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FOREWORD

Technological progress and innovation that naturally comes from
human ingenuity has brought an unprecedented increase in
mankind's standard of living. Economic growth has increased the pe
capita income of almost all nations, changing their status from low to

high income societies

This global per capita income increase and convergence
between countries has helped poor countries change their status to
pecome middle or even high-income countries, and has contributed
to declining inequality between countries. However, over the past
three decades, inequality within countries is generally increasing.
Societies in most countries are becoming more polarized, creating

tension and triggering populism and identity politics.

In September 2015, leaders from all countries met in New York
at the UN General Assembly and adopted the 2030 Development
Agenda titled "Transforming our world: the 2030 Agenda for
Sustainable Development” or Sustainable Development Goals (SDGs)
for short. SOGs acknowledges increasing inequality as one of the
most important problems faced by all nations.

One strategy to reduce inequality within countries has been
improving connectivity among regions in a country, allowing goods,
services, humans and knowledge to transfer ameng these regions to
support regional and human development in all parts of the country.
One aspect needed to improve connectivity is transportation
infrastructure development which has sometimes been challenging
for many developing countries.
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Chapter 12
Estimating The Economic Value

of Mangrove Forests

Endah Saptutyningsih and Septina Dwi Lestari

INTRODUCTION

Mangrove forest is a form of ecosystem which provides benefits for
human life. In terms of ecological values, mangroves may function as
food provider for aquatic biota, spawning ground for biota,
protecting the area from abrasion, hurricane and tsunami, absorbing
waste, preventing an intrusion of sea, and many more. On the other
hand, mangroves have also economic values, as all parts of the tree
can be utilized not only for edible syrup, but also for batik coloring,
for medication, fuel, fishing equipment, paper raw materials, etc. in

addition to the firewood it may generate (Zen and Ulfah 2015).

Moreover, mangrove forests have now been popularly known
for its ecotourism activities, which in turn have an impact on the
socio-economic conditions of the people living in its surroundings. As
a case in point, the community around the Kadilangu mangrove
forest in Temon Sub-district, Kulon Progo Regency, Yogyakarta can
earn income from its mangrove ecotourism with fishponds which

does not only offer economic value but also ecologically protects the

area from sea water abrasion.
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Although mangroves have ecological and economic values, it is
age. A

also vulnerably prone to dar se effects are evoked from

the ecotourism it has offered, as the number of visitors keeps
increasing whereas waste control is very low, causing the mangrove

environment to ¢ even dirty and more polluted. In that case,

< of the mangrove forests’ ecological values must

18

visitors awarene

control through strict

be encourapged under the governn
standard regulations. This measure must be taken to help preserve

the mangrove foresis

The natural landscape of mangroves with rivers plying between

E D— S it
and throu them, provides various recreationai opportunities to

visitors. These recreational services range from passive indulgence,
such as bird watching, and nature and wildlife enjoyment to active
participative activities fike fishing and hoating. Despite the popularity
of the mangrove ccosystem as @ sport-fishing destination, there is
very little information perteining to the economic contributions
generated, either to the local economy or the benefits directly
derived by the visitors. The latter is significant given that sport fishing
in the rivers plying between the mangrove forests is free due to the

open access character of such recreational service

An  impo t feature of sport fishing recreational
opportunities in a mangrove site lies in its unigueness and site
specificity. Recreational utility sained in this site is not similar to the
one in other site since each site has its own unique environmental
attributes. River flows, water tides and quality of fish areas are varied
among mangrove locations. The services cannot be physically
transferred to the location of consumers. Each individual consumer
would have to travel to the recreational site to obtain the services.
Hence, both travel cost and travel time will be incurred to the

consumers.

In each case an implicit transaction involving the cost of
traveling is incurred in return for access to the site. Different

individuals will face different travel costs to the site. These features

N
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of recreational services of mangroves make the study on its ecenomic
aspect manageable. Despite its lack of variation in access price, which
is needed for econometric estimation of demand functions, the use
of travel cost as a proxy of price has overcome this limitation. Hence,
we can still ebtain the demand function of sport fishing at a
mangrove site by adopting the Travel Cast Method (TCM)

Kadilangu Mangrove Forest is one of tourism objects located in
Temaon Sub-district, Kulon Progo Regency that attracts many local
and domestic tourists because of its natural beauty. Because of its
natural attractions, Kadilangu Mangrove Forest is also utilized as a

mangrove conservation and educational-based tourism.

Unlike in other goods, the value of public goods, such as
recreation resources and protected natural areas are typically net
directly captured throughgany price mechanism. This in effect means
economic values are not determined by the exchange of goods and
services in organized market through price mechanism, the
interaction between the forces of demand and supply as Il as
market mix. Despite, their economic value is considerable as people
are willing to give up their scarce resources including time and money
to use such areas and ensure they are continually available.

Freeman (2003) classifies the non-market econamic vaas
provided by the public goods into use and non-use components. Use
values are the benefits which accrue to visiters who use the national
park facilities and enioahe amenities. This is the most likely
significant non-market value of major urban recreation sites.
According to Loomis (1993) and FAO (1999), it is sub-divided into
direct use and onsite values, indirect use values and downstream
benefits, and option values. Option value accor to Loomis (1993)
and Bishop (1999) is a future value which arises from the desire of an
individual to retain the option to undertake future visit to a site
which possesses certain desirable qualities.
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The search to find the means of estimating the value and the
relationships that exist between this value and the factor: _lh:n
determine it have yielded two categories of approaches: the direct
and indirect approaches of the revealed and the stated I'\‘“[l‘l(\n((! in
that order. The Travel Cost Method (TCM) belongs to the revealed
preference approach which utilizes the complementarities of market

25 people’s behaviors Lo determine
and non-market goods and studies people's bel

rect method which involves the stated
their preferences. The direct method ict

value by asking people

preferance approach attempts ic gt :
directly for their idea of the worth of an asset. This invoives the
(nntln.gent Valuation Method (CVM) which is based on the survey on
how much respondents would be willing to pay to preserve (or

create) a non-market asset.

Empirical valuations of mangrove forest for ru.n-_-.',t.xon a‘rE
hased on the welfare concepts of enviranmental economics. The
fundamental assumption here is that the neo-classical .com:ept af
economic value based on utility maximization behavior can be
extended to non-market goods. An individual or household delllfa|1ds
greater or lesser quantity of an environmental amenity if a uar-mble
price of the amenity exists. This implies for a narmal goad, the higher

the price the lower the demand and vice-versa.

The familiar concept of consumer surplus can be used to assign
economic value if shadow prices for the amenity can l;ui estimated
and a demand curve traced out. Koutsayannies (1979) defines
consumer surplus as the difference between the amount of money
that a consumer actually pays to buy a certain quantity of a
commodity and the amount he would be willing to pay fnr tlie
commedity rather than do without it. This in effect implies
subtracting what consumers pay from the maximum they would be
willing to pay. The value of the surplus is estimated using the area
under the demand curve above the price paid. The Travel Cost

] e
Method specification for this demand curve is modeled as th
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expected on-day site demand equ
as the number of days one

ation with the dependent variable
VISItor stays in the site per trip.

This study estimates the value of tourism

at the Mangrove
forest area

in Kadilangu, Kulon Progo Yogyakarta. This
destination is ecateurism site which is

tourist

the most visited among other
mangrove forest sites in Kulon Progo Yog

implemented to estimate the use

yakarta. The first method
-value is the Travel Cost Method
(TCM). By applying TCM, we get the information on visitore’
willingness to pay and the price elasticity of demand estimates. The
estimated price and income el

asticity coefficients for the Kadilangu
Mangrove Forest area in

Kulon Progo can provide important
information to the site administrators,

The second method utilized in this study is Contingent
Valuation Method (CVM) which aims to estimate touris

ts" willingnass
to pay to Mangrove forest area in K

adilangu, Kulon Progo. This study

is expected to offer empirical, methodological, and policy

contributions, By estimating the potential consumer surplus available
for tourists from ecotourism in Kulon Progo Yogyakarta, it is expected

to be also conducted in other tourism sites in Indonesia.

METHODOLOGY USAGE
The Area Surveyed

This study is located in Mangrove Forest Pasir Kadil

angu Kulon Progo
Regency of Special Region of Yogyakarta, Mangro

ve forest tourism
Kulon Progo is one of the new tourism in Kulon Progo Regency tod
The mangrove forest which is the end of this b
through social

ay.
ecome very popular
media. Usually the tourists are served with the natural
beauty of sand beach slopes or with typical coral, but this mangrove
forest is presented with a new atmosphere of mangrove forests
conservation in order to avoid abrasion of
forest is located in Ppasir Mendit, Jangka
district, Kulon Progo Regency.

into
5ea water. This mangrove
ran Village, Temon Sub-

_da
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mnle Size
sampling Technique and Sample Size
ed to select the tourists
Purposive random sampling technique was us d to select th
ur @ randc

tl il or S ie size wa 0 visitors,
to the angrowh est. The sample 5128 Was 12
(s 1

Data Sources and Collection

ted the data for the study. The

Primary and set ondary sources prov

d a € f e M ructur sstionnaire that
mary d i ¥ he well-structured qu 5 ]
pr y dat smanated from t d

i t field wol The
| to the respondents during the field work. Tl
was administered o N SpC

., journals, research reports and

e from

secondary data

other relevant matenals
Analytical Technigues

Travel Cost Method (TCM)

ing stec proach alm 50 years ago, a
5 telling first Sllgg,c‘_(u‘ the appro h almost 50 ye c
et e 5

t estimate
ide variety of empirical models have been formulated to
o | . mith and Kaoru
d ¢ e t maodels (Smith ar
: v based on travel COS
willingness to pay b

1990). These models have ranged from simple gravity mnjazh
lFreur.\d and Wilson 1974) to complex multinominal logit, r_an‘: olm
utility models (Kaoru, smith and Lieu 1994) BE(Pﬂiﬁyi‘ r_m]delx::-’;‘lz
role that site quality and characteristics pla\lt in de.tt'rm:r:;ln; ol
for specific sites has received much attention K\m.p,.[__rurwr. _Jm.
the various theoretical and empirical models for incorporating

characteristics in multiple-site, travel cost models.

Furthermore, Smith and Desvousges (1986) desc‘rihe.melthnds
for including site characteristics and the impacts of substflutlir‘\j[‘l}t:
travel cost analysis Two techniques for estimaurng typical trip m dp,nl
differ in the definition of the dependent valﬁble, The depeﬂr t_he
variable is defined as either the sum of all vmtsﬂ:o tzztst:pc:oaw
number of trips to the “typical” site. We use r:;Ih i as;
ciing e ol b o o e L et of e

spe:
function of the average tr

a -econ variables ycome, education,
e visite nd socio-eco nic va les such as Inc )
sit d d b h
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etc. Thus, a demand function of the following general form wa
estimated:

trip; = ag + @, TC + wydistance, + ayfacility, + «ysosec; + ¢

(1)
trip; Is the number of trips individual i takes to the mangrove forest
destination

n last one year; TG is travel cost for trips to the
mangrove forest destination visited by i; distance; is distance from i's
home to the mangrove forest; facility, is subjective perception of
individual i on quality of facilities in the mangrove forest destination
in general (binary variable where 1 if good; O if bad). sosec is vector
of i's socio-economic characteristics; A survey was conducted for
collecting the data. Respondents were asked to provide information

about their trip such as "How many times have you visited this site in
the last one year?”

Contingent Valuation Method (CVM)

The empirical CVM madel is based on Hanemann's (1984) approach
to estimate the mean willingness to pay from answers to the
referendum style of centingent valuation questions used in the
present survey. Mitchell and Carson (1989) describe the pros and
cons of the referendum and alternative CVM question formats.
Referendum CVM questions divide the sample into a discrete number
ofsubﬁmples‘

Tourists were approached by a surveyor who introduced
him/her-self and the study first and then asked them if they wi
willing to participate in the survey, then propose their willingness to
participate in the survey If a visitor was not willing to participate,
then the surveyor approached the next available visitor Thy was
approximately 18% of visitor rejecting to join the survey. If a visitor
was willing to participate in the survey, the questionnaire on a clip
board was given to him or her to fill out. The questionnaire was
collected by the surveyor once it was done on site. Similar on site
survey method has been used by recent contingent valuation studies
(Lee and Han 2002; Togridou et al., 2006). In this study, respondents




-
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» willing ay for thei
were first asked whether they were willing to pay heir

experiences to mMangrove forest site. Resmnimm were asked \-hf_‘
maximum amount money they were willing to pay as d fee per trip if
they had ta pay for enjoying the mangrove forest site

One simple approach towards ecanometnc analysis  of
payment card data is to use the interval midpoints as the 1,‘r|_|e_
unobserved WTP values and to use these values as the dependent
variable in an ordinary least squares {OLS) regression model
(Cameran and Huppert 1989). The WTP function for the ith

respondent can be written as
) : . 59
(WTP) =Y+ Z; + & (2)

acteristics; 7 1s

vi is a wector of social demography cf
perception of sites quality in general; and e~N{0,67). WTPI, |?
maximum willingness to pay of respondents for visiting the mangrove
forest. The respondents were asked the maximum v.rlthlnl;nr:s;s F() pai;
by bidding game technigue. They were offered the initial bid and

then raised until they no longer pay.
ESTIMATION USING THREE FUNCTIONAL FORMS

The basic assumptions necessary ta statistically estimate d(.?nmn:l
include sufficient variation in prices or travel costs to identify m_.
demand function, inclusion of relevant variables, such as income and
other demographic variahles, and substitute prices, then, Ilhafrc' is m?
shortage of the site in guestion or that congestion is not Inmmnlg use
(Rosenthal et al, 1984). Most of the data used in our ar\aly%is are
derived from a survey of tourists in the mangrove forest of Kadilangu,
Kulon Progo during August of 2016. For this study, we use 120
observations in the mangrove forest Kadilangu Kulon Progo.

Three functional forms were used to estimate the econom-eTr\r
model of the mangrove forest visitor demand. The ernpnrlcn'l
importance of tunctional form has been noted by many authors [Eo,.
example, Bockstael and McConnell (1980); Ziemer et al. .(1980].
sutherland (1982). Ziemer et al. (1980) noted that different

Estimating The Economic Value of Mangrave Forests in Kulon Progo... | 297

functional forms can generate very different magnitudes of benefits

The estimated models were then used to derive welfare measures for
the annual average visitor.

The three functional forms estimated are: (1) linear; (2) semi-

log where the dependent variable is transformed by taking the

natural logarithm; and, (3) a log-log model where both the

dependent and continuous independent variables are transformed by
taking the natural logarithms. They compare and estimate from
linear, semilog, and log-log models. The econometric models of this
study are defined as follows:

Linear Model:

trip; =60 + 61 TC + 8; distance + 6 facility + 8. income, + 65 age; + 8¢
educits;

Semi - Log Model:

Intrip,= 6o + 61 TC; + 6, distance + 6: facility + 84 income, + 8; age, + 65
educ+g;

Log - Log Model:

Intripi= Ba + 8, InTG + 8, Indistance + 8, facllity + 8, Inincome: + 8-
Inage; + 8¢ Ineduc+g;

trip; equals the number of visits of individual i: TC is the travel cost;
distance is distance from home to the mangrove forest; facility is the
subjective perception on site’s quality of facility in the mangrove
forest; income is income earned per month; age is age of individual;
educ is years of schooling; g is the normally distributed, random-
error component with a mean of zero and a variance of @2, The
parameters to be estimated are: 6o, 6, 83, 63, 64, 85, and 6, Table 1

provides the summary statistics for the variables included in the
econometric models.

Consistent with demand theory, we expected travels costs to

be inversely related to the number of visits. Our expectations

regarding the demographic variables were less definitive, given the
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uniqueness of the study site. However, ally we expect a positive

relationship between the number of visits and income for mangrove
forest site as indicated by numerous

(Ready and Navrud 2002).

ecotourism studies in Europe

Wwe used a Box-Cox test (Ziemer et al, 1980) to test the

hypothesis of linear versus semi-log functional forms. The test

statistic LAMBDA was equal to 0.0C, ndicating that the semi-log

functional form {using the natural logarithm of the dependent
variable) was a better fit for our data than the linear form. As we will
show, the Box-Cox test result is consistent with the ecornometric
estimation results presented in Tahle 7. The semi-log functional form
consistent with the Box-Cox test, has been used with other TCM

studies (Willis and Garrod 199 1; Hanlev 1989}

The notable advantages of using the semi-log functional form
include minimizing the problem of neteroscedasticity, as well as
eliminating the potential problem of negative trip prediction, which
can occur using a linear functional form (Loomis and Cooper 1990).
This is also true with the third model or the log-log functianal farm

estimated  for this site. Using 3 Breusch-Pagan test for

heteroscedasticity, we found that by using either the semi-log or log-

£ g reject th A h esic of
log functional forms, we failed to 7eject the nul hypothesis o

homoscedasticity at nugumcfmte level of 1%.
modeled as a function of demagraphic characterlstwcnmrcept\ons of
and destination

In this study, willingness to pay (wTP) for urban forests was

tourism attribute importance and performance,
loyalty of the respondents. The following functional relationship was

estimated using OLS technique.
(WTP) = f (income;, Age, fn‘unﬁm facility:)

where income, age, and education of tourists were included in the

model to control far demographic variables that may influence WTP.

-
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Estimation Results and Welfare Estimates

The data used in our analysis are derived from a survey of tourists in
mangrove The

questionnaire included a series of question on: the costs of the trip;

forest Kadilangu Kulon Progo. on-site  survey

willingness ta pay for visiting the mangrove forest, respectively; and

socio-demographic  background. Summary statistics from the

collected data are presented in Table 1

Table 1. Variable Summary Statistics )
Variabl e S

b T Mean Maximum Minimum _ Standard Deviation

Trip 2.07 6.00 1.00 1.19
WTP 11850 1000 50000 13086.64
TC 53.48 20.00 130.00 30.64
Income  1865.83 600.00 3600.00 836.96
Age 25.43 16.00 45.00 P
Educ 12.78 9.00 16.00 2.28
Facility 069  0.00 1.00 0.46

Table 1 shows that the average number of visits to mangrove
forest Kadilangu Kulon Progo is about two times. The average
willingness to pay (WTP) for visiting there is about IDR 11,850. The
WTP values are obtained by interviewing the respondent by bidding
game methods. After we give the hypothetical situation of the
mangrove forest, the respondents were asked to provide information
about their WTP such as “How much money would you spend for
visiting the mangrove forest in Kadilangu Kulon Progo?”. They are
given an initial bid, then raised until they no longer pay. For visiting

the mangrove forest of Kadilangu, Kulon Progo need travel cost
about IDR 55,000 in average.

Travel Cost Method (TCM)

This method using Ordinary Least Squares (OLS) for estimating the
regression model. This study did not use the maximum likelihood
estimation because by testing Kolmogorov-Smirnov, the results show
that Ho was rejected meant that the data was not Poisson-
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distributed. The maximum likelihood estimation was used for
estimating the data which has Poisson distributed, and assumed that

mean and variance were equal.

The notion of a linear regression model is not a linear model in
parameters and variables, but the regression is linear in the
parameters (or intrinsically linear through the transformation of the
variable), whereas the variables may be linear or not. Therefore, this
study using OLS estimation far three functional forms of linear, semi-
log, and log-log model. The OLS estimation results for each of the
functional forms presented in three equations above were included
in Table 2. Consistent with the previously noted Box-Cox test, the log-
log equation provided a better fit for the data than the linear and

semi-log specification.

Table 2. Regression Result for x‘dﬁrnative_f-_uncyuims!_{ﬂm"

Model R

Napishle. = Lfneiar_-_- _SemiAL_cg - Log-log
Constant  4.459 1.412 3526
TC -0.009%* 0.003**  0.055*"
Distance fia7g e -0:037"** -0.917%**
Facility -0.055 0.056%*" 0028
Income 0.0004" 0.0001  0356"**
age 0.027 0.010 0567+

educ 0.047 0009 0299
AR 05862 0.6004 0.6445
F-stat 26.68*** 28.29%%*  34.15***

- 'Dependent variable, the number of vims‘ris the natural logarithm of for the semi log

and log-log models ) e
esr ++ *indicate coefficients are significantly different from zero at 1%,5%, and 10%
levels, respectively

In addition, a joint F-test of the explanatory variables indicated
that the semi-log and log-log and the linear models were significant
overall at the 1% level. As expected with the linear model, we
rejected the null hypothesis of homoscedasticity using the Breusch-

Pagan test. As such, White's consistent standard errors are reported

Estimating The Economic Value of Mangrove Fare
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for the linear model in Table 3, and used to test the null hypotheses

that the coefficient esimates are equal to zero.

With respect to the coefficient estimates of the mangrove
forest travel cost model, the travel cost coefficient estimate for each
of the three model spacifications was consistent with demand theory
which was inversely related to price or travel cost. The coefficient
estimate associated with the travel cost variable was significantly
different from zero at a 5% level for the linear, semi-log and log-log
model. The coefficient of income variable was also significantly
different from zero at the 10% level for linear model specifications, at
the 1% level for log-log model. This result is in line with the
previously referenced ecotourism site valuation studies.

One possible explanation may be the creation of nature
reserves in mangrove forests was thought to attract the higher
income individuals. The age coefficient estimates were positive for
log-log models significantly different from zera at the 5% level,
indicating a positive relationship between age and the visits, but was
not significantly different from zero for the linear and semi-log
model. The years of schooling was not significantly different from
zero for three models and the subjective quality of facility perception
was significantly different from zero at 5% level for semi-log model,
and were not significantly different from zero for the linear and log-
log model.

The regression result of the mangrove forest travel cost model
shows that the coefficient estimate associated with the travel cost
variable was significantly different from zero at 5% level for the
linear, semi-log and log-log model. When the travel cost model is
applied to recreation demand it is assumed that there will be a
negative relationship between the costs of trips and the number of
trips taken, and consequently it is assumed that the demand curve
will have a negative slope. The estimates of the demand equation for
the forest recreation TCM for all visitors are presented in Table 3

below. The travel cost variable, mode of transport variable and both
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dummies are significant at the 1 % level. The TC variable is of the
expected negative sign — as the costs of trip: H]L’t%'.‘.‘\\_‘ thi lower
number of trips is likely to be taken. The coefficient of income
variable was significantly different from zero for the three model
specifications.

Elasticity coefficient estimates provide infarmation with regard

prices  (both,

to the visitor responsiveness to small changes in
entrance fees or travel cost components) or income, ind can be
useful to site administrators. Price and income elasticity coefficients

3
for each of the models are presented in Table 3.

ice and Income Elasticity Coefficient Estimates
e o Elasticity

AL priaz Ela_szi-cﬁy_' Income Elasticity

Functional form -

Thss -
g s R | D186

Eor the linear and semi-log of regression models, the u\a.stl\l;?ly
coefficients are evaluated at the variable means. The price elasticity
coefficients of the mangrove forest regression model for the Imeal
semi-log, and log-log models are -0.232, -0.006, and -0.055

respectively, indicating an inelastc demand such that a one pnuen'l
increase in travel costs results in a corresponding less than one
percent decline in the number of visits to mangrove foreét for all
three model specifications. The income elasticity coefffment; for
mangrove forest regression model specification are slightly less
inelastic i.e. 0.360 for linear model; 0.186 for semi log model and

0.356 for log-log model (see Table 3).

15For the linear functional form the elasticity coefficients are estimated as pi I[IXIYLI
and thus vary depending on the values of X and V. Typically the elasticity cc)fe icients
mi-log functional form,
lues of X and Y. Given the semi-log

are evaluated at the mean va ] ) ! ;

alasticity coefficients are estimated as the product @i X, where X is a \.:zclor of

explanatary variables which are again typically evaluated a1 the variable |?m.nn .
lues. Thus, for the semi-log model the price and income elasticity coefficients Iar

alue o 3 ; g by co

. |lulater! as P1TC, and B4 INCOME, where TC and ‘INCOME" are mean data va‘ ues

((Sc'arall 1995, p. 178}. For the log-log madel the coefficient estimates themselves
uj . . S

are equivalent to the elasticity measures

-‘
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As such, administrators at the mangrove forest should
recognize that the price elasticity of demand for the site may be
slightly inelastic, in that the number of visits is somewhat not
responsive to a change in price. For each of the models the income

elasticity was positive, which would categorize the site in economic

terminology as a normal good, in that as visitor incomes increase,

visitors are more likely to prefer spending money on the mangrove
forest sites

The welfare measures for each model are summarized in Table

4. Ward and Beal (2000. 91-92) provide a summary of the formula

used to estimate welfare measures for various visitor demand model

functional forms using travel cost models.!” The individual consumer

surplus estimates measure the value that the average visits to the

mangrove forest was willing to pay, but do not have to pay to visit

the site, given an average access cost of IDR2.630 million, IDRS.700
million and IDRS.015 million, respectively.

Table 4. Consumer Surplus Estimates for the Mangrove Forest (10R)

1 Functional Form

_ Linear Semi-Log Log-Log s
_ 2,630,000 5,700,000 5,015,000

It is important to remember that TCM estimate the non-
market benefits to individual users of the site, and that stated
preference non-market valuation methods must be employed to
estimate the non-use externa! benefits associated with ecotourism

sites (Ready and Navrud 2002)

YThe consumer surplus (CS) formulate for the linear, semi-log and log-log functional
forms for a scenario of either adding or removing the site in question are as follows:
Linear Model CS =(v1- V0)2/(-2[TC); Semi-Log Model €S =(V1-V0)2/(-BTC); Log-Log
Model C5 =(P1V1- POVO)/(-BTC-1) where BTC is the coefficient estimates for the
travel cost variable, V1 is the predicted number of visits evaluated at
travel cost of IDRS3480 (P1) for mangrove forestand VO is set ta equal
the linear model, and in the case of the semi-log and log-log models, VO is sat at a

number near zero and PO, is the corresponding choke price. We set Vo equalte 1.0*
10-8, for the semi-log and log-log models,

the average
| zera visits in




304 | Endah Saptuty

Contingent Valuation Method {cvm)

- — ided wit
In the CVIM section of the tourist survey, visitors were provided with

i S as L.
background information about the mangrove forest such as the
biodiversity, ecosystem, purpose of the sites, educational facilities,
. =n willing to pay

; > |
atc. They weare then asked if they would have

i J = ] inclu
more for their current trp to the mangrove forest site to

visit to their itinerary. The linear specification which provided

best fit with the data, is presented inTable 5.

Table 5. Regression Result for Qliemal_ngo_F_uB{ﬁ[iu-nah_FE)Tw

' _Model |

" Variable = — semilop Loglog 4

["constant 20437.75 9911 r 8.043 |

i 3 6.628** 0.0005** 0932** |

| income il gl I

| age -694.63%* 0.058 1.482 ‘

szfluc ‘ 44.948 -0.024 O;zi .

| facility | -5585.61%" 0320 0 gL

[AdiRz | 00825 0.0872 0.0883 |

- | EE 5 ER
[Pt | assew g azse]
:l-b|t5-‘;ﬂ\lngl\l'ua' to pay for mang e forest are linear, semi-log

“Dependent va
and log-log models
zero at 1%,5%, and 10% levels, respectively

ver +++ indicate coefficients are significantly different from

Willingness to pay of visitors in the mangrove forest
¥ i "ab E 2], WT
appraximately IDR11850 in average (see Table 1 above)

icati > mangrove
estimation results for three model specifications of the mang

farest was giver in Table 5.

Coefficients of years of schooling were uosni\fe. but not
significant (see Table 5). Coeffident of age were 5|gmflc:m:( .w1th
negative sign for three models. These indicates that the oh.:le-r Vlﬂrs,
the less visit to mangrove forest site will be. incuime of wvisitor acf a
small but positive and significant influence on WTP. The sub]elctwc
perception of facilities” quality was significant at level 5% for linear

model. but were not significant for semi log and log-log model.

1
q
i
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CONCLUSION

Ecotourism such as the mangroj 3 forest site typically possess public
goods characteristics, and thus non-market valuation methods must
be emplayed to measure the benefits that they provide to visitors
The main purpose of this paper was to apply a revealed preference
travel cost model to estimate visitor benefits associated with a
ecotourism site, namely the mangrove forest. Our results show that
consumer surplus welfare estimates can vary significantly depending
on the functional form used to estimate visitor demand. Our results
show that the consumer surplus estimates for individual visitors of
the mangrove forest site are IDR 2,630,000; IDR 5,700,000; and IDR
5,015,000, for the linear, semi-log and log-log models, respectively.
The estimated price and income elasticity coefficients for the
mangrove forest can provide important information to the site
administrators.

The result shows that price elasticity of demand estimates and
visitors of mangrove forest were slightly not responsive to price
changes and thus, the site’s adininistrator should use alternative way
to attract their visitors. There is positive income elasticity which
suggests marketing efforts toward potential higher income visitors.
They were recommended to visit the mangrove forest. Although
estimates of wvisitor benefits are informative, recall one major
concern with TCM is the estimation of visitor-use henefits only, and

in the case of ecotourism site, non-use benefits may be substantial
(Ready and Navrud 2002).

For investigating the non-use n.le of benefits associated with
the ecotourism site, this study uses contingent valuation method to
estimate the willingness to pay (Vn’) of visitors of the mangrove
forest Kadilangu Kulon Progo. The function of visitors' demographic
characteristics, and perceptions of the facilities' quality were
examined. Willingness to pay of visitors in the mangrove forest is
about IDR11,850 on average. The result indicates that the higher the
visitor's income, the higher their WTP. It might be because the

creation of nature reserves in mangrove forests attractive for higher
income visitors.
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The difference in results between the CYM and TCM methods
suggests that one or both ar inadequate for these types of
estimation. The TCM is based on real expenses and actual figures, buy
the CVM based on hypothetical situation which may not have yieldad
reliable results in this analysis because of a large variability in
responses. It is about 30% of responses are zero bids. This may b
due to the fact that the respondents did not throughly answer the
question. Even the results « f the travel cost method are also based
on a number of assumptions, it would be more reliable when using

the TCM method.
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