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Abstract. A mangrove forest in West Nusa Tenggara is one of tourist destination that attracts many 
local and domestic tourists thanks to their natural beauty. In addition to its natural beauty, this 
place is also used as mangrove conservation and education-based tourism. However, there were 
various critical statuses in West Nusa Tenggara which damaged. The critical status is also spread in 
various regions on the island of Lombok, among others in the area of West Lombok Regency. The 
loss of mangrove forest occurs was because mangrove forests often are converted in order to 
generate directly marketable products, such as aquaculture that might lead to massive economic 
losses for the surrounding community. To make efficient resource allocation choices, decision 
makers need a framework to estimate the non-use values that might be held by the community for 
mangrove forest conservation. Non-market valuation techniques can be used for this purpose, by 
applying a choice modelling (CM), appears to hold some promise because it can be used to model 
complex situations and to frame choices consistent with ‘real life’ choices. In this paper, a CM 
method applied for assessing the values that the community and tourists hold for mangrove forest 
conservation in West Lombok, Indonesia.  

1. Introduction 
It has been recognized that several socio-economic benefits were provided by mangrove ecosystems, such 
as timber, tourism, fish, and environmental services (e.g. carbon sequestration, coastal protection, and 
nursery habitat for extensive species diversity) [1,2]. These support various types of human needs, 
especially for local communities of surrounding areas [3,4].  
Indonesia has more than 20% of the world’s mangrove forests--around 3.7 million hectares, with high 
species diversity [5,6]. Mangrove forests in West Lombok are one of the mangrove area in Eastern 
Indonesia that has been occupied as mangrove conservation and education-based tourism.  
However, studies found that one of the most threatened ecosystems in the world is mangrove ecosystems 
due to human activity that encouraged continuous encroachment and land degradation. In Indonesia itself, 
There were around 22% mangrove area decline [6,7].  This is including mangrove forest in West Nusa 
Tenggara Province that is critical which severely damaged level of 1,756.86 ha, being damaged 
moderately by 8,128.07 Ha and still well around 8,471, 95 Ha. The critical status was also spread in 
various regions on the island of Lombok, among others in the area of West Lombok Regency [8]. 
Presidential Regulation of the Republic of Indonesia No. 73 of 2012 has regulated the Management of 
sustainable mangrove ecosystems, namely the integration of all efforts to realize a mangrove ecosystem 
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for sustainable community welfare. The orientation of development in Indonesia that pays attention to 
social, economic and ecological sustainability requires the sustainable management of mangrove 
ecosystems [9]. Indicators for sustainable management of mangrove ecosystems are including economic, 
social, ecology, and institutional [10,11,12]. Economic valuations of mangroves have been conducted in 
many areas of the world [13,14]. However, a study focusing on the mangrove forest valuation in Indonesia 
remains an area that requires further exploration.  To fill in this knowledge gap, this study aims at 
estimating the non-market values that the visitors place on the mangrove forest using choice modelling 
(CM). The CM technique allows us to considers the mangrove forest attributes such as entrance fee, 
parking cost, rubbish bin, toilet, gazebo, mangrove forest guard. The CM technique also allows flexibility 
in analysis and offers the potential to reduce framing bias problems because in the design of the 
questionnaire substitution effects can be included [15].  

2. Material and  Methods 

2.1. Study site 
This study was conducted in West Lombok, Indonesia. The area was selected following a mapping using 
Geographic Information Systems conducted by [16]. Their study clarifies a decreasing of mangrove area 
in West Lombok as reported by the forestry agency in this province. 

2.2. Survey design and administration 
We surveyed visitors in the study site to investigate their choice for improving the mangrove forest quality. 
The questionnaire for this study was set into three sections. Section A collected information on 
socioeconomic characteristics of respondents including age, marital status, sex, and the length of 
education. Section B enquired their location attribute (i.e. mangrove forest conditions, facilities in the 
mangrove forest) and travel cost. Finally, section C consisted of Choice Modelling questions to estimate 
visitor’s choice for improving mangrove forest quality. 

2.3. Data analysis 
We employed Choice Modelling (CM) which is a stated preference technique in which respondents 
choose their most preferred resource use option from a number of alternatives (see Figure 1). CM was 
developed initially in some studies [17,18].  It has been frequently used in the evaluation of choices 
involving consumer goods [18], transportation [17,19], tourism [20]. There have been a few applications 
that have valued environmental goods, including water-based recreational value [21] and value of 
preserving international rainforests [22]. 
This model is basically almost the same as the contingent valuation method because it is based on the 
preferences of respondents to estimate the economic value of an ecosystem in the form of goods and 
services. The difference lies in the respondents who are asked to choose the preferred conditions rather 
than asked to provide an assessment directly from an ecosystem. CM is also a technique based on 
statements from individuals to estimate the non-market economic value of a natural resource. In the 
application, respondents are given a series of choices consisting of two or more alternative choices. One 
alternative is a combination of several attributes that have value or commonly called levels. CM has an 
important position because CM directly assesses the characteristics of an attribute and the marginal 
change in the character rather than just assessing the good or bad of a product as a whole. From this model, 
it is concluded that the value of willingness to pay is indirectly based on the choices given by the 
respondents. 
In this study, visitors were given several scenarios to determine alternative choices in improving 
mangrove forests. This scenario is an alternative choice to improve the quality of mangrove forests. Each 
alternative choice is given, accompanied by several varied attributes such as costs, procurement, and 
improvement of facilities and infrastructure on the site. The option is presented in Figure 1. 
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Question: Carefully consider each of the following three options for the Lembar mangrove forest. Suppose Option A, 
B, and C were the ONLY ones available, which one would you choose? 

Attribute Current condition Option A Option B 
Entrance 
fee 

 
Free entrance fee 

 
IDR5,000 

 
IDR10,000 

Parking 
cost  

IDR2,000 (motorbike) 
IDR5,000 (car) 

 
IDR1,000 (motorbike) 

IDR3,000 (car) 

 
Free parking 

rubbish 
bins 

 
Lack of rubbish bin lead 
to littering conducted by 

visitors 

 
Addition of 5 rubbish bins 
to keep mangrove forest 

clean 

 
Addition of 5 rubbish bins to 
keep mangrove forest clean 

Toilet 
 

There is no public toilet 
available 

 
Procurement of public 

toilets 

 
Procurement of public toilets 

accompanied by janitors 

Gazebo 

 
There are 3 big and 2 

small gazebos 

 
Addition of 3 small 

gazebos 

 
Addition of 1 big gazebo and 

3 small gazebos 
Mangrove 
forest 
guard  

There are no guards or 
officers to control and 

watch visitors who come 

 
There is 1 guard or officer 

to control and watch 
visitors who come 

 
There are 2 guards or officers 
in the mangrove forest area to 

control and watch visitors 

Which of these options would you choose? 
 Option A 
 Option B 

Figure 1 Example of a choice set from the Lembar mangrove forest questionnaire 

Based on empirical studies, the regression models in this study are as follows: 
CHOICE = f (costs, socio-demographic vector, attribute vector)  
CHOICE = f (β0 + β1COST + β2SEX + β3AGE + β4MARRIAGE + β5EDUC + β6ATTRIBUTE 
where CHOICE is visitor’s choice (1 if respondent choose Option A ; 0  if choosing Option B); COST is 
travel costs (IDR); SEX is dummy sex (1 if male; 0 if female); AGE is age of visitors (years); 
MARRIAGE is dummy marriage status of visitors (1 if married; 0 if otherwise); EDUC  is length of 
education (years); ATTRIBUTE is location attribute (5 scales) 

Probabilities for Visitors’ Choice 
The probability of visitors in choosing the available alternative is calculated by the following formula [23]: 

Ṕ =  ��
1 + �� 

where  Ṕ is event probability; ��is exponential of L; L is �� � �
	
�� atau logit index. 



2019 International Conference on Resources and Environment Sciences

IOP Conf. Series: Earth and Environmental Science 398 (2019) 012012

IOP Publishing

doi:10.1088/1755-1315/398/1/012012

4
 

 

3. Result and Discussion 
Of the 140 respondents, 118 visitors (84 percent) chose alternative A and 22 visitors (16 percent) chose 
alternative B. Most of the visitors preferred alternative A due to the desire to preserve mangrove forests 
and the costs that were still affordable which is benefited most visitors from middle to lower income. 
While alternative B is chosen based on additional facilities and infrastructure that are equipped to increase 
the convenience of the visitors. Thus, this proves that the level of visitor awareness to contribute to 
improving the quality of the mangrove forest is still very poor. 

Table 1. Regression result 

Variable Coefficient Exp(B) 
COST 
 

0,000** 
(0,000) 

1,000 

SEX -1.382*** 
(0.423) 

0.251 

AGE 
 

-0.028  
(0.019) 

0.972 

MARRIAGE 0.671 
(0.450) 

1.957 

EDUC 
 

-0.184*** 
(0.065) 

0.832 

ATTRIBUTE 
 

-1.131***  
(0.150) 

0.323 

Constant 2.956 
(3.704) 

7.574 

Dependent Variable : Choice  (1 if respondent choose Option A ; 0  if choosing Option B) 
 ( ) shows standard error 
*significant at α=10% ; **significant at α=5% ; ***significant at α=1% 

Probabilities for respondents to choose the provided alternatives were analyzed using binary logistic 
regression analysis. In CM, each observation is discrete 0–1. This assumption is needed to state the 
visitor's decision in choosing an alternative, namely 1 if the visitor chooses alternative A and 0 if choosing 
alternative B. Again, WTP values in Choice Modelling are not obtained directly but are concluded 
indirectly based on tourist decisions, which are then analyzed using binary logistic regression analysis. 

Thus, logit model for the above result is as follow: 

�� � �
	
�� = 7,574 + 0,000 ���� − 1.382 ��� − 0.028 AGE + 0.671 �������� − 0,184 ���� −

1,131 ��������� 
Table 1 shows the Exp (B) value of the travel cost variable is equal to 1,000 with a positive regression 
coefficient. This value can be interpreted as visitors whose travel costs are high will have the probability 
to choose alternative A rather than B by 1 time greater than visitors who have smaller travel cost. A 
positive sign on the regression coefficient means that if the visitor's travel costs are greater, there will be 
an increase in the probability of visitors in choosing alternative A. Likewise, if the visitor's travel costs are 
smaller, there will be a decrease in the probability of choosing alternative B. 
The Exp (B) value for sex is 0.251 with a negative regression coefficient. It can be interpreted as the 
younger visitors will have the probability to choose alternative A rather than B by 0.251 times greater than 
older visitors. The value of Exp (B) for education level variable is 0.832 with a negative regression 
coefficient. It can be interpreted as visitors who have an education level that is higher will have a relative 
probability to choose alternative A than B by 0.832 times greater than visitor with a low education level. 
This implies that if the education level of visitors is high, there will be a decrease in the probability of 
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choosing alternative A.  In contrast, if the education level of visitors is low, it will increase the probability 
of the visitors in choosing alternative B. 
The value of Exp (B) for the attribute of mangrove forest is 0.323 with a negative regression coefficient. It 
can be interpreted as if the location attribute of the mangrove forest is getting better, visitors will have the 
probability to choose alternative A rather than B by 0.323 times greater than when an attribute of the 
mangrove forests is not good. So if the attributes of mangrove forests are getting better, there will be a 
decrease in the probability of visitors choosing alternative A. Conversely, if the attributes of mangrove 
forest locations are not good, there will be an increase in the probability of visitors choosing alternative B. 
The value of Willingness to Pay (WTP) of tourists towards alternative choices is indirectly obtained by 
using the equation (Putrantomo, 2010): 

��� =  �∑ exp "	#∑ exp "	# + ⋯ + ∑ exp "%#∑ exp "	# &  
��� =  �'(�)*

�'(�)* + �'(��'
�'(�)* + �'(�-/

�'(�)* + �'(�*69:/*
�'(�)*  

��� =  1.000
1.000 + 0.251

1.000 + 0.832
1.000 + 0.323

1.000 = 2.406 

Based on the equation, the value of visitors' WTP to improve the environmental quality of mangrove 
forests in Lembar is about IDR2,400.00 per person. Thus, with the number of visitors as many as on 
average 200 people per month, the economic value of the mangrove forest ecotourism will be IDR 
480,000.00 per month. 
This study found that the cost of travel has a positive and significant influence on the choice of visitors to 
improve the environmental quality of mangrove forests. If the visitor's travel costs are greater, there will 
be an increase in the probability of visitors in choosing alternative A. This is in accordance with the initial 
hypothesis that travel costs have a significant positive effect on the choice of visitors to improve the 
environmental quality of mangrove forests. 
The results of this study are different from the research previous research  [24] that cost has a negative and 
significant effect on alternative choices of tourists to choose tourist sites. It is because visitors want to 
save on their travel costs so they tend to choose alternative A which has lower costs even though the 
facilities offered are incomplete. In choosing the alternative that is in the scenario, most visitors to the 
mangrove forest only see the cost without seeing the other facilities offered. This is proof that there is still 
a lack of awareness of visitors to help improve the quality of the environment.  
The previous study [25] had different result from this research which travel cost did not have a significant 
effect on alternative choices of tourists to choose a snorkeling location. It could be due to visitors who feel 
that with A low entry fee, they still able to enjoy a good view, so they will quite satisfied with the 
available facilities without the need for improvement. Tourists who come to the mangrove forest are 
usually aimed to see the scenery off to the sea and just to take pictures. Thus they do not really care about 
the complete facilities offered. 
The education level of visitors has a negative and significant influence on the choice of visitors to improve 
the environmental quality of Lembar mangrove forests. It means that if the visitor's education level is 
higher then there will be a decrease in the probability of choosing alternative A. This is not in accordance 
with the initial hypothesis, that assumed that education levels have a positive and significant effect on 
visitor choices to improve the environment of Lembar mangrove forests in West Lombok. This can be 
influenced by the visitor's mindset, while those who are highly educated will be more mature and tend to 
be more aware of the importance of contributing to improving the quality of the mangrove forest 
environment. In order for mangrove forests to remain sustainable, they feel the need for improvements in 
the quality and addition of supporting facilities and infrastructure in mangrove forests.  
This study found that the location attributes have a negative and significant influence on visitor choices to 
improve the environmental quality of mangrove forests. It means that if the attributes of mangrove forests 
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are getting better, then there will be a decrease in the probability of visitors choosing alternative A. This is 
not in accordance with the initial hypothesis that location attributes have a significant and positive effect 
on visitor choices to improve the environment of mangrove forests. This can be influenced by the factors 
of visitors who want the improvement of facilities and infrastructure in the mangrove forest, especially in 
the access road to the mangrove forest which is unsealed.  
The probability of visitor choice indicates the magnitude of the probability that visitors have to choose one 
of the alternative choices that have been provided. This visitor choice probability is used to find out which 
alternative choices dominate visitor choices.  
Probability for visitors to choose alternative A to improve the quality of the environment of the mangrove 
forests in Lembar, West Lombok is 

Ṕ = � ��
1 + ��& =  < 0,314494

1 + 0,314494? = @, BCD 

The probability for visitors to choose alternative B to improve the quality of the environment of the 
mangrove forests in Lembar, West Lombok is Ṕ (0) = 1 – 0,629 = 0,371 
It means that the probability for visitors who choose alternative B to improve the environmental quality of 
Lembar mangrove forests is 0.371 
From the calculation of visitor choice opportunities above, the value of P on alternative A is 0.629 and the 
value of Ṕ on alternative choice B is 0.371, indicating that visitors to the Lembar mangrove forest prefer 
the alternative choice A, where the alternative has a lower entry fee. So alternative choices that have low 
costs are the favorite choice of visitors even though the facilities offered are not so complete. This can be 
due to the lack of awareness of visitors in participating to improve the environmental quality of mangrove 
forests, thus lead them to be less concerned in choosing alternative choices. 
 
4. Conclusion 
One of the typical environmental issues which using non-use values is the mangrove forest conservation. 
The main cause of misallocation of resources because non-use value is not recognized. In order to allocate 
the resources efficiently, it is necessary to assess all components of values. One non-market valuation 
technique for this purpose is choice modelling. This study is an application of the technique for assessing 
the values which visitors might hold for a mangrove forest in Lembar, West Lombok. There are three 
advantages of the technique applied in the mangrove forest valuation. First, the choice model in the CM 
technique can be precise and detailed. Second, this technique can be used to model complicated choice 
situations where more than one variable is an important influence on the formation of preferences. Third, 
the technique can model various simultaneous trade-offs, which include environmental and socio-
demographic factors. 
The CM application results help decision makers to prioritize mangrove forest conservation options. In 
addition, the results showed the importance of socio-demographics, namely gender and length of 
education in the willingness to pay for mangrove conservation. While CM techniques are still in the early 
stages and a lot of development work still needs to happen, their application looks promising. Its potential 
to model complex and simultaneous compromises will find many applications within the framework of 
ecological economics. 
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