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Abstract: Environmental conditions in western Nepal are experiencing a possible threat to economic
losses and sustainability, especially due to decreased productivity and increased health risks. This
research investigates the maximum willingness to pay (WTP) of the local community for environ-
mental quality improvement programs by using the contingent valuation technique. It also explores
socio-economic and behavioral determinants that influence the maximum WTP for environmental
quality improvement. A cross-sectional analytical design is employed using primary data obtained
through in-depth face-to-face interviews with people in the community, interviews with key infor-
mants, focus group discussions and direct observations. Of the total of 420 households sampled, 72%
were willing to pay for the environmental improvement program. The average WTP of households
per annum for environmental protection at the community level is given as Nepalese rupees (NPR)
1909 (confidence interval—CI: 1796–2022). Environmental factors (prolonged drought, sporadic
rains and drying sprout), socio-economic factors (family size, occupation, regular saving habits in
microfinance, distance to the nearest health facility, health insurance enrollment, owning a home and
owning arable land) and behavioral factors (cleanliness of the toilet) are the major factors influencing
the household’s WTP decision. The findings of this study provide an important guideline and basis
for the implementation of cost sharing in environmental quality improvement programs among the
community, governments and other stakeholders in this sector.

Keywords: willingness to pay; environment protection; logistic regression; western Nepal

1. Introduction

The importance of environmental protection, especially from a public health perspec-
tive, has been increasingly recognized over the years due to the high burden of diseases
caused by environmental risk factors. Comparing the data from the World Value Surveys
(WVS5 and WVS6), governments in developing countries and some less developed coun-
tries have placed higher priority on environmental protection than economic growth [1].
However, these countries’ environmental values are not keeping pace with their economic
development. Environmental quality is critical to human life because it has the potential
to drive economic growth and poverty reduction, particularly in low- and middle-income
countries [2,3]. The consequences of environmental degradation increase the magnitude
and rate of disease and death from extreme weather and climatic events [4], resulting
in economic losses regardless of whether the country is developing or developed [5,6].
Environmental hazards are thought to impact or be accountable for around a quarter of
the global burden of diseases [7]. Nepal is one of the countries on this list with a diverse
spectrum of natural systems, from subtropical to alpine climates, as well as high levels of
physical and biological diversity. Rapid population growth, rural poverty, unsustainable
use of natural resources, damaged forests and unsustainable farming methods have all
contributed to the depletion and degradation of ecosystems and natural resources [8]. The
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economic loss resulting from these adverse environmental changes has multiple negative
implications in different sectors of the economy, particularly in health and agriculture [9].
Given the situation between a degrading endowment of environmental assets (such as
forests, water and air) and a growing demand for ecosystem services, which is primarily
driven by human population growth and socioeconomic development, the Government
of Nepal has taken steps to protect the country’s natural resources through various legal
frameworks: for example, the enactment of the Environment Protection Act 2019 [10]; the
National Forest Policy 2019 [11]; the Forest Regulation 2022 [12]; the Water Resources Act
1992 [13] and the National Biodiversity Strategy and Action Plan 2014–2020 [14], among
others. However, the government’s legal framework is not very effective in its role of
managing the country’s resources, and it ignores the importance of promoting public en-
gagement in the management of environmental components [15]. Although a considerable
number of studies in Africa, Europe, the Americas and some parts of Asia have used the
contingent valuation (CV) method to gauge people’s engagement in environmental quality
improvement programs [16,17], such studies are scarce in Nepal. Some studies conducted
in Nepal [18,19] applied the CV approach to estimate costs of environmental losses and
derive benefits from wildlife conservation. These studies are confined to the maximum
willingness to pay (WTP) method recommendations and the relationship between the WTP
and socio-economic characteristics.

In absence of market data, the economic valuation of changes in environmental quality
in natural ecosystems relies solely on CV techniques. Environmental economists have conven-
tionally managed to address environment quality changes in the natural ecosystems by adopt-
ing approaches that rely upon WTP survey responses [20,21]. Martínez-Paza et al. (2014)
argued that the WTP survey has been proven to be an indispensable tool for decision–
making [22]. In countries such as Nepal, where severe environmental degradation persists
with spatial and temporal variability, the national environmental restoration policies de-
manded by the public are ineffective, and as there is social and political resistance to
funding for environmental protection [23–25], the WTP survey is required. A compre-
hensive review of the literature on the WTP and its environmental, socio-economic and
behavioral determinants concluded that water pollution [26], climate change [27] and
biodiversity loss [28] are key influencing factors in developing countries.

One study explored the strong relationship of environmental and social factors with
the WTP of households in low-income countries [29]. Some other studies explored the
effects of environmental regulation on residents’ WTP for environmental protection [30] as
well as the effects of social interactions and information bias on the WTP for trans-boundary
basin ecosystem services [31]. Another study explored the determinants of the WTP for
public sector health care services empirically in Nigeria [32]. Nonetheless, no single study
incorporating all of the environmental, social and behavioral aspects affecting the WTP
for environmental improvement was found that could help policymakers to develop the
environmental quality improvement programs across western Nepal. Therefore, this paper
primarily aimed to empirically elicit the maximum WTP of households in western Nepal
for environmental quality improvement, where environmental damage and variability are
prominent. The WTP for a better environment is believed to help to identify and design
policies for cost-effectiveness and long-term sustainability of public resources in western
Nepal. The second objective of this study was to empirically conceptualize the potential
environmental determinants of the WTP within communities.

The next section explains the methods employed, and the third section presents the
results. The fourth section discusses the results in relation to the broader literature and,
finally, the fifth section concludes the study based on the findings.

2. Methods and Materials
2.1. Study Design

A cross-sectional analytical economic evaluation design was employed using primary
data. Based on the objectives of the study, primary data collected from household survey
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were analyzed, incorporating all environmental variables, including socioeconomic and
behavioral variables. Record reviews, focus group discussions (FGDs), in-depth interviews
and key informant interviews (KIIs) with different stakeholders were the fundamental
techniques employed for data collection. Data collection was conducted using a semi-
structured questionnaire containing both qualitative and quantitative aspects. FGDs and
KIIs were conducted to validate the results of the household survey. Record reviews, local
experts’ suggestions and cross-checks were the major data validation tools, following the
procedure of Ali and Audi (2016) [33]. For the analysis, the data were entered into SPSS
version 20 and subsequently transferred to STATA version 12. This research employed a
well-known econometric technique that is linked to the usage of a Bernoulli regression
model derived from conditional Bernoulli distributions. The WTP was estimated using a
descriptive statistical analysis, and the factors impacting the WTP were investigated using
a logistic regression model.

2.2. Description of the Study Areas

The study was conducted in the Jajarkot and Banke districts of western Nepal, located
between 28◦37′22′′ to 29◦07′32′′ N and 81◦49′22′′ to 82◦34′46′′ E, including higher mountain
and lowland terai regions. Western Nepal is also considered as an environment-sensitive
part of the country, with large varieties of climatic zones and harsh weather conditions. The
altitude of the Jajarkot Hill district ranges from 610 m to the highest altitude of Darim Lek
(5440 m). Banke, within the terai region, has an altitude ranging from 109 m to 1950 m. The
climate of the districts ranges from subtropical to alpine conditions. The socioeconomic
statuses of the district’s residents vary with transportation access and the complex lives of
the local people in terms of geographical difficulties (high hills and mountains) and the
lack of public facilities. Water shortage, out-migration to India for seasonal employment
and sudden outbreaks of contagious diseases (including diarrhea, jaundice, malaria, etc.)
are common characteristics of the study areas (Figure 1).
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(Source: https://www.election.gov.np/uploads/Pages/1564381682_np.pdf, accessed
on 17 November 2018). Based on information acquired from the forest and environment
offices of the districts, one municipality and one rural municipality were chosen from
each district. Bheri Municipality and Junichande Rural Municipality were selected from
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Jajarkot District; and Nepalgunj Municipality and Janaki Rural Municipality from Banke
District. As per district health officials and the environment department, these four mu-
nicipalities were part of the list for environmental impact assessment by means of district
level investigations. This was the major rationale for selecting these municipalities as the
study areas.

2.3. Sampling Technique and Sample Size

The list of households was obtained from the municipal offices, and a random sam-
pling technique was employed to select a sample of 420 households for in-depth interviews.
The sample size was estimated by using EPI-Info software (statistical software by Centers
for Disease Control and Prevention (CDC) in Atlanta, Georgia (USA) at a 95% level of sig-
nificance and a targeted population of 463,000. The random sampling method was applied
by leaving at least 5 households in between two sample households, at least 500 m apart,
to cover heterogeneity in the population characteristics, following the methods suggested
by Vasileiou et al. (2018) [34].

2.4. Preparation of Questionnaire and Data Collection

Prior to finalizing the questionnaire, a rapid assessment study within the study area
was conducted to ensure the appropriateness and coherence of the questions. In order to
balance the flow of questions, both qualitative and quantitative response-related questions
were included in the questionnaire. A pretest was conducted with 20 rural households
in the Kavrepalanchok district of Nepal to check internal validity and reliability. The
questionnaire was organized according to the survey order of the Government of Nepal [8]:
first, social-demographic information; followed by knowledge of environmental changes;
then a scenario of environmental conditions with WTP questions and explanations for
positive or zero WTP. The questionnaire was then double-checked to ensure that the flow
of questions was maintained.

(a) Household survey

Enumerators with backgrounds in environmental study were chosen and trained to
collect high-quality data. They conducted in-depth interviews with the heads of the house-
holds included in the sample. Every day in the field, the field supervisor checked all the
data-filled questionnaires for missing and incomplete information or irrelevant responses.
In order to make the data more precise, the supervisor also checked the collected data as
much as possible by sharing data via email. The method used for eliciting households’
willingness to pay is discussed in Section 2.5 below.

(b) Focus Group Discussion

The primary goal of the FGDs was to gain a thorough understanding of the past and
current state of environmental deterioration in the study area. With the support of local
school principals, four focus group discussions were conducted, with an average of 10 to
15 participants. Furthermore, each participant was carefully selected based on gender and
age to ensure the highest levels of involvement and expertise for each participant. The
FGDs were carried out using a guideline consisting of the same questions taken from the
questionnaire. During the process, topics related to the overall environmental situation
in their community and possible WTP of the households for environmental improvement
programs were discussed. The questions were roughly given as guidelines, including two
broad techniques—resource mapping and institutional analysis [35]. Limited but carefully
selected questions from the set of questions included in the in-depth interview tool were
used for FGD implementation.

(c) Key Informant Interviews and Direct Observations

The key informants for this study were 16 local community leaders, 16 school princi-
pals or environment subject teachers, 16 local activists (people at social services) and 16
local senior citizens who were asked to share their experience regarding the environment
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situation in the study area. To identify them, a snowball sampling technique was employed
in such a way that new key informants were identified from each informant interviewed,
and the sample size increased continuously with subsequent interviews until saturation
was reached [35].

Direct observation in the household and around the community was conducted mainly
to obtain sufficient data and to ensure or validate the situation of the environment, as well
as to observe participants’ livelihoods, activities, social networks and governance issues.
Direct observation was mainly used for the purpose of understanding the current behavioral
approaches at the household level [35]. A separate checklist with the most important key
questions was used to check the accuracy of the household responses.

2.5. Method for Eliciting Household Willingness to Pay

A hypothetical scenario was created explaining the scenario below and including a
question for their response (benefit), so they were free to respond in any way they wanted
to. As we intended to give the participants freedom to respond with the combined voice of
family, focus group discussion among local key persons and management of local experts’
suggestions were carried out to ensure that the estimation was free from starting bid bias
and range bias, but criterion validity was employed to avoid biases in this methodological
issue. Furthermore, households in western Nepal may contribute small amounts at shorter
intervals due to severe resource constraints. However, residents preferred annual payments,
as these would allow them enough time to manage the payment amount. Households
that refused to pay in cash but preferred to pay in labor terms were also documented. The
agreed-upon days for labor were converted into monetary values by multiplying days by
NPR 517 [36] (the government’s daily wage rate for unskilled workers). The following is a
summary of the hypothetical background (Box 1) and the questions.

Box 1. Contingent market for environmental goods.

Suppose the Nepal Government or other organization wants to improve environment quality in
Western Nepal to reduce the risk of your household being affected by extreme weather, climate, air,
water quality and biodiversity loss, and to ensure that everyone in the community benefits from
various services rendered by the improved environment quality across western Nepal. Unfortu-
nately, the government faces budget deficits and would like to ask you to contribute towards the
implementation of integrated environmental protection program.
Q1. Would you be willing to pay to improve environment quality in western Nepal? Yes/No
If Yes, how much? NPR
(If no, go to question 3)
Q2. Can you explain why you are willing to pay if you are?
Q3. What might be the reasons for your unwillingness to pay?

If there was a positive WTP response for Q1, the proposed bids were (NPR 500,
750, 1000, . . . . . . , 5000), and these were pretested first before being used in the survey.
Based on the first response, either Yes or No, the respondents were further asked for their
WTP for a follow up bid, to which they, again, were able to answer (Yes/No). If the
participant denied answering the first bid, s/he was encouraged to choose either lower or
higher bids. Following the Double Bounded Dichotomous Choice (DBDC) format [35,37],
the participants were asked a second follow up WTP question after answering the first
WTP questions.

Thus, the steps in the equation are formed, beginning for first bid, as:

WTPi = αXi + ui

where Xi represents factors affecting the ith individual’s WTP, including starting bid α; and
ui is an error term (nonparametric for logistic regression model).
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The second follow-up question is represented by

WTP2
i = (1− λ)WTPi + λα + δ

where λ is the parameter referring to the starting bid αi, and δ is the shift parameter.
The participants were asked two questions for double intervals in DBDC method [38].
Mathematically, the WTP up to the second bid can be expressed as
WTP = α2, accept both starting bid (α1) and follow-up bid (α2);
α2 ≤WTP < 1, reject the starting bid (α1) and accept the follow-up bid (α2);
WTP < α2, reject both bids (α1) and follow-up (α2)

Following a modified version of Makwinja et al. (2019) [39] to derive the probability
for each possible choice j, the jth role to the likelihood function was indicated as:

L1j

(
WTP1

α1

)
= Pr(WTP1 + uij > αiWTP2 + uij ≥ α2)

yy

Pr(WTP1 + u1j > α1WTP2 + u2j ≥ α2)
yn

Pr(WTP1 + u1j > α1WTP2 + u2j ≥ α2)
ny

Pr(WTP1 + u1j > α1WTP2 + u2j ≥ α2)
nn

Here, WTP1 and WTP2 represent means for the first and second bid responses, respec-
tively; and yy = yes–yes answer, yn = yes–no answer, ny = no–yes answer, and nn = no–no
answer. This likelihood function is suitable for developing a logit model with a cumulative
distribution function with zero mean (WTP). The logit likelihood function is given in an
equation in [38].

L1j

(
WTP1

αα1

)
= χ α

α2

(
d1j

(
α1 −WTP

σ1

)
d2j

(
α2 −WTP

σ2

)
, d1jd2j ϕ

)
Here, WTP1j = 1 if the response to the first question is yes or otherwise; WTP1j = 1 if

the response to the second question is yes or otherwise; and WTP2j = 1 if the response to
the follow-up question is yes or otherwise.

The mean and median WTP were derived as follows:

Mean WTP = EXP
(

Xα̂
α̂0

+ 0.5σ̂2
)

Median WTP = EXP
(

Xα̂
α̂0

)
Here, X is a row vector of the mean value of the explanatory variable, α̂ is column

vector of estimated coefficient and σ̂ is the estimated variance [40]. STATA version 12 was
used to calculate the specified confidence intervals around the mean and median. Similarly,
respondents were also requested to specify the reasons for their payment decision as a
post-elicitation check performed by Burchardi et al. [41].

2.6. Aggregate Hypothesized Variables Measured

This study explores the effects of environmental change on human welfare through the
use of cross-sectional data. Therefore, the variables in use for finding associations between
environment and welfare are given as follows:

Outcome (dependent) variable: WTP
The dependent variable is dichotomous in nature. A positive WTP is coded by 1 and a

negative by 0.
Covariates: environmental determinants, community characteristics, socioeconomic

variables and household behavioral indicators.
Environmental variables include knowledge and perception of environmental change,

natural disasters due to environmental change (drought, forest fire, flood, windstorm,
thunderstorm, heavy rain, sporadic rain, landslide, snowstorm, erosion, heat waves, cold
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waves, biodiversity change, air pollution, water pollution, solid waste, etc.) [8] and change
in water resources (amount of water, quality, level, drying up of spring spouts, flow in
piped water, etc.).

Household socioeconomic and behavioral indicators include sex, age, education,
marital status, income, current occupation, ownership of residence, source of drinking
water, main source of energy for cooking and lighting, main types of toilets, hand washing
habits, disposal of waste, food preferences, access to health facilities, distance to motorways,
saving habits in microfinance and involvement in awareness programs [7]. Among these
variables, Table 1 includes some variables available in the literature and some variables
of interest.

Table 1. Description of hypothesized variables with expected sign.

Variables Description of Variables Expected Sign Mean Standard
Deviation

Sex of household head Male = 1, 0 otherwise. −ve 0.55 0.49
Family size Number +ve [42] 6.55 3.49
Living duration Number of years −ve [42] 52.21 23.21
Occupation Business = 1, 0 otherwise −ve 0.31 0.15
Owning house Yes = 1, 0 otherwise +ve [39] 0.88 0.10
Drinking water source Pipe = 1, 0 otherwise +ve 0.52 0.43
Receiving remittance Yes = 1, 0 otherwise +ve 0.29 0.45
Owning land Yes = 1, 0 otherwise +ve [39] 0.80 0.39
Income level High = 1, 0 otherwise +ve 0.21 0.40
Regular saving habits Yes = 1, 0 otherwise +ve 0.49 0.51
Membership in microfinance Yes = 1, 0 otherwise +ve 0.24 0.43
Distance to health facilities Number of KM −ve 2.77 1.98
Drought Increased = 1, 0 otherwise +ve [43] 0.87 0.32
Rain patterns Timely = 1, 0 otherwise −ve [44] 0.23 0.42
Cold waves Increased = 1, 0 otherwise +ve 0.57 0.49
Dried sprout Yes = 1, 0 otherwise +ve [44] 0.76 0.42
Health insurance Registered = 1, 0 otherwise −ve 0.56 0.49
Toilet cleaning devices Yes = 1, 0 otherwise −ve [45] 0.45 0.57

2.7. Econometric Dealing for Determinants of Willingness to Pay

Estimates of public benefit or welfare, based on compensating and comparable varia-
tion, are at the core of economic policy analysis. However, because the quality/quantity
change in the consumption level for environmental services is outside the individual’s
control, the shift in environmental services is primarily concerned with compensation
surplus (CS) and equivalent surplus (ES). The ES is the amount that would make the local
community apathetic about the environment’s natural position in a situation in which they
are forced to live in a degraded environment. However, if the community were forced
to use a certain amount of environmental services, CS is the sum that would make the
community indifferent between the degraded status of the environment and the original
unaltered environmental situation.

If deterioration of the environment (E) is evaluated, and CS and ES are examined for
that situation, CS is the readiness to accept compensation for a lower E, while ES is the
willingness to pay to avoid it. CS may be quantified using the minimum willingness to
accept (WTA), whereas ES can be calculated using the maximum willingness to pay (WTP),
as the amount of ecosystem services declines owing to environmental deterioration [46].
Now, based on the hypothetical statement, this study has recorded the maximum WTP
of individuals for the restoration of environmental services; thus, the concern is linked
with the equivalent surplus (ES). The model formulation includes a detailed derivation
of the equivalent surplus. The following model is based on the theories proposed by
Kristrom (1990) [37], Lopez-Feldman (2010) [47] and Bateman and Wills (1999) [48].

Model Formulation

Let us consider an individual that attains random utility u from the use of monetary
income (y) under a degrading environment scenario for the improvement of environmental
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quality from q0 to q1, where q1 > q0. This individual, who has also felt a need for environ-
mental improvement or to avoid the hazards cost, would either be willing to pay (h = 1) or
unwilling to pay (h = 0). If s/he wants to pay, the individual utility is u1 = u(1, q1, y; s), and
if s/he does not, his/her utility is u0 = u(0, q0, y; s), where s is the vector of explanatory
observable variables. Therefore, utility function u(h, q, y; s) now helps us to generate the
stochastic structure of the statistical binary response model.

If u0 and u1 are random variables with means v(0, y; s) and v(1, y; s), the utility equa-
tion takes the form:

u(h, qj, y; s) = v(h, qjy; s) + ε j, h = 0, 1 (1)

where ε0 and ε1 are random variables with zero mean.
From this sense, the individual will accept the offer of environmental improvement if

v(0, y− A; s) + ε0 ≥ v(1, y; s) + ε j, J = 0, 1 (2)

They will reject if otherwise. In the above equation, A represents the adaptation
mechanisms (cost).

Now, a rational consumer of environmental services tries to maximize his utility by
responding to a random variable with probability distribution, given by

P0 = Pr(YesWTP)

P0 = Pr
{

v(1, q1y− A; s) + ε1 ≥ v(0, q0y; s) + ε0

}
(3)

P1 = Pr(NoWTP) = 1− P0

Consider, η = ε1 − ε0&Fη(.) is a conditional function of η. Then the WTP probability
function becomes

P0 = Fη(∆v) (4)

where
∆v = v(1, q1, y− A; s)− v(0, q0, y; s) (5)

and ∆v is the change in mean random utility or the individual equivalent surplus from the
environmental improvement.

Furthermore, the probability function following Bateman and Wills (1999) [48] in
Equation (4) can be written in a Logit model, and takes the following form:

P0 = Fη(∆v) = (1 + e−∆v)
−1

(6)

Again, the utility difference ∆v can be another avenue to explain the binary response
model as the outcome of a utility-maximizing choice. It displays the criteria for the utility
maximization model as a binary response.

If we suppose
v(j, q, y; s) = αj + βy, β > 0, (7)

with suppressing s, then ∆v becomes

∆v = (α0 − α1) + βA (8)

and the discrete choice model becomes

P0 = Fη(α + βA) (9)

Similarly, in semi-log form,

v(j, q, y; s) = αj + β ln y, β > 0, j = 0, 1 (10)
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and finally,
∆v = (α0 − α1) + β ln(y− A)− β ln y (11)

which is equivalent to

∆v = (α0 − α1) + β
A
y

(12)

To measure the welfare-fitting binary response model if individual utility is lost in the
present environment quantity E0, we must satisfy

P1 = Pr(E0 > A) = 1− GE(A) (13)

where E0 is the individuals’ maximum WTP, which satisfies

u(0, q0, y; s) = v(1, q1, y− E0; s)

or
E0 = y−m[v(1, y; s)− η, 1; s] (14)

and GE(.) is a conditional function of E0, with welfare measurement in terms of means.

E∗ =
∞∫

0

[1− GE(A)]dA (15)

where E* is the improved environment quality or original quality of environment.
Equation (15) refers to the total value of the consumer’s surplus from the improvement

of environmental services. To identify the actual equivalent surplus of the consumer, let us
consider another measure of environmental quantity, E**, which satisfies

E∗
{

u(0, q0, y; s)
}
= E0

{
u(1, q1, y− E∗∗; s

}
] (16)

Again, a third measure is represented by E+, which is the median of the distribution
GE(.). Then, E+ can be written as

Pr
{
(u(1, q1, y− E+; s) ≥ u(0, q0, y; s)

}
(17)

Now, the quantities E+ and E∗ can be expressed as

E∗ = y− ye(α0−α1)/βE
{

eη/β
}

(18)

E+ = y− ye(α0−α1)/β (19)

This calculation model helps us to identify the total equivalent surplus from envi-
ronmental improvement, thus satisfying q1 > q0, which allow for the formulation of
actual welfare:

E∗ = ES =

∞∫
0

[
1 + E−δ0−δ

0 ln A
]−1

dA = −e− δ0/δ1
Π/δ1

Sin(−Π/δ1)
, 0 >

1
δ
> −1 (20)

The above Equations (12) and (20) allow us to generalize, evaluate and analyze pub-
lic welfare from non-tradable environmental services by the use of the logit and logis-
tic regression model, as suggested by Bateman and Wills (1999) [48], for the binary re-
sponse of an individual, with several resulting effects. Bateman and Wills (1999) [48] and
Mc Fadden (1986) [42] have strongly suggested that the logit model is essentially the best
option for analyzing the environmental improvement in household-level studies. Therefore,
the logit model was used to analyze determinants of the maximum WTP.
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Now, as a binary dependent variable, let Px be the probability of changing the maxi-
mum WTP agreement due to the possible change in explanatory (exposure) variable x. Let
it take a value of 1, with a given probability of change. The probability of increasing or
decreasing the chance of change can be expressed as

Px = P(D|X=x) =
1

1 + e(−a+bx)
(21)

Then, the linear form of Equations (21) and (22) is represented as

yij = β0 + βiXij + εij (22)

where yij is a household’s willingness to pay, with j = 1 (willing to pay) and 0 (not willing
to pay). The response of the ith household can also be expressed as 1 = Yes, and 0 = No. Xij
represents a vector of explanatory variables, including individual, environmental, demo-
graphic and household characteristics; and εij represents a random component following a
normal distribution with a mean of zero and constant standard deviation.

Therefore, the general form of the binary logistic regression equations is:
yij = β0 + βiXij + εij, where Xij is the vector of socioeconomic, behavioral and envi-

ronmental (climatic and non-climatic) variables.
The specific form of the model (variables and their types are explained in Table 1) is

given below:

WTPij = β0 + β1(Sex) + β2(FamilySize) + β3(Liv_Dur) + β4(Occupation) + β5(HomeOwnership)
+β6(Dri_Water) + β7(Remit tan ce) + β8(Own_Land) + β9(Income_Cate) + β10(RegularSaving)

+β11(Mem_Micro_ f inance) + β12(Dist_healthpost) + β13(Drought) + β14(Sporadic_Rain)
+β15(ColdWave) + β16(DriedSpout) + β17(HealthInsurance) + β18(ToiletDevice) + εij

The above model was validated with an iterative process to have the best fit at the
highest R-squared value, in order to define the goodness of fit. Similarly, the model
was also tested with the variable omission test to ensure its robustness in the maximum
likelihood estimation.

2.8. Ethics Approval and Informed Consent

Ethical approval was given by the Ethical Review Board of Nepal Health Research
Council, Government of Nepal, as explained in the methodology section. Written and oral
informed consent was also given to collect the data from the community. The data are from
the research of the first author, supervised by the second and third authors. The data are
secured in the storage of Tribhuwan University, Kathmandu.

3. Results
3.1. Estimation of Willingness to Pay

Of the total sample size of 420 households, all the questionnaires were administered
and obtained positive or negative responses, with a 100% valid response rate after the
recheck of all responses. The actual distribution of households’ WTP responses was first
categorized into negative (zero) and positive (greater than zero), as shown in Table 2.

Table 2. Distribution of the WTP responses.

WTP Number of HH Percentage

Positive 302 72
Negative 118 28

Almost 28% of the participants denied the idea of paying to improve environmental
quality in western Nepal. Some denied paying, and some responded that they were
unable to pay in cash but wanted to pay in labor, because of their low income level and
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under-employment. As expected, a large fraction of households, (72% of the participants)
responded positively to the notion of paying for the environment improvement program.
Table 3 shows the results of the analysis of the WTP households.

Table 3. Descriptive analysis of the WTP.

Parameter Number Mean Median Mode Min–Max S.D.

Amount per year (NPR) * 302 1909(CI:1796–2022) 1850 2000 500–8000 977.41
* 1 USD = NPR 110.

A total of 302 participants (72%) were willing to pay toward environmental quality
improvement programs in western Nepal (Table 3). Likewise, a study in Turkey found a
92% response rate regarding paying for water quality program [49] and another Chinese
study found that 53% of respondents were WTP for improved air quality [50]. This might
be due to the importance of water for household use and the community use of other
environmental services.

The average annual maximum WTP of households of the study area was calculated
as NPR 1909 (CI: 1796–2022) (USD 17.35) among those who were willing to pay for the
mitigation of environmental degradation. This WTP amount is also close to the average
drawn from FGD and KIIs as NPR 2043 (USD 18.57). This amount is slightly lower than
the WTP of households for land conservation (USD 24 per annum) in western Nepal [19].
In contrast, this amount is higher than the WTP for biodiversity conservation [51]. The
maximum WTP for those who wanted to pay in terms of labor is estimated separately as
NPR 1312 (CI: 993–1555).

Because the northern hill region of the study area has been severely impacted by
climate-related natural disasters/events such as drought, delayed summer rains, the spread
of unknown diseases and the extinction of flora and fauna in the last decade, participants
expressed their willingness to pay after hearing about a hypothetical improved environ-
mental situation under a contingent market; however, the WTP appears low for these
participants due to their poverty. The median was also determined for the purpose of
finding a solution to the problem of excessive WTP values, and in this skewed scenario,
the median was more informative than the mean. In the same way, the mode was also
recorded to determine the most common number in the dataset, to which data heaping also
contributes. An exponential trend line was fitted to the likelihood of responses in Figure 2.
According to the exponential regression model y = 15.2481×10−4x (R2 = 0.7118), the rate of
respondents decreases by 0.15 percent for every rupee increase in the WTP amount.

Some of the households agreed to pay through a labor contribution instead of a direct
cash payment. As a result, eliciting willingness to pay in labor appeared to be a useful and
perhaps unbiased benefit measurement approach for rural households. The willingness to
pay of households in rural and urban hillside areas appeared to be nearly equal on average.
However, in the Terai lowland region, a significant number of residents refused to pay for
any environmental improvement activities. These households seemed to be wealthier than
those in the hillsides, but the average WTP was not significantly higher.

Table 4 exhibits the summary status of the reasons for positive and negative WTP re-
sponses. Almost 43% of the deniers cited reasons related to a lack of money for the program
according to their income level, and 22% expressed disbelief regarding the government’s
ability and readiness to implement an effective environment protection program. In contrast
to this, 67% of the respondents who agreed to pay were aware of the environmental benefits
of such a program for their area, and 24% responded in favor of biodiversity conservation.
This is an important message to the policymakers to make decisions in line with people’s
understanding of the environmental improvement programs. This also explains why local
governments should organize an environmental management coordination council whose
main objective can be to design relevant development policies and strategic plans for the
environment and ecosystem services. To improve environmental quality, the authority must
further empower communities in western Nepal to take charge of the management. Now
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is the time to raise a household’s WTP and make a good contribution to the conservation
of western Nepal’s natural resources. This result is nearly identical to the average of FGD
and KII results. During the focus groups, participants agreed that community members’
payment decisions should be influenced by their monetary payment capabilities in rural
areas. This observation indicated that their home structures and individual abilities to pay
were weak, with most earning barely enough to support their families on a daily basis.
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Figure 2. Analysis of WTP amount.

Table 4. Summary of reasons for positive and negative responses on WTP.

Factors Information Category Value Percent Mean ± Std. Dev. Min-Max

WTP Positive
Negative

302
118

78
28 0.63 ± 0.33 0–1

Reasons for
positive WTP

Improves household economy
Biodiversity gains

Improves environmental quality
Reduces impact of climate change

Other reasons

18
74
201
16
6

6
24
67
5
2

3.21 ± 0.01 1–5

Reasons for
negative WTP

No money to pay
Disagree with the program

Government should pay
No impact of environment

Other reasons

51
26
22
11
7

43
22
18
9
6

3.98 ± 0.16 1–5

3.2. Results of Logit/Logistic Regression Model

Table 5 reveals the logit regression results (odds ratio) of the demographic and so-
cioeconomic factors influencing the decisions of households regarding the maximum WTP
for the improvement of the environmental situation in western Nepal, where people are
afflicted by many diseases induced by climatic and non-climatic factors. After checking the
correlation coefficients, it was clear that there was no co-linearity between the hypothesized
variables. The multiple logit regression was run heuristically and explored all of the pos-
sible variables that may have influenced the households’ decisions about whether or not
to pay for any environmental improvement programs, which may reduce environmental
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and health hazards. In addition, logistic regression was also run, and more precise results
were obtained.

Table 5. Factors affecting household WTP.

Variables Coefficients (Std. Error) Odd Ratios

Male household head −0.105 (0.380) 0.900
Family size 0.232 *** (0.079) 1.261
Living duration −0.018 ** (0.008) 0.981
Business occupation −1.254 *** (0.531) 0.285
Owning house 2.126 * (1.245) 8.385
Piped drinking water 0.497 (0.573) 1.644
Receiving remittance 0.833 (0.543) 2.301
Owning land 0.819 ** (0.399) 2.268
Higher income category 0.887 (0.573) 2.430
Regular saving habits 0.843 **(0.445) 2.324
Membership in microfinance 0.990 (0.715) 2.691
Distance to health facilities −0.187 ** (0.084) 0.828
Drought 1.153 ** (0.564) 3.168
Timely rain −1.111 * (0.609) 0.328
Cold waves 0.300 (0.412) 1.350
Dried sprout 0.664 * (0.396) 1.943
Health insurance 0.776 ** (0.394) 2.173
Toilet cleaning devices −0.656 * (0.382) 0.518

R2 = 0.3248.
Log likelihood = −113.84
LR chi-squared (18) = 109.55
Prob > chi-squared = 0.000

Number of observations = 420, *** p < 0.01, ** p < 0.05, * p < 0.10. Source: Field Survey, 2018.

Most remarkably, with drought, households were more likely to choose a payment
agreement for the environmental program with the aim to reduce the negative effects of
droughts. More precisely, a single-unit increase in drought level increased the chance
of being willing to pay, with a high add ratio of 3.1 (95% CI: 1.048–9.564), compared to
those households responding negative in terms of WTP. Similarly, households facing dried
sprouts in their locality are more likely to respond positively in terms of WTP compared to
those households not facing drying sprouts. Increasing every unit of drying sprouts will
likely increase the WTP for the program at an odds rate of 1.9 (95% CI: 0.893–4.221). This
result is parallel to that of a study by Markandya and Chiabai (2009) [52], which stated that
the positive WTP of the community was due to drying sprouts.

Similarly, sporadic rain, which is strongly experienced in the study areas, seems
negatively significant in the probability that households will choose to pay. All other things
being equal, increasing timely rain reduces the odds of a positive WTP decision by an odds
rate of 0.32 (95% CI: 0.099–1.086). Similar studies addressing the relation of sporadic rain
with WTP for environmental protection have not been found to make any comparisons.
Based on an interview with the local people, cold waves are rampant, but they seemed
insignificant in terms of their effects on households’ decisions regarding whether or not to
pay for the environment protection program.

Regarding family size and living duration in the community, both were strongly
significant, but different in coefficient sign. Households with larger family sizes were
more likely to respond positively in terms of WTP for environmental improvement or
an adaptation program compared to those with smaller families; this result is parallel
to that of a study in Ethiopia [53] which stated that a larger family with more children
influences households to respond positively to the question of WTP. More accurately, one
extra member in the family increases the chance of choosing the positive WTP option at an
odds rate of 1.26 (CI: 1.08–1.47) among those who had a smaller family and denied paying.
Similarly, households remaining in the locality for a long time were less likely to respond
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positively to WTP as compared to recent migrants; this might be because of the level of
precaution already taken by them to adopt the future environmental situation, or because
they have become habituated to the degraded environment. In the same vein, another study
concluded that migration brings about more vulnerable effects of climate change [54].

Households comprising own business in the community seem less likely to respond
positively to WTP (odd: 0.28 (CI: 0.10–0.80)) compared to households relying on agriculture.
This may be because environmental hazards may deteriorate the primary production,
rather than secondary and tertiary levels, of occupations. This result contrasts to that of the
community-based study in Malawi [39], where people working in business were willing
to pay more. People living in their own houses, households with their own lands for
agriculture and those with regular saving habits were more likely to choose to pay (odds:
8.38, 2.26 and 2.32, with 95% CI: 0.72–9.63, 1.03–4.95 and 0.97–5.56, respectively) for the
environmental improvement programs, compared to the other options. Regarding this
decision, all these factors can enhance the capacity to pay for the programs. Households
with their own land and houses tend to have better financial management at home, as well
as better capacity to pay for an environment protection program in a community where
they might be living for longer period of time, compared to those who are living at the
community temporarily. As expected, regular saving at microfinance institutions also has
positive influence on WTP among the households, compared to those who do not engage
in regular saving at microfinance institutions. Saving at microfinance institutions also gives
the households the opportunity to manage their loans. A study in Cambodia [55] stated that
WTP is positively influenced by offering loans at microfinance institutions. Similarly, some
studies [39,51,55] have found that income level is the major influencer in choosing positive
WTP among those in the community. However, the income level remained insignificant to
WTP in this study, as the income from agriculture, business and other jobs were aggregated,
and businesspeople with higher income levels were not willing to pay for environmental
improvements.

As distance to the nearest health facility increases, people are less likely to choose
a high WTP, compared to those living near health facilities in the community. More
specifically, every increase of a kilometer in the distance to a health facility leads to a
decrease in the choice to pay, with an odds ratio of 0.82 (95% C.I. = 0.701–0.978). One study
claimed that households distant from health facilities have low WTP [32]. This might be
because they suffer a higher cost of transportation when seeking medical attention, and
thus, they might have less disposable money to pay for environmental programs. Similarly,
the households which already maintained clean toilets by using toilet cleaning devices were
also less likely to respond positively to WTP (odds: 0.51 (95% CI: 0.245–0.098)), compared
to those not maintaining clean toilet at home. By observation, evidently, the households
maintaining clean toilets were aware of, but not interested in, responding positively to
WTP for an environment protection program. In contrast, households with registered
health insurance are more likely to have a positive WTP for the environmental protection
programs. This might be because the households buying insurance services may be more
aware of health risks, and would have experienced the future benefits of prepayment,
compared to those who are not insured.

4. Discussion

Almost 72% of the total participants were willing to pay for an environment protection
program. In comparison, a qualitative study based in New Zealand found a 26% response
rate for a similar type of WTP study on environmental components [56]. Similarly, another
study in China revealed a rate of positive WTP responses as 52% of total respondents [50].
Almost 92% of respondents responded positively to WTP in Turkey [49]. The average
household WTP in this study was elicited as NPR 1909 (USD 17.35) per year, within the
range of NPR (500–8000). In comparison, this average household WTP value is quite signifi-
cantly lower than another developing country-based study, which estimated NPR 2244 [57],
but higher than the average (USD 10.73) estimated by Maqwinja et al. (2019) [39]. Another
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study based in India found the WTP to be INR 2097 (USD 30.50) for the Marshland im-
provement program, which is higher than the elicited value of this study [58]. Moreover,
Loomis et al. (2000) estimated the household WTP for an ecosystem restoration-related
program in the South Platte River in Denver [59], Colorado as USD 252 per annum, which
is far higher than the estimation of this study.

The main public concern during the survey was identified as environmental degrada-
tion related to water scarcity, increased droughts, reducing forest land, extreme weather
events, climate change and untimely rain. During the focus group discussions, participants
expressed concerns about environmental degradation as a result of illicit human activi-
ties [60] and a lack of replanting [61]. According to the responses of KIIs with experienced
community members, unpredictable and untimely rainfall, cold waves, rising deforestation,
prolonged droughts and the extinction of plant species are all key causes of environmen-
tal deterioration. Most of the households, KIIs and participants in FGDs expressed the
following experiences: a few decades ago, the environment was clean. The water was
filtered; there was timely rainfall for agricultural activities, forest products were sufficient
for household use and new medicinal plant species were available in the community and in
forests; but currently, all of these things are breaking down at an increasing rate. Members
of the community work for their own profit. Local governments and political leaders take
little action to protect the environment. We know the benefits of a healthy environment, but
we are unable to tackle this situation due to the lack of specific programs for environmental
protection.

According to field observations, many local water sprouts have already dried up.
Because of the arid environment, some were observed just before drying. Due to the
prolonged drought in the community, dry mud on farmland with steep slopes indicates
a low level of agriculture production, leading to the conversion of agricultural land into
grassland. Tree felling for timber, bushes sprouting rapidly after forest fires and traditional
farming practices have all been identified as significant contributors to environmental dete-
rioration in western Nepal. Because of these observable facts as experienced by those in the
community, the locals are willing to pay for an environmental improvement program [62].
According to Loomis et al., (2000) [59], the local community’s interest in the environmental
improvement program is reflected as annual WTP for the program in this study.

In line with the economic theory of demand (inverse relationship between price and
quantity demanded for common goods [62]), this study also revealed that the positive
WTP of community people decreases as the WTP bid amount grows. Therefore, it is more
reasonable to conclude that the WTP curve truly reflects the community demand curve
for environmental protection programs in western Nepal. This relationship also shows
that people who chose yes over no when the bid amount was low were more likely to
choose yes at a higher bidding amount. While it is difficult to determine what amount is
most appropriate for the entire population, it is clear that 72% of people were willing to
contribute an amount in the range from NPR 500 to 8000, and only a small percentage of
those who chose negative WTP responded to offer labor for environmental improvement
in western Nepal. Almost a fifth of total households who denied paying showed a distrust
towards the government programs, maybe due to the low transparency and accountability
of past government programs. Therefore, improving the financial transparency of the
government at all levels may further boost households’ confidence and potentially increase
the willingness to pay, as recommended by a study in China [30].

The result of the logistic regression showed that increasing drought, drying sprouts
and untimely rain were the major environmental factors affecting the WTP of those in the
community. This result appears to be consistent with the major information drawn from
the FGDs, KIIs and direct observations conducted in the study areas. This result is also
consistent with a comprehensive study by Markandya and Chiabai (2009) [52]. In terms of
household socio-economic characteristics, larger family sizes have greater WTP. This result
is similar to the findings of an Italian study, which stated that the WTP can mitigate the
increased risk of natural catastrophe due to substantially higher exposure to environmental
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factors [63]. Similarly, households owning their own house and land are more likely to opt
for a positive WTP, perhaps because they have a better knowledge of the future economic
value of their current investment or because they are likely to remain in that place for
longer than those who have no fixed assets. Unlike migrant households, long-term resident
households more effectively manage their need for home protection, resulting in a lower
WTP response [64]. This could be due to the fact that households who have remained in
a community for a long time are aware of the essential precautions to be taken for any
naturally induced critical emergency [47], or have become accustomed to the degraded
natural environment.

Households that save regularly at a financial institution are more likely to choose
a positive WTP for environmental protection programs, possibly because they have a
better understanding of/education on the importance of saving due to environmental
hazards. Thus, they have a strong commitment to contributing a large amount of money to
environmental restoration [20]. According to some studies [28,48], community members’
WTP is determined by the severity of discomfort caused by environmental hazards, rather
than by their income. Moreover, the WTP is found to be negatively associated with distance
to the nearest health facilities, meaning that a lack of availability of health services in the
community reduces the chance of a positive WTP. Thus, the management of health facilities
supports community engagement in environment protection programs [32]. Households
who focus on the cleanliness of their toilets by using toilet-cleaning devices may have
superior health security against environmental threats; therefore, they might be less likely
to indicate a positive WTP for the environment protection program.

This study also has some limitations and strengths, which will be are presented in
a logical manner. This study did not take into account some key environmental factors,
such as poor land uses and extreme weather occurrences, e.g., El Nino, which could have
an impact on human health and, as a result, on maximum WTP. Similarly, for a cross-
sectional study, this study only covered a few areas in mid-western Nepal, and cannot
generalize the entirety of Nepal. This study did not look at the scenario in terms of enhanced
financial transparency of government programs, and alternative payment methods were
not considered among those who refused to pay or who expressed doubts in government
initiatives. Future research could explore this as a different way to obtain the maximum
WTP, if respondents had a high level of confidence in the transparency and accountability
of the government. Furthermore, this study assumed that respondents did not free-ride,
ignoring concepts such as altruism (how much a household would benefit his neighbor
even if the neighbor did not pay) and spillover effects (to what degree one’s contribution
could have an effect even if others did not contribute). Future research can be carried out
by theorizing such ideas, taking into account richer hypothetical scenarios and assuming
the conditional amount committed by neighbor.

The evidence gathered in this study, on the other hand, framed community perspec-
tives on a better future, to be achieved through clean environment quality, in western Nepal.
This research takes a fresh look at such acts while taking into account the preferences and
demands of the users. Additionally, this study has explored the attitude of respondents in
order to determine which decisive environmental, socio-economic and behavioral factors
control communities’ insights towards positive or negative responses to WTP for environ-
ment improvement programs. This study can act as a major guideline in the future, with
data for decision- and policymakers to use to formulate the optimal management strategy
for environment protection programs, focusing on western Nepal and other similar areas.

5. Conclusions

This study proposed an economic benefit that could be achieved for an environmental
improvement program. This benefit might be substantial and able to be efficiently used
in an environment protection program in western Nepal. The elicited amount that the
community members were willing to pay can be used as a set price for environmental
conservation efforts. The reported environmental, social and behavioral aspects influencing
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the general public’s WTP decision present risk factors that must be addressed during the
creation of an environment protection program in order to assure economic efficiency. The
findings of this research have policy implications for all levels of government in federal
Nepal, as they help to establish strategies for managing environmental components such
as climate change, natural ecosystems and appropriate adaption mechanisms in western
Nepal. A thorough understanding of the community residents and place characteristics, the
WTP values, reasons for positive or negative WTP responses, the community WTP-based
linear demand function and the influencing factors for the WTP decision could aid in more
effectively framing environmental protection and nature conservation policies and their
prospects. Future research can extend this evidence by incorporating other chemical-based
environmental variables and conducting in-depth analysis on the nationally representative
datasets of behavioral factors.

Author Contributions: U.P.: Conceived and designed the study, conducted field works, developed
empirical strategy for data analysis and wrote the paper. S.R.A. and K.P.P. revised the paper. All
authors have read and agreed to the published version of the manuscript.

Funding: This paper is prepared without any external funding. This paper is one of the results of
PhD dissertation of the 1st author supervised by the second and third authors.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Ethical Review Board of Nepal Health Research Council (protocol
code: 38/2018 and date of approval: 24 January 2018).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data will be available upon request.

Conflicts of Interest: The authors declare no known conflict of interest related to our submitted manuscript.

Abbreviations
CBS Central Bureau of Statistics
CDC Center for Disease Control and Preventions
CI Confidence Interval
CS Compensation Surplus
CV Contingent Valuation
DBDC Double Bounded Dichotomous Choice
ES Equivalent Surplus
FGD Focus Group Discussion
INR Indian Rupee(s)
KII Key Informant Interview
NPR Nepalese Rupee(s)
USD US Dollar
WHO World Health Organization
WTA Willingness to Accept
WTP Willingness to Pay
WVS World Value Survey

References
1. World Values Survey. World Value Survey Report—2014, Results by Country. 2014. Available online: www.worldvaluessurvey.

org/WVSDocumentationWV6.jsp (accessed on 12 September 2020).
2. Zhang, Y.; Khan, I.; Zafar, M.W. Assessing environmental quality through natural resources, energy resources, and tax revenues.

Environ. Sci. Pollut. Res. 2022, 29, 89029–89044. [CrossRef]
3. Jayachandran, S. How economic development influences the environment. Annu. Rev. Econ. 2022, 14, 229–252. [CrossRef]
4. Oiamo, T.H. Environmental Health Effects of Multiple Exposures: Systemic Risks and the Detroit River International Crossings

Study. Ph.D. Thesis, The University of Western Ontario, London, ON, Canada, December 2014. Available online: http://ir.lib.
uwo.ca/etd/2553%0Ahttp://ir.lib.uwo.ca/cgi/viewcontent.cgi?article=4060&context=etd (accessed on 17 December 2019).

5. Fuller, C.H.; Feeser, K.R.; Sarnat, J.A.; O’Neill, M.S. Air pollution, cardiovascular endpoints and susceptibility by stress and
material resources: A systematic review of the evidence. Environ. Health Glob. Access Sci. Source 2017, 16, 58. [CrossRef]

www.worldvaluessurvey.org/WVSDocumentationWV6.jsp
www.worldvaluessurvey.org/WVSDocumentationWV6.jsp
http://doi.org/10.1007/s11356-022-22005-z
http://doi.org/10.1146/annurev-economics-082321-123803
http://ir.lib.uwo.ca/etd/2553%0Ahttp://ir.lib.uwo.ca/cgi/viewcontent.cgi?article=4060&context=etd
http://ir.lib.uwo.ca/etd/2553%0Ahttp://ir.lib.uwo.ca/cgi/viewcontent.cgi?article=4060&context=etd
http://doi.org/10.1186/s12940-017-0270-0


Sustainability 2023, 15, 2176 18 of 20

6. Haines, A.; Kovats, R.S.; Campbell-Lendrum, D.; Corvalan, C. Climate change and human health: Impacts, vulnerability and
public health. Public Health 2006, 120, 585–596. [CrossRef]

7. World Health Organization. World Health Statistics 2017: Monitoring Health for the SDGs; World Health Organization: Geneva,
Switzerland, 2017. Available online: https://reliefweb.int/report/world/world-health-statistics-2017-monitoring-health-sdgs
(accessed on 17 May 2017).

8. Central Bureau of Statistics. Climate Change Survey 2016 (National Report); Government of Nepal, Central Bureau of Statistics:
Kathmandu, Nepal, 2017; Volume 1, pp. 1–97. Available online: https://climate.mohp.gov.np/downloads/National_Climate_
Change_Impact_Survey_Report_2016.pdf (accessed on 19 April 2019).

9. Chiluwe, Q.; Nkhata, B. Analysis of water governance in Malawi: Towards a favourable enabling environment. J. Water Sanit.
Hyg. Dev. 2014, 4, 313–323. [CrossRef]

10. Ministry of Forest and Environment. Environment Protection Act—2019; Ministry of Environment and Forest: Kathmandu, Nepal,
2019. Available online: https://www.lawcommission.gov.np/en/wp-content/uploads/2021/03/The-Environment-Protection-
Act-2019-2076.pdf (accessed on 11 October 2019).

11. Ministry of Forest and Environment. The National Forest Policy 2019; Ministry of Forest and Environment: Kathmandu, Nepal, 2019.
12. Ministry of Forest and Environment. Forest Regulation—2022; Ministry of Forest and Environment: Kathmandu, Nepal, 2022.
13. Ministry of Energy, Water and Sanitation. Water Resource Act—1992; Ministry of Energy, Water and Sanitation: Kathmandu, Nepal, 1992.
14. Ministry of Forest and Soil Conservation. National Biodiversity Strategy and Action Plan 2014–2020; Ministry of Forest and Soil

Conservation: Kathmandu, Nepal, 2014.
15. Ministry of Forest and Soil Conservation. Nepal Fifth National Report to Conservation on Biological Conservation; Ministry of Forest

and Soil Conservation: Kathmandu, Nepal, 2014.
16. Schultz, E.T.; Johnston, R.J.; Segerson, K. Integrating ecology and economics for Restoration: Using ecological indicators in

valuation of ecosystem services. Restor. Ecol. 2012, 20, 304–310. [CrossRef]
17. Martin-Ortega, J.; Berbel, J. Using multi-criteria analysis to explore non-market monetary values of water quality changes in the

context of the Water Framework Directive. Sci. Total Environ. 2010, 408, 3990–3997. [CrossRef]
18. Bhattarai, B.R.; Morgan, D.; Wright, W. Equitable sharing of benefits from tiger conservation: Beneficiaries’ willingness to pay to

offset the costs of tiger conservation. J. Environ. Manag. 2021, 284, 112018. [CrossRef]
19. Pakhtigian, E.L.; Jeuland, M. Valuing the environmental costs of local development: Evidence from households in Western Nepal.

Ecol. Econ. 2019, 158, 158–167. [CrossRef]
20. Li, C.X.; Peng, F.Q.; Chen, H. Analysis of the influencing factors for willingness to pay of payment for ecosystem services of river

basin: A Case of Changsha Reach of Xiang Jiang River Basin. Econ. Geogr. 2012, 4, 130–135. [CrossRef]
21. Ryan, M.; Watson, V. Comparing welfare estimates from payment card contingent valuation and discrete choice experiments.

Health Econ. 2009, 18, 389–401. [CrossRef]
22. Martínez-Paza, J.; Pellicer-Martíne, F.; Colinoa, J. A probabilistic approach for the socioeconomic assessment of urban river

rehabilitation projects. Land Use Policy 2014, 36, 468–477. [CrossRef]
23. Sarvilinna, A.; Lehtoranta, V.; Hjerppe, T. Willingness to participate in the restoration of waters in an urban–rural setting: Local

drivers and motivations behind environmental behavior. Environ. Sci. Policy 2018, 85, 11–18. [CrossRef]
24. Bhandari, P.; Mohan, K.C.; Shrestha, S.; Aryal, A.; Shrestha, U.B. Assessments of ecosystem service indicators and stakeholder’s

willingness to pay for selected ecosystem services in the Chure region of Nepal. Appl. Geogr. 2016, 69, 25–34. [CrossRef]
25. Shrestha, R.; Stein, T.; Clark, J. Valuing nature-based recreation in public natural areas of the Apalachicola River region, Florida.

J. Environ. 2007, 85, 977–985. [CrossRef]
26. Moon, W.; Florkowski, W.J.; Brückner, B.; Schonhof, I. Willingness to pay for environmental practices: Implications for eco-labeling.

Land Econ. 2002, 78, 88–102. [CrossRef]
27. Bulte, E.; Gerking, S.; List, J.A.; Zeeuw, d.A. The effect of varying the causes of environmental problems on stated WTP values:

Evidence from a field study. J. Environ. Econ. Manag. 2005, 49, 330–342. [CrossRef]
28. Hjerpe, E.E.; Hussain, A. Willingness to pay for ecosystem conservation in Alaska Tongass National Forest: A choice modeling

study. Ecol. Soc. 2016, 21, 8. [CrossRef]
29. Israel, D.; Levinson, A. Willingness to pay for environmental quality: Testable empirical implications of the growth and

environment literature. Contrib. Econ. Anal. Policy 2004, 3, 1–29. [CrossRef]
30. He, L.Y.; Zhang, H.Z. Spillover or crowding out? The effects of environmental regulation on residents’ willingness to pay for

environmental protection. Nat. Hazards. 2021, 105, 611–630. [CrossRef]
31. Li, C.; Shi, Y.; Ni, Q.; Zhao, M. Effects of social interactions and information bias on the willingness to pay for transboundary

basin ecosystem services. J. Environ. Manag. 2021, 296, 113233. [CrossRef] [PubMed]
32. Amaghionyeodiwe, L.A. Determinants of the willingness to pay for public sector health care services: An empirical study of rural

and urban communities in Nigeria. In The Palgrave Handbook of Agricultural and Rural Development in Africa; Osabuohien, E.S., Ed.;
Palgrave Macmillan: Cham, Switzerland, 2020. [CrossRef]

33. Ali, A.; Audi, M. The Impact of Income Inequality, Environmental Degradation and Globalization on Life Expectancy in Pakistan: An
Empirical Analysis; MPRA Paper No. 71112; MPRA: Munich, Germany, 2016. Available online: https://mpra.ub.uni-muenchen.
de/71112/ (accessed on 28 February 2021).

http://doi.org/10.1016/j.puhe.2006.01.002
https://reliefweb.int/report/world/world-health-statistics-2017-monitoring-health-sdgs
https://climate.mohp.gov.np/downloads/National_Climate_Change_Impact_Survey_Report_2016.pdf
https://climate.mohp.gov.np/downloads/National_Climate_Change_Impact_Survey_Report_2016.pdf
http://doi.org/10.2166/washdev.2014.087
https://www.lawcommission.gov.np/en/wp-content/uploads/2021/03/The-Environment-Protection-Act-2019-2076.pdf
https://www.lawcommission.gov.np/en/wp-content/uploads/2021/03/The-Environment-Protection-Act-2019-2076.pdf
http://doi.org/10.1111/j.1526-100X.2011.00854.x
http://doi.org/10.1016/j.scitotenv.2010.03.048
http://doi.org/10.1016/j.jenvman.2021.112018
http://doi.org/10.1016/j.ecolecon.2018.12.021
http://doi.org/10.3390/su10072149
http://doi.org/10.1002/hec.1364
http://doi.org/10.1016/j.landusepol.2013.09.023
http://doi.org/10.1016/j.envsci.2018.03.023
http://doi.org/10.1016/j.apgeog.2016.02.003
http://doi.org/10.1016/j.jenvman.2006.11.014
http://doi.org/10.2307/3146925
http://doi.org/10.1016/j.jeem.2004.06.001
http://doi.org/10.5751/ES-08122-210208
http://doi.org/10.2202/1538-0645.1254
http://doi.org/10.1007/s11069-020-04326-9
http://doi.org/10.1016/j.jenvman.2021.113233
http://www.ncbi.nlm.nih.gov/pubmed/34252856
http://doi.org/10.1007/978-3-030-41513-6_11
https://mpra.ub.uni-muenchen.de/71112/
https://mpra.ub.uni-muenchen.de/71112/


Sustainability 2023, 15, 2176 19 of 20

34. Vasileiou, K.; Barnett, J.; Thorpe, S.; Young, T. Characterising and justifying sample size sufficiency in interview-based studies:
Systematic analysis of qualitative health research over a 15-year period. BMC Med. Res. Methodol. 2018, 18, 148. [CrossRef]

35. Rabarison, K.; Bish, C.; Massoudi, M.; Giles, W.H. Economic evaluation enhances public health decision making. Front. Public
Health 2015, 3, 164. [CrossRef] [PubMed]

36. Ministry of Information and Communication. Gazette; Department of Printing, Ministry of Information and Communication,
Government of Nepal: Kathmandu, Nepal, 2016.

37. Kriström, B. A non-parametric approach to the estimation of welfare measures in discrete response valuation studies. Land Econ.
1990, 66, 135–139. [CrossRef]

38. Loomis, J. Comparative reliability of the dichotomous choice and open-ended techniques in contingent valuation. J. Environ.
Econ. Manag. 1990, 18, 78–87. [CrossRef]

39. Makwinja, R.; Kosamu, I.B.M.; Kaonga, C.C. Determinants and values of willingness to pay for water quality improvement:
Insights from Chia Lagoon, Malawi. Sustainability 2019, 11, 4690. [CrossRef]

40. Fujita, Y.; Fujii, A.; Furukawa, S.; Ogawa, T. Estimation of willingness-to-pay (WTP) for water and sanitation services through
contingent valuation method (CVM): A Case Study in Iquitos City, The Republic of Peru. JBICI Rev. 2005, 11, 59–87.

41. Burchardi, K.B.; Quidt, J.; Gulesci, S.; Lerva, B.; Tripodi, S. Testing willingness to pay elicitation mechanisms in the field: Evidence
from Uganda. J. Dev. Econ. 2021, 152, 102701. [CrossRef]

42. McFadden, D. Conditional logit analysis of qualitative choice behavior. In Frontiers in Econometrics; Zarembka, P., Ed.; Academic
Press: Cambridge, MA, USA, 1972; pp. 105–142.

43. Kassie, G.T.; Abdulai, A.; Greene, W.H.; Shiferaw, B.; Abate, T.; Tarekegne, A.; Sutcliffe, C. Modeling preference and willingness
to pay for drought tolerance (DT) in maize in Rural Zimbabwe. World Dev. 2017, 94, 465–477. [CrossRef]

44. Liu, R.; Liu, X.; Pan, B.; Zhu, H.; Yuan, Z.; Lu, Y. Willingness to pay for improved air quality and influencing factors among
manufacturing workers in Nanchang, China. Sustainability 2018, 10, 1613. [CrossRef]

45. WHO. Guidelines on Sanitation and Health; World Health Organization: Geneva, Switzerland, 2018.
46. Mitchell, R.C.; Carson, R. Using Surveys to Value Public Goods: The Contingent Valuation Method; Resources for the Future:

Washington, DC, USA, 1989. Available online: http://www.jstor.org/stable/24883508 (accessed on 1 March 2021).
47. Lopez-Feldman, A. DOUBLEB: Stata Module to Estimate Contingent Valuation Using Double-Bounded Dichotomous Choice

Model. 2010. Available online: http://ideas.repec.org/c/boc/bocode/s457168.html (accessed on 14 October 2022).
48. Bateman, I.J.; Willis, K.G. (Eds.) Valuing Environmental Preferences: Theory and Practice of the Contingent Valuation Method in the US,

EU, and Developing Countries; Oxford Academics: Oxford, UK, 2003. [CrossRef]
49. Gadgil, A. Drinking Water in Development Countries. Annu. Rev. Energy Environ. 1998, 23, 253–286. [CrossRef]
50. Wang, X.J.; Zhang, W.; Li, Y. Air quality improvement estimation and assessment using contingent valuation method, a case

study in Beijing. Environ. Monit. Assess. 2006, 120, 153–168. [CrossRef] [PubMed]
51. Garca-Llorente, M.; Martin-Lopez, B.; Nunes, P.A.L.D.; Gonzlez, J.A.; Alcorlo, P.; Montes, C. Analyzing the social factors that

influence willingness to pay for invasive alien species management under two different strategies: Eradication and prevention.
Environ. Manag. 2011, 48, 418–435. [CrossRef]

52. Markandya, A.; Chiabai, A. Valuing climate change impacts on human health: Empirical evidence from the literature. Int. J.
Environ. Res. Public Health 2009, 6, 759–786. [CrossRef] [PubMed]

53. Tassie, K.; Endalew, B. Willingness to pay for improved solid waste management services and associated factors among urban
households: One and one half bounded contingent valuation study in Bahir Dar city, Ethiopia. Cogent Environ. Sci. 2020, 6, 1.
[CrossRef]

54. World Social Report. Climate Change: Exacerbating Poverty and Inequality. 2020, pp. 81–106. Available online: https:
//www.un-ilibrary.org/content/books/9789210043670c008/read (accessed on 28 February 2021). [CrossRef]

55. Yishay, A.B.; Fraker, A.; Guiteras, R.; Palloni, G.; Shah, N.B.; Shirrell, S.; Wang, P. Microcredit and willingness to pay for
environmental quality: Evidence from a randomized-controlled trial of finance for sanitation in rural Cambodia. J. Environ. Econ.
Manag. 2017, 86, 121–140. [CrossRef]

56. Omwenga, R. The Manawatu Water Quality Improvement Project. Masters’ Thesis, Agricultural Sciences in Resource and
Environmental Economics, Massey University, Palmerston North, New Zealand, 1995.

57. Bakaki, Z.; Bernauer, T. Measuring and explaining the willingness to pay for forest conservation: Evidence from a survey
experiment in Brazil Measuring and explaining the willingness to pay for forest conservation: Evidence from a survey experiment
in Brazil. Environ. Sci. Lett. 2016, 11, 114001. [CrossRef]

58. Venkatachalam, L.; Jayanthi, M. Estimating the Economic Value of Ecosystem Services of Pallikaranai Marsh in Chennai City: A
Contingent Valuation Approach; MIDS Working Paper No. 220; Madras Institute of Development Studies: Gandhi Nagar, India,
2016. Available online: https://www.mids.ac.in/wp220.pdf (accessed on 25 September 2019).

59. Loomis, J.; Kent, P.; Strange, L.; Fausch, K.; Covich, A. Measuring the total economic value of restoring ecosystem services in an
impaired river basin: Results from a contingent valuation survey. Ecol. Econ. 2000, 33, 103–117. [CrossRef]

60. Willets, E. Watershed Payment for Ecosystem Services and Climate Change Adaptation: Case Study of Rugez Wetlands, Rwanda.
Master’s Thesis, Duke University, Durham, NC, USA, 2008.

61. Fogarassy, C.; Kerpely, K.; Horvath, B.; Bakosne Borocz, M. Analysing the attributes of ecological evaluation on local and regional
levels via Willingness to Pay (WTP): A Hungarian case study. Appl. Ecol. Environ. Res. 2016, 14, 129–145. [CrossRef]

http://doi.org/10.1186/s12874-018-0594-7
http://doi.org/10.3389/fpubh.2015.00164
http://www.ncbi.nlm.nih.gov/pubmed/26157792
http://doi.org/10.2307/3146363
http://doi.org/10.1016/0095-0696(90)90053-2
http://doi.org/10.3390/su11174690
http://doi.org/10.1016/j.jdeveco.2021.102701
http://doi.org/10.1016/j.worlddev.2017.02.008
http://doi.org/10.3390/su10051613
http://www.jstor.org/stable/24883508
http://ideas.repec.org/c/boc/bocode/s457168.html
http://doi.org/10.1093/0199248915.001.0001
http://doi.org/10.1146/annurev.energy.23.1.253
http://doi.org/10.1007/s10661-005-9054-z
http://www.ncbi.nlm.nih.gov/pubmed/16770506
http://doi.org/10.1007/s00267-011-9646-z
http://doi.org/10.3390/ijerph6020759
http://www.ncbi.nlm.nih.gov/pubmed/19440414
http://doi.org/10.1080/23311843.2020.1807275
https://www.un-ilibrary.org/content/books/9789210043670c008/read
https://www.un-ilibrary.org/content/books/9789210043670c008/read
http://doi.org/10.18356/88668942-en
http://doi.org/10.1016/j.jeem.2016.11.004
http://doi.org/10.1088/1748-9326/11/11/114001
https://www.mids.ac.in/wp220.pdf
http://doi.org/10.1016/S0921-8009(99)00131-7
http://doi.org/10.15666/aeer/1403_129145


Sustainability 2023, 15, 2176 20 of 20

62. Xiong, K.; Kong, F.; Zhang, N.; Lei, N.; Sun, C. Analysis of the factors influencing willingness to pay and payout level for
ecological environment improvement of the Ganjiang River Basin. Sustainability 2018, 10, 2149. [CrossRef]

63. Alberini, A.; Chiabai, A. Urban environmental health and sensitive populations: How much are the Italians willing to pay to
reduce their risks? Reg. Sci. Urban Econ. 2007, 37, 239–258. [CrossRef]

64. Franzen, A.; Vogl, D. Acquiescence and the willingness to pay for environmental protection: A comparison of the ISSP, WVS, and
EVS. Soc. Sci. Q. 2013, 94, 637–659. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.3390/su10072149
http://doi.org/10.1016/j.regsciurbeco.2006.08.008
http://doi.org/10.1111/j.1540-6237.2012.00903.x

	Introduction 
	Methods and Materials 
	Study Design 
	Description of the Study Areas 
	Sampling Technique and Sample Size 
	Preparation of Questionnaire and Data Collection 
	Method for Eliciting Household Willingness to Pay 
	Aggregate Hypothesized Variables Measured 
	Econometric Dealing for Determinants of Willingness to Pay 
	Ethics Approval and Informed Consent 

	Results 
	Estimation of Willingness to Pay 
	Results of Logit/Logistic Regression Model 

	Discussion 
	Conclusions 
	References

