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Abstract—Tourism activities generally put more emphasis 

on the provision of maximum economic benefit. Less attention 

is given to its environmental impact and this can lead to 

disruption in the condition of the physical environment. If this 

continues, then, in the long run, the physical environment in 

the region will be no longer attractive and be harmful to the 

tourism sector.  To achieve sustainable tourism, 

harmonization of tourism and conservation activities would 

be essential. One potential effort to be implemented is through 

the Payment for Ecosystem Services (PES) program. By 

taking a case study of marine tourism in the Gili Matra in 

West Nusa Tenggara Province, this study analyses the 

potential for achieving sustainable tourism through 

harmonizing marine tourism activities and conservation of 

coral reefs and other marine biotas, through the PES scheme. 

Using the contingent valuation method (CVM), this study 

seeks tourism entrepreneurs’ willingness to contribute to 

funding the PES program. The study found that tourism 

entrepreneurs are willing to pay an average of Rp 42,200 

(equal to 2.86 USD) per month for the PES fund. The level of 

revenue, length of business, and impact of coral on the 

respondent’s economy influence the willingness and the 

amount to pay.   

Keywords— Payment for Ecosystem Services, Sustainable 

Tourism, Contingent Valuation Method 

I. INTRODUCTION 

Maritime tourism has become a priority of Indonesia's 
tourism industry[1]-[4].  Gili Matra, located in the North 
Lombok district of West Nusa Tenggara, is one of the fast-
growing maritime tourism destinations in Eastern 
Indonesia. The main tourist attraction in Gili Matra is the 
beauty of the marine park, including the coral reefs. 

The coral reef is an ecosystem service—the beneficial 
ecological elements that the society enjoys directly or 
indirectly from the ecosystem or environmental security [5]-
[8]. The presence of coral reefs as an environmental service 
in Gili Matra is very dependent on the conservation efforts 
of the related parties. The activities of tourists and fishermen 
have harmed the sustainability of coral reefs in the region 
[9]. Efforts are therefore required to harmonize tourism and 

conservation activities. In this situation, Gili Matra's 
tourism activities need to be coordinated with conservation 
initiatives, including the conservation of coral reefs. 

Payment for Ecosystem Services (PES) is one of the 
possible attempts to conserve coral reefs. PES is 
characterized as a voluntary transaction in which at least one 
environmental service purchaser purchases a specified 
environmental service from at least one environmental 
service provider on the condition that the provider continues 
to maintain the associated resource to ensure the 
sustainability of the environmental service [10], [11]. This 
model is explicitly designed to provide benefits by offering 
financial incentives for those who control natural resources. 

Several studies have been conducted in different 
countries on the contribution of PES initiatives to 
sustainable natural resource management and community 
empowerment. For example, Bremer et al. [12] found that 
the PES program in Ecuador has made a positive 
contribution to community empowerment and sustainable 
natural resource management. Research conducted by 
Allendorf et al. in China shows that understanding 
ecosystem services can be the basis for harmonizing the 
relationship between people's economic livelihoods and 
environmental protection [13]. However, this study 
emphasizes knowledge and does not formulate a form of 
action designed to harmonize economic and conservation 
practices. Schuhmann et al. studied the ability of divers 
(Scuba divers) to pay for marine biodiversity in Barbados, 
the Caribbean island [14].  They found that there is a 
potential for increased conservation of marine biota through 
the economic benefits of diving tourism in the region. 
However, the report has not yet proposed a scheme to align 
tourism activities with the protection of coral reefs and 
marine life. 

Considering the existence of the research gap, this study 
would explore the potential for sustainable harmonization of 
marine tourism and marine conservation practices 
(including coral reefs conservation) under the PES schemes. 
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II. METHOD 

The study uses a mixture of quantitative and qualitative 
methods. Primary data were collected by surveys and direct 
observation. In the meantime, secondary data were collected 
through a scientific report provided by the government 
stakeholders. The Willingness to Pay (WTP) survey was 
conducted to capture the willingness of entrepreneurs to pay 
a certain amount of cash for the existence of coral reefs and 
marine biota. The population of this study consisted of 445 
tourism entrepreneurs in Gili Matra. A sample of 82 
entrepreneurs was randomly chosen using the Yamane 
formula [15],[16].   

The WTP survey was performed using the Contingent 
Valuation Method (CVM). This is to address research 
questions related to the willingness and capacity of 
entrepreneurs to pay for the presence of ecosystem 
resources that are tourism artifacts. In addition, a study of 
the factors influencing the WTP of the entrepreneur was 
also carried out in the WTP analysis using multiple 
regression analysis. The willingness of the respondent to 
pay is presumed to be influenced by several independent 
variables defined by vector x and formulated as the 
following: 

WTPi* = ß0 +ßxi + I   (1) 
where ß is the vector of the slope parameter, and xi is the 

vector of the observations of the person i in the explanatory 

variable. An error term () is considered to be a random 
variable usually distributed with a zero mean value. The 
independent variables used in this model are the level of 
education, type of business ownership, turnover, length of 
business, level of environmental awareness, and the effect 
of coral reefs on the respondent’s life. Regression with the 
Ordinary Least Square (OLS) method will be performed to 
evaluate this model. 

III. RESULT AND DISCUSSION 

A. Willingness to pay (WTP) of tourism entrepreneurs for 

the existence of coral reefs 

The willingness to pay (WTP) for the existence of a 
natural resource is defined as a proxy of someone’s 
willingness to pay for environmental services at the related 
natural resource. In the context of this study, the WTP for 
the presence of coral reefs is an indication of the WTP for 
the environmental services produced by the coral reefs. The 
amount of WTP can also mean someone's willingness to 
fund coral reef conservation. 

The survey results using the Contingent Valuation 
Method (CVM) indicate that the average WTP of tourism 
entrepreneurs for the PES fund in Gili Matra is Rp 42,200 
(equal to 2.99 USD) per month. The lowest WTP is zero 
rupiahs, which means that there are entrepreneurs who do 
not want to pay for coral reef conservation or other 
environmental services. Meanwhile, the highest WTP was 
Rp 500,000 (equal to 35.39 USD) per month. Of the ninety-
nine respondents, 80% stated that they were willing to pay, 
and some 20% stated that they were not willing. 

B. Econometric Analysis 

The respondent's willingness to pay (WTP) is 
hypothesized to be influenced by income, length of 
business, environmental awareness, the impact of coral 
reefs on the respondent’s business, and education level. 
Regression with the ordinary least squares (OLS) method 
was conducted to analyze this model. In this study, testing 
was carried out using 3 models to determine the best model 
to be used for estimation. The estimation results are 
presented in the following Table I. 

TABLE I.  REGRESSION RESULT 

Variables Model 1 Model 2 Model 3 

Betta t statistic Betta t statistic Betta t statistic 

Constant -4972158 -2.412 -33869.31 -2.755 -33335.97 -2.843 

Income 12958.44 4.464** 13467.02 4.721*** 13472.29 4.748*** 

Length of business 2779.56 2.345** 2648.25 2.250** 2644.26 2.259** 

Environmental awareness 38757.44 1.151 36836.84 1.096 41619.52 3.535*** 

Coral impact 4909. 63 0.140 34939.58 0.152   

Education 3081.11 0.958     

F statistic  12.207*** 15.042*** 20.256*** 

Adj R2 0.364 0.364 0.371 

Source: Data analysis 

** Significant at  5% 

*** Significant at  1% 

 

Table I presents the effect of the independent variables 
on the amount of money that respondents are willing to pay 
for the existence of coral reefs, or in other words, this model 
captures the opportunity to apply environmental service fees 
to tourism entrepreneurs in Gili Matra. The regression 
coefficient estimation shows the marginal impact of the 
independent variables on the amount of money that 
respondents are willing to pay for the PES fund. 

It is found that model 3 generates the best-estimated 
value from the three models. Thus, that model will be used 
as the basis for further analysis. In model 3, the econometric 

analysis shows that income and environmental awareness 
have a significant effect on the WTP at the level of 
significance of 99%. Meanwhile, at the 95% level of 
significance, the length of business influences the WTP. 
Business income influences the number of WTP positively 
and significantly. High business income respondents appear 
to have a more outstanding WTP rating. A rise in income by 
1 million would cause the WTP to increase by Rp 13,472 
ceteris paribus. Respondents with longer business lengths 
tend to be willing to pay more for coral reef presence. An 
increase in the length of business by one year would result 
in an increase of WTP by Rp 2,644, ceteris paribus. 
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Similarly, respondents with a better degree of knowledge of 
the ecosystem appeared to be more likely to pay for the 
presence of coral reefs. An increase of environmental 
awareness by 1 level would raise the WTP by Rp 41,619 
ceteris paribus. In the meantime, the degree of respondent’s 
education does not impact their ability to contribute to the 
maintenance of coral reefs' life.  

Studies on people's WTP for the existence of natural 
resource goods often found that a person's income greatly 
affects his willingness to contribute to the availability of 
these resources. Someone who has good financial abilities 
tends to be easier to contribute [17]-[23].  As stated by 
Turpie (2003), the willingness to pay someone for the 
existence of biodiversity in Africa is strongly limited by the 
amount of income. Likewise, what happened to PES in 
Sweden, people with good financial abilities tended to 
contribute more than those who did not. This study is also 
in line with Jones who examined people's willingness to pay 
for a good environment in Europe. In the case of Solid waste 
disposal, Nkansah also found that a person's income affects 
their WTP, which is in line with the results of this study.  

Regarding the management of the coastal zone and 
Marine Park, Halkos and Peters found the same thing as this 
study, that income has a significant effect on someone's 
WTP for the sustainability of the ecosystem in the coastal 
zone. Research related to forest resources in Malaysia found 
the same thing as the results of this study, namely that there 
is an effect of a person's income on his willingness to pay 
for the conservation of natural resources. However, this 
study is not in line with the results expressed that income 
has no effect on a person's WTP [24]. 

A person's awareness of environmental benefits is also 
an important factor that has a strong influence on people's 
WTP on environmental protection. Someone who has a high 
awareness of environmental sustainability, usual 
environmentalists, tends to have a willingness to pay for the 
availability and preservation of natural resources 
[19],[22],[25]-[27]. The results of this study are in line with 
various research results which state that environmental 
awareness has a positive impact on the amount of people's 
willingness to pay for environmental sustainability. 

IV. CONCLUSION 

This research analyzes the willingness of tourism 
businesses to pay for the presence of Gili Matra coral reefs. 
The study is seizing opportunities for the use of PES for the 
protection of coral reefs to synergize the tourism industry 
with the conservation of natural resources, in Gili Matra. 
This study found that the average Willingness to Pay (WTP) 
of tourism entrepreneurs for funding the PES program to 
protect coral reefs is Rp 42,200 per month (equal to 2.99 
USD). This result suggests that tourism companies are 
willing to pay for the environmental services that coral reef 
habitats produce. The amount of WTP is affected by the 
company’s income, environmental awareness, and length of 
business. High-income entrepreneurs tend to have a higher 
WTP value. Similarly, respondents who have been in 
business for a longer period tend to be willing to pay higher 
fees. Similarly, respondents with a better degree of 
environmental awareness seem to be more likely to 
compensate for the existence of coral reefs. 
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