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ABSTRACT

Objective — Climate change has an impact on not only environmental problems, but also on socio-economic communities.
Indonesia as an archipelago country has the second longest coastline after Canada. Indonesia has a high vulnerability to
climate change, especially rising sea levels which can cause abrasion. Public awareness is needed to preserve the coastal
area, to prevent potential disasters that may occur. Consequently, it is important to analyze the determinant factors of
tourist’s willingness to pay (“WTP’) for mitigation of abrasion and how much it would cost. This study also estimates
how the relationship between a tourist’s WTP and abrasion on coasts in Yogyakarta.

Methodology/Technique — A multiple linear regression method is used to estimate the determinant factors of a tourist’s
WTP. The location of this study is on Kuwaru Beach and Pandansimo Beach in Bantul Regency, which have several
indicators of the possibility of abrasions. Two hundred respondents were interviewed regarding the influence of socio-
economy and other factors to tourist’s WTP.

Findings — That result is equivalent with the level of abrasion for each beach. Variables of education and income have
significant effects on tourist” WTP at Kuwaru Beach. While in Pandansimo Beach, age and education have significant
effect on WTP. The average tourist’s WTP for mitigation in Kuwaru beach and Pandansimo beach at Yogyakarta are Rp
81,150.00 and Rp 62,250.00.

Novelty — Mitigation on abrasion calls for community awareness amongst local citizens, tourists, and people who conduct
business along the beach. For the two beaches studied, the variables used — sex ratio, age, education and income — have a
significant effect on a tourists’ willingness to pay for abrasion mitigation.

Type of Paper: Empirical.

Keywords: Coastal Abrasion; Mitigation; Tourist; Willingness to Pay; Indonesia.
JEL Classification: Q25, R11.

1. Introduction

Climate change has become an important issue that requires comprehensive examination. Climate change
impacts many sectors of human life. For example, with regard to the maritime sector, climate change increases
temperature and sea level, the frequency and intensity of extreme weather, changes in precipitation and fresh
water runoff that are caused by El-Nino and La-Nina, changes in sea circulation and sea levels. As an
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archipelago country with more than 17,000 islands and 80,000 kilometres of coastline, Indonesia is at a high
risks of suffering the effects of climate change, especially in relation to rising sea levels which has the potential
to drown islands and threaten people who live in coastal area. Research conducted by the Ministry of Maritime
and Fishery predicts that the rise of sea levels will increase from year to year and will cause a decline in coastal
areas.

Based on research conducted by Numberi et al, 2000, by 2028, Indonesia will experience floods on an annual
basis due to rising sea levels. The highest risk is to lowland and coastal areas. Therefore, mitigation
management is a very important consideration for people living in coastal areas.

Another consequence of rising sea levels is an increase in the frequency and intensity of fllods, changes in

the ocean current and mangrove destruction which could cause abrasion. Coastal area are highly suscptible to
climate change, especially those that are densely populated and those that are used for salt mining, fishermen
boats backrests, and as tourist attractions.
Coastal abrasion is a significant threat to coastal areas in Indonesia. Data shows that at least 40% of Indonesia’s
80,000 kilometres of coastline has been damaged by abrasion. On average, abrasion has the potential to drown
between 2 and 10meters of land per year. Coastal abrasion is caused by two major factors; natural conditions
and human activity. Natural factors could be seen by the rise of sea levels due to the effect of global warming.
Meanwhile, human activities that might cause abrasion include the erecting of buildings and infrastructure
close to the coastline and sand mining, which may potentially damage mangroves that otherwise could have
acted as a combatant against big waves.

2. Literature Review
2.1 Climate Change and Abrasion

Global climate change has a negative impact on coastal ecosystems. Abrasion is one problem that could
threaten coastal conditions and may constrict coastlines, damage fishponds and rice field areas, as well as
settlements that are located very close to the coast. Abrasion can be defined as coastline constriction from its
first or initial position and is predominantly caused by transported sediment from one place to another.

Coastal area damage relates to changes in coastal environment conditions that have a negative impact on
human life and other living organisms. Damage to coastal area causes abnormal phenomenon in nature, such
as higher perspiration, rising sea levels and tilde waves.

Coastal environments consists of diverse ecosystems. Generally, ecosystems are very complex and rigid
toward change. It is possible to say that every activity relating to coastal development and exploration
potentially damages ecosystems in coastal areas. Damage in coastal refers to damage to its natural resources.
In order to decrease these risks, coastal area development must consider both economics and ecological
aspects. Generally, damage to the environment may include pollution, physical degradation, exploitation,
coastal abrasion, converting conservation area into settlement, and natural disasters.

2.2. Mitigation

Mitigation is a way to decrease the risk of disaster through physical development as well as improvement
in facing disaster (UU Article 1 Section 2 Government Regulation No 21/2008). Disaster itself is a progress
of events which can disturb social life caused by natural and/or unnatural factors that could result in fatalities,
damage to the environment, loss of property and psychological effects.

2.3. Economics Valuation

Economics Valuation is a method of measuring natural resource output quantitatively based on market and
non-market value. The root of this valuation is the neoclassical economic theory which focuses on consumer
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utility. Based on this neoclassical theory, the individual measurement of goods and services is equal to
willingness to pay as supply cost (Samuelson & Nordhaus, 1990; in Tazkia & Hayati, 2012).

Willingness to pay is an economic concept used to measure the amount of money that consumers would be
likely to pay for the supply of goods and services. According to Altaf, Whittington, Jamal, and Smith (1992),
the benefits of consumers” WTP include the ability to estimate future consumers and the ability to quantify
feasibility costs. This is an important consideration in the WTP concept since it is necessary to consider both
utility and profit.

Factors affected a consumers WTP include their personality characteristics or those of their family
members, their ability to pay (Altaf et al. 1993), characteristics of settlement, characteristics of facility and the
characteristics of the facility offered.

This research uses the literature review from Saraswaty (2013), Veldhuizena, Tapsuwanb, and Burtonc
(2011), Lestari (2014), and Pramastiwi, Irham, Suryantini, and Jamhari (2011). Saraswaty (2013) and Lestari
(2014) use willingness to pay on PDAM water supply and improvement of PDAM services. Meanwhile,
Veldhuizena et al. (2011) use WTP on drought mitigation management and Pramastiwi et al. (2011) analyses
coffee farmers WTP towards environment improvement.

3. Research Methodology

This study is conducted in Kuwaru and Pandasimo Beaches, Poncosari Village, Bantul regency, Yogyakarta
province. Both of these beaches have reported instances of abrasion quite often compared to other beaches in
Bantul regency. This research uses both primary and secondary data. Primary data is collected by conducting
interview on tourists at the Kuwaru and Pandansimo Beaches. Secondary data is gathered from the
Environment Department, the Tourism Department and the National Board for Disaster Management. The
sample size is determined using the Slovin formula with a 90% level of significance. This research draws from
200 respondents; 100 respondents from each beach.

Multiple linear regression method is used to analyze determinant factors of a tourist’s WTP for mitigation
of abrasion. Systematically, the model could be written as follows:

Y=a+pix, *Bax, T B3xy + Bax, t Bsxs, T € (1)

Where: WTP = Tourists’ Willingness to Pay for abrasion mitigation management, X1 = Sex
X2 = Age

X3 = Education

X4 = Mileage

X5 = Income

Regression analysis in this research is conducted through three repetitions of analysis; regression analysis
for the samples from Kuwaru beach, regression analysis for the samples from Pandasimo beach, and regression
analysis for the samples from both Kuwaru and Pandasimo beach. Another analysis that is used in this research
is WTP, a method used to measure average amount that respondents are able or willing to pay (Walpole in
Suprihatiningsih, 2014). Systematically, the model could be written as follows:

EWTP = (2)

Wi
n

Where EWTP = Estimated average Willingness to Pay

Wi = Value of -i WTP
n = Total respondents
i = -i respondent
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Climate change contributes to rising sea levels and can lead to abrasion on coastal areas. Mitigation of
abrasion needs community awareness including of the tourists who frequently enjoying those areas for
recreational purposes. This study estimates tourists’ WTP for abrasion mitigation management and the
determinant factors of such. The research frame is shown on figure 1.

Climate Change

Rising sea level

Abrasion Income (X1)
. Gender (X2)
Tourist” WTP
— Age (X3)
— Education (X4)
— Distance (X5)

Figure 1. Research Framework
4. Results

The estimated result of the relationship between socio-economic factors, sepecifically tourists’ sex,
education, mileage and income, on their willingness to pay for abrasion mitigation management could be
explained as follows:

Table 1. Multi linear Regression Analysis using Ordinary Least Square (OLS)

Coefficients®
Obtained Value B
No Variables Kuwaru and
Kuwaru Pandansimo .
Pandansimo
1 Constant 2.127 -1.314 1.437
2 dummy_sex 0.187 0.086 0.131
3 Age -0.182 -0.183 -0.200
4 Education 0.280 0.438 0.360
5 Mileage 0.044 0.164 0.066
6 Income 0.258 0.121 0.233
7 dummy_beach 0.068

Source: estimated, 2017
Based on the output above, the obtained regression equations are as follows:

WTPkuwars =2.127 + 0.187,-0.182x, +0.280x,+ 0.044x,+ 0.258y, + €

WTPpansmo =—1.314 + 0.086,-0.183x, +0.438x,+ 0.164x,+ 0.121x + ¢
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WTPruwaruandpandansimo=1.437 4 0.131x -0.200x,+0.360x,+0.066x,+ 0.2335_+0.068%, + ¢

The results of the F-test level are 5.300 for Kuwaru Beach, 12.069 for Pandansimo Beach and 13.499 for
both of Kuwaru and Pandansimo. They are all at a significance level of 0.05 and the probability value is less
than 0.05. It is concluded that the independent variable — in this case sex, age, education, mileage and income
— affect tourists” WTP to mitigate abrasion.

Table 2. F-Test

Coefficients?
. Kuwaru and
No | Variables Kuwaru Pandansimo Pandansimo
T sig. T sig. T sig.

1 Constant 1.006 0317 0.748 0.456 0.837 0.404
2 dummy_sex 1.979 0.051 1.047 0.298 2.124 0.035
3 Age -1.822 0.072 -2.007 0.048 -3.093 0.002
4 Education 2951 0.004 4.368 0.000 5.652 0.000
5 Mileage 0.475 0.636 1.914 0.059 1.073 0.285
6 Income 2.535 0.013 1.158 0.250 3.204 0.002
7 dummy beach -1.043 0.298

Source: Data estimates, 2017

The T-test denotes significance at the 0.05 level. In Kuwaru, the variables of education and income are
found to significantly influence a tourists’ WTP. Both variables have a probability value of less than 0.05,
0.004 and 0.013 respectively, while the variables of sex, age, and mileage do not significantly affect tourists’
WTP, with probability value of more than 0.05. In Pandansimo, the variables of age and education significantly
influence tourists’ WTP with a probability value of 0.048 and 0.000 respectively. Whereas sex, mileage, and
income do not significantly affect tourists® WTP. In both of the two beaches, the variables of sex, age,
education, and income significantly affect tourists” WTP simultaneously. Those variables have a probability
value of less than 0.05, being 0.035, 0.002, 0.000 and 0.002 respectively. Mileage and beach location were not
found to significantly affect a tourists’ WTP.

The determinant coefficient value obtained from this test is equal to 0.178 in the test of samples from
Kuwaru Beach meaning that 17.8% of the variations in WTP are caused by differences in sex, age, education,
mileage and income. The remaining 82.2% is explained by other variables outside the model used.

The adjusted R square value in Pandansimo is 0.359 demonstrating that 35.9% of the variations in WTP
are caused by differences in sex, age, education, mileage and income, while the remaining 64.1% are explained
by other variables outside the model used. Furthermore, the adjusted R square value of the simultaneous test
with the samples from both Pandansimo and Kuwaru Beach indicates a value of 0.274 showing that 27.4% of
the variations in WTP can be explained by the independent variables; sex, age, education, mileage and income.
The remaining 77.6% is explained by other variables outside the model used. The greatest value of R? is 35.9%
for Pandansimo, 17.6% for Kuwaru and 27.4% for the two beaches combined.

5. Conclusion

Education and income have a significant effect on a tourists’ WTP in Kuwaru. While the variables of sex,
age and mileage have no significant effect on tourists’ WTP. In Pandansimo, variables of age and education
have a significant effect on tourists’ WTP however sex, mileage and income have no significant effect.

Education and income have significant effect on tourist’s WTP at both of the two beaches while sex,
mileage and beach location have no effect.
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The average of a tourist” WTP in Kuwaru Beach and Pandansimo Beach is between Rp 81,150 to Rp 65,250
respectively. This data allows us to conclude that the value of a tourists” WTP is equivalent to the level of
abrasion that occurs at the beach.
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