
land

Article

Assessing Tradeoffs between Development and Conservation:
A Case of Land Use Change in a National Park of Korea

Miju Kim 1 , Sangkwon Lee 2 and Chi-Ok Oh 3,*

����������
�������

Citation: Kim, M.; Lee, S.; Oh, C.-O.

Assessing Tradeoffs between

Development and Conservation: A

Case of Land Use Change in a

National Park of Korea. Land 2021, 10,

152. https://doi.org/10.3390/

land10020152

Received: 6 January 2021

Accepted: 30 January 2021

Published: 3 February 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

1 Graduate School of Environmental Studies, Seoul National University, Seoul 08826, Korea; mijukim@snu.ac.kr
2 College of Arts, Sciences, Business and Education, Winston-Salem State University,

Winston-Salem, NC 27110, USA; lees@wssu.edu
3 Graduate School of Culture, Chonnam National University, Gwangju 61186, Korea
* Correspondence: chiokoh@chonnam.ac.kr; Tel.: +82-62-530-4075

Abstract: Protected areas are places that provide diverse ecosystem services, including cultural
ecosystem services. At the same time, the development and unbalanced use of natural resources
in protected areas often create environmental threats and social conflicts. This study estimates the
economic value of environmental consequences derived from the construction of an airport in a
national park in Korea. We employ a discrete choice experiment to assess economic values and
consider a key part of the tradeoffs derived from the airport construction at Heuksan Island of
Dadohae Marine National Park in Korea. The results show that social benefits related to improved
accessibility and tourism opportunities would be generated but at substantial costs resulting from en-
vironmental degradation and the reduction in bird populations. A segmentation analysis also reveals
that heterogeneous preferences exist based on variables reflecting individuals’ visit experiences and
trust in the government. The findings indicate that considering environmental impacts is important
when evaluating the feasibility of a development project in a protected area.

Keywords: conservation; development; protected areas; national park; nonmarket valuation; discrete
choice experiment

1. Introduction

The choice between conserving and developing protected areas is a critical issue in
environmental management. Protected areas such as national parks and reserves have
been designated not only to conserve nature but also to provide environmental benefits
that enhance the quality of life in that community [1]. A good balance between nature
conservation and human use enables sustainable ecosystem functions that benefit both
nature and humans. However, decision makers often need to choose between conservation
and development. While acknowledging the importance of conservation, many people
maintain that developing protected areas can bring economic benefits to a community and
can alleviate poverty [2]. On the other hand, human activities have led to environmental
degradation and threats [3] and the designation of protected areas is often regarded as an
important instrument for protecting biodiversity and habitats [4,5].

The tradeoffs in the choice between conservation and development influence pub-
lic policy decision making [6]. The tradeoff concept is closely tied to the principle of
opportunity costs [7]. Thus, it is important to consider the opportunity costs of policy
alternatives and to identify the project that is most beneficial to the public. Selecting the
best alternative requires a comprehensive assessment of the resources involved [8]. In the
context of environmental resource management, assessing the benefits and costs associated
with natural resources is crucial for project adoption and implementation. In particular,
natural resources and the environment are public (or common) goods, implying that it is
difficult to estimate the economic value of nonmarket goods, including their use value and
nonuse value.
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Several economic valuation approaches have been employed to assess the value of
natural resources. Economic valuation methods convert the environmental value of natural
resources to monetary terms, enabling a cost–benefit analysis of a particular project or
policy [9]. While the economic benefits accruing from development projects, typically
measured with economic impacts (i.e., direct and indirect effects) through an increase in
the number of visitors, are relatively easy to express in monetary terms, economic costs
such as environmental degradation caused by development projects are more complex.
Thus, nonmarket valuation methods are typically used to assess the economic value of a
change in environmental quality because most environmental goods and services are not
traded in the market [10].

Studies have examined the diverse issues related to conservation and development of
protected areas, including the relationship between protected areas and quality of life, the
role of protected areas in terms of ecological value and biodiversity, and the economic value
of protected areas [8,11–13]. Most studies have concluded that tradeoffs between biological
conservation and economic well-being are inevitable [14,15]. Promoting the development
of protected areas may reduce their geographical size or weaken their governance due
to the intensification of human activities, as shown in many cases presented by studies
on protected area downgrading, downsizing, and degazettement (PADDD) [16,17]. There
have been 3749 PADDD events globally over the past 100 years [18], including those that
cause land use and land cover (LULC) changes.

An exemplary case of a potential PADDD event occurs in Korea, involving the planned
construction of a small airport on an island, located in a national park. The construction
of an airport in the Heuksando area is expected to cause the transformation of land use
and social conflicts due to its environmental and economic effects. Local elected officials,
developers, and some residents have been advocating for the plan since it was proposed in
2002. After tempering regulations in 2010 and 2011, the plan was supported in a preliminary
feasibility study in 2013 [19], in which most of the nonmarket services associated with
environmental degradation were not included in the cost–benefit analysis. From the
local point of view, a large amount of public money, especially public subsidies from the
central government, will flow into the region and ultimately contribute to economic growth
through the multiplier effect. The airport will also facilitate tourist access to the region by
providing more transportation alternatives. The increased tourist spending will contribute
to the local economy. However, the airport construction plan has triggered debates on
economic-oriented development frameworks against conservation-oriented ones. It is still
a hot issue even after the National Parks Committee withheld the plan to protect migratory
birds in 2016. While national parks bring economic benefits, the ecosystems they provide
can be devastated by the economic activities associated with the various development
practices that take place in national parks [20].

This study intends to assess the economic values that individuals place on social and
environment consequences derived from the construction of a new airport in Heuksando,
Korea. We employed a discrete choice experiment (DCE) as a suitable method, which
enables researchers to examine individuals’ preferences by determining the relative im-
portance of different attributes [21]. In the following sections, we review the literature
on national parks in Korea and estimate the economic value of environmental goods and
services. Then, we describe the study’s method of analysis and findings. Finally, we discuss
the findings’ implications for environmental effects and economic development.

2. Literature Review
2.1. LULC Changes in National Parks in Korea

National parks in Korea are referred to as regions worthy of representing natural
ecosystems and cultural environments. While a total of 22 national parks—mainly moun-
tainous parks, along with four marine and coastal parks—occupy only about 4% of Korea’s
land mass, they provide habitats for many species, including 45% of Korea’s recorded
species and 65% of its endangered species [22].
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Despite the importance of its biodiversity, development projects accompanied by
LULC changes have been continuously proposed and approved of in national parks by
central and local governments, such as adding golf courses, ski resorts, pumped storage
power plants, cable cars, and high-speed railway tunnels. A concern related to these devel-
opments inevitably arises because of environmental degradation and social conflicts [23,24].
Kim et al. [25] analyzed newspaper editorials on national parks and found that the de-
velopment of tourism facilities was a major issue concerning national park management
from 1990 to 2012, and one example is an installation of cable cars in Seorak National Park.
Chang [23] examined social conflicts due to new cable car installations among diverse
stakeholders. The results showed that the local government and some residents were
in favor of the project because it could help attract tourists. However, the Ministry of
Environment, environmental nongovernmental organizations, and other residents opposed
the project due to concerns about environmental degradation [23].

Social conflicts often become serious due to the lack of principles and the legal sys-
tem for natural resource management despite the fact that related laws have existed since
1967 [26]. The National Park Committee does not have enough power to reject to the central
government’s position [26]. As a result, when there are conflicts among departments of
the central government, a final decision may depend on the president, who can either
allow or prohibit the proposed plan by easing or tightening environmental regulations by
a presidential decree. According to Hwang and Park [27], the government is more likely to
alter environmental regulations when economic development has high priority as a govern-
ment objective. When environmental degradation is expected as a result of development
projects, it is not easy to assess the economic value of degradation. Furthermore, the lack
of consistency in policy decision making processes negatively influences public trust in
the government. In fact, the government’s performance on environmental problems over
the past decades is one of the factors significantly affecting public trust in Korea’s central
government [28]. Given this, a measure of public trust in the government’s environmental
policies was employed as one of the segmentation variables. The following section explains
how to assess the economic value of environmental resources such as protected areas.

2.2. Economic Value of Environmental Resources

Nonmarket valuation methods are commonly employed to assess the economic value
of public goods, including tangible use value and intangible nonuse value. Stated prefer-
ence methods such as the contingent valuation method (CVM) and discrete choice experi-
ment (DCE) are used to estimate the value of nonmarket goods by using consumers’ stated
behaviors in a hypothetical setting. The CVM asks respondents to choose whether they
would be willing to pay a certain amount to realize a targeted level of nonmarket goods [9].
The DCE, an alternative to the CVM, is an application of the characteristics theory of value
combined with the random utility theory [29]. The DCE typically employs multiple choice
sets, each containing a set of hypothetical alternatives from which respondents are asked
to choose their preferred alternative in a choice set. The alternatives are described in terms
of a set of attributes, with each attribute comprising two or more levels [30]. Thus, the DCE
provides information on the amount that individuals would pay for an improvement in an
attribute level or the compensation that they would require if an attribute level declines [31].
The DCE has several advantages over other stated preference methods such as the CVM.
The DCE can capture more respondent information by manipulating multiple attributes
and attribute levels to create various new goods; it can also provide a more profound
understanding of the relative importance of attributes when there are tradeoffs among the
attributes [32].

The DCE has been employed extensively to estimate the economic values of forest con-
servation and protection [33,34], park management [35,36], wetlands [37], coastal resources
and marine conservation zones [38,39], and biodiversity conservation [40]. Furthermore,
several DCE studies have used a segmentation approach and subsequently divided respon-
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dents into subgroups based on the type of outdoor recreation [36], geographic regions [38],
and tourists and residents [39].

Overall, the magnitude of the tradeoffs between environmental conservation and
economic development needs to be carefully reflected upon when establishing public
policy. Although there have been diverse DEC studies, to the authors’ knowledge, there
is a paucity of studies that have directly dealt with the issue of development versus
conservation. This paper expectedly provides comprehensive information on the tradeoff
relationships involved in development projects in national parks.

3. Methods
3.1. Study Site

Heuksando, where Heuksan Airport is to be constructed, is part of the Dadohae
Marine National Park (DMNP) (see Figure 1). The DMNP is the largest national park
in Korea, with a total area of 2266 km2 (1975 km2 of sea area and 291 km2 of land area)
and is spread widely from Hongdo of Sinan County to the Dolsan area of Yeosu city. The
DMNP contains about 400 islands and is divided into eight park districts, including the
Heuksando and Hongdo district. The DMNP attracts about 550,000 visitors per year, and
the Heuksando and Hongdo district is known as a main tourist attraction in the DMNP [41].
This area is part of the East Asian-Australasian Flyway, where it serves as a stopover and
wintering site for sea-crossing migratory birds and a habitat for resident birds [42–44].

Land 2021, 10, x FOR PEER REVIEW 4 of 16 
 

also provide a more profound understanding of the relative importance of attributes when 
there are tradeoffs among the attributes [32]. 

The DCE has been employed extensively to estimate the economic values of forest 
conservation and protection [33,34], park management [35,36], wetlands [37], coastal re-
sources and marine conservation zones [38,39], and biodiversity conservation [40]. Fur-
thermore, several DCE studies have used a segmentation approach and subsequently di-
vided respondents into subgroups based on the type of outdoor recreation [36], geo-
graphic regions [38], and tourists and residents [39]. 

Overall, the magnitude of the tradeoffs between environmental conservation and 
economic development needs to be carefully reflected upon when establishing public pol-
icy. Although there have been diverse DEC studies, to the authors’ knowledge, there is a 
paucity of studies that have directly dealt with the issue of development versus conserva-
tion. This paper expectedly provides comprehensive information on the tradeoff relation-
ships involved in development projects in national parks. 

3. Methods 
3.1. Study Site 

Heuksando, where Heuksan Airport is to be constructed, is part of the Dadohae Ma-
rine National Park (DMNP) (see Figure 1). The DMNP is the largest national park in Ko-
rea, with a total area of 2266 km2 (1975 km2 of sea area and 291 km2 of land area) and is 
spread widely from Hongdo of Sinan County to the Dolsan area of Yeosu city. The DMNP 
contains about 400 islands and is divided into eight park districts, including the 
Heuksando and Hongdo district. The DMNP attracts about 550,000 visitors per year, and 
the Heuksando and Hongdo district is known as a main tourist attraction in the DMNP 
[41]. This area is part of the East Asian-Australasian Flyway, where it serves as a stopover 
and wintering site for sea-crossing migratory birds and a habitat for resident birds [42–
44]. 

 
Figure 1. Location and map of the study area, Heuksando, Korea. 

Heuksando is a key island in the Heuksando and Hongdo district of the DMNP and 
belongs administratively to the Heuksan-myeon area of Sinan County in South Jeolla 
Province. Heuksando is situated 92.7 km away from the mainland, and multiple islands 
including Hongdo, Damundo, and Daedundo along with Heuksando constitute the 
Heuksan archipelago. Heuksando has an area of 19.7 km2 and a population of 4494 as of 

Figure 1. Location and map of the study area, Heuksando, Korea.

Heuksando is a key island in the Heuksando and Hongdo district of the DMNP and
belongs administratively to the Heuksan-myeon area of Sinan County in South Jeolla
Province. Heuksando is situated 92.7 km away from the mainland, and multiple islands in-
cluding Hongdo, Damundo, and Daedundo along with Heuksando constitute the Heuksan
archipelago. Heuksando has an area of 19.7 km2 and a population of 4494 as of 2016 [45].
Heuksando is famous for its landscapes, cruise ship tours, and seafood. According to
a report by the Korea Development Institute (KDI) [19], about 426,000 tourists visited
Heuksando every year during the 2000s.

3.2. Data Collection

We collected the data through an online survey using a panel recruited by an online
survey company (Embrain.co.kr located in Seoul) between November and December
2017. The survey used a quota sampling strategy in proportion to the population of each
metropolitan area to ensure the selection of a nationally representative sample with respect
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to all geographical areas of residence. The study population was confined to individuals
who had visited at least one national park over the previous five years, as the questionnaire
included many national park-related policy and management questions. The number of
visitors to the national parks amounted to 47 million as of 2017 [22], and the population of
South Korea was about 51 million [46]. Although the study sample is not likely to represent
the entire population, we expect that almost all of the Korean people have visited a national
park at least once during the previous five years. A total of 12,839 invitations were sent out,
and 2200 individuals were willing to participate in the survey. Among them, 1090 were
not qualified due to age, gender, and region quotas and another 158 did not complete the
survey. The survey was closed after 1000 individuals completed the questionnaire.

3.3. Discrete Choice Experiment

The DCE, as a stated preference method, uses hypothetical scenarios to elicit public
responses regarding the relative importance of given attributes. To develop the attributes
and levels for the DCE, we used an extensive literature review, including a preliminary
feasibility report [19] and an environment impact assessment report [47], which were key
papers that reflected accumulated social discussions. The social benefits of the airport
construction include reduced travel time due to improved accessibility for residents and
tourists, and enhanced economic impact of tourism. The KDI report [19] indicated that
a new airport expectedly reduces travel time between Seoul and Heuksando from seven
hours to less than three and optimistically increases the number of visitors to 1,364,000.
However, the report was also criticized due to its overestimation of the demand and the
omission of environmental consequences. Many environmental concerns related to the
airport construction were also addressed, including damage to trees and coasts and the
threat of bird habitat destruction in the island. The environment impact assessment [47],
which was conducted afterwards, claimed that the airport construction would remove
about 120,000 trees, 41 hectares of forests, and 13 hectares of coast, which would seriously
affect birds and their habitats in Heuksando.

The following five attributes and levels were identified: (1) degradation in forest and
marine environments (ENV), (2) reduction in the number of birds (BIRD), (3) improvement
in accessibility (ACCESS), (4) additional tourism opportunities (TOUR), and (5) household
income tax (TAX). The first two attributes are associated with environmental concerns
(ENV and BIRD) derived from the airport construction, and two others are related to the
social benefits (ACCESS and TOUR) associated with it. The attribute ENV indicates the
degradation in forests and marine environments in the airport areas planned, and the
attribute BIRD refers to the reduction in habitats and the population of birds. The ACCESS
attribute indicates the improvement in accessibility for residents and tourists, and the
TOUR attribute specifies the availability of local amenities and tourism activities. Finally,
the attribute TAX indicates the annual additional household income tax charged for the
next 10 years. The levels used for each attribute were also carefully selected to represent the
conditions of either a new airport or no airport and are presented in Table 1. A low level is
the condition when the airport is not constructed, and medium and high levels represent
viable conditions when the airport is built. We evaluated the social and environmental
impacts of the airport construction by asking the respondents to read the instructions (see
Appendix A) before answering the DCE questions.
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Table 1. Explanation of the attributes and levels.

Variables Explanation Levels

ENV Degradation in forests and coastal
environments in the planned airport area

· Low: No damage
· Medium: Estimated damage to the forests and coastal

environments of about 20 and 10 soccer fields, respectively
· High: Estimated damage to the forests and coastal environments of

about 40 and 20 soccer fields, respectively

BIRD Reduction in habitats and population of
birds due to the airport construction

· Low: No damage to bird habitats and no change in the bird
population

· Medium: 5% decline in bird habitats and 15% decrease in the total
bird population

· High: 10% decline in bird habitats and 30% decrease in the total
bird population

ACCESS Improvement in accessibility for
residents and tourists

· Low: several transportation means required, and the travel time is
quite long (e.g., from the center of Seoul to Heuksando, about 7 h)

· High: travel by air, and the travel time is relatively short (e.g., from
the center of Seoul to Heuksando, about 3 h)

TOUR Availability of local amenities and
tourism activities

· Low: limited accommodations and restaurants scattered on the
island and few tourism activities available

· Medium: some accommodations and restaurants located on the
island; some tourism amenities and tourism activities available

· High: a variety of accommodations and restaurants located in the
island and diverse tourism amenities (e.g., information centers,
trails, and museums) and tourism activities (e.g., walk
and fishing) available

TAX The annual additional household income
tax for next 10 years

· KRW 1000 (USD 0.94), 3000 (2.81), 5000 (4.69), 10,000 (9.37)

The number of combinations of choice sets from the five attributes with two to four
levels is substantial. Thus, to ensure that each respondent answered a manageable number
of choice sets, a fractional factorial design suggested by Kuhfeld [48] was employed using
SAS®9.3, which generated 36 choice sets. A blocking tool was used to divide the 36 choice
sets into nine versions. Therefore, each version of the questionnaire contained four choice
sets. Figure 2 shows an example of the choice sets used in the questionnaire, which consist
of two alternatives and a no-choice option.

The DCE has often been used to assess economic values in the field of natural resource
management because it reflects individuals’ tradeoff-oriented preferences. The DCE is
based on utility maximization theory and random utility theory. Utility maximization
theory suggests that individuals try to maximize their utility (or benefits) by making better
choices [49]. While each choice alternative (or product or service) consists of numerous
attributes, it is known that individuals commonly make decisions based on a small number
of key attributes that are most interesting to them. Thus, the five attributes described above
were selected for this study. Random utility theory posits that utility is composed of a
measurable (or systematic) section of utility using the five attributes included in the choice
sets and a random error component reflecting other attributes not included in the study
(i.e., uncertainty factors). Thus, the utility of choice alternative j can be represented as

Uj = Vj(X) + εj = Xjβ + εj,

where Vj is the measurable section of utility and εj is the random error component of
utility. Furthermore, Xj is the vector of the attributes, and β is the coefficient vector to
be estimated. Because the random error component is not observable to researchers, a
statistical assumption is required for model estimation. Typically, assuming the error
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terms are independently and identically distributed with the extreme value distribution, a
condition logit (CL) model can be used to estimate Uj [50,51].
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A CL model can provide only a single set of parameter coefficients for the attributes.
This means that the CL’s estimation results represent the preferences of an average individ-
ual. However, it is more realistic to assume that there is no average individual and that
substantial preference heterogeneity prevails. Consequently, a random parameter logit
(RPL) model takes into account unobserved heterogeneity in the systematic section of the
model by letting the coefficients vary randomly over individuals and thus overcomes the
CL model’s constraint [52]. This study’s RPL model was employed using NLogit 5.0®.

4. Results
4.1. Descriptive Statistics of Sociodemographics

The descriptive statistics of the samples derived from the survey are shown in Table 2.
The final data used for analysis included 1000 respondents. The mean age was 42.5, and about
half the respondents were male (51%). Less than one-fourth of the respondents had previously
visited Heuksando (23%), and 23% had a household monthly income of KRW 6 million
(about USD 5623)1 or above. About 66% had a bachelor’s degree or postgraduate education.
Respondents’ trust in the government’s environmental policies was evaluated using 12 five-
point scale items proposed by Grimmelikhuijsen and Knies [53] (see Appendix B), and the
exploratory factor analysis indicated the existence of a single factor. After aggregating these
items, a discrete variable, TRUST, was created with a relatively low mean score of 2.79.

1 as of 2 December 2017; https://www.Exchange-Rates.Org/Rate/Usd/Krw/12-29-2017.

https://www.Exchange-Rates.Org/Rate/Usd/Krw/12-29-2017
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Table 2. Descriptive statistics of explanatory variables.

Variable Description % or Mean 1

GENDER A respondent’s gender
Male 51.0%
Female 49.0%

AGE Respondent age (year) 42.49 (12.16)
EDU Level of a respondent’s education (year)

High school graduation or less (0–12) 13.8%
Some college education (13–15) 20.5%
Bachelor’s degree or higher (>16) 65.7%

INCOME Respondent’s income
<KRW 1 million 2.6%
KRW 1 million–2 million 5.7%
KRW 2 million–3 million 15.2%
KRW 3 million–4 million 18.4%
KRW 4 million–5 million 20.0%
KRW 5 million–6 million 14.8%
>KRW 6 million 23.3%

VISIT Previous visit to Heuksando (1 = yes, 0 = no) 22.8%

TRUST
A respondent’s trust in the government’s
environmental policies (coded 1 to 5, 1 = very
unlikely, 5 = very likely)

2.79 (0.81)

1 Parentheses indicate standard deviation.

4.2. Estimation Results: An Aggregate Model

The results of the random parameter logit model with 500 Halton draws are shown
in Table 3. A normal distribution for each coefficient besides TAX was assumed in the
estimation. The goodness-of-fit measure evaluated with McFadden’s ρ2 was 0.161. An
alternative specific constant (ASC) was inserted into the model to assess the effects of
the attributes that were not included in the utility function. A positive ASC coefficient
suggested that the respondents preferred to choose the proposed alternatives to none of
the alternatives provided. We inserted the respondents’ visit experience and trust in the
government’s environmental policies as interaction terms to see their effects. Dummy
coding was used for each attribute. The effect of each attribute level was shown by the
parameter coefficient, and the other level (i.e., low level) not included in the estimation was
used as the base. For example, the additional tourism opportunities attribute had three
levels and two dummy coded variables were estimated using the other level as the base.

All attribute coefficients were statistically significant with a priori expected signs. The
negative coefficients of ENV indicate that the respondents preferred the low level over
the medium or high level, suggesting that they did not want environmental degradation
caused by the airport construction. Likewise, the negative coefficients of BIRD suggest
that the respondents did not want to see the number of birds reduced due to the new
airport. Contrariwise, the positive coefficient of ACCESS indicates that the respondents
preferred improved accessibility to the Heuksando area. The positive coefficients of TOUR
suggest that the provision of expanded tourism opportunities in the area due to the airport
construction would help increase the respondents’ utility. Finally, the negative coefficient
of TAX confirms that the respondents did not prefer increases in income tax, as expected.
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Table 3. Results of the random parameter model (aggregate model).

Attribute Level Coefficient Std. Err SD of
Coefficient 3 MWTP (KRW)

Degradation in forest and marine
environments (ENV)

Medium −0.6506 *** 0.128 1.7769 *** −1796
High −1.7285 *** 0.154 1.7769 *** −4772

Reduction in the number of birds (BIRD)
Medium −0.4997 *** 0.130 1.9065 *** −1380

High −0.9129 *** 0.131 1.6088 *** −2520
Improvement in accessibility (ACCESS) High 0.2318 * 0.125 2.2399 *** 640

Additional tourism opportunities (TOUR) Medium 0.4873 *** 0.135 2.1666 *** 1345
High 0.7122 *** 0.127 1.9564 *** 1966

TAX 1 −0.3622 *** 0.023
ASC 2 0.6339 *** 0.285

Visit × ASC 0.7982 *** 0.183
Trust × ASC 0.4818 *** 0.092

N 4000
Log Likelihood −3685.27
McFadden ρ2 0.161

Significance levels of 0.1 and 0.01 are represented by * and ***, respectively. 1 Tax/1000. 2 The alternative specific constant (ASC) is coded 1
for alternative A and alternative B and 0 for neither alternative. 3 SD means standard deviation.

Instead of fixing the parameter coefficients at the mean, we allowed them to vary
over each respondent. This specification can be represented as standard deviations of
the coefficients in the RPL model [52]. All of the standard deviations of the coefficients
were significant, suggesting that incorporating individual heterogeneity was beneficial.
Moreover, the standard deviations of the coefficients were relatively greater than the
coefficients, indicating that some respondents were likely to express different preferences
with opposite signs of the coefficients [37].

To convert the respondents’ preferences for changes in each attribute to monetary
value, marginal willingness-to-pay (MWTP) per household per year was calculated by
dividing each coefficient by the coefficient of income tax. These are reported in Table 3.
Obviously, larger MWTPs indicate respondents’ greater preference for that option relative
to the base level. With all other attributes remaining the same (i.e., ceteris paribus), the
MWTPs of the medium and high levels of ENV were KRW −1796 (USD −1.68) and KRW
−4722 (USD −4.47), respectively. Negative MWTPs mean that the respondents’ benefits
would diminish due to the airport construction. The MWTPs of BIRD were KRW −1380
(USD −1.29) and KRW −2520 (USD −2.36) for the medium and high levels, respectively.
On the other hand, the respondents would gain benefits of KRW 640 (USD 0.60) related
to improved accessibility (ACCESS) to Heuksando and benefits of KRW 1345 (USD 1.26)
and KRW 1966 (USD 1.84) via medium and high levels of additional tourism opportunities
(TOUR) due to the new airport.

4.3. Estimation Results: Segmented Model

Among the interaction effects included in the aggregate model, VISIT and TRUST
were statistically significant, implying that there were significant group differences. Conse-
quently, these two variables were used to segment the respondents into two subgroups.
We used VISIT to group the 228 respondents who had visited the Heuksando area and the
rest (772) who had not. Most coefficients were significant with the expected signs, but the
coefficient ACCESS was not significant for either model (Table 4). Furthermore, a difference
was detected in the coefficients of the medium level of ENV. This coefficient for the group
with visit experience was not significant.
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Table 4. Results of the random parameter model and the marginal willingness-to-pay (MWTP) of segmented groups
(visit experience).

Attribute Level
Visit = Yes Visit = No

Coefficient MWTP (KRW) Coefficient MWTP (KRW)

Degradation in forest and marine
environments (ENV)

Medium −0.3505
(0.228)

−1026 N.S.

(662)
−0.7274 ***

(0.153)
−1958
(419)

High −1.0505 ***
(0.255)

−3075
(719)

−1.9952 ***
(0.189)

−5371
(496)

Reduction in the number of birds
(BIRD)

Medium −0.6961 ***
(0.247)

−2038
(702)

−0.4385 ***
(0.160)

−1180
(431)

High −0.9206 ***
(0.223)

−2695
(653)

−0.9230 ***
(0.161)

−2485
(432)

Improvement in accessibility (ACCESS) High 0.3667
(0.227)

1074 N.S.

(657)
0.1968
(0.147)

530 N.S.

(396)

Additional tourism opportunities
(TOUR)

Medium 0.7381 ***
(0.263)

2161
(757)

0.4095 ***
(0.155)

1102
(418)

High 0.9551 ***
(0.246)

2796
(696)

0.6036 ***
(0.147)

1625
(395)

TAX 1 −0.3416 ***
(0.042)

−0.3715 ***
(0.027)

ASC 2 2.3275 ***
(0.347)

2.0541 ***
(0.199)

N 912 3088
Log Likelihood −851.77 −2831.95
McFadden ρ2 0.150 0.165

Note: Significance level of 0.01 is represented by ***. Standard errors in parentheses. N.S. = nonsignificant coefficients. 1 Tax/1000. 2 The
alternative specific constant (ASC) is coded 1 for alternative A and alternative B and 0 for neither alternative.

To compare the coefficient magnitudes between the groups, MWTPs were calculated,
shown in Table 4. The delta method [54] was employed to generate standard errors. A stan-
dard hypothesis test (i.e., independent samples t-test) was employed to test the hypothesis
of MWTP inequality between the two groups. Besides the nonsignificant coefficients that
were excluded for comparison, all of the MWTPs were significantly different at the 0.01
level, denoting a high degree of preference heterogeneity. In general, the respondents who
had not visited the Heuksando area were likely to be more concerned about the negative
environmental impacts of the airport construction (i.e., ENV and BIRD) and to be less
interested in additional tourism opportunities, as their MWTPs were lower than those of
the respondents who had visited the area.

Next, 473 respondents were placed in the high-TRUST group and 527 were placed in
the low-TRUST group based on the mean score of 2.79. The statistical significance levels
and coefficient signs in Table 5 were identical, except for the ACCESS attribute, which was
not significant for the high-TRUST group. The equality of the MWTPs was also tested
(Table 5). All of the MWTPs were significantly different between the two groups, except
for the coefficient of ACCESS, which was not significant. These results indicate a high
degree of preference dissimilarity. Overall, the high-TRUST group was likely to be more
concerned about environmental damage caused by the airport construction (i.e., ENV and
BIRD) and less interested in its economic benefits (i.e., ACCESS and TOUR).
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Table 5. Results of the random parameter logit model (trust in government).

Attribute Level
High Trust Low Trust

Coefficient MWTP (KRW) Coefficient MWTP (KRW)

Degradation in forest and marine
environments (ENV)

Medium −0.6920 ***
(0.180)

−1985
(516)

−0.6918 ***
(0.200)

−1711
(481)

High −1.8980 ***
(0.223)

−5445
(630)

−1.7016 ***
(0.241)

−4207
(562)

Reduction in the number of birds
(BIRD)

Medium −0.5066 ***
(0.183)

−1453
(517)

−0.5253 **
(0.205)

−1299
(503)

High −0.9454 ***
(0.200)

−2712
(570)

−1.0140 ***
(0.200)

−2507
(469)

Improvement in accessibility (ACCESS) High 0.1781
(0.178)

511 N.S.

(511)
0.3581 **
(0.183)

886
(445)

Additional tourism opportunities
(TOUR)

Medium 0.3650 *
(0.186)

1047
(536)

0.6239 ***
(0.201)

1543
(492)

High 0.6508 ***
(0.166)

1867
(471)

0.8078 ***
(0.202)

1997
(489)

TAX 1 −0.3486 ***
(0.030)

−0.4044 ***
(0.039)

ASC 2 1.7669 ***
(0.225)

2.6975 ***
(0.304)

N 1892 2108
Log Likelihood −1737.00 −1942.18
McFadden ρ2 0.164 0.161

Note: Significance levels of 0.1, 0.05, and 0.01 are represented by *, **, and ***, respectively. Standard errors in parentheses. N.S. = non-
significant coefficients. 1 Tax/1000. 2 The alternative specific constant (ASC) is coded 1 for alternative A and alternative B and 0 for
neither alternative.

5. Discussion and Conclusions

This study assessed a major part of the economic costs and benefits derived from
the construction of an airport in a national park. The DCE was employed to consider the
tradeoffs between economic costs and benefits. Two attributes, ENV and BIRD, reflect
economic costs, whereas ACCESS and TOUR belong to the economic benefits of the airport
construction. The study results show that the environmental costs and economic benefits
were estimated to be about KRW 7292 (USD 6.84) and KRW 2606 (USD 2.44), respectively,
assuming that the levels changed from low (based on no change) to high (an utmost change
derived from new airport construction). In addition, the two variables, VISIT and TRUST,
were used for segmentation analysis to check for heterogeneous preferences among the
segmented groups. Non-visitors indicated significantly higher economic costs of the airport
construction, as measured by ENV and BIRD, than visitors did (KRW 7856 (USD 7.36)
and KRW 5770 (USD 5.41), respectively). Regardless of the significance of coefficients,
non-visitor reported, however, lower economic benefits, as measured by ACCESS and
TOUR, than visitors did (KRW 3870 (USD 3.63) and KRW 2155 (USD 2.02), respectively).
Similarly, the high-TRUST group reported higher economic costs (i.e., ENV and BIRD) than
the low-TRUST group did (KRW 8157 (USD 7.65) and KRW 6714 (USD 6.29), respectively)
but indicated lower economic benefits (ACCESS and TOUR) than their counterparts (KRW
2378 (USD 2.23) and KRW 2883 (USD 2.70), respectively). Thus, individuals who had
visited the island and those with a low level of trust in the government’s environmental
policies were more supportive of the airport construction in Heuksando. These results
suggest several policy-related implications.

First, the DCE results expectedly make the cost–benefit analysis of the airport con-
struction project more comprehensive. The results show that a new airport would generate
extensive economic benefits but that its economic costs could be also substantial. As indi-
cated above, the attributes of ENV and BIRD can be considered the costs from the airport
construction while ACCESS and TOUR can be considered its benefits. Thus, the total social
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costs were illustratively calculated using the total number of households in Korea, which is
19,673,875 [46]. The MWTPs at the population level amounted to KRW 91.6 billion (USD
85.8 million) for the ENV attribute and KRW 48.8 billion (USD 45.7 million) for BIRD,
assuming that the levels changed from low to high. However, the sample of this study
was limited to the visitors to the national parks and, thus, caution needs to be taken to
generalize the results.

The KDI report [19], mentioned above, included only direct costs related to the
construction and maintenance of the new airport and thus probably underestimated the
costs, as environmental impacts were not properly considered. In brief, the report included
reduced travel time as the primary social benefit, which amounted to KRW 33.7 billion (USD
31.6 million) based on an individual’s value of reduced travel time (KRW 11,400 per hour
as the opportunity cost of non-working time multiplied by 3 h for reduced travel time)
and the number of plane users, who showed their interest in flying, among the visitors
(30% of 1,364,000) [19]. While reduced travel time is compatible with the attribute of
ACCESS of this study, our results indicate that the equivalent benefits were estimated to be
KRW 15.3 billion (USD 14.4 million) using the MWTP of ACCESS and the total number
of households. This amount seems to be about half of the benefits projected by the KDI
report [19], implying that the report likely overestimated the value of reduced travel time
to support the airport construction. If environmental costs were properly included, the
previous benefit–cost ratio at 4.38 [19] would be considerably lower.

Second, there are significant differences in economic value between the segmented
groups based on previous experience visiting the island. Visitors placed higher economic
values on BIRD and TOUR and a lower value on ENV than non-visitors did. This shows
that visitors who are interested in having more tourism opportunities are concerned about
a decrease in bird populations while non-visitors pay more attention to the negative
environmental issues related to airport construction on the island. A similar result was
found in Hearne and Salinas [55], where international tourists were found to be significantly
in favor of preventing access to some of the ecotourism trails in order to reduce congestion
and carrying capacity, while the results were not significant for the residents. Thus,
visitors are more likely to be supportive of the airport construction than non-visitors.
This finding can be interpreted as an example of the conflict paradigm suggested by
Charles [56]. As stakeholders, the visitors seem to display a rationalization paradigm
that favors user convenience and productivity while non-visitors lean more toward a
conservation paradigm that prefers environmental conservation. Thus, the perspectives of
both visitors and non-visitors should be taken into account when considering the airport
construction in a national park. In addition, the results show that the coefficients of ACCESS
were not significant for visitors or non-visitors, raising the question of whether the airport
construction project would improve island accessibility, one of its main purposes.

Third, the results suggest that the degree of individuals’ trust in the government’s
environmental policies influences their view on the development project. The high-TRUST
group, that placed higher economic values on ENV and BIRD, was more concerned about
environmental issues and was less interested in enjoying additional tourism opportunities
with lower values on ACCESS and TOUR than the low-TRUST group. While this is
seemingly counterintuitive, individuals’ low trust in the government’s environmental
policies helps explain the results. The average for TRUST was 2.79, measured on a five-
point Likert scale, indicating generally low trust in the government’s environmental policy.
In Grimmelikhuijsen et al.’s [53] comparative study, the mean values for the Korean
sample were also generally lower than those of the Dutch sample. Trust may be low
because the respondents are tired of various development projects such as the installation
of cable cars in national parks and have learned that such development projects do not
necessarily generate positive economic impacts and may even create a large deficit. The
lack of transparency associated with public policy may also reduce the public’s trust in the
government [53]. Even those with a high level of trust in the government’s environmental
policies have more negative views (such as regarding the reduction in forests, coasts, and
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birds) than positive views (such as on the expansion of tourism opportunity and ease
of access). These results suggest that the government needs to enhance public trust in
its environmental policies. In other words, the government needs to be careful about
proposing development projects that negatively affect the environment. Additionally,
public education and outreach programs should be implemented to help stakeholders
understand the goals and effects of government policies.

This study has several limitations that are worth noting for potential future research
directions. First, the sample of this study was confined to those who had visited the
national parks and did not include Heuksando residents. Preferences may differ between
residents and nonresidents [39,57], and future research should examine if any preference
heterogeneity exists between the two groups. Second, a decision rule such as majority
rule [21] was not mentioned in the survey questionnaire based on the fact that policy
decisions belong to more the political realm than public deliberation in Korea. Third,
the two attributes associated with the benefits were expressed in qualitative terms, and
the two other attributes associated with the costs were expressed in quantitative terms.
Consequently, caution is needed in interpreting and generalizing the study results. Finally,
there can be other factors that may not be easily quantifiable but important and the
consequences of environmental damage may differ from those expected in the study design.

This study estimated a key part of the costs and benefits of the construction of Heuksan
Airport using nonmarket valuation and showed how the preferences vary between the
segmented groups. Regardless of the respondents’ visit experience or level of trust in
the government, they valued the environmental costs highly. The analytical framework
used in this study can be also applicable to other development projects to assess tradeoffs
between economic costs and benefits. Decision makers should consider the environmental
costs tied to economic development when seeking stakeholders’ preferred option between
conservation and development.
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Appendix A

Heuksan airport was proposed to be constructed in Heuksando of Sinan County.
This new airport is expected to help expand the tourism opportunities of park visitors
to the Dadohae Marine National Park (DMNP) and to improve traffic accessibility for
residents in the Heuksando area. Consequently, the airport will contribute to promoting
economic development in the Heuksando area through nature tourism and to improving
the quality of life for residents. On the other hand, the construction of the airport will
inevitably cause various environmental concerns at the DMNP. In particular, as a result
of securing airport runways and safety areas, 175,000 m2 of forests and 82,700 trees will
be damaged and the number of migratory birds using the Heuksando area as a stopover
point will decrease. Furthermore, additional environmental damage is anticipated, such as
the reduction in habitats for flora and fauna, altercation of the coastline due to 85,600 m2 of
coastal landfill, increases in water usage, and increases in household sewage and waste
because of a growing number of tourists.
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Therefore, it is necessary to establish and implement plans that have both positive and
negative impacts. Given the information above, we would like to ask how you evaluate
the following choice sets, which consist of two alternatives and a no-choice option. You
will be asked to choose a better alternative that you prefer in each choice set question.

Appendix B

Questions on the respondents’ trust in the government’s environmental policies
proposed by Grimmelikhuijsen and Knies [53]:

I think that, when it concerns domestic environmental management policy,

a. The government is capable.
b. The government is effective.
c. The government is skillful.
d. The government is professional.
e. The government carries out its duty very well.
f. If citizens need help, the government will do its best to help them.
g. The government acts in the interest of citizens.
h. The government is genuinely interested in the well-being of citizens.
i. The government approaches citizens in a sincere way.
j. The government is sincere.
k. The government honors its commitments.
l. The government is honest.
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