relationship [15,16,21], but the insignificant
finding is consistent with Hagos et al. [19].

3.4. Average Amount of Money that Households Are Willing to Pay for Improved Waste Collection Service

Out of 401 households surveyed in this study, 244 households, i.e., around 61%, are willing to pay
for the improved waste collection service in Gorkha municipality. This study used the open-ended CV
method to elicit the maximum amount those households are willing to pay for the improved waste
collection service. The minimum and the maximum amount that the households are willing to pay
is NRs. 10 (0.10 US$) and NRs. 500 (4.90 US$) per month, respectively. The mean WTP amount is
calculated using Equation (8). This study found that the mean WTP amount for the improved waste
collection service in Gorkha municipality is NRs. 73.38 (0.72 US$) per month. The mean WTP amount
from this study is less than a similar study conducted in another municipality of Nepal [18], which was
1.69 US$ per month, but is greater than the study conducted in Bangladesh [22], which was 0.18 US$
per month. Studies conducted in Uganda [16] and Ethiopia [19] found WTP amount to be 1.3 US$ and
1.2 US$, respectively. Hence, the WTP amount from this study is more or less similar to other similar
studies in developing countries.

3.5. Factors Influencing Amount of Money that Households are Willing to Pay for Improved Waste
Collection Service

The result from the tobit model is presented in Table 7. All 401 observations are used in this analysis.
To censor the zero values for 157 observations, i.e., for the households who are not willing to pay,
a lower limit of 0 was specified and the model was run. The likelihood ratio chi-square of 78.06 (df = 8)
with a p-value 0.0000 (significant at 1%) shows that this model as a whole fits significantly better than
an empty model, i.e., at least one of the regression coefficients in the model is not equal to zero.

The tobit model results shows that three independent variables, income, environmental awareness
and waste collection service, are statistically significantly related to the maximum amount of money
that the households are willing to pay for the improved waste collection service. These three variables
were also significant variables in the logit model used in this study. Although the education variable
was expected to positively influence the maximum amount that households are willing to pay, like in
similar studies [21,25,30,31], which was also statistically significant in the logit model, the relationship
could not be established in the tobit model. The insignificant result shows that education attained by
the household head does not influence the maximum amount of money the households are willing to
pay for the improved waste collection service. All other variables which are not significant in the logit
model are also not significant in the tobit model.

The household size variable was expected to have positive relationship with the maximum
WTP amount for improved waste collection service. While some studies have found this positive
significant relationship [25,30], this study could not find any statistically significant relationship,
which is consistent with the findings from other studies [15,19,31].

This study expected that female household heads would be willing to pay more for the improved
waste collection service than male household heads. However, the gender variable is statistically
insignificant and we could not derive any relationship, but the finding is consistent with other similar
studies [15,19,21,31].
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Table 7. Tobit regression results of factors influencing the amount of money households are willing to
pay for improved waste collection service.

Independent Variables Coefficient Standard Error t [95% Confidence Interval]

Income 0.00077 *** 0.00016 4.80 0.00046 0.00109
Household size 0.09660 3.32337 0.03 −6.43720 6.63039

Gender 0.98878 10.77724 0.09 −20.19948 22.17704
Age −0.17172 0.43021 −0.40 −1.01753 0.67409

Education 1.59789 1.27318 1.26 −0.90521 4.10100
House ownership 8.23168 13.68001 0.60 −18.66347 35.12684

Environmental awareness 35.24244 *** 8.94840 3.94 17.64972 52.83516
Waste collection service 46.36408 *** 9.08806 5.10 28.49678 64.23138

Constant −58.30723 ** 26.41487 −2.21 −110.23930 −6.37511
/sigma 80.18481 3.88383 72.54913 87.82049

Number of observations 401
Log likelihood −1525.5514

LR chi2(8) 78.06
Probability > chi2 0.0000 ***

Pseudo R2 0.0249
Observation summary 157 left-censored observations at amount ≤ 0

244 uncensored observations
0 right-censored observations

Source: Field survey (2015). ** significant at 5% and *** significant at 1%.

Some studies found the age variable to have a positive relationship with the maximum WTP
amount [21,30,33]. However, this study expected that younger household heads, who could be more
educated and aware of the importance of proper waste management, would pay more for improved
waste collection service as found by Padi et al. [15]. The insignificant result could not establish this
relationship but confirms the study by Ezebilo and Animasaun [31].

The house ownership variable was expected to have a positive influence on the maximum
WTP amount but the tobit regression model gave an insignificant result and the relationship could
not be confirmed. This result contradicts the findings from other studies [15,19,21] that showed
a positive relationship.

The income variable is significant at the 1% level of significance with a positive coefficient.
This implies that a unit increase in monthly income increases the maximum amount of money that
the household is willing to pay, by NRs. 0.00077 per month, i.e., an increase of monthly household
income of NRs. 10,000 (97.91 US$) increases the maximum amount that the household is willing to
pay by NRs. 7.7 (0.08 US$) per month. This positive relationship is also supported by other similar
studies [15,19,30,31,33].

Those who are aware of the impacts of waste on environment are likely to pay more for the waste
collection service as its coefficient is positive and the variable is significant at 1% level, as expected for
this study. This relationship is also consistent with other studies [15,19,25]. The tobit regression result
shows that households who are aware of the impacts of waste on environment are likely to pay NRs.
35.24 (0.35 US$) per month more than those who are not aware.

Households who have current waste collection service are likely to spend more on the waste
collection service as the coefficient is positive and significant at 1% level. The result shows that
households who have a current waste collection service are likely to pay NRs. 46.36 (0.45 US$) per
month more than those households who currently do not have the service. This could be because they
are expecting better service for the amount they pay.

4. Conclusions and Policy Implication

With the growing amount of municipal solid waste and municipalities’ inability to manage
it properly mainly due to financial constraints, collecting fees from the public for improving the
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waste management service seems to be the only viable option. This study was conducted in Gorkha
municipality of Nepal where the waste collection service is restricted only to limited areas. It evaluates
WTP by 401 households selected using a stratified sampling method from all 15 wards of the
municipality for improved SWM service of waste collection and the factors influencing it. This study
employed the CV method which directly asks the beneficiaries their desired amount under hypothetical
circumstances with the assumption that it will be implemented in the near future. The logit regression
model was used to determine the factors that influence WTP for improved waste collection service
and the tobit regression model was used to determine the factors that influence the maximum amount
of money that the households are willing to pay for the improved waste collection service.

This study found that the majority of surveyed households (61%) are willing to pay for the
improved waste collection service. The mean WTP amount that households are willing to pay is
NRs. 73.38 (0.72 US$) per month. The municipality or the concerned stakeholders may consider
this as a reference amount to impose a solid waste collection fee in Gorkha municipality as no such
fee has been charged to the households until now. Improved regularity of SWM services and better
geographical coverage of solid waste collection can be achieved by the revenue generated by the solid
waste collection fee.

The factors that significantly influence households’ WTP are monthly household income,
education of household head, environmental awareness and waste collection service. The significant
factors that influence the maximum amount of money households are willing to pay for improved
waste collection service are monthly household income, environmental awareness and waste collection
service. Concerned stakeholders and policy makers should consider these traits before enforcing
a waste collection fee. For instance, since households’ awareness of the environmental impact is
positively significantly related to both WTP and the maximum amount of waste collection fee they
are willing to pay, the government and concerned stakeholders should educate the households about
adverse effects of indiscriminate disposal of waste on the environment in order to raise more funding
for SWM.
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