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<ABSTRACT>

The Measurement of the Conservation Vaue for
Korean Coastal Wetlands

South Korean coagd wellands are known as one of the five mog
important wetlands in the world. This research, yet, addresses some
controverga iswues relating to the nonuse values of the wetlands,
and applies a contingent vauaion (CV) mehod to edimae the
conservaion or nonuse values of the coaga areas around Y oungsan
River in Korea. The CV aurvey used a double-bounded dichotomous
choice(DBDC) forma and was conducted for 1,000 households in
Seoul. The consarvaion vaues were esimaed based on Hanemans
modd and Krigrom’'s spike modd using the maximum likelihood
method. In addition, spike modd was expanded from sngle-bounded
dichotomous choice daia to DBDC-CV daa. This is the man cont-
ribution of this dudy to the empirica research in this field. An
edimae of the annual aggregated conservaion value of the coada
wetlands for entire Korean households approximates 175,745 million
won (US$175.7 million). On the other hand, cog-benefit andyss
(CBA) reaed to the Korean wetland development was conducted
to identify how much the nonuse vaue affects the result of CBA.
An extended CBA reflecting the edimated nonuse vaues resulted
in an IRR that is aout 30% lower than that of conventional CBA,
implying CBA can be heavily affected by nonuse vaues. A
goal-seeking model was used to evduae the economic feasbility of



wetland presarvaion and development based on the magnitude of
nonuse vaues. The reault shows that the wetland deve opment prg ect
can be rgected if the annuad nonuse vaue for wetland is 3,000
won per Korean household for the firg five years. Therefore, a

more broadly defined economic value of coaga wetlands may lead
to different policy decisons.
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EXECUTIVE SUMMARY

South Korean coaga wetlands are identified as one of the five
mog important wetlands in the world. A grong mativaion for wetland
devdopment, however, exigs snce ne benefits of the development
often exceed those of wetland preservaion in a conventiona benefit/
cod anayss.

This research addresses some controversal issues relaing to the
nonuse vaues of the welands, by reviewing the past empirica
dudies. This research applies a contingent vauaion (CV) method
to edimae the nonuse vaues of the coagal areas around Y oungsan
River in Korea. For this a survey was conducted for 1,000 house-
holds in Seoul. Within the survey, resgpondents were asked for the
maximum amount of additionad household taxes which they would
be willing to pay (WTP) monthly for a conservaion programme
desgned to maintain the current levels of conservation qudity a
coada aress.

The CV aurvey used a double-bounded dichotomous choice (DBDC)
forma. The conservation vadues were edimaed based on Haneman's
modd and Krigrom’'s spike modd using the maximum likelihood
edimaion method. In addition, Krigrom’'s spike modd was expanded
from single-bounded dichotomous choice data to DBDC-CV daa.
This is a main contribution of this sudy to the empirica research
in this field.



Overdl, respondents answered that they would be willing to pay
3,904 Korean won per month per household for conserving the
wetlands under sudy. Provided that our sample is broadly represen-
taive of the naiona populaion, an edimae of the annua aggre-
gaed conservation vaue of the coaga wetlands for entire Korean
households approximates 175,745.3 million won (US$175.75 million).
That is actudly the lowes of severd edimae based on conservaive
gpproach, and closed to the use vaues.

On the other hand, a cog-benefit andyss (CBA) of the wetland
development was conducted to identify how much the nonuse value
affects the rexult of CBA. An extended CBA refleting the esimaed
nonuse vaues rexulted in an IRR tha is aout 30% lower than
that of conventiond CBA, This means CBA can be heavily affected
by nonuse values. A goa-seeking mode was used to evduae the
economic feadbility of wetland preservaion and development, con-
sdering the nonuse vaues. The result shows that a wetland develop-
ment prgect can be rgected if the annud nonuse vaue for the
wetland exceeds 3,000 won per Korean household for the firg five
years. Therefore, the more broadly defined economic vdue of coada
wetlands lead to different policy decisons on wetland devel opment.

KEY WORDS:. nonuse vaues, contingent vauation method; double-
bounded dichotomous choice mehod; sike modd; WTP; extended
cog-benefit anadyss, god seeking modd; coagd wetland devel opment
and preservation



1. INTRODUCTION

It is widely accepted that coaga wetlands are very vauable in
that they may posses unique, rare, or endangered plant or anima
gecies 0 tha they play multifunctional roles such as nutrient
purification, ground water buffering, provison of habitat for fish
and migratory birds, eroson control, and so on. Korea has intern-
aionaly important wetland with an area of 2,393km’, which is
regarded as one of the five important wetlands in the world. At
leas forty-two Korean wetlands locaed a or near the coad meet
Ramsar waterfowl-based criteria. The Ramsar Convention adopted
the waterfowl-based criteria because waerfowl are very good indicators
of wetland hedth, ecologica character and productivity. The more
productive wetland, the greater the number of waerfowl it can support.
The more diverse species in wetland, the greaer the number of
waerfowl gpecies. They are used as wintering areas for enormous
numbers of ducks and geese, and as migraion dopover dtes for
possbly 500,000 to 1,000,000 shorebirds annudly, which represent
about 20 to 30% of al of the shorebirds migraiing aong the Eag
Adan Audradasan Flyway (Moores 1999). In addition, Korean coadd
wetlands support much commercid fisheries such as vaious shdlfishes,
seaweeds, fishes, ec.

Wetlands however, are continuoudy degraded or decreased in many
pats of the world, and about 30% of Korean wetlands have been
converted into landfill and reclamation since 1980. Even remaining
ones are under grea development pressure for agriculturd, indudrid,
and other land uses in Korea. Moreover, there is a drong moti-



vaion for wetland development since some argue tha net benefits
of the development often exceed those of wetland preserveion in
the context of a conventiond cod-benefit anadyss (CBA). In order
to address this conflict between conservaion and converson of
wetland, there is an urgent need to undersand trade-off between
wetland consarvaion through suganable utilization and wetland con-
verson by assesdng the vaue of the multiple functions of wetlands.

The extended CBA including non-use values emphaszes preser-
vation of environmentd and naturd resources. Controversy, however,
exids over the method, because there is no direct evidence for the
magnitude of non-use vaues based on observable behavior (Hanley
and Spash, 1994). Much of the research associaed with CBA has
sought to expand the types of benefits that can be measured in
monetary terms. For example, the recreationa services provided by
prg ects were not taken into account until the development of travel
cod model for edimating the demand for outdoor recreaion gtes.
One of the frontier in CBA research is associated with modeling
and measuring nonuse benefits (Smith, 1987). The extended CBA
provides useful reaults for policy decison-making, particularly in
solving the conflicts between preservation and development of coadal
wetlands.

The ecosysem of coasgad wetlands is quite complex, and it may
be difficult to obtain the accurae edimates of its values. However,
as a potentid means of decison-making between preservaion and
devdopment of them, various economic vauaion techniques have
been adopted to evauae the preservaion vaue. Environmenta
economis employs tota economic value approach tha is focusng
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on monetizing a set of human preferences on naurad sysem. The
tota economic vaue indudes use and non-use vaues of enwvironmentd
resources. In the economic literature, naturd resource vaues tha
are independent of peoples present use of the resource have been
varioudy termed as exidence, intrindc, nonuser, and nonuse, passve
use, preservation or conservation vaues.

This paper has four mgor gods. The fird one is to address
some controversal isues reaing to nonuse vaues by reviewing
the pag empiricad dudies. The second one is to edimae the conser-
vaion vadue of the coagd wetlands in the Youngsan River areas
in Korea. There have been many datempts to measure the conser-
vaion vaue of wetland (for example, see Baeman, e a. 1995;
Goodmen, & d., 1998, Hoehn & Loomis, 1993; Kaoru, 1993; Whitehead
& Blomquid, 1991). However, there are modly for deveoped
countries and far less information is avalable for developing countries.
Even if figures for developing countries exid, they are usualy
based on gpproximation and extrapolaion and are dearly less rdiable
than those referring to developed countries. The results of this
paper ae, therefore, dl the more useful because there are few
dudies on the issue in the developing world, where adverse effects
of the development of wetlands might be more serious than in
developed countries. The third goa of this paper is to modify the
gpike modd suggesed by Krigrom (1997) to ded with WTP daa
with zero observations collected by WTP survey and to obtan
appropriate welfare measures. Finaly, this paper is to compare the
economic impact of nonuse values on CBA of Korean coasal
wetlands development. And a god-seeking modd is used to evauate



the economic feagbility of wetland preservaiion and deveopment
based on the magnitude of nonuse vaues.

The remainder of this paper is dructured in the following way.
Section 2 reviews the theoreticad underpinning and previous empirical
dudies of nonuse vaues. Section 3 discusses CV method as the
methodology employed in this sudy. Section 4 deas with modeling
wefare measures which are the willingness to pay for the nonuse
vadues, usng Hanemans conventionad double-bounded dichotomous
choice model (DBDC) and Krigroms spike modd of CV method.
Section 5 reviews the methodological issues on quegionnaire desgn
and survey. Section 6 presents the edimation reaults of the conser-
vaion vaues of the Korean coagal wetlands. Section 7 applies the
method to an economic analyss of a Korean coagal wetlands to
compare the economic benefits between deveopment and conservation.
Along with this, | discuss some controversd issues reaed to
nonuse vaues in the context of a conventional and extended CBA.
The final section contains concluding remarks.

2. NONUSE VALUES

2.1 Concept of Nonuse Values

The concept of the value of wetlands depends upon the disci-
plinary perspective of individuas. To a welland scientis whose
pergective is wetland ecosysems, wetland values are related to the
primary values for the development and maintenance of the wetland
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itself, and relaed to the secondary vaues for the life-support
gydem to other ecosysems and human society (Gren et al., 1994).

On the other hand, environmental economis employs the concept
of totad economic vaue tha is focusng on monetizing a st of
human preferences on naurd sydem. Snce Krutilla(1967), tota
economic vaue has been classfied into use and non-use vaues
derived from individuas preferences as shown in Figure 1. Direct
use vaues of the wetlands include both its consumptive uses such
as fishes, shdlfishes and fuelwood, and non-consumptive uses of
wetland services such as recreation, ecotourism, birdwatching, in sStu
research and educaion, navigation. Various regulaory ecologica func-
tions of wetlands may have important indirect use vaues. Their
vaues derive from supporting or protecting economic activities such
as fisheries via nursery/habita functions, wade treatment, flood control,
gorm protection, €tc.

Option vaue is a specid vaue which represents a difference
between ex ante and ex pod vauaion because an individua may
be uncertain aout his or her future demand for a resource and/or
its avalability as a wetland in the future. And quad-option vaue
is amply the expected vaue of the informaion derived from delaying
exploitation and converson of the wetland today (Barbier, 1994).

In the economic literature, natura resource vaues tha are inde-
pendent of peopl€'s present use of the resource have been varioudy
termed exidence, intrindc, nonuser, and nonuse vaues. Snce Weisbrod
(1964) and Krutilla(1967) introduced the concept of exigence or
nonuse values, the difference between tota vaue and use vaue has
been caled as a nonuse value, or an exisgence value, an intrinsc



Figure 1. A Typology of Total Economic Values of Wetlands

Total economic vaue

Use \‘/al ues Nonuse Values
Direct ULe Vause Indirect Usn‘e Vaues Option, ‘ Exigence,
(Functional Vauey Quad-option Bequest vaues
Values
| | NonrrarLet Goud:
Market Goods: Nonmarket Goods:  Flood control
Fish, Recreation, Sorm protection ICM CVM
Selfish, Birdwetching, Externalsupport, eic.  CVI
Fuelwoc‘)d, Transport‘, ec. CvM
Market Analyss, Damage Cods Avoided;
TCM; CVM; Prevertive Expenditures;
Hedonic Prices; Value of Changes in
“Public” Prices; Productivity;
[1oC);g; [Relocation Cod9;
[Replacement Cod] [Replacement Cogd

Notes : ICM = Individual Choice Models
CVIl = Conditional Value of Information
CVM = Contingent Valuation M ethod
TCM = Travel Cos Method
IOC = Indirect Opportunity Cost Approach
IS = Indirect Substitute Approach
[] = Vauation Methodology to be used with care

Source : Adapted from Barbier(1994)
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vaue, or a preservaion vauel) Despite the gpparent importance of
nonuse vaues for wetlands, there exis several theoreticd and
methodologicd isues. Those incdude embedding problem (part-whole
or disaggregation bias), theoretical problems to separate. the use
and non-use components from individuas holigic vaue assessments,
and gpplication of non-use vaues to unfamiliar and complex com-
modity like coagd wetlands.

2.2 Empirical Studies on Nonuse Values

Empiricd dudies on nonuse vaues provide some empiricd support
for the hypothess that individuds hold values for some aspects of
natural resources that are independent of thelr use of gpecific
resources. All of the dudies tabulaed in the Appendix | have been
based on some vaiaion of CVM2). These dudies can be class
ified either by the type of naurd resource atributes they have
vadued or by the dructure of the contingent vauation insrument
and how nonuse vaues have been identified. These dudies have
been used to edimae the vaues for gecific locaions or dtes such
as rivers or wilderness areas, individual characteridics of these stes
such as waer quality or vighility, and the preservation of vigble
populations of a number of species of fish, birds and mammas.

1) Fisher and Raucher(1984) use the term “intrinsic vdue” which is the sum of
option vaue, aeshetic vadue, exigence vadue, and beques vdue. Sutherland
and Wds(1985) use “preservation vaue” tha refers to the sum of option,
exigence, and bequest vaues.

2) Adamowicz, et a.(1998) used choice experiments of conjoint methods in
measuring passve use vaues for a woodland caribou habitat enhancement as
an dternaive method of CVM.



Table 1 ligs the dudies classfied by the type of naturd
resources vaued for which empiricd dudies on naurd preserve
and waer quaity were primarily conducted, and shows the specific
eicitaion method for WTP. These include direct quegion (open
ended or referendum : OE) and dichotomous choice methods(DC)
which are widdy used to edimate the nonuse vaues. Even though
DC method was recommended by the NOAA Pand (Arrow et d.
1993) rather than OE quegtion method or iteraive bidding method,
experimental gudies have found that DC quedions tend to higher
vadues than the OE forma (Baeman e d. 1995, Hoehn and
Randall, 1987). In addition, maill and persona interview survey
methods are mosly employed. Apat from the tradeoffs between
the mail and telephone methods and the more expensve in-person
technique, NOAA suggeds persond interview method, if conducted
professonaly, is likely to yiedd the mos rdiable realts, and
shows tha payment vehicle for nonuse vauaion generdly
introduces specid tax, fee, and contribution, of which contribution
seems to be consarvaive from a view of the scde of ther edima
ted vaues.
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Table 1 Charaderidics of Previous Empiricad Sudies for Nonuse Vaues

Classificaion Fregquency
Research Trend in the Wetland 8
Types of Naura Natural Preserve 10
Resources
Endangered species (bird) 8
Visibility 1
Wilderness Areas 2
Fisheries 3
Water quality 10
Air quality 2
Fores 2
Disaster 2
WTP Elicitation Method Direct quegtion (OE or referendum) 20
Dichotomous choice (DC) 19
Bidding 6
Payment card 8
Survey Ingruments Personal interview 18
Mail 23
Telephone 4
Payment Vehicle Tax 15
Methods Contribution 10
Fee 14
Others 4

Source : cdculated from Appendix 1




Table 2 shows tha nonuse vaues occupy 30% to 85% of tota
value in which a rough portion of nonuse vaues may be referred
to 50% out of total value. This means tha nonuse vaues is no
less than use vaue in terms of magnitude.

There are severad approaches to measure the nonuse vaues of
naura resources. The mog draghtforward approach is to ask the
tota vaue of the resource to nonusers of the gspecific resource.
Second gpproach is to ask individuas about the totd vaue of the
resource users and nonusers. The total value perceived by nonuser
group mug be nonuse vaue. Third approach is to use a quedion
to determine regpondents tatd vaues for the resource and then to ask
respondents to dlocae this totd vdue beween use and vaious
nonuse categories (Freeman, 1995).



NONUSE VALUES

Table 2. Ratio of Nonuse Vaue vs. Total Value

Elicitation

Totd
Naura | Survey M ethod/ Nonuse
Study Resource | Method |  Payment (A) V(?Blt;e AlB
Vehicle
Bad eagle:
Boyle & ([Bald eagle, DC/ $4.92 _
Biswp | Sriped | Mal | Membership | 2838, $%?35301 %‘éé’
(1987) shiner Fee Shiner: ' '
$1.00-5.66
Greenlay et| Waer Bidding/ $42 $67 (for
¥ . Persond g (for 0.63
al. (1981 | qudlity Sdes tax users)
nonusers)
Kaoru Waer . OF/
(1987) quality Mal Contribution $o7 $13069) 074
OE for users
Kay et al. | Samon . DC for
(1987) restoration Mal nonusers $3826 | $70.19 ) 055
Tax
Langford et) \ \\ eal | Personal| OE / Tax | $3.15 | $1048| 030
al. (1992)
Slberman ..
et al. Beaches |Persond Bldplmg/ $9.26 $15.10 061
Contribution |for nonuser|for user
(1992)
Smith & OE, Payment| $14-53 | $21-58
Water
Desvousges uali Persondl card, for for 0.85
(1986) quality bidding/ Tax| nonusers | users
Sutherland Water
& Walsh uality Mail OE/ Fee $56.79 | $64.16 | 0.89
(1985) | 9
Walsh et |Wilderness .
al. (1984) Feas mail OE/ Fee $1392 | $2792 | 0.50

Source : cdculated from Appendix 1
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Cummings and Harison(1995) devdop two arguments about measuring
the components of totd vadue edimaes separately. Fird many
prominent gudies (Brookshire, Eubanks and Randall, 1983; Schulze
et a. 1983; and Greenley e d., 1981) demondraed that exigence
vadues can be measured and tha they are large rdaive to totd
vaues that individuals may hold for environmenta goods. In spite
of ther effort to explore new ground in the area of vauing
non-market goods, these dudies did not provide compeling evidence
tha separable mativerdaed vaues can be measured or tha exigence
vadues are in any sense large redive to tota vaues. Secondly,
another comment is primarily fooused on an asumption tha use-relaed
quedions dicit only use-related vaues, and nonuse related quedions
eict only nonuse rdaed vaues (Sutherland and Wdsh, 1985; Wash
e d. 1984; Wdsh & d., 1985; and Wdsh & d., 1987).

The following assumptions are implied by this decompostion
goproach. Fird, subects Vauing the environmenta resources can have
only vaue-matives rdated to use, option, exigence and bequed, as
these motives are perceived by the invedigaors. Second, sulects
know vaues asociaed excusvey with each of these matives. Jug
how aubjects might differentiate between vaues described in
guegtions for nonuse subjects is surely quedionable. As pointed out
by Freeman(1992), such alocation approaches do not have any
theoretica judificaion. Cummings and Harrison(1995) suggeds the
following conclusons. Fird, there is no argument with the concept
of nonuse vaues per se. Second, there exigs no operaiondly mean-
ingful way to decompose tatd vaue into use vaue and nonuse vaue
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components, and to further decompose nonuse vaue into mativerdaed
components. We can observe vaues, but we cannot observe matives.
Third, while nonuse values of a nonuser might be obtained as the
tota value reported by such aubecs the date-of-the-at for empirica
decompostions of a resource user's vaue for an environmental
good into use and nonuse components is nat a& al wel advanced in
vauaion methodology.

McConndl(1997), however, argues tha plausble motives dreng-
then the case for exidence value. Motives may range from a broad
concern for the naurd order to a desre to save higher mammals,
or to dtruism, the dedre to preserve, protect, and enhance natura
resource for the well-being of others. When paterndidic dturism
prevails exidence vaue plays a role in determining whether or not
benefits exceed cods. Lazo, e a. (1997) dso show paerndidic
dtruism and current overuse of a naura resource provide theore-
ticaly appropriate motives for bequest vaues.

3. MEASUREMENT METHOD : CVM

The cornergone principle in measuring the conservaion vaue of
environmental resource is the concept of consumer’s WTP for the
resource (Brent, 1995). This concept represents the amount people
would be willing to pay to avoid a secified environmenta damage,
to achieve a dated improvement in environmenta qudity, or to
receve a ecified supply of a public good. The WTP principle
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makes good intuitive sense. If an additional unit of a particular ar
pollutant, for example, causes a person $10 of extra cleaning expen-
ditures, then the person would normaly be willing to pay up to
$10 to avoid such an increase in pollution. Moreover, the WTP
concept is not only consgent with the tenets of modern welfare
economics, but is dso relaed to the actual benefits of a given
proposa (Fisher, 1996).

The mgor ohective of this dudy is to measure the economic
benefits of consarving tida flats for the resdents of Seoul aiming
to provide policymakers with a leas a prdiminary evduaion of
conservation policy. To this end, this sudy employs a survey app-
roach caled contingent vauaion (CV) method. CV is a gandard-
ized and widely used survey method for edimaing WTP for use,
option, exigence, and beques values (Mitchell and Carson, 1989).
CV mehod involves condructing a hypotheticd market or referendum
scenaio in a urvey. The proposd increase (if respondents pay) or
decrease (if respondents do not pay) in the quantity or quality of a
resource is communicated to respondents in words and with visua
ads. Next, regpondents are informed of how much they should pay
for the proposed quantity or qudity. Then the provison rule is
clear: if you agree to pay, you get the proposed quantity or
qudlity; if you do not pay, you remain a the current quantity or
qudity level. Respondents use the hypotheticd market to dae ther
WTP or vote for or agangd a public program a a paticular tax
price (Loomis, 1996).

The technique of usng daements of vaue from a wurvey as a
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measure of WTP has its critics. The obvious concern is vaidity:
would respondents actudly pay the monetary amounts they dae in
the survey? There have been severd approaches to teding the
validity of dated WTP. These include comparison of vaues derived
from CV arveys with vaues obtaned from actua behaviour
vaduaion methods, such as the travel cod method (Bishop and
Heberlein, 1979), the hedonic price method (Brookshire et al.,
1982), and actua cash (Bishop and Heberlein, 1979).3) These
dudies indicate that when surveying users of resources, CV vaues
can be equal to or & leag not more than 25% greater than actua
WTP vdues. Evduaing the vdidity of survey responses of those
who do not use the resource, hence who have no easly observable
valuaion behaviour toward the resource in quedion, is much more
difficult, and acceptable experimental designs have yet to be formu-
lated. While there are legitimae concerns about the accuracy of the
CV edimaes of WTP for naura resources with which the public
is unfamiliar, the mehod has been shown to be rdiable in
empiricd dudies (Kedy et d., 1988; Loomis 1990). The accuracy of
CV method reallts is tied, in part, to the accuracy and unbiased-
ness of information contained in the survey and survey implem-
entation (Gonzaez-Caban and Loomis, 1997).

Governmenta agencies have recommended usng CV to perform
CBA (U.S. WRC, 1983) and to value naurd resource damages
(U.S. DOI, 1986) and its use was upheld by the U.S. courts (SO

3) A good review on the validity of CV method is found in Bishop et al.
(1995).
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vs. US DOI, 1989). More recently, a blueribbon pand, including
two Nobd laureste economigs, conduded tha CV mehod can produce
edimates rdiable enough to be the darting point for adminidréive
and judicid deeminaions (Arrow et d. 1993). In addition, CV
method would seem to fit very comfortably within the traditiona
concept of microeconomics, anchored squardly in individud preferences.
Under the CV method, an apped is made directly to citizens to
evduae various policy options. Ordinary citizens are those who
will, in the end, bear the cods and regp the benefits of any policy
option; who is better, then, to make the decison, or & leas have
a direct influence on the decison? Such a framework is especialy
desrable because any atempts to conserve tidd fla may fall
without grong public support (O'Doherty, 1996).

4. MODELING WELFARE MEASURES IN
DICHOTOMOUS CHOICE VALUATION METHOD

4.1 Basic M odel

The utility difference mode used by Hanemann (1984, 1989)
provides one method for developing Hicksan compensated measures
from DC-CV daa# The obsaved discrete choice response of each
individua is assumed to reflect a utility maximization process. The
indirect utility function, v, for each respondent depends on income

4) Alternaely, the WTP-function gpproach to DC-CV models was discussed by
Cameron and James (1987).
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aong with individua characterigics and the quaity of the resource
to be valued.
The respondent will pay the increased bid amount to use a

resource if

V(LM-A;S) + 12> v(0m;S) + &, (@)
or

AVA)=V(LMm-A;S)-v(0m;S) > &- &1, (1)

where gae 0 represents no access to the resource or dte and
date 1 represents access when the respondent mug pay the daed
bid amount, A, and income is m. Random eements which influence
the respondent’s indirect utility function are defined by & and &
which are independent and identicaly didributed random varigbles
with zero means. Other observable attributes which influence prefer-
ences are represented by S and aso gppear in the utility difference
specification.

Each respondent will maximize utility by answering “yes’ and
agree to pay the bid amount, if the difference in indirect utility (Av)
from paying and having continued access to the resource is postive.
Usng equaion (1), the utility difference modd yidds the sngle
equation binary response modd specificaion when the probability of
a yes reyponse is a random variable whose probability is given by:

Pr{response is'yes'} =Pr{Av(A) = n}=F,[Av(A)], 2
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where 7= ¢g;- ¢, and F () isthe cumulaive digribution function

(cdf) of #»-A yes response is observed when Av>0 while a no
response to the CV quedion is observed when Av<0. We recognize
WTP (hereefter denoted C) is a random varigble with a cdf defined
here as G:(A). As an dternative to (2), the probability can be
expressed as:

Pr{response is'yes'}=Pr{C=A}= 1-G:(A), 3
thus, we obtain:

1-Ge(A) =, [AVA)]. @

This reault indicates that the fitting of the binary response model
(2) can be interpreted as edimating the parameers of the didribu-
tion function. We define the WTP for the change from date O to
dae 1. When can be podtive or negaive the mean (hereafter denoted)
from the utility difference modd are cdculaed as:

C=E(O)=[ [LGA)dA- [ G(A)]dA. 5)

In addition, the median WTP (hereafter denoted) is obtained by
solving for in the following equation:

Go(C)=025. 6)

If WTP mug be greater than or equa to zero, the mean WTP
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(hereafter denoted C™) is:

C'=[ [1-G.(A)dA. (@)

4.2 Conventional DBDC Modd

This section focuses on theoreticd aspects of discrete response
aurveys. The discrete vauaion quedion asks the respondent to
accept or rgect a uggesed bid for a given environmenta change.
The sngle-bound dichotomous choice CVM, pioneered by Bishop
and Heberlein(1979), is relaed to only one dichotomous choice
qguedion about the threshold dollar amount, that is, only yes or no
responses while the double-bounded dichotomous choice method
(DBDC)%), firg proposed by Hanemann(1985), is involved in two
rounds of bidding: respondents are aked a firs and second dollar
amount quedions. In practice, if a respondent indicates a willingness
to pay the firga offered amount, the new threshold is aout double
the firg one. If the respondent is unwilling to pay the fird offered
amount, the second threshold is reduced to about haf the origina
one (Cameron and Quiggin, 1994). Double-bounded modd shows
daidicdly more efficent edimaes than sngle-bound approach because
the latter requires a larger sample to dtan a given level of precison
(Hanemann, et al., 1991).

There are the different dructures of the models developed by

5) Cameron and Quiggin(1994) cdled it double-bounded referendum gpproach or
dichotomous choice with follow-up quegtion method.
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Hanemann(1984) and adopted by Cameron(1988) to edimae wefare
functions and calculate welfare measures. The Hanemann's model is
based on the difference in indired utility functions while the Cameron’'s
reponse modd is focused on the difference in cog functions®)
Alberini (1995) conducted a Monte Carlo andyss of the bivariae
normal model and the norma verson of the model. And she found
that the dandard double-bound or interval data model of Hane-
mann, et al.(1991) is often superior to the bivariste model of
Cameron and Quiggin(1994) in terms of the mean square error of
the edimates and tha the interval-data esimaes of mean or median
WTP ae adways more efficient than those obtained by fitting a
bivariate probit model, even though Cameron and Quiggin(1994,
1998) clam that edimation by interva-daa modes can produce
mideading inferences if bivariae modd is the appropricte peci-
ficaion.?)

This section, therefore, treas the theoretica aspects of DBDC-CV
urveys based on Hanemann e d. (1991). The DBDC-CV quedion
asks the respondent to accept or rgect a suggesed bid for a given
environmental change. When each respondent is presented with two
bids, there are four outcomes: : (@) bath answers ae “yes’ (YesYe9);

6) For more detailed comparison of Hanemann and Cameron’s models, see
McConnell (1990) and Alberini(1995).

7) Cameron and Quggin (1994) treated the responses to the two bids as though
they were vauaions of sepaate items, employing bivariate normal setting.
They argued that interval data models assumption-that the firg and
follow-up quedions ae identicd vadue didributions and ae driven by a
single WTP amount—is implausble. This assumption aso precludes an asses
sment of the garting point (the firg bid response) effects.
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(b) both answers are “no”(No-No); (c) a “yes’followed by a “no’
(YesNo); and (d) a “no” followed by a “yes’(No-Yes) whose binary-
valued indicator variables are 1Y, 1™, I"", and I, respectively
such that:

I,"Y =1(ith respondent's response is "YesYes")
1™ =1(ith respondent's response is "Y esNo") )

I,"Y =1(ith respondent's response is "No-Yes")

I,"™ =1(ith respondent's response is "No-No")

where 1(-) is an indicator function, which is one if the argument
is true and zero otherwise.
Given the assumption of a utility-maximisng respondent and a

sample of N respondents, where Ai is the firg bid, A /(A <A}) is
the higher second bid when the individua responds “Yes' to the
firgd bid, and A %(A; <A ") is the lower second bid when the indi-

vidud responds “No” to the firg bid, used for the ith respondent,
the log-likeihood function takes the forms)

InL= 3T {17 In[1Ge(A )]
1YY IN[Ge(A )-Go(A )] (©)
#1,% IN[Go(A |)-Go(A ¥)]
+1," InGo(A 9]}

8) For more detailed procedure to derive this function, see Hanemann, et al.
(19971).
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Following the practice of former dudies, formulaing F,(-) as

logigic the cumulative digribution function(cdf)® and combining
this with Av=a-bA yidds:

Ge(A)=[L+exp(a-bA)] ™ (10)

we can measure the mean and median WTP based on (5), (6)
and (10) as follows:

C'=C =alb, (12)
and

C™ = (1/ b)In[1+exp(b)]. (12)
4.3 Spike Mode

A typicd characterigic of WTP for a resource is tha many
respondents would not be willing to pay anything for it (Yoo et
al., 2000). There are goods that contribute negaively to some
consumer’s utility for various reasons. As a smple example, if
people are asked about improving a sdt water pond's water qudity
to the point that shellfish taken from it would be edible, there may
be individuds in the sample who use the pond for other recreaional
adtivities that would be hindered by the presence of people shdlfishing.

9) Bishop and Heberlein(1979) dternately use the log-logistic cdf :
G(A):[1+ea—b(InA)]—1
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In addition, anyone who ejoys quieness around and on the pond
aso might want to be paid a certain amount to dlow the ponds to
be made shdlfishable. In short, not every “public effect” is on net
good to every dfected person, but anticipating the varidies of reasons
for the negative vdudion is a leag difficult if not impossble
(Kwek et al., 1997).

In practice, zero values are often found in CV dudies usng
open-ended vauaion quegions (Mitchell and Carson, 1989). In our
sample from a CV arvey rdaing to WTP for conserving tidal
flas thisis the case for 42.1% of dl obsarveions. The zero responses
in the sample often complicae modding household behavior and
examining the process generating a households WTP (Donadson et
al.,, 1998). In order to dead with the problem and fully utilize the
information in this database, the anadyss should consder the fact
tha some households would not be willing to pay for the conser-
vaion policy. In this case, a more flexible gspecification of the
WTP is required. One possbility is to use spike modds suggesed
by Krigrom (1997). The spike modds take into account a spike &
zero which is the truncaion a zero of the negative pat of the
WTP digribution.

Thus, we can use a Pike modd when deding with our DBDC-CV
urvey data with zero observations. To this end, the spike modd is
modified to so tha DBDC daa can be used because only a SBDC
data was used in Krigrom's origina paper.10) We note tha the

10) Alternately, An and Ayda (1996) and Werner (1996) used mixture models of
WTP didributions to dlow a point mass & zero.
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“No-No” respondents are composed of two sas of agents: those
who redly have a zero WTP, and those who have a postive WTP
tha is less than A !. For people who gave a “No-No” response, a
third follow-up quedion was aked: “Are you willing to pay anything
a al?’ Those providing a “No” answer to this quegion represent a
valid representation of their value or reflect a protes about some
feaure of the hypotheicd market (Mitchel and Carson, 1989). Thus,
the ansver to the quedion alows us to edimae the spike model.
That is, “No-No-No” answers are taken as zero responses.

NN

For each respondent i, I in equaion (8 is clasdfied into

I,"Y and 1,"N such tha:
I,""Y =1(ith respondent's response is "No-No-Yes")

(13)
I,""N =1(ith respondent's response is "No-No-No")

To edimae the didribution of WTP, we assume tha WTP is
didributed as a logigic on the podtive axis. The log-likelihood fun-
ction for the spike mode with no covariae is given by:

InL= 3} {1 In[1-G-(A })]

+1™ In[Ge(A 7)-Ge(A )] (14)
1M IN[Ge(A )-Ge(A )]
+1," In[Ge(B7)-Ge(Q)]+ 1, ™™ In[G:(0)]}

where;
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[1+ exp(a- BA)]" ' if A >0

G.(A)=1{[1+ exp(a)] * if A=0 (15

0 if A <0

Thus, the spike is defined by In[l+exp(@)]™. Using (5), (6), and
(13), the mean and median WTP in spike modd can be caculaed
as:

C =In[1+exp@)] /b (16)
and
a/b, if[1+ exp(a)] *<0.5
C'= (17)
otherwise
repectively.

If we would edimae the model with covariae, in former equa
tions, a is dmply replaced with a+ x;'3. Maximum likelihood
(ML) edimation procedure can compute parameers and gandard
erors derived from andytic second derivaives by udng the likelihood
function for observaions. Mean and median WTP for wedfare
measure can be easly derived when parameters are computed by
ML procedure.

Hanemann(1984) argued tha the mean is very sendtive to dight
changes in the shape of the didribution reaulting from different
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edimation method or outliers in the data, while the median is
relaivey robus measure of centrd tendency. For this reason, median
may be more reliable than mean. Johansson, et al.(1989), however,
in a comment on Hanemann, argued the mean should be the pre-
ferred measure because it can be shown tha the mean is consdent
with Pareto-efficiency while, in generd, the median is not. In
addition, aggregating a median edimate does not have the natura
interpretation available for the mean edimate while multiplying the
mean edimate by the population size gives the tota vdue. Of
course, the choice between the use of the mean versus the median
aises in any type of contingent vauation sudy. A particular vaue
judgment arises within a discrete choice experiment because one is
uualy forced to impose a didributiond assumption on WTP (Krigrom,
1990).

5. METHODOLOGICAL ISSUES ON SURVEY

5.1 The Resource to be Valued

The CV quedionnare was desgned to evauae the vaue of
coagd conservaion by asking respondents for the amount of
money that they would be WTP to mantain the current leve of
conservation qudity of the coasd wetlands areas around Y oungsan
River.

The Korean Government in 1998 undertook an economic appraisal
of a coagd wetland development prgect in the areas shown in the
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Figure 2. The prgedt was ddayed because of economic criss of
1997 and the drong protes of NGOs. According to a conventiona
CBA the prgect was expected to yieddd an NPV of $146.7 million
with a socia discount rae of 10%, and an IRR of 10.97%. As
shown in Table 3, a key feaure of the prgect is to convert the
wetland into agriculturd and indudriad lands.

Figure 2. Location to be Reclaimed around Youngsan River

To be reclamed for
familand and indudrial sit
Area for

frechwaer reservoir
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Table 3. Reclamation Prgect of Coasal Wetlands around
Youngsan River

Classification Amount
1. Area

- Reclam area - 33,560 ha
Reclam land 21,690 ha
Freshwater Reservoir 11,870 ha

- Development area - 39,040 ha
Farmland 16,450 ha
Hinterland 17,350 ha
Indugtrid site 5,240 ha

2. Mgor facilities

- Freshwaer Reservoir 11,870 ha

- Embankment 13 trillion and 42km

- Docks 7

- Waterway 27km

- Pumping gaions 22

- Irrigaion channel 72 trillion and 508 km
- Access road 6 trillion and 20 km

- Pumps for removing salt 3

3. Effects of the Prgect

- Water resource 570 million ton

- The loss of coastline 160 km

- Inland transportation improvement | 30 km

- Farmland creation 16,450 ha

- Indugtrial site creation 5,240 ha
4. Total prgect cost $111,997.3 million
5. Prgect period 15 year

Source : Korea Indudrid Research Inditute(KIRI), 1998
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5.2 Sampling and Survey Methods

The data on household WTP for conserving tidal flats around
Youngsan River used in this andyss come from a survey of
households conducted by the Dongseo Research Inc. in 1999. The
survey was conducted for heads of household or housewives whose
ages range from 20 to 65. The wurvey was redricted to the
resdents of Seoul, the capitd of Korea, whose population is
one-fourth of the entire naiona populaion. In order to draw a
representative sample of the populaion by Dongseo Research, Inc.
extracted a dratified sample of twenty-five didricts in Seoul, and
then randomly sdected respondent households within each didrict.

We employed person-to-person interviews for the CV survey for
cultural or practicd reasons. Firg, we fdt tha randomly chosen
Korean ctizens would be even less likely than Europeans and Ame-
ricans to be familiar with the idea of supplying unprompted values
for proposed environmental goods if they were confronted with a
tdephone interview or mal survey quedions. However, person-to-person
interviews with wel-trained interviewers can offer the scope for
detailed quedions and answers. In this regard, we sdected 60 of
the mos experienced of the polling firm's interview experts to
conduct the interviews. Second, a telephone interview was the least
preferred method because conveying information on the goods may
be difficult over the telephone, partly because of the respondents
limited datention span. Finaly, mal surveys ae rarely used in
Korea because they auffer from non-response bias and extremey
low response raes; thus it seemed especidly riky to use in the
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context of Korea.

The person-to-person interviews were done a regpondents home
during Augug and September 1999. Interviewers visted the third
houses from the house of Tong-Jang, subdivison's head of the areas
sdected for sampling until the quotas needed were completed. If
the house vidted was vacant, the interviewers would move to the
next door in the block. Team Supervisors checked the completed
quedionnaires, and conducted surveys for different interviewers agan,
when errors were found.

5.3 Survey Development

In order to identify the technical informaion and atributes of
tidd flats, Delphi techniques, which involve conaultation with forty
environmental scientiss, were conducted for this sudy. And then
with the leading market research firm, focus group sessons were
hed to evduae paticipats perception of the tidd flas and describe
the characterigics of tida flas in a way tha was undersandable
and redidic to the public. As a realt, quedionnaire and visua
ads were made easer to underdand the generd information about
tidd flas was smplified because participants awareness of the
importance of tidd flas was high. Professond interviewers were
traned to conduct persond interviews for pre-tet on forty resdents
in Seoul. One of the goas of the pretesd was to obtan benchmark
prese- rvaion values (i.e. the range of bid amounts) for the
dichatomous choice method employing open-ended quedtions.

The survey indrument (quedionnaire) was st up with the assgance
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of experts a the polling firm. Quegionnares should be preteded
before the survey ocaurs. This preteding was done usng smdl focus
groups (50 persons) assembled to discuss their undersganding of
and reaction to the quedionnare prior to a pilot dudy. The fina
verson reflected these focus groups input as well as advice from
experts & the survey firm employed to organize the fieldwork. The
aurvey indrument liged a brief explanation of the purpose and
contents of the interviews, daified the context of the policy decison
by providing genera background informaion on tida flats in Korea.

5.4 Survey Structure

In desgning a CV survey, a scenario should offer respondents
the information about the characteridics of the gpecific good and
the context which meets the requirements of undergandability, plau-
gbility, and meaningfulness so that it can enhance the credibility of
the survey and make it more likely to produce reliable reaults.

The quedionnaire forma condss of (i) introductory quedions
like respondents perception after general background information on
tidd flats; (ii) regpondents atitudes towards various characterigics
of tidad flas, (iii) monthly WTP quedion for proposed prgect,
counter-plan againg tida flas imparment; and (iv) household infor-
mation.

General background informaion on Korean tida flats includes
the definition, nature, function and role, and conservaion vaue of
Korean tida flas with the didribution map of Korean tidd flas.
And then respondents are asked aout frequency and preferred coast



K]

of ther vigt, and important degree of tidd flats conservaion com-
pared with other environmenta problems such as ar pollution, water
pollution or wade problems. Additionally with ten caegorization of
tida flas function respondents atitudes are checked.

Before the key WTP quedions were asked, the quedionnaire was
used to atempt to condruct the genera dtuation of the contingent
market. It did so by showing the specific tidal flas area around
Youngsan River, and explaining their characterigics and gtuations
under development pressure for agricultura, indudria and other
uses by reclamation, and their negaive and postive aspects of the
development. After that, respondents are suggesed how to conserve
the tida flats such as cancdlaion of reclamaion and landfill, the
condruction of wade treatment plants, continuous monitoring Sysem,
and so on.

We dso presented a detailed description of what is known about
the likely effects of the hypotheticd policy change and, importantly,
what is likey to happen if nothing is done. Among other things,
this description could spell out the beneficid effects expected to
reult from the conservation of tidal flats and where and when
those benefits will occur. Examples of benefits include: fishery for
a living; recreation or leisure such as sea fishing, sea bathing,
digging clams, and seeing migratory birds; purifying pollution from
land; and mallifying a natura disager such as a flood or a typhoon.

Moreover, this dudy drove to present the sample households
with the bes information possble about where the negaive effects of
landfill or redlamation would be fdt by providing ssverd wdl-illugraed
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viual cards. The descriptive materid presented to respondents aso
included a description of how the proposed policy intervention
would work. It explained, for example, how a tax lad on various
products would trandate into increased prices for clothes, electricity,
and other products not initidly subject to the tax, but making use
of the taxed products as inputs. Finaly, household informaion
includes monthly recreationd and environmentad expenditure, income,
age, education, gender, membership of environmenta organizations,
occupation, and o0 on.

5.5 Elicitation Method

The dicitation format employed in this sudy is a dichotomous
choice (DC) quegion according to the “blue-ribbon CV pand” of
Arrow et al. (1993), which grongly endorsed a DC quedion rather
than an open-ended quegion.l) The DC modd has had grea apped
gnce it was popularized by Hanemann (1984). Typicdly, a random
sample of the population is aked a “yes’ or “no” quedion identifying
their willingness to contribute a specific amount toward the preser-
vaion of some environmenta resource or the provison of a public
good. The quedion forma is usudly cdled the dngle-bounded
(B) quedion because it aks a regpondent only one close-ended
guegtion. Among its merits, gpparent incentive compatibility and the

11) The mogt common critician of the open-ended forma is tha it puts presure
on respondents to determine a vaue, thus tending to produce an unaccep-
tably large number of non-responses or protest zero responses to the WTP
questions (Mitchell and Carson, 1989).
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eiminaion of protet bids rank high.

Soecificdly, the double-bounded (DB) quedion (Hanemann, 1985)
employed in this dudy is a frequently used dicitation method in
DC-CV dudies. Hanemann et al. (1991) demondrae the dramaic
increase in efficiency associated with this method. A DB quedion
presents each regpondent with a sequence of two bids and asks for
a “yes’ or “no” vote as to whether the respondent’s WTP equas or
exceeds each bid. The second bid is conditiond on the respondent’s
reponse to the firg bid; it is lower if the firg regponse is “no”
and higher if it is “yes’. The gan in datidicd efficiency arises
from the series of WTP quedions tha alow the researcher to
bracket many of the respondent’'s WTP amounts between two of
the monetary bid amounts.

The reaults of pretes for focus groups were used to refine the
range of bid amounts for the DC WTP quedions. Regpondents were
asigned randomly to four subgroups, with each subsample being
asked to respond to a different set of bids (in Korean won).12) The
sets of the firg origind bids used in this sudy were: 1,000, 2,000,
3,000, 4,000, 5,000, 6,000, 7,000, 8,000, 9,000, 10,000, 11,000,
12,000, 13,000, 14,000, 15,000, 16,000, 17,000, 18,000, 19,000, and
20,000. The second bid is double the firg bid if the respondent’s
reponse to the firg bid is “yes’ and hdf the firg bid if it is
“no”. In order to randomly assgn the twenty different bid amounts,
they generate the random number for fifty sets and then put random
ordering in each <.

12) US $1 is assumed to be about equa to 1,000 Korean Won.
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5.6 Payment Vehicle

The payment vehicle used for this dudy included genera taxes,
such as a tax lad on various products usualy purchased and an
income tax, which are likely to be familiar to mogs respondents. It
adso has a plausble connection with the proposed conserveion pro-
gram to be vaued, because they are the man source of covering
the cod involved in the program implementaion. Despite its high
level of familiarity and obvious connection with the good being
condgdered, it may encourage respondents to redrict their WTP amounts
to the range associated with a far or cusomary expenditure
(Mitchdl and Carson, 1989, pp.221 222). Therefore, donation to a
consarvation fund of tidd flats was included as an additiona payment
vehicle.

The WTP quegion was “Would your household be willing to
pay a given amount in higher indirect tax and income tax, or
donating to conservaion fund each month for the tidd flats
conservation program, provided tha the success of this policy is
guaranteed? If you would not pay, it is difficult to conserve the
tidd flats” Regarding the definition of the cods tha the households
themselves were likely to bear, they were told tha, “The amount
you indicate will tell us what it is redly worth to your household
to have the policy implemented. If the policy actudly cods less
than people are willing to pay, you would only have to pay wha
it would cod. If the policy turned out to cog more than people
are willing to pay, it would not be implemented.” The information
given to respondents about all agpects of the hypotheticd market,
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together with such information as is provided on the good being
valued, conditute the framing of the good.

6. ESTIMATES OF THE CONSERVATION VALUE

6.1 WTP Responses

Following the blue ribbon pand’s teging protocol tha a tota
sample sze of a lead 1,000 respondents is required for a DC
method, a tota of 1,037 persond interviews were adminigered by
traned interviewers a& respondents homes during Augug and September
1999. The survey yiedded 1,037 usable interviews, 37 of which were
raed by enumeraors as being of poor quality. Thus, the findings
from the survey are based on the andyds of 1,000 interviews.
Based on interviewers comments, the WTP dicitation procedures
were well within the regpondents abilities.

Table 4 presents the didribution of responses to the valuation
quegtion, indicating the total number of respondents who dated tha
they would be willing to pay for the conservaion program a each
bid level, ranging from 1,000 to 20,000 won per month. If the
repondent says ‘yes to the initid quedion about whether he is
willing to pay 1000 won, then he is asked a second quedion about
whether to pay 2000 won or not. In the contrary, if he says ‘no
to the initid quedion, he is aked further whether to pay 500 won
or not. Focusng on the column of YY responses, we see the fifty
percent of the verson 1000 won sample said ‘yes and ‘yes to the
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Table 4. Digribution of Responses by Bid Amount

Number d regponses

First bid Sanple YY W NY NNY NNN
(won) size \otes Votes \otes Votes \otes
1,000 50 25 11 5 2 7
2,000 50 6 16 17 1 10
3,000 50 9 16 6 5 14
4,000 50 3 10 14 7 16
5,000 50 6 7 10 9 18
6,000 50 2 11 11 8 18
7,000 50 2 1 9 10 28
8,000 50 3 4 10 14 19
9,000 50 2 6 5 19 18
10,000 50 3 3 6 15 23
11,000 50 2 5 4 13 26
12,000 50 1 2 6 20 21
11,000 50 3 2 3 23 19
14,000 50 2 5 3 11 29
15,000 50 2 6 1 16 25
16,000 50 4 4 3 11 28
17,000 50 4 1 0 16 29
18,000 50 1 4 3 14 28
19,000 50 2 5 5 18 20
20,000 50 1 3 4 17 25
Totals 1,000 83 122 125 249 421

Note: The second bid is double the firg bid if the respondent’s response to the
fird bid is “Yes” and hadf the firg bid if it is “No”. YY, YN, NY, NNY,
and NNN indicae “YesYes’, “YesNo”, “No-Yes’, “No-No-Yes’, and
“No-No-No”, repectively.
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two quedions, implying tha their WTP was 2000 won or higher.
Smilaly, focusng on the YN column, we see tha twenty-two
percent of these verson 1000 subjects sad ‘yes to 1000 won but
then said ‘no to 2000 won. Thus we can infer that the percentage
of verson 1000 won samples that said ‘yes to the initid DC
quegtion of 1000 won was the sum of these two: 72% =50%+22%.
Note tha the number of “Yes' responses to the fird bid amount
fals, roughly, as the bid increases. For example, 36 (72%) favored
the program a a monthly cos of 1,000 won, whereas only 4 (8%)
gpproved of it a the 20,000 won level. The number of households
which agreed to pay the firg or second bid amount is 330 (33.0%),
and the number of households which provided a “No-No-Yes’ regponse
249 (24.9%).
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Table 5. Digribution of NO-NO Response to the First and
Second Bid Questions

Number

% of
of
sample
sample
Agree to pay the firs or second bid amount 330 33.0
No agree to pay the first or second bid amount 670 67.0

Households, of which respond NO-NO to the firs¢ and | 249 249
second bid questions, pay more than 1 Korean won

Households not pay even 1 Korean won 421 42.1

Reasons why Households would not pay even 1 Korean

won
(01 The cog is too high for my household to &ford. 30 3.0
(02) Polluters should pay. 47 4.7
(03) | don't trust new policy of government. 63 6.3
(04) I'm aready paying enough in taxes. 220 22.0
(05) The tidal wetland is well-conserved enough. 15 15
(06) | don't like these hypothetical quegtions 8 0.8
(07) Developing tidd wetlands for multiple purposes 9 0.9

is more beneficial than conserving them

(08) The environment of tidal wetlands will not be 12 12

well-conserved even if development of them
would be banned.

(09) | don't think tha the conservetion program is 10 10
effective.

(10) | don't think tha it is valuable to ban the dev- 5 0.5
elopment of tidal wetlands to conserve it.

(11) Others 2 0.2

As shown in Table 5, the percentage of households which agreed
to pay the fird or second bid amount is 33%, and the percentage



42

of households, of which repond NO-NO to the firg¢ and second
bid quegions but pay more than 1 Korean won, is 25%. This rexulted
in atotad of 579 respondents (57.9%) expressng a WTP additional
tax for the tida flats conservaion programme, and 421 respondents
(42.1%) not being WTP additiona taxes. It was a surprisng result
to us that 42.1% declined to pay anything toward conserving tida
flats. We think our current economic criss and taxation policies of
the government made many respondents protes or rgect the notion
of paying additiona taxes even though they perceived the importance
of tidal wetlands to conserve.

A primary concern when egsimaing wefare benefits through the
CVM is how to interpret zero vaue regponse. As discussed above,
a zero response could be consdent with economic behaviour, indi-
caing that the individual derived no benefits from the good or
faced income condraints. Alternatively a zero response could be
due to an individud's rgection of some aspects of the vauation
scenario, or their engaging in “free-riding” behaviour. To determine
the vdidity of zero regponses, these reasons were analyzed in
Table 5. Only 3.5%(35 respondents) of these reasons sugges tha
the regpondent’s true value was zero. This includes respondents who
ansvered tha the fird item-the cos is too high to afford, or the
tenth one- that | don't think tha it is vauable to ban the development
of tidal wetlands to conserve it. Mog of the remaining categories
represent proted or scenario rgection responses. The spike modd,
therefore, appears to be idedly suited for edimating WTP in our
sample, snce a dzable fraction of the population has a zero WTP.
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6.2 Egimation Results

We edimaed the conventiond modd (equaion (8)) and the spike
modd (equation (11)) by the ML edimaion method. The conve-
ntiond mode asumes tha the third follow-up quegion has not
been used. Table 6 describes egimation rewults from the DBDC data
mode s.

Table 6. Estimation Results for Logit Modes without Covariates

Variables Conventiona model Spike model
0.0391 0.1621
Constant (0.46) (271>
BID® 0.1734 0.1900
(17.04)** (23.81)**
Number of observations 1,000 1,000
Log-likelihood -1,018.1 -1,467.5
wad satigic?’ 1,085.8 1,383.6
(p-value) (0.000) (0.000)
Mean WTP 226 4,093
Standard error® 523 181
t-value (0.43) (22.63)
95% confidence intervald [-666-1,091] [3,482-4,403]
Truncated mean WTP 4,111
Sandard errorc 215

t-value (19.13)**
95% confidence interval® [3,771-4,484]

Note: *The unit is 1,000 won. ° The hypothesis is tha &l the paameters ae
jointly zero and the corresponding p-values are reported in the parentheses
below the gatigic. The numbers in parentheses below the coefficient edi-
maes are t-gatigics, computed from the anadytic second derivaives of the
log-likelihood. ** indicates significance a the 1% level. © Sandad erors
ae computed by using delta method. “ The confidence intervds are cacu-
laed by the use of Monte Carlo simulation technique with 5,000 repli-
cations.



Usng the Wald datidic, dl equations edimated are datigicaly
ggnificantly different from zero a the 1% leve. All the parameters
in the sike modd ae daidicaly dgnificant a the 1% levd,
while congant term in the conventiona modd is not. The spike is
cdculaed as 46.0%. This is close to the observed fraction of
people declining to pay (42.1%). Wedfare measures are a0 provided
in Table 6. To edimate the mean WTP, we used equaion (11) in
the conventional model and equaion (16) in spike modd. Severd
interesing findings flow from these reaults.

The conventional model gives an edimated mean of 226 won
and an edimaed dandard error of 523. The t-vaue is caculaed as
043, thus, we can rgect the hypothess that the mean is daid-
icdly different from zero and conclude that mean WTP is not
different from zero. However, the mean in the siike model, computed
as 4,093 won, is highly dgnificant (as evidenced by the gandard
eror of 181 and the t-vaue of 22.63). Moreover, we used the
Monte Calo smulaion technique of Krinsky and Robb (1986) with
5,000 replications to get the 95% confidence intervas for the point
edimaes of mean WTP. The confidence interva of the mean in
the spike modd is quite tight, while that in the conventiona mode
is not and even include zero. Consequently, we can conclude tha
the informaion & zero dradicaly decreases the sandard error of
the mean and makes the confidence interva derived by Monte
Carlo sgmuldion technique farly tight in this applicaion. These
results grongly support our gppliction of soike mode when edimating
WTP.
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For completeness, we have used equaion (12) for the truncated
mean in the conventiond modd. Mean WTP is computed to be
about 4,111 won, which is daidicaly ggnificant from zero & the
1% levd. In this case, it gppears that there is no dgnificant difference
between the truncated mean and the mean in the spike modd. The
dandard errors of the mean are the case. As Hanemann and Krisrom
(1995) pointed out, this result can be interpreted as indicating that
a conventiond analyss with truncation of the integrd & zero provides
a reasonable agpproximaion to the spike mode. It should be
dressed, however, tha without information a zero it is not clear
that we dhould truncate the integrd a this point when computing
mean WTP. In addition, the formula of truncaed mean has an
unclear interpretation and inconsgent logic (Hasb and McConndl,
1997). This is why the formula is derived from alowing WTP to
be negative, and then integraing over the podtive range of the
employed didribution. Thus, the spike mode is more appropriate.

It is common to ted for internal consgency (theoretica vdidity)
in CV dudies by edimaing the models with covariates. Definitions
and sample datidics of variables used in edimaing the siike mode
with covariates are shown in Table 7.
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Table 7. Definition and Sample Statistics of Variables

Variable Dd inition Mean Sandard
deviation

KNOWLEDGE Previous knowledge about tidal wetlands

(1I=Vey little; 2=Average;

3=Very much) 2082  0.562
IMPORTANCE Importance level of tidd wetlends com-

pared with other environmenta problems

(From 1=not important at al to 5=

very important) 4044  0.692
BELIEF Degree of belief in the proposed

conservation program

(1=Very little; 2=Little; 3 = Average;

4=Much; 5=Very much) 3238 0.929
RECREATION  Monthly household expenditure on recr-

edaional activities

(Unit: 10,000 won) 12210 3.548
MARRIAGE Dummy for mariage

(0=Single; 1=Married) 1026  0.159
AGE Age of the respondent

(Number of years) 40.75 9.272
EDUCATION Educaion level of the respondent in

years

(From 0=no educdtion to 18=pos

graduae) 12.98 6.090
INCOME Monthly household total income after

tax deduction

(Unit: 10,000 wona) 211739 86.760

Table 8 reports the edimation rewults. Usng the Wad gaidic,
the equation edimaed is datidicdly sgnificantly different from zero
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Table 8. Estimation Results of Spike Mode with Covariates

Vaiales' Coefficients
Congant -4.0670
(-6.16)**
BID 0.2001
(23.88)**
KNOWLEDGE 0.4946
(3.79)**
IMPORTANCE 0.2071
(2.55)*
BELIEF 0.4548
(7.12)**
RECREATION 0.0799
(2.13)*
MARRIAGE 0.9985
(2.45)*
AGE -0.0100
(-151)
EDUCATION 0.0166
(1.36)
INCOME 0.0007
(1.02)
Number of observations 1,000
Log-likelihood -1417.14
wad gatigic’ 1,315.38
(p-vaue) (0.000)

Note: * The vaigbles are defined in Table 2. ° The hypothess is tha dl the
paameters ae jointly zero and the corresponding p-vaues are reported in
the parentheses below the gaigic. The numbers in parentheses below the
coefficient egimates are t-gaidics, computed from the anaytic second der-
ivatives of the log-likelihood. * and ** indicae sgnificance a the 5% and
1% levels, regectively.
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a the 1% levd. On the whole, respondents accepted the contin-
gent market and were willing to contribute a significant amount, on
average, per household. This willingness varies according to indi-
vidua characterigics and environmental concerns. With the exception
of some variables uch as AGE, EDUCATION, and INCOME,
coefficients of mog variables in Table 8 are ggnificant a the 5%
levd and dl edimaed rddionships are conggent with our expectation.

6.3 WTP Esimates

Table 9 presents the mean and the median edimates of monthly

Table 9. Monthly Willingness-to-Pay Based on the Spike Modd

WTP

Model without

Model with covariates

covaiaes
Mean
WTP (won) 4,093 3,904
95% confidence interval® [3,802—4,403] [3,618—4,205]
99% confidence interval® [3,750—4,461 [3,562—4,268]
Wwad datigtic’ 512.18 48547
(-vaue) (0.000) (0.000)
WTP (US3) 341 3.25
Median
WTP (won) 854 847
95% confidence interval® [278— 1,419 [275— 1,376]
99% confidence interval® [170— 1,525] [172— 1,507
Wwad datigtic’ 6.23 6.47
(p-vaue) (0.013) (0.011
WTP (US$) 0.71 0.71

Note: °The confidence intervds ae cdculaed by the use of Monte Carlo

simulaion technique with 5,000 replications. ° The null hypothesis is tha
the WTP egimae is zero and the corregponding p-vaues are reported in
the parentheses below the gatidic.
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WTP pe household for the spike modds. Those for the spike model
with covarites are caculaed for the average household, conditiona
on the mean of covarites in our sample for the equation in Table
8. For the monthly mean vaue, the modes without and with cova
riates produce 4,093 and 3,904 won, regectively. For the median
value, they give 854 won and 847 won, respectively. Thus, the
wdfare measures are nat ggnificantly changed by adding covariaes.
The confidence intervas around the mean and the median are derived
by the use of the Monte Carlo dmulaion technique with 5,000
replicaions.

To ted whether the mean and the median are datidicaly different
from zero, we dso provide the Wad daidics and ther p-values.
The mean vaues are daidically greater than zero a the 1% levd,
while the median values are a the 5% level but not a the 1%
level. Moreover, dl the confidence intervals do not include zero.
From these reaults, both the mean and the median values are overdl
ggnificantly different from zero. However, it should be noted tha
confidence intervals for the mean are tighter than those for the
median. Each mean is consgently larger than the corresponding
median. The dramatic difference between the mean and the median
vividly portrays the asymmetric didribution of conserveion vaue
of tidal flas.

6.4 Aggregating Issues on WTP Estimates

This paper edimaed the consarvaion vaue of tidal flats around
Youngsan River as percaved by the households in Seoul. As a find
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exercie, we expand the sample vaues to the population edimates
in order to obtain a leag a preliminary evaduaion of the proposed
conservation program for governmenta policy options. The appropr-
iateness of the expanson rdies on the representativeness of the
sample frame. As described earlier, our sample frame is a dratified
sample to represent demographic aspects such as geographic regions,
sex, etc. Thus, if our sample is broadly representaive of the popu-
lation of the entire nationa leve,1d the sample vdues could be
expanded to the general populaion and aggregaied benefit edimates
should be aguged to reflect the sample percentage daing a postive
WTP amount.

According to the bendit edimaes in Table 9, monthly mean
WTP based on the spike modd with no covariates is 3,904 won
per household. The 1995 Census of Populaion recorded 12,958,181
households in Korea. We consdered severd factors in caculaing
the expanded annual mean WTP vaues, which are presented in
Table 10. A low edimae is caculaed by multiplying the mean
WTP edimae by 28.95% (=0.50x 0.579) of Seoul's households. The
asumption for this low edimae is that the true value should be
divided by two in order to correct for the upwad bias in
hypothetical vadue gaements (Federa Regiger, 1994)14) and only

13) For more accurde edimation for WTP a the entire naiond level, benefit
trandfer technigue should be goplied. This paper, however, jug try to demon-
drate the magnitude of and implicaion for conservation vaue compaed to
use values.

14) Caution is advised to cdibrate hypothetica vaues which overstae ‘true’
economic vaues. Bdidtreri, et d. (1995) found tha hypothetica bids exceed
maket vaues by a factor of 165, and Federad Regider of NOAA (1994)
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57.9% of the households will have a postive WTP. This is a vey
consarvative agpproach. A middle edimae is obtaned by ajuding the
mean WTP edimae of 3,904 won by NOAA Workshop's recomm-
endation and multiplying it by the total number of households in
Korea. A high edimate is the mean WTP edimae of 3,904 won
times the tota households of Korea. The total annual benefits
range from a low of 175,745.3 million won (US$175.75 million)19 to
a high of 607,064.86 million won (US$ 607.06 million).

The household totd vaues can be compared to the cos of
conserving the tidd flas around Yongsan Riverto to conduct the
CBA on the conservaion of the tidal flas. If the conservation
program is socidly profitable, appropriate conservation policy mug
be defined and implemented immediately

Table 10. Monthly WTP for Conserving Coastal Wetlands
around Youngsan River

(unit : million Korean won)

Scenaios Annua Mean WTP
Low egimae 175,745.3
Middle egimate 303,532.4
High edimate 607,064.9

Note: For the meaning of “low”, “middle” and “high”, see the text.

recommends tha WTP vaues derived through CV dudies be divided by two
in order to correct for the upward bias in hypotheticd vadue staements.

15) Cdibrated WTP = [3,904 won per household and month * 12 months*
12,958,181 households * 57.9%(postive regpondents for WTP)] / 2(calibraed
factor)
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7. A CASE STUDY FOR BENEFIT/COST ANALYSIS

7.1 Economic Value of Wetlands

Batie and Shabman (1982) formulated an economic framework
for the relationship between determinants of naturd wetland vaue
(Figure 3). The bass for the edablisyhment of wetland vaue is the
“with and without” principle. If the value of the wetlands services
vector (Box ) is different from that of modified development or
devdopment a an dternative Ste, then the vaue of wetland deve-
opment is the difference between the economic surpluses earned
with developed wetlands and the economic surpluses earned without
the wetlands devel opment.

Figure 3. Determination of Developed Wetlands Value
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7.2 ldentification of Benefits and Costs

Benefits and cods in wetland development are identified as shown
in Table 11. The economic cods incurred by wetland devel opment
consd of reclamation cog including condruction cods, maintenance
cods, commercid fisheries losses, recregtiona losses, wade treatment
cods, and inedimable cod. These cods are described below.

) Commercial Fisheries Loss: The basc quedion is how much
higher fisheries profits would be or how much better off
consumers of fisheries products would be if wetlands were
kept in current condition? When wetlands are converted to
dternaive uses such as famland and indudrid use, commercia
fisheries loss can be edimaed by the value of consumer sur-
plus plus economic rent. Alternaively net economic rent, which
is totd revenue minus tota cod, can be used as commercia
fisheries loss under competitive market conditions (Tihansky and
Mead, 1976). In Korean tidd flats, many commercid fisheries
activities are taking place in the form of various granted
fishing right or fishing licensel®) under the limited entry regime.

) Recreationd Losses: Usng contingent vauaion method or travel
cosd method, recregtiond losses can be edimaed. In this prged,
however, we assume tha recrestiona losses by wetland
development were roughly offset by the newly creaed recre-
aiona benefits from the new freshwater reservoirs.

16) Under the fishing right various commercial resources including aguaculture,
seaveed, vaious shellfishes, oyger, shrimp, and lugworm, ec. ae produced,
and under fishing license vaious fishes are caught.



) Wade Tretment Cod: It is difficult to andyze the dgnificance
of lifesupport sysem such as processng sewage, cleansing
chemicds soldy in monegay terms because their functions
sdldom have a market and the public sdom has information
about the role tha ecosysems play in support society (Turner
et al., 1993). When identifying the cog of a weland subgitutes
(Box in Figure 3), condderaion should be given to the
“leag-cos” aubgitute. This search for the leag-cog dternative
IS necessary sSnce the presumption is that users of wetland
sarvices would only be willing to pay an amount equd to the
leag-cod way of replacing the service if it were log (Baie
and Shabman, 1982). Udng the replacement cod method, wade
treatment cos can be cadculaed. This method involves making
up artificid wetlands in the prgect. Its invesment cod is about
US $84 million and anuad maintenance cos US $0.42 milliom,
and its carrying capacity of wade treatment is dmilar to tha
of sawage treament plant.1’)

17) The invedment cod for a sewage treament plant which assimilaes 1,000
tons daily is $0.5million, and the wetland's cepacity of waste treament is
20kg per ha and day which is average of Odum(1989)’s estimaes, 217kg/ha,
day and Wellsbury et a.(1996)'s one, 18.3kg/ha, day.
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Table 11. Classfication of Benefits and Coss in Wetland
Development

Benefits Cogts
1. Direct Benefits
- Agricultura Production
- Indusgtria Land
- Use of Fresh Water
1. Indirect Benefits

1. Direct Cods
- Condruction Cogt
- Maintenance Cogt
2. Indirect Cogs

, - Commerciad Fisheries Loss
- Sorm Protection

- Assimilation of Water and Air
Quality

- Recreational Losses
- Wade Treament Cod

The economic benefits incurred by wetland development include
(i) direct benefits from usng agriculturd and indudriad land, and
the uses of freshwater resource; (ii) indirect benefits from water
and ar pollution assmilation in rice fidd and rice plant, and cos
savings occurred by the improvement of inland trangportation, sorm
protection and flood control.

) Effect of Agricultura Production: Main direct benefit in wetland
deveopment is a creaed economic surplus from agricultura
production in the reclamed farmland. The effeds of agricultura
production normaly occur after 20 years which are prgect
periods, fifteen years plus five years. Dominant commodities
comprise rice for redamaion area, rye and vegeables for hinter-
land.

) Effect of Indudrial Land: Developed wetlands may create land
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area for indudries. Observations of land sdes can be used to
evduae the net land vaue which aubtracts build-up cods
from the land price.

Uses of Freshwater: Two freshwater reservoirs whose sze is
11,870 ha will be newly created, and they can dore 570
million tons for mainly agricultural and indudria water.

Sorm Protection: Sorm protection vaues focus jusg on the
economic cod savings to the socigty atributable to the wetlands
moderation of flood and ¢orm damages. This prgect consders
the reduced effect for flooding and sorm damages of farmlands,
which can be measured by using higoricd data in case of
with and without embankment.

Wae and Air Qudity Pollution Assmilaion: According to
Kim et al.(1997), famlands assmilae wade waer approx-
imately by 52.1~66.1% of nitrogen and 26.7~64.9% of phosp-
horic acid dreamed in farmlands. Its cos saving effect obtaned
by replacing with wade treament plant is US $5.58
thousand. And they adso argued that rice plant has a key role
in asorbing about 16.3 million tons of CO. from the air and
providing 12.278 million tons of oxygen in the air which are
converted into US $5.33 thousand per ha and year. Compared
to the replacement cog for wade treament of wetland, $3.75
thousand per ha per year, tha of farmland is quite higher
while the treatment cog of wetland is more than double tha
of farmland under the lump sum and present vaue base.
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7.3 Results of Conventional CBA

Table 12 shows a summay of present vaue of benefits and
cods a the discount rae of 10% over 50 years from wetland conver-
son to agriculturd and indudrid land, and freshwaer reservoir
development, not consdering the nonuse vaues. In Tablel2, according
to the replacement cod for wade treament of wetland, Scenario 1
was caculaed based upon the build-up cog of artificid wetland
which is rdatively quite smal compared to replacement cog for
wade trestment from wetland, Scenario 2 that of wade treatment
plant under 10 kg per ha and day as wetland's cepacity of wase
treament, and Scenario 3 under 20kg per ha and day.1®) Benefits
come from agriculturd production, indudgrid land, and assmilaion
of water and ar qudity. Mgor portion from the assmilaion benefit
of waer and ar quality, a sort of benefits from non-marketed goods
and sarvices can be overedimated due to a lack of scientific and
agro-ecologica data. In the same context, wade trestment cog from
lod wetland has an important influence on economic anadyss. In
contrad, the build-up cog for atificid wetland in Scenario 1 is
quite quedionable whether or not to be made under its leve of
cod. The merits of presarvaion or converson depend on many
factors which are auject to change. As indicaed here, for example,
the accuracy of asImilaion benefit and wade treament cod can
have an important bearing on the outcome. Further researches on
method and daa are unavoidable.

18) Scenaio 1 is based on KIRI (1998), and Scenario 2&3 ae cdculaed in a
view of sengtivity anadyss under the basis of Odum(1989) and Wellsbury et
d.(1996)'s egimates.
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Table 12. A Summary of Present Value over 50 Years from
Wetland Development Using Conventional CBA

(unit: thousand dollars)

Items Scenario 1 Scenario 2 Scenario 3
Benéefits Agricultural 424,670 424,670 424,670
Assimilation 311,488 311,488 311,488
Industrial use 344,962 344,962 344,962
Water Use 20,721 20,721 20,721
Sorm Protect 18,276 18,276 18,276
Inland Trangport 102 102 102
Total Benefits 1,190,220 1,190,220 1,190,220
Cods Congruction 565,317 565,317 565,317
Maintenance 40,851 40,851 40,851
Artificia wetland or
Waste Treament 4,756 403,460 806,919
Fishing Right 227,860 227,860 227,860
Fishing License 83,284 83,284 83,284
Community Fisheries 85,614 85,614 85,614
Sdt-Pans 28,130 28,130 28,130
Other 68,908 68,908 68,908
Total Costs 1,104,721 1,503,425 1,906,885
NPV (discount rate=10%) 85,499 -313,205 -716,664
IRR(%) 10.6 8.1 59

Note: Benefits and Cogs are based on KIRI(1998), but modified because of their
theoretical and methodologicd erors. For example, the cogs of fishing
right, fishing license, community fisheries, sdt-pans, and others are based
on Korean regulatory compensaion criterion. In an economic view,
however, it is serioudy digorted. Esecidly, their compensaion cogs
except fishing right include their net benefits only of 3 yeas, even though
they continue to occur in the future after 3 years. (for more detal, see
Pyo and Chang, 1995)
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Presumably wetland preservation is preferred to wetland reclama-
tion in economic terms under Scenario 2 and 3 which case are
gpparently rgected with the results of negaive NPVs and IRR of
8.1% and 59% respectively, while wetland development prgect
gppears to be accepted for economic feagbility with the discount
rae of 10%, yidding NPV=$85.5 million and IRR of 10.6%. In
addition, Scenario 1 is dso rgected due to its negaive NPV and
IRR of 7.3% if both of asamilaion benefit and wade treatment
cod are not consdered because there has grong assumption on the
capacity of ar and water qudity assmilaion from wetlands and
farmland.

As dhown in Figure 4, the present vaues of these dreams
decrease in proportion of the increasng discount raie. An increase
in discount raes will offer a motive for wetland development more
than wetland preservation.

Figure 4. NPV Curves in Conventional CBA
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7.4 Results of Extended CBA

Kopp (1992) argues that nonuse values may be incorporated into
CBA on the bass of Samudsonian neodasscad welfare economics.19)
Over the years, research into CBA has sought to expand the types
of benefits that can be measured in monetary terms. As environ-
menta awaeness and the perception of environmenta threats have
increased, much of this research has focused on resource alocation
decisons involving naura resources and environmenta sysems
(Goodman, et al., 1995). Especidly much of the coagal wetlands
of Korea has a vaue of amenity, aeshetic, recreaional, ecologica
or archaeologicd vaue which can be measured as mgor potentia
cods and benefits in the prgect. Hence there are riks in usng a
conventiond CBA tha is narrowly defined economic gppraisd methods
to evaluae coadd wetland preservation or development (Parker and
Thompson, 1988). An “extended” CBA takes into account the iden-
tification and quantification of all impacts including nonuse vaues.

A drong moativation for wetland development exigs dnce net
benefits from wetland development sometimes exceed those from
preservation in a conventiona economic appraisd which excludes
nonuse values. An extended economic apprasad conddering the value
of environmental resources including preservaion value, however,

19) Some economigs tend to doubt the sgnificance of vaues tha ae derived in
the absence of observed behavior. Such isse of exigence or nonuse vaue
was debaed by Rosenthd and Nelson(1992), arguing tha exigence vaues
should not be included in CBA, and by Kopp(1992), aguing tha they
should be included. Another remarkably criticd debae on CV method for
edimaing nonuse vaues is included in Hausman(1993)
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provides more ussful means to decide whether wetlands will be
preserved in its natural date or be deve oped

In contrag with conventiond CBA of Table 12, Teble 13 describes
the rexult of extended CBA adding the nonuse vaues to conventiona
CBA under the condition of the same scenarios. The extended CBA
reflecting nonuse values for the firg five years rewlted in an IRR
that is about 30% lower than tha of conventional CBA, implying
CBA can be heavily affected by nonuse vaues. The realts of
extended CBA shows tha coasd wetland preservaion is preferred
to its development in economic terms even though these cases
asumed to cdculade nonuse vaues only for five years under
conserveive approach.

Table 13. Estimates of IRR in Extended CBA

(Unit : %)
Payment Periods of Scenario 1 Scenario 2 Scenario 3
Nonuse Vaues
1 year 9.56 740 550
5 years 7.32 5.73 423
10 years 5.92 456 323

Note : The aggregated annud nonuse vaues edimated in the previous section,
were reflected by payment periods(1 yea, 5 years, and 10 years)

7.5 Goal-Seeking Model for Nonuse Values

This part is to geculate aout the impact on CBA of nonuse
vaues by usng goa seeking mode 20) In prgect appraisd it is the

20) Goa seeking method is to seek a desred level of performance by aduging
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dandard way of deding with gdtuaions where the magnitude of
one of the variadles (in this case nonuse vadues) is unknown. Accor-
dingly, what the anayss tries to do is to switch from postive to
negaive (i.e. the switching vaue). In order to seek the minimum
level2) of nonuse vadues rgecting the prgect of wetland deveop-
ment a the given rate of social discount and other benefit andcos
factors, Table 14 shows various levds of nonuse vaues & the naiond

Table 14. Estimating the Magnitude of Nonuse Values for
Wetland Preservation

Discount Payment Period
Rate lyear | 5yeas | 10 years | 50 years
Naiona 5% | 1850.0 | 427.3 | 2395 | 1013
Level 6% 1,262.0 299.6 1715 80.1
(million 7% 828.9 202.2 118.0 60.1
Nonuse | dollar) 10% 855 | 2255 | 1391 8.62
Va 5% 246.6 57.0 319 13.5
ues Household °
6% 168.2 399 229 10.7
Level
doll 7% 110.5 27.0 15.7 8.0
(dollar) 10% 114 3.0 19 11

Note : 1. For example, the figure of $246.6 represents a single payment for
nonuse values & the household level, while the figure of $13.5 repre-
sents an annua payment of that amount for 50 years (i.e. an annuity) a
the discount rae of 5%.

a secid vaiable, and it can be esimaed by software such as EXCEL.
21) The minimum level is the level to reach NPV=0, and an annuity, which

individuad is willing to pay for wetland preservation for n years, can be
cdculated by the following equaion(Brigham, 1980):
annuity = minimum level / [{1—(1+k) "}/ K].
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and household leve 22)

For example in Table 14, given the assumption of Scenario 1
with the social discount rate of 5% which is quite low and can be
eadly accepted in Korea, an aggregate gross WTP for nonuse values
should be as high as or more than $1,850 million a one time in
order to rgect the devdopment prgect, ahewise it should be annudly
dlocaed $427.3 million for 5 years, $239.5 million for 10 years,
and $101.3 million for 50 years. In other hand, from a view point
of each household, annua tax payment is $246.6, $57.0, $31.9 and
$13.5 for each payment period. Given tha-quite franklywe have
only the very vagues nation of what the magnitude of nonuse vaues
is, in this or any other gStuaion, it would be unwise to exclude
them from any benefit-cos anayss of prgects of this kind snce
other dudies have indicated tha nonuse values for welands are
likdly to be postive and non-trivial. Moreover, the root of the
controversy aout wetland converson should disappear because
irreversble loss would result in irrecoverable damage to society.
Taking into account average nonuse value as is reviewed in empir-
icd dudies of section 2, annua payment level for nonuse vaue
ranging from $1.1 to $13.5 for 50 years seems not to be relaively
high or unredigic23 As Freeman(1993) has pointed out, there is a

22) The total amount of nonuse vaues a the naional level represents the
minimum level of aggregated edimates for the nation as a whole to rgect
the prgect, and nonuse vaues a the household level is annud payment per
houschold for preservaion. As noted in the previous section, 7,502,786
households(57.9% of total household) of Korea ae assumed to dae a
postive WTP amount for preservation.

23) Bishop and Welsh(1992) argued the issue associated with adding up exigtence
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growing consensus among mod economids that people may place
postive vaues on important naura assets they never plan to use
and they would probably not rule out the theoretical possbility of
nonuse vaues for mgor naura assas?4) Therefore, nonuse vaues
should be trested as equivalent to use values in assessng preser-
vaion or development work with B/C andyss.

8. CONCLUSION

The ecosysgem of welands is quite complex, and it is very
difficult to edimae accurady their economic vaues. In summary,
this dudy used a double-bounded dichotomous choice (DBDC)
forma of CVM to edimae the conservaion vaue of Korean

vaues across resources which is closely relaed to the prgect selection
problem. If we added up the exigence vaues of each of them for any given
member of society, the sum would become implausibly large. For an exa
mple, if the driped shinner is worth $4 to the average Winsconsin taxpayer
(the average value per taxpayer used to caculae the $12 million figure for
the sae as a whole) and there are 100 obscure edndangered species in
Winsconsin, then would it follow tha there is a vaue of $400 per taxpayer
for dl obscure endangerd species? They agued that this does not make
exigence vaues wrong or irrdlevant, but it does make them more difficult to
interpret for policy.

24) 9mith(1987) agued tha a consgent sat of definitions for nonuse benefits is
a necessay prerequisite for empiricd implementaion in B/C anaysis. While
this does not imply tha nonuse vaues are unimportant, it does seem auff-
icient to cal for caution in aggregating the egstimaes of option, exigence,
and use vdues available in the literaure.
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coada wetlands. The conservaion values were edimaed based on
Haneman's model and Krigrom's spike mode using the maximum
likdihood edimation method. Overdl, respondents answered tha they
would be willing to pay 3,904 Korean won per month per
household for conserving the wetlands under sudy. Provided tha
our sample is broadly representative of the national population, an
edimae of the annual aggregaied conservaion value of the coada
welands for entire Korean households approximaes 175,745.3 million
won (US$175.75 million). On the other hand, a cog-benefit anays's
(CBA) of the wetland development was conducted to identify how
much the nonuse value affects the reult of CBA. An extended
CBA reflecting the esimated nonuse values reaulted in an IRR that
is about 30% lower than that of conventionad CBA. This means
CBA can be heavily affected by nonuse vaues. A goa-seeking
model was used to evauae the economic feadbility of wetland
preservation and development, consdering the nonuse vaues. The
rewult shows tha a wetland development prgect can be rgected if
the annua nonuse vdue for the wetland exceeds 3,000 won per
Korean household for the firg five years. As such, nonuse vaues
for conserving coadd wetlands are likely to be postive and
non-trivial.

The reaults of this dudy provide important ingghts for bath policy
and research. For policy purposes the rewlts are useful darting
points in underganding the possble implications of conserving coada
wetlands. This analyss provides a preliminary indication of the
benefits of the consarvaion pdlicy, which can be used in conventiond
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CBA. The man prdiminary reaults indicate that concern aout coadal
wetlands is on the rise, and that people are willing to shoulder the
burden to conserve coagd wetlands. There may be evidence tha
the public is ready to accept dgnificant increases in prices or other
cods to which consarvaion of coagd wetlands will lead. The reaults
can offer a useful framework for organizing informaion about the
consequences of dternaive actions for addressng coasd wetlands.
Therefore, the more broadly defined economic vaue of coaga
wetlands lead to different policy decisons on wetland devel opment.
One draegy for wetland management may be preserve raher than
develop the wetland under the current lack of full knowledge
unless the expected vaue of wetland converson is exceedingly
large. This is egecidly because irreversble loss caused by deve op-
ment rexults in irrecoverable damage to the society. In order to
aufficently take into account the potential cogs and benefits including
the value of environmenta resources in coaga wetlands, a method
for extended economic appraisd needs to be developed together
with a useful means to reconcile the conflicts between preservation
and development of wetlands.

For research purposes, beyond the intringc intereds of our
rewlts in relaion to the proposed conservaion policy, this paper
has demondraed the feaghility of extending the use of CV methods
to a leag the urban areas of a newly indudridized Asan nation.
A highly educated population and recently developed ills in gandard
survey sampling and interviewing techniques provide a sound foun-
daion on which to impose the specia requirements of CV dudies.
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In addition, Krigrom’s soike modd was expanded from single-bounded
dichotomous choice data to DBDC-CV daa. Thisis a mgor contri-
bution of this dudy to the empiricd research in this fidd and
should be played up since Krigrom's origina paper used only a
BDC daa.
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Quetion
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Quetion
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APPENDIX 2 : Questionnaire

The Survey on Conservation Value
of the Tidal W etland

[A]

ID

Hello?

You have been chosen to paticipate in a survey to determine the
importance of tidal wetland to the people of Seoul. This survey is
conducted by Korea Minigry of Maritime Affairs & Fisheries and Korea
Maritime Ingitute. The goa of this study is to include public opinions
in decisions to conserve the tida wetland. There is no right or wrong
answer to any of the quedtions. Just think deliberately and give your
thought. Tell us anything quegtionable.

Your views will help us to edablish the policy of conserving the
maine environment and to give our descendents beautiful tidd wetlands.
The information that you provide will be kept drictly confidentiad and
only used for dadigicd anaysis. The results of this survey will dso be
classified. Though these questions bother you, please make sincere
answer to revea your real opinions.

Thank you for your help with this survey!

e Korea Maitime Ingitute
e Hee Dong Pyo, Senior Researcher

This survey is for the people who lives in Seoul and ages 20-65, please
give this sheet back to us if you are not in the condition

After interview, report!

Interviewee's name: Tel.:
Address: City Gu Dong Ho( APT Dong Ho)
Interview time : To  hour  minute form  minute(  minutes),  , Aug. 1999
Interviewer's name : Tel.:

SV name
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A. General Information about Tidal Wetlands

Interviewer explains the tidal wetland: Please show and read the visual card

including irf ormation on tidal wetland to interviewee.

Firg, we would like to ask a few questions about your experience with
tidal wetland areas. Please circle the gppropriate answer.

Al Before you received this quegionnaire how much did you know about
tidal wetland?

(1) Well
2) A little
(3) Not a dll

A2. During the last 2 to 3 years, have you or your family ever been to a
tida wetland?

((1) Yes (__times) (2) No—»[If you answered NO, please go to guedion AB]
A3. Then, wha makes you have been to tidal wetlands?
(D Tidal wetland is a residential site or a living way itself

(2) For sightseeing or leisures such as sea bahing, etc.
(3) Others (Please specify: )

A4. (Show the digribution chart of domestic tidal wetlands) Choose one area
where you or your family had been mos often.

(1) Kyunggido coast
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2) Chungcheong coast

3) Cheonbuk coast

4) Wegern Cheonnam coast
5) Southern Cheonnam coast
6) Southern Kyungnam coast
)

7) Not sure

(
(
(
(
(
(
A5. Compared with other environmental problems such as ar pollution, waer
pollution or wage problems, how important is it for you tha tidal wetlands
will be conserved?

(D Not a al important

(2) Somewha not important
(3) Average

4)
()

5) Very important

Somewhat important

A6. Do you remember ever waching or reading news relaed to tida wetland
through television, radio, newspaper during the recent three years?

(D Yes (Please specify: times) (2) No



B. The Conservation Value of Tidal Wetlands

Interviewer explains the tidal wetland: Please read the card, and remind
interviewee d tidal wetland

Q) Please choose the response tha best describes your atitudes towards tidal
wetlands for each statement below.

Srongly | Moderady
Agee Agee

Moderady |  Srongly

Average Disgree Dissgree

Bl Tidd welands are importat
far fishemen to gt a living
uch as fishay.

B2. Tidd wetllands ae necessary
for payle to ajoy recea
tions o ldare uch &s fis
hing, sea bathing, digging d-
ams, playing tidd wetlend,
bird watching and so on.

B3. Tidd wetlands play an imp-
otat rde in asimilaing
paliution fram land.

B4. Tidd welands are necess ary
for people to mallify a na-
ud dsdge uh as a flood

o a typhoon.

B5. Tidd welands ae necessay
for me and my family to
ajoy ldsures in the future

B6. Tidd wetlands are necessay
far my dhilden and ny des-
cendants to ejoy leisures.

B7. Tidd wdlands ae
for ahas fishay and lds
ures.

B8. Tidd wetlands are importat
resources thet indude endan-
gered wildife such as mig-
ratory birds ec.

B9. BEven if no one vists a tidd
welend, the eigence o
itsdf is important.

B10. Tidd welends ae scarce
and invduable environmenta
resauross tha cana be res
tored once destroyed.
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Counterplan against Tidal W etlands Impairment

Read the card "Counteplan againg tidal wetlands impairment, to interviewee

Conserving tida wetlands are so expensive and product prices and taxes
will increase in order for the conservation to be guaranteed. If most people
would not pay, the plan for conservaion of tida wetland could not come
into effect. Otherwise if most people would agree to pay the cogt, tida
wetland could be conserved.

Now, we would like to know how much additionaly your household is
willing to pay your taxes, such as a tax laid on various products usualy
purchased, an income tax or fund of conservaion of tida wetland. So in
consideraion of your household income and expenditure, please answer the
next quedions sincerely.

4 Interviewer must tell interviewee the fact every household will be charged
for once a month it would agree to pay the cost.

B11l. Would your household be willing to pay additionaly
Korean won a month in order to conserve tidal wetland of our country
by indirect tax, an income tax, or founding tidal wetland conservaion
fund? If you would not pay, it is difficult to conserve our tidal wetland.

F (D Yes (2) No—— [Go to B13
B12. Then, would your household be willing to pay Korean

won every month in order to conserve tidal wetland of our country? If
you would not pay, it is difficult to conserve our tidd wetland.

(D Yes:|—> Go to B17
(2) No
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B13. Then, would your household be willing to pay Korean

won every month? If you would not pay, it is difficult to conserve our
tidal wetland.
() Yes——— » [Go to B17]

li(Z) No

B14. Then, should not your household be willing to pay only 1 Korean won?
(D Yes, | should
l (2) No, | shouldnt —»[Go to B16
B15. Then, wha is the maximum amount tha your household would be
willing to pay every month for the conservation of tidal wetland?

Korean won » [Go to B17

B16. What is the most important reason why your household would not be
willing to pay?
(02) The cog is too high for my household to afford.

02) Polluters should pay.

03) | don't trust new policy of government.
04) I'm dready paying enough in taxes.
05)
)
)

06) | don't like these hypothetica questions

(
(
(
(05) The tidal wetland is well-conserved enough.
(
(07) Developing tidal wetlands for multiple purposes is more ben-
eficia than conserving them
(08) The environment of tidal wetlands will not be well-conserved
even if development of them would be banned.
(09) I don't think that the conservation program is effective.
(10) I don't think that it is valuable to ban the development of
tidal wetlands to conserve it.
(11) Others (Please secify : )
—» [Go to B2]]
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B17. Wha ae the fird-mos and the second-most important reasons why
your household would be willing to pay?

First: Second:

(1) For the production and living aea of marine products provided

by tidal wetland.

For purifying pollution.

For recreations.

For preventing naura disaster or supplying oxygen.

For habita of sea birds.

For future visits and uses.

For future generations.

8) I'm satified with protecting wildlifes, such as migraory birds,
in the risk of extermination.

B18. People vdue the protection of tidal wetland for severa purposes. Read
the entire quedion fird, then answer each of four parts. Please rank
four of the following from the mog important to the least important
from your point of view, among the purposes tha your household
would be willing to pay an amount of money to conserve tidd wetland.
Then, wha proportion of the highest dollar value you reported above
would you assign to each of the following purposes? Please supply
weights the ordered purposes, beginning with an arbitrary 100 for your
mog important. Please remember that these do not need to add up to
any particular number, but could equally well be 100, 98, 96, .., 90
and 100, 10, 9,.., 6 or any other decreasing but non-negative pattern.



Purposes Rank

W eight

For fisherman to get a living action such as fish-
ery, to enjoy recreations or leisure such as sea
fishing, sea bathing, digging clams, playing tidal
wetland or to control flood and filtering pollu-
tants

For our next generations to inherit our benefits of
tidal wetlands

Even though | will not plan to visit or use
wetlands on the sot, there is possbility of doing
2. Therefore, | will pay a kind of insured amount

Though it is not possible for me to visit or use
wetlands, | like conserving wetlands and prote-
cting wildlifes of tidal wetlands

B19. At wha point did it become difficult to assign weights?

B20. Which of the following aeas, do you focus on in answering the above

questions?
(1) Kyunggido sea area

2) Chungcheong sea area
3)
4)
5
)
)

Cheonbuk sea area

Wedern part of Cheonnam sea area
Southern part of Cheonnam sea area
6) Southern part of Kyungnam sea area

(
(
(
(
(
(7) Mog of tida wetlands

B21. How much do you believe tha the implementation of the tidal wetland
conservation program could contribute to conservaion of tida wetland?

() Vey much
(2) Much
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(3) Average
4) A little
(5 Not a al

B22. Wha type of activity do you want to participate in during your visit to
the tida wetland, if the tidal wetland is conserved?

(1) Sightseeing migratory birds

(2) Leisures such as seabathing, taking a walk, digging clams and
S0 on

(3) Sedfishing

(4) Fishery (gathering clams, crabs, sea products etc.)

(5) Other(Please specify: )

B23. Considering both negative and positive aspects of developing wetlands
by reclamation, do you agree to wetlands development?

() Yes ——» [Go to B24 (2) No ——» [Go to B25

B24. Consider tha preservation of tida wetlands involves giving up other
benefits. Tida wetlands can be converted to support faming, fresh-waer
lake, housing and loads, and commercia buildings. If wetlands would
not be developed, import of cerea and water shortage, etc. would be
inevitable. With these points in mind, do you object to developing tidal
wetlands?

(D No (2) Yes

B25. Do you think your household can benefit from developing tidal wetlands?

(D Yes 2) No
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C. Value trade-off of tidal wetland

To preserve tidal wetlands we have, new actions are needed. Since it is
very expensive to fix al the problems relaed to tidal wetland, difficult
choices mugt be made. The next five cards show how different actions will
change conditions. The following programs are hypothetical. We ae trying to
learn which resources are most important to you and how much you would
pay to protect them.

4 Interviewer explains the tidal wetland: Please read the visual card to
remind interviewee d tidal wetlands.

4 Interviewer shows and reads example card including irf ormation on the
tidal wetland d Youngsangang.

C1l. Before you received this quegtionnaire, did you know tha there was a
debate over conservation and development of tidal wetlands?

(1) Yes (2) No

C2. (Interviewer provides interviewee with five cards) Please put the cards in
a decreasing order of sulbjective preference.

C3. At wha point did ranking among five cards become difficult for you?

C4. Please assign a grade (best=10; worst=1) per each for the ordered cards
in a decreasing pattern (circle one that applies)
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C5. At what point did assign a garde among five cards become difficult for

you?
[Answers]

Rank 1st 2 34 4 5st

C2. Card No
Bes Best Best Bes Best

-+- 10 -+- 10 -+- 10 -+- 10 +- 10

-+- 9 -+- 9 -+- 9 -+- 9 -+- 9

-+- 8 -+- 8 -+- 8 -+- 8 -+- 8

+- 7 +- 7 +- 7 —+- 7 +- 7

-+- 6 -+- 6 -+- 6 -+- 6 -+- 6

C4. Grade -+- 5 -+- 5 -+- 5 -+- 5 -+- 5

+- 4 +- 4 +- 4 +- 4 +- 4

-+- 3 -+- 3 -+- 3 -+- 3 -+- 3

+- 2 +- 2 +- 2 —+- 2 +- 2

+- 1 +- 1 +- 1 +- 1 +- 1

Worst Worst Worst Worst Worst

C6. The next eight quegions show how different actions will change conditions.
The following programs are hypothetical. We are trying to learn which
resources ae most important to you and how much you would pay to
protect them. Consider each question separately. Do not add them up.

If you had to choose one of the three options below, which would you
choose. Circle one please.
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D. Household Information

(Q) We would like to ask a dew questions about your household. These
questions are necessary because they help us undersand how people feel
about these issues. Your answers to these quedions will be kept in
absolutely confidence and will never be related to your name. We need
the answers only for datigtical reasons.

D1 Wha is your sex?

() Made (2) Femae

D2. Are you maried or unmarried?

() Maried (2) Unmarried

D3. How old are you?

Yea's

D4. Are you home-owner?

(D Yes (2) No

D5. How long have you lived in Seoul?

years months
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D

»

. Including yourself, how many people live in your household?
persons
D7. How many peoples under the age of 18 live in your household?
persons
D8. Are you employed or unemployed?
(1) Employed (2) Unemployed
D9. Is your occupation a blue-collar or white-collar?
(1) Blue-collar (2) White-collar
D10. Do you belong to any environmentd organizaion?
(D Yes (2) No
D11. Please check the highest level of school tha you have completed.
(1) No school (0)
(2) Elementary school (grade 1-6)
(3) Middle school (grade 7-9)
(4) High school (grade 10-12)
(5) Junior college (grade 13-14)
(6)
(7)

6) College graduae (grade 15-16)
7) Posgraduae (grade 17-18)
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D12. Wha is the monthly combined income your household received after
taxes in last year? Include wages, salaies, income from your business,
pensions, dividends, interest, and any other income after taxes.

(10,000 won)

D13. If you dont want to respond with your exact household income, could
you tell me the number that best describes your monthly household
income?

(02) under 500,000 won

(02) 500,000 won - 1,000,000 won
(03) 1,000,000 won - 1,500,000 won
(04) 1,500,000 won - 2,000,000 won
(05) 2,000,000 won - 2,050,000 won
(06) 2,500,000 won - 3,000,000 won
(07) 3,000,000 won - 3,500,000 won
(08) 3,500,000 won - 4,000,000 won
(09) 4,000,000 won - 4,050,000 won
(10) 5,000,000 won - 6,000,000 won
(12) 6,000,000 won or more

D14. How much money does your household spend on recreation activities
(such as travels, leisures)?

1) under 10,000 won

5

(
(
(3
(
(5) 150,000 won - 200,000 won

2) 10,000 won - 50,000 won

) 50,000 won -100,000 won
4) 100,000 won - 150,000 won
)
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(6) 200,000 won - 250,000 won
(7) 250,000 won or more

D 15. Did this survey contribute to your knowledge about wetlands?

(1) Absolutely yes
(2) Yes

(3) Moderately

(4) No

(5) Absolutely no

D16. Which of the following saements best describes your concern about

environment?

(1) Technology can solve dl the environment problems. We should
rely on economic growth

(2) If minimum level of environmental qudity could be guaranteed,
ceaseless exploitation of environmental resources will be no
problem.

(3) Environment is a basc requirement for human life, thus economic
growth should be environment-friendlily adusted.

(4) Environment has a privilege not to be dedroyed irregective of
human's use. The only way is radica change in our life-style

D17. Thank you for your participaion in this survey! If you have any

concerns or opinions you would like to share concerning the quegionnaire
or tidal wetlands conservation, please use the gpace provided below.

Your time and effort is appreciaed.
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