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Abstract - The values of reservoir services has been neglected for many years. The reservoir services important for 
sustained water flow and steady supply of ecosystem services for societal needs. Sermo Reservoir is the only reservoir in the 
province of Yogyakarta Special Region which has a double function as a source of irrigation water and raw water of 
Company Regional Water Supply (PDAM) Kulonprogo district as well as a tourist attraction. The high number of tourists 
leads to an increase in the volume of waste due to limited facilities and bad habit of tourists. This study aims at determining 
tourists' willingness to pay (WTP) for improved reservoir conditions and identifying the factors affecting WTP for improved 
reservoir conditions. A contingent valuation method was employed to elicit the willingness to pay for improved reservoir 
condition. A logistic model was used to determine tourists’ respons to WTP and factors conditioning the maximum amount 
of their WTP.  Findings indicates that majority of tourists are willing to pay more for improved reservoir condition. 
Similarly, result reveals that income and the number of visits positively influence WTP for improved reservoir condition. 
The results therefore, indicate that the high willingness to pay for  improved reservoir condition support the argument that 
Sermo reservoir are likely to be attractive for potential tourists in Kulon Progo district. 
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I. INTRODUCTION 
 
There are relatively few economic valuations of 
natural resources which most of them lie in 
developing countries[5]. It was difficult to put a value 
on natural resources like national parks, recreation, 
water, etc. especially put value of water which is 
important component of human life. Nowadays, it’s 
commonly use of reservoirs for tourism and 
recreation [23] The development of tourism in the 
region can be contributed by increasing tourist visits 
to a dam reservoir [3]. In many area and 
administrative units near reservoir, economic 
development can be encouraged by tourism. This is 
related with improving socio-economic conditions of 
the local community. Apart from tourism drives 
entrepreneurship, creating employment and new 
sources of income, improving infrastructure; it also 
promoting people to care for tourist values, including 
the cultural heritage and natural resources [7].  
 
Most of literatures on environmental economics and 
in particular WTP, there are two fundamental 
approaches can be adapted for the issue. The revealed 
preference approach entails observing respondents’ 
behavior and modelling of behavior based on the 
approximate expenditure in terms of time and money 
to obtain the goods or services and infer about WTP. 
The stated preference approach referred to Contingent 
Valuation Method (CVM), entails surveying 
respondents through a structured questionnaire of 
WTP specified prices for hypothetical services. The 
Contingent Valuation Method is known as the most 
predominant valuation method [22] and despite 
criticism is still used in several resource valuation 
studies [8] [11]. 

One of fundamental problem of environmentally 
sustainable development in industrialized [1] and 
developing countries [2] is ability to evaluate 
environmental resources. Reservoir as one of non-
market good can be evaluate by Contingent Valuation 
Method (CVM) which requires survey of given 
visitors as respondents about their willingness to pay 
(WTP) for improved reservoir quality. The initial 
applications of the contingent valuation method in 
developing countries were precisely in water supply 
and sanitation [17] [18] [19][20] [21].  The main 
advantages of the method in that it can value 
environmental services that are normally difficult to 
assess by revealed preference approach. It can be 
convenient to estimate WTP for hypothetical 
improvements in the quality of environmental 
services.  
 
There are previous studies on WTP for water in some 
developing countries [1; 4]. But despite advantages, 
some biases resulted by applying the method. For 
example, respondents may value a positive WTP 
because they convenient for giving the social 
services, although they complaint some aspect(s) of 
the service and believe that paying for it is a mis-
spend. Otherwise, The CVM may not have yielded 
reliable results in this analysis because of an open-
ended question which intended a large a large 
variability in responses are not constrained by set 
range of answer.  Since the present study also makes 
use of CVM, efforts were made to handle these biases 
carefully. CV researchers have developed 
dichotomous choice methods based on suggesting a 
possible cost of a change in the quality and/or 
quantity of an environmental good and observing the 
respondent's agreement or refusal to pay the offered 
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amount to secure that change. The “yes”/“no” 
responses, the offered amounts and additional 
information about the respondents' characteristics are 
used to fit binary response models. The fitted models 
can then be used to trace out the distribution of the 
unobservable WTP variable and obtain estimates of 
welfare measures of interest (mean and medians 
WTP) that can change dramatically with the assumed 
distribution for WTP [13]. 
 
Sermo Reservoir is the only reservoir in the province 
of Yogyakarta Special Region which has a double 
function as a source of irrigation water and raw water 
Company Regional Water Supply (PDAM) 
Kulonprogo district as well as a tourist attraction. the 
number of tourists visiting the Sermo Reservoir has a 
very significant increase every year. The number of 
tourists is entirely domestic tourists. In 2011 the 
number of tourists reached 16,806 people and in 2015 
the number of tourists increased sharply reaching 
81,460 people. The high number of tourists indicates 
that the Sermo Reservoir is increasingly in demand 

by the community as an alternative tourism site. The 
increasing number of tourists lead to positive impact 
for the surrounding residents around the tourist 
attraction and local government with increased 
income and livelihoods of residents and local revenue 
(PAD) Kulonprogo district. But it could not be 
ignored there are also negative impacts. The existence 
of tourism activities in the environment Sermo 
Reservoir impact on the environment [16]. And based 
on the results of research conducted by both, the 
increase in the number of visits also leads to an 
increase in the volume of waste due to limited 
facilities and habits and bad culture of tourists. In 
addition, the water quality of the Sermo Reservoir is 
polluted due to waste from tourism activities such as 
boating, shopping and restaurants around the 
reservoir as well as resulting from domestic activities, 
such as agriculture and fisheries. This is supported by 
the water quality test results of the Sermo Reservoir 
in 2014 issued by the Kulonprogo district 
government. 

 
Table 1. Sermo Water Quality Test Results of 2014 

No. Para-meter Unit Standard Monitoring  
location 

class II* 1 2 3 
1. BOD mg/L 3 21 33 27 
2. COD mg/L 25 5 50 34 
3. NO3 mg/L 10 4 4 3,6 
4. NH3 mg/L - 0 0 0,4 
Note : Governor Regulation No. 20 Year 2008 on Quality Standard in 

Yogyakarta Special Region 
Source : Book of the Regional Environment Status Data Kulonprogo District 2014 
 
Because of the negative impact of increasing visitors 
on the reservoir conditions, the primary objective of 
this study was to determine the factors (variables) and 
their influence on visitors WTP more for improved 
reservoir quality. The factors identified were visitors' 
satisfaction about reservoir. Then, the logistic 
regression analysis has been carried out using the 
factors as independent variables and WTP as 
dependent variable. The analysis leads to the 
probability of consumers' WTP more for improved 
reservoir quality and also reveals the influence of 
each factor on WTP. 
 
II. MATERIALS AND METHODS 
 
Description of study area 
The Sermo Reservoir is an artificial lake created as 
one of the implementation of the Integrated Irrigation 

Sector Project (IISP) program, a project designed by 
the Asian Development Bank (ADB) to support 
government development goals in the agricultural 
sector. Among the projects in particular is 
accelerating agricultural development in key rice-
producing provinces including the Special Province 
of Yogyakarta through one of its implementing 
components, namely irrigation development, 
including the rehabilitation and upgrading of 
irrigation and drainage networks [15]. The 
construction of the Sermo Reservoir is aimed at 
increasing the water supply for Kalibawang irrigation 
system with 7,152 ha which is the interconnection of 
several irrigation areas. Besides for the irrigation 
system of Kalibawang, Sermo Reservoir water is also 
used as raw water of Regional Water Company 
(PDAM) of Kulonprogo District of 150 lt / sec and 
flushing Wates City by 50 lt /sec. 
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Figure 1. Research Area 

 
As for tourism, Regional Regulation of Kulonprogo 
Regency Number 9 Year 2015 concerning Master 
Plan of Regional Tourism Development Year 2015-
2025, stipulating the direction of development policy 
of tourism development of Regional Tourism 
Strategic Area of Sermo Reservoir with the theme of 
nature of water, urban and village tourism, with a 
segment of special interest tourists. The development 
strategy is to develop the Sermo Reservoir as a water 
and sports tourism area (watersport tourism). 
As regards WTP, from 300 respondents as many as 
59 percent of respondents said they were willing to 
pay an entry fee of IDR 8,200. As for the rest, as 
many as 41 percent of respondents said they are not 
willing to pay an entry fee of IDR 8,200 for the 
following reasons. Firstly, respondents assume the fee 
of the entrance fee of IDR 8,200 is quite expensive 
compared to the current retribution cost of IDR 5,000. 
Secondly, respondents feel the available facilities and 
the quality of cleanliness in the Sermo Reservoir is 
not adequate. About 57 percent of respondents stated 
that tourism facilities have been adequate. While as 
many as 43 percent of other respondents stated that 
the tourism facilities are still inadequate as there is 
some damage to the substation of view and the lack 
of children's playground. Regarding the 
environmental condition, about 47 percent of 
respondents stated that the nature and environment of 
the Sermo Reservoir tourist area is still quite good. 
While 53 percent of other respondents stated that the 
condition of nature and the environment is not good. 
Further, attempts were made to reduce the bias in 
response due to lack of information or knowledge 
about future improved reservoir quality to 

respondents. A brochure was prepared giving brief 
information about the existing and upcoming 
improved reservoir quality scheme. Interviewers were 
trained to convey this information to users in easy 
and comprehensible manner and make them aware of 
the forthcoming improvements in the Sermo 
reservoir. 
Natural resources and environmental attributes such 
as reservoir quality are valuable assets in the sense 
that they yield flows of services to community and 
comfort for tourists. Freeman  (1993) states that it is 
the failure of the market system to allocate and price 
resource and environmental services correctly that 
creates the need for economic measures of values to 
guide policy-making [14].   
 
The goal of any CVM is to evaluate the 
environmental services by minimizing biases. In this 
study, visitors (tourists) were provided with sufficient 
details about the existing and proposed improved 
reservoir quality. Their responses about WTP more 
for the improved reservoir quality were sought using 
an interviewer-assisted survey instrument. 
 
Sampling procedure 
The sampling method used was simple random 
sampling. It is the simplest, most basically and 
commonly used and therefore the most important one. 
It has two features: the former refers to the fact that it 
presupposes less possible knowledge on population 
than any other method, while the latter refers to the 
fact that many other sampling methods use simple 
random sampling at a given stage or they are simple 
modifications of it. In this particular sampling and in 
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order to estimate the size of the sample we apply the 
formula [9]:  

푛 =    (1) 
Where: n = the sample size; t = the value of visitors-
distribution for possibility (1-α) and n-1 degrees of 
freedom; s2 = evaluation of population variation from 
the sample data; e = the maximum acceptable 
difference between the sample average and the 
unknown average of population in absolute values, 
and N = the total size of population. In our case, the 
above formula (1) gave the size of the sample in n = 
300 respondents. The interviews were conducted by 
contacting the concerned person in Sermo reservoir. 
The data generated in this way was analyzed with 
results obtained as below. 

 
The survey instruments 
The survey instrument/interview schedule comprises 
two different sections. The first section contained the 
socio-demography information of the respondent and 
included questions relating to education, occupation, 
and income level. The second section included 
questions relating to entry fee and the respondent's 
WTP for improvements. The respondent was offered 
an initial bid amount, equal to the future production 
cost of water per cubic meter, and was asked whether 
he/she would be WTP water bills as per this rate in 
future. The response was obtained on dichotomous 
(yes or no) scale [6]. For a negative response, an 
open-ended question was asked, whether the 
respondent would be WTP partially more in addition 
to the existing entry fee amount. If yes, how much? 
The respondent who agreed to pay even partially 
more than the existing entry fee amount was 
considered as WTP for improvements, while the one 
who refused to pay more than the existing amount 
was considered as not WTP. Also, it must be pointed 
out that these factors were finalized after interacting 
with users during the pilot study. The factors were 
also of interest to municipal authorities to make 
decisions relating to reservoir management. 
 
Model 
CV researchers have developed dichotomous choice 
methods based on suggesting a possible cost of a 
change in the quality and/or quantity of an 
environmental good and observing the respondent's 
agreement or refusal to pay the offered amount to 
secure that change. The “yes”/“no” responses, the 
offered amounts and additional information about the 
respondents' characteristics are used to fit binary 
response models. The fitted models can then be used 
to trace out the distribution of the unobservable WTP 
variable and obtain estimates of welfare measures of 
interest (mean and medians WTP) that can change 
dramatically with the assumed distribution for WTP 
[13]. The most widely used model in contingent 
valuation studies is based on logistic regression 
analysis. The model helps in estimating the 

probability of occurrence of an event and is given by 
Siardos [10].  Often just two of the finite sets of 
alternatives are considered in a yes-no decision. In 
this class of models, the dependent variable, y, may 
take on only two values. Suppose that we model the 
probability of observing a value of one as:  
 Pr(yi = 1|xi, β) = 1 - F(-x'i, β)   (1) 
Where F is continuos strictly increasing function that 
takes a real value and returns a value ranging from 
zero to one. It follows that:  
 Pr(yi = 0|xi, β) = F(-x'i β)    (2) 
We are typically interested in examining what factors 
affect the choice probability Pi. It is thus assumed 
that the average utility derived from a choice by an 
individual is based on the attributes of the choice, 
which are specific to the individual, for example, the 
individual's socioeconomic characteristics. These 
individual characteristics do not vary across 
alternatives. 
The logistic model lead to probabilities that are 
confined to the unit interval, unlike the linear 
probability model. The object of estimation in the 
model is the vector of unknown parameters β. We can 
estimate Pi using the sample proportion of the 
occurrences that alternative one (connect to the 
system) was chosen and use this to facilitate the 
estimation of β. The logistic model is based on the 
logistic c.d.f. given by:  
 Pi = F(x'iβ) = 1/[1+exp(-x'iβ)]  (3) 
Like the normal distribution, the logistic is also a 
symmetric distribution with zero mean (E{ε} = 0) and 
variance (var{ε} = σ2 = π/3), but it has more 
probability on its tails [12].  The sample proportions 
are used to form the odd ratio pi/(1pi).  
 ln(pi/1-pi) ≅ ln(pi/1-pi) + εi/Pi(1-Pi) = x'iβ+ ui  (4) 
 Once again, all T observations can be written as v = 
Xβ+ u, although v is now a vector of observed 
logistics, that is, the natural logarithm of the observed 
odds ratio and the variance of ui is [1/(niPi(1-Pi))].    
The estimated average willingness to pay values are 
defined as follows: 

퐸푊푇푃 =
∑ 푊푇푃

푛  
where EWTP is estimated average willingness to pay; 
WTPi  is value of willingness to pay i; n is number of 
respondents; i  is the i-th respondent is willing to pay 
(i = 1,2,3, ... n). This EWTP value is used to 
determine willingness to pay responders with 
dichotomous choice. The dummy variable value of 
WTP is 1 if "WTP = EWTP" and 0 if "WTP ≠ 
EWTP". 
 
Description of variable and model specification 
As explained above responses on WTP was denoted 
by binary choice (dummy variables) 
whererespondents answered “yes” (WTP = EWTP) 
denoted by the 1 value and “no” (WTP ≠ EWTP) for 
0. Respondent’s WTP for improved reservoir 
condition were hypothesized to be conditioned by a 
number of socio-economic factors. They include: 
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gender; age; marital status; education level; income; 
and number of visits to the reservoir. It was 
hypothesized that variables denoted by positive (+) 
and negative signs (-) (Table 1) could influence 
positively and negatively tourists’ WTP respectively. 

Moreover some variables were assigned dummy 
(binary) values. For example, for marital status, 
married respondents were assigned by 1 value and 0 
for not married with; for gender, males were denoted 
by a 1 value and 0 for females (Table 2). 

 
Table 2. Hypothesized direction opinion of socio-economic variables on WTP 

Independent 
variable 

Description Measurements Hypothesized 
direction 

SEX Gender Male (1) or Female (0) - 
AGE Age Years + 
MARRIAGE Marital status Married (1) or otherwise (0) + 
EDUC Years of schooling Years + 
INCOME Income per month Rupiahs + 
VISIT Frequency to visit the reservoir Times + 

The full empirical model was specified as: 
WTP = β0 + β1 SEX + β2 AGE + β3 MARRIAGE + β4 EDUC + β5 INCOME + β6 VISIT + e  
 
III. RESULTS 
 
The analysis presented in this paper is based on 300 
interviews. Then, logistic regression model was used 
WTP as dependent variable and sex, age, marriage, 
education, income, number of visits as explanatory 
variables.  
The value of willingness to pay (WTP) in this study 
using dichotomous choice method resulting from 
interviews of 50 tourists in the Focus Group 
Discussion (FGD) with the average value of 

willingness to pay (EWTP) of respondents is IDR 
8,200. The value of the bound dummy variable of 
WTP is 1 (Yes) if WTP = IDR 8,200 and 0 (No) if 
WTP ≠ IDR 8,200. 
 
The analysis was carried out category-wise with 
regression coefficients obtained as shown in Table 3. 
As it appears in Table 3, VISIT value is quite 
significant at level 1% in influencing WTP, indicating 
the goodness-of-fit of model. INCOME is also 
significant at level 1% influencing WTP. 

 
Table 3. Regression Result 

Variable Coef. (SE) Wald Exp (휷) 
Constant -4,190 

(1,662) 
6.355 0,015 

SEX 0,092 
(0,571) 

.026 1,097 

AGE 0,014 
(0,044) 

.105 1,014 

MARRIAGE 1,359 
(0,859) 

2.503 3,894 

EDUC -0,043 
(0,089) 

.233 0,958 

INCOME 0,728*** 
(0,335) 

4.726 2,070 

VISIT 0,747*** 
(0,194) 

144.895 2,110 

Dependent variable: WTP;  ( ) shows standard error *significance at level 10%; **significance at level 5%;  
***significanceat level 1% 
 
Table 3 also gives regression coefficients along with 
the associated Wald's statistic. The significance level 
of the Wald's statistic is shown by the column labeled 
Sig and shows the significance of difference of each 
regression coefficient from zero. The significance 
values are less than 0.05 (assumed significance level), 
implying that the variable sufficiently deviates from 
zero. The column labeled exp(B) gives the increase in 
the odds in favor of WTP more when the 
dichotomous variable changes from 0 to 1. As regards 
WTP more, there were very few respondents who 

agreed to pay as per the initial bid amount, i.e. IDR 
8,200 of entry fee.  
 
DISCUSSION 
 
The first hypothesis to be tested was whether the 
gender (SEX) of visitors affects their WTP more for 
improved reservoir quality. The exp(β) value 
corresponding to each variable, as shown in Table 1, 
indicates the variable's contribution [3] to the odds in 
favor of WTP. The positive sign of the regression 
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coefficient implies that with male have more 
probability of WTP than female.  However, the 
change in the probability value due to change in SEX 
is insignificant, making it a weak indicator of 
individual's WTP more for improved reservoir 
quality. The second hypothesis to be tested was 
whether the AGE of visitors affects their WTP more 
for improved reservoir quality.  The values 
corresponding to AGE is low that any change in the 
AGE hardly makes an impact on the probability 
estimates of WTP. The positive sign of the regression 
coefficient implies that with the increase in AGE, the 
probability of WTP increases. However, the change 
in the probability value due to change in AGE is 
insignificant. As regards the variable marriage status 
(MARRIAGE) its effect on WTP is quite pronounced 
as reflected by a very high exp(B) value because most 
of the respondents stated their inability to pay more 
for improved reservoir quality. The positive sign of 
the regression coefficient implies that with the 
increase in AGE, the probability of WTP increases. 
However, the change in the probability value due to 
change in AGE is insignificant, making it a weak 
indicator of individual's WTP more for improved 
reservoir quality. The values corresponding to 
EDUCATION is very low that any change in the 
EDUCATION scarcely makes an impact on the 
probability estimates of WTP. 
 
The negative sign of the regression coefficient 
implies that with the increase in level of education, 
the probability of WTP decreases. However, the 
change in the probability value due to change in 
EDUCATION is insignificant, making it a weak 
indicator of individual's WTP more for improved 
reservoir quality. They realize the need for new water 
supply schemes to meet the growing demands but are 
not sure about the returns from the same and hence, 
despite being satisfied with the present services, are 
reluctant to pay more for water in future. The data for 
individuals who showed their WTP more was 
analyzed and a frequency distribution table is created 
for the existing bill amounts, as shown in Table 2. 
Also, the table gives the average percentage increase 
in amounts corresponding to each class interval, 
which consumers are WTP over the existing bill 
amounts. As expected, with the increase in the 
existing bill amounts, the percentage increase above 
the existing amounts decreases. This decrease is 
indicated by a correlation coefficient of -0,5663. On 
average, people are ready to pay 51 % more than 
what they are currently paying.  
 
CONCLUSION  
 
The objective of the study was to determine WTP 
more of visitors for improved reservoir quality and 
the factors influencing WTP. The management were 
interested to know whether visitors are ready to 
accept the raise in entry fee in near future. Two 

important factors were identified and their impacts on 
WTP were studied with logistic regression analysis. 
The analysis revealed that gender, age, marriage 
status, and education do not influence the odds in 
favor of WTP, on the contrary with the variable 
income and number of visits which significantly 
affect the odds. These people expressed their ability 
to pay more due to raising of income and number of 
visit, more income and visits, more WTP for improve 
reservoir respectively; hence, they are ready to accept 
the increase in entry fee. Thus, there are two 
important issues to be considered before increasing 
the entry fee. Firstly, the influence of income to WTP 
for improved reservoir quality. A prudent increase in 
the entry fee, would perhaps be a right strategy for 
the management. Secondly, for increasing the number 
of visits, management have to improve environmental 
quality, facilities, accessibility to Sermo reservoir. 
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