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Estimating the Benefits of Seawater Flowing by using
Meta-Regression for Benefit Transfer
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ABSTRACT : This study aims to estimate the value of environmental services that could be generated by seawater flowing in
the Geumgang Estuary by using meta-regression for benefit transfer. The environmental services that can be generated by seawater
flowing are assumed to be improved water quality, increased biodiversity, and enhanced water-friendly effect. The analysis was
conducted using 122 data from 28 studies from EVIS. The results show that households in the neighborhood where seawater is
distributed are willing to pay about KRW 46,918, KRW 7,752, and KRW 7,859 per year for improved water quality, increased
biodiversity, and enhanced water-friendly, respectively. The WTP of the national households other than neighboring households
was found to be KRW 19,401, KRW 3,206, and KRW 3,250 for the three environmental services, respectively. The WTP for
water quality improvement is higher than that for biodiversity increase and water-friendly effect increase, which may be due to
the fact that water quality improvement is an environmental service that is close to the use value. In addition, neighboring
households have a higher WTP than national households because neighboring households are more likely to evaluate the benefits

of seawater flowing as a use value, while national households are more likely to evaluate it as a non-use value.
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Table 1. Study List for Meta-Regression

No Study Area* T:;?;?:;O?‘f Method Paper type

1 Son et al(2012) Cheonggyecheon 2 CVM,CE Journal Article
2 Lim and Yoo(2015) Namyang-Yugu Stream 4 CVM Journal Article
3 Lee et al(2016) Mangyeong River 3 CE Journal Article
4 Park et al(2015) Jangheung Dam 6 CVM Journal Article
5 Kong et al(2008) Anyangcheon 15 CVM Journal Article
6 Kim et al(2012) Ara-Waterway 2 CVM Journal Article
7 Lee(2002) Han River 1 CVM Journal Article
8 Kwon et al(2009) Paldang Clean Agricultural Belt 1 CVM Journal Article
9 Jeong et al(2004) Chungju Dam 6 CVM Journal Article
10 Park(2008) Bukhan River 1 CVM Thesis

11 Jeong(2010) NamDae River 7 CVM Thesis

12 Jo et al(2001) Paldang Reservoir 1 CVM Journal Article
13 Yoo et al(2009) Anseong River 2 CVM Journal Article
14 Kwak et al(2003) Construction Dam in Korea 4 CE Journal Article
15 Kwak et al(2006) Han River 4 CE Journal Article
16 Yoo and Kim(2008) Otters in Cheongju - Cheongwon 1 CVM Journal Article
17 Chung et al(2008) Anyang River 9 CE Journal Article
18 Cho and Shin(2005) Han River 2 CE Journal Article
19 Shin et al(2009) Bukhan River 6 CVM Journal Article
20 Ahn and Kwon(2009) ManKyung River 1 CVM Journal Article
21 Kim(2007) Taehwa River 1 CVM Journal Article
22 Kim(2009) Taehwa River 4 CVM Journal Article
23 Eom(2001) Mangyeong River 4 CVM Journal Article
24 Leem and Lee(2005) Ecological Riverside Park in Daejeon 4 CVM Journal Article
25 Kim(2004) Nakdong River 3 CVM Journal Article
26 Lee et al(2007) Nakdong River 2 CVM Journal Article
27 Yo00(2007) Seomjin River 8 CVM Journal Article
28 Noh et al(2006) Nakdong'Seomjin River 16 CVM Report

* The English name of the area is written as it appears in the literature.

Table 2. Variable List & Explanation

Category Variable Variable explanation
Dependent Variable (Inwtp) In(WTP) Logarithm of Willingness to Pay
. . . 1B Increased Biodiversity = 1
Environment Service Variable (.X,)
WF Enhanced Water-Freindly = 1
NakDong Destination is Nakdong River = 1
. SeomlJin Destination is Seomjin River = 1
Area Variable (X))
HanGang Destination is Han River = 1
YoungSan Destination is Youngsan River = 1
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Table 2. Continued
Category Variable Variable explanation

P - Tax = 0

ayment e
Y P Charge = 1
Method T CVM =0

etho e
P CE - 1

Study Variable (X)

Survey Type

Survey to Online = 0

Survey to Offline = 1

Paper Tuype

Other = 0

Journal Article = 1

Household Type

National Household = 0

Neighboring Household = 1

Year Year of paper published

Sex Sex Ratio

Social & Economic Variable (X) HH Number of Household
GDPR GDPR/Neighboring Households

* Reference of Environment Service Variable: Improved Water Quality

™ Reference of Area Variable: Destination is Geumgang River
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Table 3. Heteroskedasticity Test Results

Test results
Test type (H, : Homoskedasticity
H, : heteroskedasticity)
1)=4.31
BP Test X (1)=43
P Value > »* =0.0378
. 62) =115.49
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P Value > »* =0.0000
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Table 4. Estimated Results of Meta-Regression Using FGLS

Category Variable Coefficient P value
Environment Service Variable B 1800 0.000
WF -1.787" 0.000

NakDong -0.833" 0.000

Area Variable SeomlJin -0.905™ 0.000

Han -0.357 0.049

YoungSan -1.223" 0.000

Payment Type 0.712"* 0.000

Method Type -1.727 0.000

Study Variable Survey Type -0.761"* 0.000

Paper Type -0.726™ 0.000

Household Type 4,124 0.001

Year 0.154" 0.000

Sex -0.563 0.724

Social & Economics Variable HH 0.000"* 0.000
GDPR -0.002 0.444

Constant term -301.984™" 0.000

Adjusted R? 0.9894
F test 744.02***(15, 104)

** Statistically Significant at a 5% Confidence Interval
** Statistically Significant at a 1% Confidence Interval
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Table 5. Values Used for Benefit Estimation

Values
Variable
Neighboring National
Payment 0.408
Type
Method 0.192
Type
Survey
Study Type 0.092
Variable
Paper 0.933
Type
Household | 0
Type
Year 2007.767
Social & Sex 0.499 0.502
Economics HH 279,910 23,425,904
Variable GDPR’ 578.323 78.649

* These values are not actually used to estimate the benefits of
seawater flowing since estimated coefficients are not
statistically significant.



Table 6. Benefits of Seawater Flowing

Environmental Service In WTP WTP(Won/Year/Household)
. Neighboring 10.8 Neighboring 46,918
Improved Water Quality - -
National 9.9 National 19,401
Neighboring 9.0 Neighboring 7,752
Increased Biodiversity - -
National 8.0 National 3,206
. Neighboring 9.0 Neighboring 7,859
Enhanced Water-Friendly - -
National 8.1 National 3,250
Table 7. Sensitivity Analysis for Changes in Study Variables
WTP(Won/Year/Household)
Environmental Service Improve Water Quailty Increased Biodiversity Enhanced Water-Friendly
Neighboring National Neighboring National Neighboring National
if Payment Type = 0 35,080 14,506 5,796 2,397 5,876 2,430
if Payment Type = 1 71,504 29,567 11,815 4,885 11,978 4,953
if Method Type = 0 65,333 27,016 10,795 4,464 10,944 4,525
if Method Type = 1 11,612 4,802 1,919 793 1,945 804
if Survey Type = 0 50,307 20,802 8312 3,437 8,427 3,485
if Survey Type = 1 23,511 9,722 3,885 1,606 3,938 1,629
if Paper Type = 0 92,425 38,218 15,271 6,315 15,482 6,402
if Paper Type = 1 44,700 18,484 7,386 3,054 7,488 3,096
* Exclude Household Type and Year Variables
714 234259042 7HY5IGTE FEH o2 27 A Y V. Q¢ 4l A=
9 B 45 WY FHL o) A8H ATEH Wro
APR17Z A4 MeE0] Hatgh2 Table 59 gt & A= 274 sl st e sl BAsks €
w74 o e 78 W2 Table 63} At WA 3 ABl 2 ol HERSAEAE ol 85t E45HH. A3
el digk AEfradS A 7S ddeEs o ATE AEsH i 75 Al 2 A AU S

0]
o

7t 46,9189, A= 717E o= A7F 19.4010]9)
o BEHFY S7tl didt Aeiad2 I e
Azt 7,7529, A= 7= AT 32069 0% YERT Z
Fadt ool it AedrmdS I T 9zt
7,859, A 7MtE A7 3,25090.2 FAE AT

B AHIAE AEoAgd2 A A, Aeadt &
o, A2t S7F =22 YeEpder, I 7He A=
ZHEY 2 A=A e 7L AT ol s
SO SAAY & MuATE 3EE A AF T
= 7htell Bis] AR AR g2 W] Wil 2 Ae
S 7 AeR ST 4 Q-

AYAT SAFLR Hslohs Aeiade) Ut
= &RIs7] #3i Household Type W9t &Rl

=<

car HeE A|QJet AFEA W Hpo] wE A=At
295 F5IAT. 24 2= Table 73} .

S AAgE it 9x7o] o]F4to] &
o] FGLSE ©]&-5to] H|eta]AEAS AAIsIelt =4
IS v o= s {5 HS AMEe 23 I 7
3% 74 A, BEHIAE 7L Wi SHiol Zt
AZE 9F 46,9189, 77529, 7,85999] A EJAFHE 7
2 Ao R Ueyth A= 7FEe] A EYARTH-S Al 712
34 A Ao disf k2 19,4019, 3,2069, 3,250¢ 02
A= ST

AN 7HE7F A= 7] Hlsl sl 7
o 3A BristRed, /1 7t A= 7 B
M ZHE 7H 3A B7tskdoh 8 AH| A g

=
+d A Aeadt St BEHdd

ol
2L

19, i,

N
=

N
d

o |

= -

Tole

o= -

=
A
N

Hir oy w2 o

Z7hant o

Vol. 29, No. 4, 2023 197



2 ARINFAG 7P 02 F4sigint. olsh Be
24 20 SHeE, o4 REoR Wk
H| A7} 7k 43 JjA Hele WECTIeRY =719} 24
vt Zojo] vls) AgTHRIel 7i7be 37 Aulzol7] of
2o £ ABIAFAS 71 Fog
A 7k S 450 e Wl AgAR W
V5ol A3, AF JlFE VSR B 7154
o] 27] W&ol Y 1 s $5 WAL A Wt
ol Ao7 A=)
H oL molojA

0

e
3 s 959 Hole B, ol 30l Ades
A8 Ak A4l 2oz ik et BAY
EARIE. R, B ATolA LG dEtBlHEA S B
Hulze] GAEINE TS FaT s S5 BE
#7 AulAE Azlo] AEA BAHoE ABY Ths
Aol ek, ARt B4 el WA S5 50l AF
She 3 Arlae] GAEIE TS Rob] R
w4 AN BiHom WY BWast ok B4, A
F5o] ME B AHA0) A W BE BHRS 4
Aok Whajol wet We] Avgelo] 27 gebd 4 gtk
ol £ ATEY ohlet WA At SHAE 2
ol BEHoE WAL ZACIE KDL
2022). et £ AT A0S 3 ot 2] B8 7
9 87 AElA0 AHAR SoE W QA ek A
7178 ARk el Felsior gk

Ol

References

1. Ahn, S., Kim, G.,
Ecosystem  Services

2016, Economic Values of Freshwater

from Demand and Supply
Perspectives. Journal of Korean Society of Environmental
Engineers, Vol.38 No.10, 580-587 (in Korean).

2. Ahn, S., Kim, J., 2006. An Application of Benefit
Transfer to Outdoor Recreation Values in Korea. Korea
Enviroment Institute ~RE-08. (in Korean).

3. Ahn, S., Noh, B., 2007.

Using Metaregression Benefit Transfer Method in

Estimating Wetland Values

Korea. Korea Environment Institute, RE-08. (in Korean).
4. Ahn, S., Kwon. H., 2009, Application of Contingent
Valuation Method for Benefit Evaluation on Improving
the Quality of Water, Journal of Korea Society of Water
Science and Technology, Vol. 17, No.2 13-26 (in

Korean).

198 SE7|8, 293 K45, 20234

10.

11.

12.

13.

14.

=

Cha, J., Yoo, H., Lee, H., 2018, A Study on Value
Estimation of Water Resources Using Benefit Transfer
Method: Focusing on Meta-Regression Analysis. Journal
of Environmetal Policy and Adminstration, Vol.26 No. 4,
105-122p (in Korea).

Cho, S., Shin. C., 2005, A Conjoint Analysis to the
Economic Benefits of Improved Water Quality of Han
River, Environmental and Resource Economics Review,
Vol. 14, No.03 655-672 (in Korean).

Chung, E., Kong, K., Lee, Kil, Yoo, J., 2008, Evaluation
of Alternative Benefit Using Choice Experiment Method
and Alternative Evaluation Index, Journal of Korea
Water Resources Association, Vol. 41, No.1 101-113 (in
Korean).

W., Johnson, F., & Banzhaf, H. 1998,
Environmental policy analysis with limited information:

Desvousges,

Principles and applications of the transfer method. In
Analysis ~ With  Limited
Information. Edward Elgar Publishing.

Environmental ~ Policy
Eom, Y., 2001, Empirical Evidence on Scope Effects in
Contingent Valuation of Water Quality Improvement in
and Resource

Man Kyoung River, Environmental

Economics Review, Vol. 10, No.03 387-413 (in Korean).

Hwang, B., 2011. Transfer of Benefit-Resort Value of
Palyung  Mt., National Park  Assessed by
Meta-regression  Analysis. ~ Masters  dissertation,

Sungkyunkwan University : 19 (in Korean).
Jang, H., 2013, Valuation of a river using benefit
transfer with meta-analysis : with a focus on the

Su-won river, Masters dissertation, Seoul National
University (in Korean).

Jo, Y., Kim. B., Kwak. J., 2001, Estimation of WTP for
Water Quality Improvements in Paldang Reservoir
Using Contingent Valuation, Environmental and
Resource Economics Review, Vol. 10, No.3 433-460
(in Korean).

Jeong, D., Park, K., Jin. Y., Jo., J, 2004, Application of
contingent valuation method for estimating willingness-
to-pay in planning the intergrated sewerage system in the
catchment of Dam Chung-Ju, Journal of Environmental
Impact Assessment, Vol. 13, No.2 (in Korean).

Jeong, M., 2010, A Comparative Study on Proximity
Effects in Welfare Change from Water Contamination,
Masters dissertation, Kangwon National University (in

Korean).



1.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

eI HEAS o8

KAPF(The Korean Association of Public Finance),
2019,

Management Plan for Geumgang and Yeongsan Rivers

Socioeconomic Analysis of River Facility
socioeconomic analysis of river facility management.

Kawk, S., Yoo. S., Chang. J., 2006, Valuing the
Han-river Estuary: Using Conjoint Analysis, KYUNG
JE HAK YON GU, Vol. 54, No.04 141-161 (in
Korean).

KDI(Korea Development Institute), 2009, Yeongsan
River Recovery Hampyeong District 3 Ecological River
Creation Project. (in Korean).

KDI(Korea Development Institute), 2022, Detailed
Guidance for Conducting a Pre-Feasibility Study: Water
Sector Study. (in Korea).

KEI(Korea Environment Institute), 2006, Development
of Sustainable Estuary Management Strategy in Korea
Il - Estuary Management Palns and Programs -. (in
Korean).

Kim, H., Ahn, S., 2018, Estimating the economic
benefits quality
meta-regression, Environment Forums in KEI, Vol
222., 1-16 (in Korean).

Kim, K., 2004, Comparison of WTPs By Using
Contingent ~ Valuation = Method, Korean Public
Administration Review, Vol. 38, No.3 301-320 (in
Korean).

Kim, S., Choi, S., Kim, T., 2012, Valuing Tourism
Resource Using the CVM: Focusing Ara-Waterway,

of  water improvements  using

Korea Academic Society of Hotel Administration,
Vol.24, No.5 207-218 (in Korean).

Kim, J., 2007, Social Benefits of Improved Water
Quality at the Taehwa River Based on Citizen's
Willingness-to-Pay, Journal of environmental policy,
Vol. 06, No.1 83-109 (in Korean).

Kim, J., 2009, Economic Valuation of the River Water
An
Application of a Contigent Valuation Method with

Quality Improvement in the River Taehwa:

The Korean Journal of Local
Vol. 13, No.2 137-154 (in

Multiple Choices,
Government Studies,
Korean).

Kim, N., Choi, S., Oh, C., 2020, Assessing Public
Preferences for Policies on Seawater Flowing of the
Site Choice
Experiments, Journal of Environmental Policy and
Administration, Vol. 28, No.3 87-111 (in Korean).

Saemangeum  Reclamation Using

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

Kong, K., Park. D., Yoo. J., 2008, Estimating of Social
Preference of the Watershed Resident about the
Anyangcheon Watershed Water Quality Improvement,
Journal of Korea Water Resources Association, Vol. 41,
No.3 315-324 (in Korean).
Kwak, S., Yoo. S., Han. S., 2003, Valuing Multiple
Environmental Impacts of Dam  Construction
-Application of a Contingent Choice Method-, KYUNG
JE HAK YON GU, Vol. 52, No.02 239-259 (in
Korean).
Kwon, O., Choi, J., Kim, W., An, D, Im, J., 2009,
Valuing Environmental Benefits of an Environmentally
Friendly Farming Complex: The Case of Paldang Clean
Agricultural Belt, The Korean journal of agricultural
economics, Vol. 50, No.l1 33-56 (in Korean).
Lee, B., Lee, C., 2016, Water Quality Characteristics
Changing in Shihwa Coastal Reservoir through Increase
in Sea Water Circulation. Korean Society of Water
Quality Vol.2016. 105-106 (in Korea).
Lee, B., Lee, C., 2021, A Statistical Assessment of
Increasing Tidal Mixing Effects on Water Quality in
Journal of Korean
Vol. 37, No. 6,

the Shiwha Coastal Reservoir.
Society on Water Environment,
425-432 (in Korea).

Lee, J., Yoo, S., Kwak, S., 2007, Measuring the Economic
Benefits of Water Quality Improvement of Nakdong-river
-Using One One-Half Bound Dichotomous Choice Model,
The Korean National Economic Association, Vol. 25,
No.2 111-129 (in Korean).

Lee, H., Kang. J., Han, S., Kim. H., 2016, Valuating
the Choice
Experiment, Journal of Environmental Policy and
Administration, Vol.24, No.3 1-24 (in Korean).
Ministry of Oceans and Fisheries, 2014, Development

Mangyeong River Space Using a

of Integrated Estuarine Management.
S., 2002, An Study the

Environmental Facilities Management Utilizing the

Lee, Empirical on
Water Quality Improvement Value, The Korea Spatial
Planning Review, Vol. 34, 4-60.

Leem, Y., Lee, J., 2005, An Estimation of the Value of
Urban Ecological Riverside Park, Journal of the Korean
Regional Development Association, Vol. 17, No.3
95-110 (in Korean).

Lim, S., Yoo. S., 2015, The feasibility analysis of

restoring the ecological integrity of the Namyang and

Vol. 29, No. 4, 2023 199



37.

38.

39.

40.

41.

Yugu streams. Journal of the KRSA, Vol31, No.4
25-45 (in Korean).
Ministry of Environment, 2021, Nakdong River
Research [II on operational improvement and ecological
restoration measures.

Noh, B., Lee, C. (KDI), 2006, Development of
Sustainable Estuary Management Strategy in Korea [II-
Current Status of Esturies and Estuary Management
Park, D., 2008, A Behavioral Analysis on Downstream
Residents of Bukhan River for Soil-Contaminated
Water Abatement, Masters dissertation, Kangwon
National University (in Korean).

Park, S., Lim, S., Ryu. M., Yoo, S., 2015, The
Recreational Benefits of the Jangheung Multi-purpose
Dam, Journal of the KRSA, Vol.31, No.3 79-97 (in
Korean).

Rosenberger, Randall S., and John B. Loomis. 2001,
Benefit transfer of outdoor recreation use values: A
technical supporting the Forest Service
Strategic Plan (2000 revision). Gen. Tech. Rep.
RMRS-GTR-72. Fort Collins, CO: US Department of
Agriculture, Forest Service, Rocky Mountain Research

Station. 59 p. 72.

document

200 S=HE, M2 H45, 2023

42.

43.

44,

45.

46.

ARy - 295

Shin, H., Jeon, C., Choi, 1., Yeon, 1., 2009, Estimation
in Mid -
Down-Stream Area to the Water Quality Improvements

of Beneficiary’s Willingness to Pay
in Upper Bukhan River Basin, Seoul Studies, Vol. 10,
No.4 91-106 (in Korean).

Son, M., Cho, W., Kim, H., 2012, Elicitation of WTP
Before and After Waterfront Restoration - Case Study
of Cheonggyecheon Stream Restoration Project, Journal
of the KRSA, Vol. 28, No. 2 23-37 (in Korean).
Yoo, S., 2007, Measurement of the Environmental
Value of the Seomjin-River Estuary. Journal of
environmental policy, Vol. 6, No.2 1-25 (in Korea).
Yoo, J., Kim. J.,, 2008, Using One and One-Half
Bounded Dichotomous Choice Contingent Valuation
Methods to Estimate Non-market Value of Otters in
Cheongju,Cheongwon  Area, Environmental and
Resource Economics Review, Vol. 17, No.02 349-379
(in Korean).

Yoo, S., Han. J., Park. S., 2009, The Economic
Benefits from Restoring the Ecological Integrity of the
Anseong River, Journal of the KRSA, Vol. 25, No.l
57-73 (in Korean).

* Received 17 November 2023
* Finally Revised 23 November 2023
* Accepted 24 November 2023





