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A Test of Scope Effects in the Economic Valuation of Urban Riverine
Restoration for CBA: Comparison between the CV and CE Approaches
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Abstract: This study aims to test the scope effects on willingness to pay (WTP) estimates,
using contingent valuation methods (CV) and choice experiments (CE) of urban riverine
restoration scenarios with a differing scope of Gwangju River. Based on a split-sample
survey for an external test of scope effects, two samples were taken from the Gwangju
area and two samples were taken from the three capital areas: Seoul, Incheon, and
Gyeonggi. Online questionnaires used in the survey were the same, except for the
information pertaining to the specific project area of the river: one sample area (i.e., 6 km) is
the old city central and the other is the old city central plus downstream (i.e., 12 km), which
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is approximately two times longer. According to the results, the average WTP values from
the CV datasets were 7,600 KRW to 8,200 KRW per person per year and not significantly
different across the four samples; however, there was a significant variance for a
large-scale structural change, particularly involving the removal of concrete structures along
the river. On the other hand, the average WTP values of local residents based on the CE
datasets were approximately 9,900 KRW per person per year for the smaller scope and
5,800 KRW per person per year for the larger scope. The historical and symbolic meanings
of the Gwangju River in the context of local livelihoods might be predominant in the overall
valuation process of riverine restoration. In contrast, the average WTP values of distant
residents living in the three capital areas based on the CE datasets were approximately
10,500 KRW to 14,400 KRW per person per year, showing a limited scope effect.
Cost-benefit analysis might heavily rely on the adopted valuation methods, spatial scope of
the project, and the target populations. Relevant policy implications are provided.

Key Words: Riverine Restoration, Scope Effect, CBA, Choice Experiment, Contingent Valuation
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B7F dd 7159 $8740] AU A7 BAW, Aol Wkl s
A weda] A glo] ofi, Qlzko] AriH o Lk 3440 ol
A 27 €dh. o] AZHA] =2l ety EaX g #ed] d
w02 Bk AU, BEAVIET Sesel FH, BaTele) 4
% ) FRAo® AEethal sHAlth oA AERt 2 o] A
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BEoHA Hestz Ao e 83 1o At od o] f &
AEACNE & Holl U= b EA 1 1U] A2k <:l%‘ De] 42 °l8
=3 l

A

3 Ao] £35S “E—%A}@ 91t olle gUT S £ of

sS4 AgEE TAHA AEA 9

A (1) FFAL A FAQF D), Q) FFA B4 422

7 4 59 2 49 39, 6) 2902 e et s} | 54 %
ik

=4S A9ct= 4719 |3y
% o/N&E 45
= 3 7N, 5% 2719
‘:1‘3]"] &4 17H AEF &4 VIE R 9u|Sle AgdE(ZolA
AE)CE FA5t7] YollA B a3t 4 A-fE 11°]tHHensher et al.,
2005). webA HHAH $49 $EES w6 oA UEH =S AAIsH] 9
SiA= 29k 39 HigTt H= 12709 AgdRoe] HEs AASH 39
A AARIOAlE A2 67 &2 F9 671E FASIE vigsto] SHoteE
St TS CVERES (I8 29 7 7H AlYE L § 7 F4H9=
U = =, CEAE o719 vidy} SPEEE AAsnh Agdio]
et 2E AAdA= APEANN=200) 4 B3-S priors® ]85t &
SAA(D-error efficient designs)?} HEE o} thFerrini and Scarpa,
2007). AHdEARE 201949 6E°l| FFARE 322 HASHH.



BETE DEE AR EY Q| AP BE37] CVER
FE4 bkm
S1 4FA F=A 6km L — 500 oxfol
- oK% 6km =4 bkm
S2 ZFA A 12km g e — 500 2xto|
FE4 bkm
S3 =2l PEd 6km o — 493 DxLQ|
- oK% 6km FZ4 bkm
S4 > TR 12km ST e — 300 2xt9|
° 5t Mol S E S0 “SAAY el ortet ZEU ks 2 0t2ioll sHE O[0|X|7F 2H Bl
olo

TAISPAEAY ALY ¥ WP} Al EojAtdo] = S A85H] ¢
A (B H3F Zo] 4749 HEZRALE 580 E ZPstoi(a split-sample
survey) S HARELZ 7FsSH Solh AEFARE B SUA O
dA19] 2719 & QVJZ] of Zpol7}t itk A& AlQlstile v Be A
E°] FYSHA. B HHY e A 6kmitE YR Sk #
& S S3, :ILE”JJF SHRE Zools HA 12kmE L= ko 29
SAE WHrojXinth AR9] 2 S1T 2= BAIR]L, 39 Sd= E=d((A]
2 9lA, A7) ARAR 1Atk W AZRAE v)w FEOZ HA3} o]
= B2 A4S F3A0 gt A7 A|GFR1 7 AFAE Ale]
o 993t A}lo]& HoF11 2lojA(Concu and Atzeni, 2012; Kim, Mjelde,
Kim, Lee and Ahn, 2012; Rolfe and Windle, 2012), §Y81E F714 0
= AAs] A% Aol

ME E29 TGS SEAY AFAAETREE FHAA )L
4, ABUE 7€ & QAFEA ] ReE T4 qFohs S5
/ﬂ.(stratlﬁed radom sampling) 2.2 201949 8L~9Ho] Z 3P}t
ZAE A Aa4te] AoFo® 2102 ZFPsilon, FFHE
S13}F S2%= 747} 5007, SEAREL 3 30087 $4 493502 A5
th Sde= I AFolA APsiAE A=;E 1,000800 23 +=d
SEAE &5tk

o]

e
e Ao
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FFA SHA 1,000 = SHAF 79389 B4 BEEE H|
WSEH E 53 gt giFEe] 74 HEol oA S1t 83, 2Fal
s39F 547} A FARE FE HojFal Sl *6& o] 3t |l o4} 1AL
PEdke SHAE AEANR 2510 L e vl Hoktt FAl
W2 *Xﬂ S oF 50%, FEAAIRE A %HO F 60%7F AHEATE
Bagd sngA]?jA SH W W7t =d9 o]§ ko] Hsf A

3o Felg & 9

o, AN B2 AT G AIAGELDE B2 4

=
=
YFERT} SEURE BE SN GRS S ol A4S
Z2]
-
+

—_

T 98 s FFA LB % 70%7} 730] 2 YA

FRIT A FN0T 4L Jor], FEA SHAL oF 63%

(E5) SEX £ ¥ 22 = 51 012 HEH HIE(%)

e FE ZEd
o= S1(n=500) __S2(n=500) __S3 (n1=300) __S4(n=493)
A =l 49.60 49.80 49.67 49.29
c= o 50.40 50.20 50.33 50.71
19~29 22.00 23.00 20.33 19.88
30~39 21.40 20.40 17.33 19.68
Hd 40~49 23.20 24.00 22.33 21.70
50~59 23.00 22.20 18.67 20.89
60 0|4 10.40 10.40 21.33 17.85
- 1ZE 0lot 20.20 22.60 19.67 21.91
o CHet Ofed 79.80 77.40 80.33 78.09
3002t & 02t 31.60 35.80 23.00 25.96
A5 300-4997H ¥ 35.80 31.60 33.67 35.50
(Brg)  500-699% & 19.20 19.80 23.33 23.94
700':'r 2 014 13.40 12.80 20.00 14.60
Z 3-43] 0] 4.00 4.40 12.33 11.56
= ZF1-23) 17.00 17.60 22.33 19.27
;E = 1-28] 28.80 29.60 29.67 25.76

3| 34.60 32.40 16.33 19.07
48 GiS 15.60 16.00 19.33 24.34
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AEing EA40= Nlogit 4.0, 500 halton F&& AHEoFTh b=
O] BATHA] 574 2L 4 BEE 2R Egs. ) DE 285t
FAsH. F4E T Ol AT B4 2HE o (E oI (& 7)9
Asldct. CV 2¥3} CE 2y 25T BAAFE(Pseudo-R7) 7} 242
0.62%} 0.30 oo 2 £2 AHES Hoj1 o}, CV XY 9] A k=
FEBAHRYP O Hegto| wht AhE )= o] AKChoi, 2013).
S 483 AR gty PR = SHH&/d T tiFEo] AAE
= FOF HolFA glon SAFORE 5% oA sttt

(B 6) 2 FE2 DS CV MNP 24 A}
Variable S1 S2 S8 S4
ASC? 10.1609” 9.45938" 9.4594" 8.9135"
PAY -11.9423" -11.5649" -10.4008" -9.7548"
Standard deviation parameters
PAY:REMOVE® 0.8962" 0.6163 0.6163" 1.1129"
NsPAY® 6.6917" 6.3748%* 6.3748" 6.3869"
Model fit
LL -793.1331 -786.75 -786.76 -858.60
X2 2572.617" 2585.37" 2585.37" 2383.46”
Pseudo R? 0.62 0.62 0.62 0.62
AIC 0.5314 0.52717 0.52717 0.5832
BIC 0.5394 0.53518 0.53518 0.5913
Respondents 500 500 300 493
« ASC= ST 42 SIH=H ALE|Q HEIE LIEHY
b SREA0NM Hoh= T2t0|E2 22 £E4C=2 FHrEE(Normal) #A2 HF BEHXIZL 00t

CH2 2t2 7RI B9 M2t|E 7450 SAMCE 90| Q= 22E 7
MSE ORMO| 20102 ALt2| 0] 27HEH(REVOVE) X8 Q2E effect-coding2 2 Xz|&t
* 5% T R, ** 1% +=F0|lM |2
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(2 7) MELR(CE)S XMBT B2 24 2t

Variable ST S2 S3 S4
ASC? -4.4514" -4.6560" -4.6415" -4.4137"
WAT1 -0.6815" -0.4722" -0.0923 -0.1905
WA2 1.2370” 0.9085" 1.0122” 0.8879"
IN1 0.5435" 0.348™ 0.1339 0.1192
IN2 0.1444 0.0959 0.2003 0.2179"

OUT1 -0.0933 0.0037 -0.0956 0.1435

ouT2 0.1770" 0.0628 0.2744" 0.2124"
BIO -0.1285 0.0833 0.1329 0.1186
RE1 0.3260" 0.1364 0.1575 0.1016
RE2 -0.1787 -0.0192 0.4178" 0.1868
PAY -2.4661" -2.9104" -2.4517" -1.8338"

Standard deviation parameters

NsASCP 4.2882" 4.0875" 5.2402" 4.6103"

NsWAT1? 0.3845 0.0134 0.3269 0.0450

NsWA2P 1.3716%* 1.14617 1.2539” 0.8945™
NsIN1® 0.4302" 0.2492 0.3664
NsIN2P 0.2335 0.6911° 0.5146"

NsOUT1® 0.3675 0.2722 0.6887" 0.2212

NsOUT2? 0.2488 0.4865" 0.4558" 0.3052

NsRE1? 0.6811" 0.6055" 0.4475 0.26117
NsRE2° 0.8358™ 0.9964" 0.8715" 0.6609"
NsPAY® 2.1476" 2.7230" 2.5113" 0.9434"
Model fit
LL -2311.16 -2254.19 -1317.37 -2276.46
X2 1969.36" 2083.29" 1320.26™ 1946.47"
Pseudo R? 0.30 0.32 0.33 0.30
AIC 1.5548 1.5168 1.4871 1.55271
BIC 1.5968 1.5588 1.5512 1.59323
Respondents 500 500 300 493
2 ASC= SHUQHLZ “MEIOIE CHoto] MEH0| K|z B E8S HOE
b SN HHot= Di2t0|EQ B2 E4O2 HEE(Normal) X2 HFE BEHAPt 0t

tE #E 7HAE B2 Ii2H|H 2150] ALz 90| Q= 228 71
* 5% =Z0M R, ** 1% =Z0|M 22

3. CVol| 27t Zu7tx| & 7HEAE

CVE ol&sto] 4H EAAR(E 6)F HIRCE E/EAY gle
EAA] AdE| 0] it Bt AEYAFA(CVI)S HFEEE FH5H3
ok 193 (1" 7 o] 4] Afele] BAA HAE HASH ] S8k
A 95% AZ| A7 A 7451 tHKrinsky and Robb, 1986). sFHE-¢
AAO] MeE “FEA 6km” BE T4 6km¥} 5HF 6km” AAE o
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oz SAL ERE BRABANNGEINS o 199 Wd 7,600

B 0805 37 AT S5 ST FAMA 235, o
S 20164 GRAALATAGNA SR 72T 3,000 2587}
Lk Fol 95% AT WA meshA 4 3 Bk 5% 4
ZoA et @ 4 gold Hi 7143t Hg At 3, 4

B9 v THE SR e AAZH] ST Aelsus Betop
Ut ARuge] BE waE EAT s ojeist 2ok vt W9
Aol HoRt BAPH QA (857 Aolo] Estrhe S} ARe

T Aakel AA_Ho)7| 5 - Z5E, 1996; Burrows et al., 2017; Frontuto
et al., 2017; Borzykowski et al., 2018; Giguere et al., 2020).

Q8 7) CVIZES 0|83 X2 (H) £ 21

14,000 - ZFEH 58 WTP(#): cv
12,000
10,000 -
8,000 § 7500 ¢ 8175 I < 5 ; 8,193
6000 -
4000
2000 -

0 t . .

51 52 s3 54

Eq. @)l w2tk (& 69
gol of Al #2he deR 59
FHZ 2004 = 5% FEOIA v«lo A gttt EEEE S39%

1 d 2,00099] lﬂ%ﬂg«l*}gﬂﬂ Se Aow 4
et FEA O Be ste FFEE SI2 oF 1919 Wi
1,000909] B2l ZAteo] SIgltt. of #4152 20169 A=A
TN FHYE 7 120097 FARE Eolth

OL‘JO-U

:l:‘
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A
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H
ISt

2 s Aol tojA sd BES A 7 B9 A
Atolof 1919 wid 8,300€% 9,70099] B+t A E2JAt o] 212}
o= FAEAH. o5 FAl= 5% FolA = g
TH(Poe, Giraud and Loomis, 2005). §tH, FFA| UL 4] &

S 1909 B id 7,30099] 7HA7F doiA, AA EHof ot
4,6009 Eot 5% oA FostAl AA ARt HYadE HojFgl
ok 3 455olA E=ol7t E7Hs 39E /A S Hstol tishA
FFA SEAES TEd SEHAEY tE2A FAAR A2 E HoF

ATk,

i—".
PO )

1o 4y %9
oy, E2 rir i

E 8) CEE M3 XI22A1(H) Fd 21t

Variable S1 S2 S3 S4
WA1 =51 =124 4,129 4,842
WA2 7,269 4,620 8,257 9,684
IN1 4,408 2,395 0 1,188
IN2 2,204 1,197 0 2,376
ouT1 718 0 1,119 1,158
OuUT2 1,435 0 2,239 2,317
RE1 2,644 0 1,704 0
RE2 1,322 0 3,408 0
BIO -1,042 0 0 0
Total 9,866 5,818 10,496 14,377
F WAz BRA B0 SRY 4L SRR S, B %
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FEAA FolsHA deste v, 2 d SEAES W9 442 2
At Ed Helol st 2o et FARH FFANE
A FARE ARle] AYHE A ks
A FNAM S BhE Hiﬁ}?ﬂilﬂr T
20l A= FFEET S —roﬂfﬂ 7HAE FosHA] gAY
FAAQ derg Bt sPE /\}‘Q oot g E2ef AolofA
ol2fet At AP P W] HisfAE FARIAR, FE
ST FFEEN SR URE LA AR 7oA e 4
7olle W% FolshA] b= HHE, FEAA 9] FA e Eof fsiA]

Bt il 1,3009~3,40099] A=A S HoFQdH.

r-Ll

7& Zpolof| w2 A&t zo]] YRS Aoty| Yol &4
HE FHE AR EYGAAS B O R CVIT 5% P& AU
Q0] digt oS At SA, FFEE 4L (IY 8y Zo| 7
o] #Hole 1917 | 5800908, Fx4 EY we
9,900¥Et}t 5% =l A F2loHAl B Zth(Poe et al.,, 2005). ¥4, =
A AFAEL O™ 99t Zo] HA Heoll Het 1973 B HYS
14,4009 0.2 LA W99 10,500€5E Tt 40% A FH=Ao 59
T2 5%1A BARCE FTE Aol ottt A AFAES] WY
a7 FFE AIsA oA Lew and Wallmo(2011)9] A+ A} F-AS
o AWHo R, FFHEY FS H Hy, BF 7175k, $EHRES]
3% Hee 71451 Hos et

(13 8) FFE=2 IFH L il(a)2t T 2Hb) ZH7IX| Bl

(a) =N S wrp(®l): EFHEE(S1) (b) HM S wip(Rl): BFEE(s2)

44444

8172 8316
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A2 9) +THEE ZHIIA| bl

=3 wrp(#)

25,000 24,056

T4 Z8l(s3) x1x1| 2l(s
20,000 l

15,487
5866 14 377 14,843

10,496
10,000 7,564 7,776
5,000 3,033
1,651 1,646
0
AT e 5’ }:\1\ ¢ \ ,
’* vzfo e?" M %% e?" rzT >’ »\% f"

o|gA FHH 47 EEE o]&sto] AAH shHEY At Qo] i)
A B EHEA S Yttt VIEARE 20199, TAVIZES 49
o BE47)7E 504(20239~20729) 0.2 st (5
LAY, 2008). FAE2 TR RAL =5 FLA o] wet
A AAFZREE 0GR E 4.5%, 31ERE 5087 E 3.5%S 285
it H]-8-2 7|0 PPA AueFHY RA] 25 ZAR Fe7t
o} AW nA4=E FAHE 20199 72 FHileto] AXtsATHEH A
ALY, 2016). HE], FEMAE YT L2 FF FFH A&
AZF10T E/Y)S FUH 42 Fgohe A2 A7 42.79 Yol A
Zo] A=At WY 74 7|Hol whet Fe7tet AAER A F2
55 IHE |ASHAY BASH: 271 A3t 478 3] dsiA AA 16
IS (3 Qo HEstt. E9], = d ﬁi(ssﬂ s4)9] A&
JAH L A= Hdt i} FARH ] fEo(F S F7HE- 595 2019), A
=9] ofF QA+ H-Eoto] vl HWelS ﬁl&é}ﬁt}.
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3% B/CE AWEH, 722 BAY 9 A (Ve E°ﬂ Azl
Jel3 BEAT ARAY BEOIA 1 o4e] e

B, P4 BAEE BA7} PR U] EeEE 4
el Bgao] Ui UBE FRE BelFAW, FFAVSEIH
S)e gL A9 B/C7 1T Aok, FEYS A

delA CES 83 ASolut 180} 2 B/CE Holxtt 5, 1&1—504%
4o AgE o 24 /T BUAQ W, B 2

RS |
By At =2 5 9

_&
Jf
)
I‘_u 0
Al

4>l' rsl

Cv CE

S1 S2 S3(M=)  SAm=) S S2 S3(E=) A=)

89,315 97,029 89315 97029 89315 97029 89315 97,029

9314 8947 33557 336268 11,633 6860 430,7% 590,102

MOl 198,873 191,049 7,164,969 7,180,156 248,392 146,471 9,198,538 12,600,126
B/C 2.23 1.97 8022 74.00 2.78 1.51 10299 129.86
SoiMHIE 260,789 269417 260,789 269,417 260,789 269417 260,789 269,417

Ixg Y 10,835 9,640 383878 422898 13192 680 570,675 590,102
SoEY 231,349 205,830 8,303,494 9,029914 281,675 146,471 12,185,311 12,600,126

o
e
=
=
ofo

-1
it
oM e
1 r_E
r=
ie}

e
=
H ]
I}

710
B/C 0.89 0.76 31.84 3352 1.08 0.54 46.72 46.77
V.42
2 7ot SR AL B2 MolE vEA B O P2 29
of ME WL CVSH CES Zg3le] 29lgiet. SHARUAY hy
¥9] Wste] oS AVHOR AR S FREL A% S
B2 1S SYH 02 Sske] AA/NE vastgict. 24 23] o
shl, maleke] wato] uet SRS HAEK g Wel
e 5 9IoHe A AT 8 ARG 2851 el
e welavel] oat wiwe] 2 Holsk Stk A SHelsher.



ZAZHA B7F 719 F CVE o]&oto] 343 AEAIHL BT
Zpolol| #A §lo] Hd HMaFrt g
7,6009~8,2009), E/EA 9} 22 Fx7 wslofE &
o} CEE 34 A EJAIH S FFRES B HA 5

g B 5,800, F+EAlO] tioiA= 9,900928 F=o], B¢ H
Auct F44E F5HA WrYgshs AoE YEstt 53], 54 obF
(M) AFAEL AA g0l Al 1,30092] AE2JAtdS HojFo
U, T4 disiAE 14,00099] AEJAINS HojFA I HY Zpo]
7t o ¥, CEE F83% =3 SEAEL 351 724 29
1050097 AA| B9 14,400902 Aste HARINE HoFoit

SEAEYS A H9] Ztolof qlojA Gt FEL AdiHos A
ZQl WS BESh= ATol QdolA 378 M7t Eolud B Z
o] Z7FsH= MU S BojEet uhg, shEYo] o] Rojx] & FiY 2|
o AFAEL 1 FAF S5
wiof dut ZulEw e HAaNE Bt o] E5ALS A9
ot= FH Ao FEA A7hRle] FFH9 NG 4GS YA
Aot AFA] FHY oh Aol R} ol

opeto 2 S E-AS B3 A AA AL A tiet WS 7
Sk 7]9oll & &pol7} SlolAl o7t ) S/ R ATH(2016)00
Ai Cvz A goto] £PPH S5 B3 Y7 EAE B A

Aol tist A=t 7HF Bt A7E A EQJALY

1%@. EZ2, AED7F GEbA] AHAQL v
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9] wslol] e Wolo] Wis}, =
MgETe] WA gtk AL ARsAnielE BEE, 1996
Burrows et al., 2017: Frontuto et al., 2017, Borzykowski et al., 2018;
Giguere et al., 2020). 1Ho|= BF5IL, CVe B A9 22
7HAAQL F2 WSt A ST Folle 1 "ok RIZSHA ®HE

FEATY, 2011, "SPAEAAA Q) ALS] - BAH Bt A .

AAIE, 2016, “AHAFHS o83t FF4 B /8 SRS 24, A =8,
Agdista, AL

A5 -1 -85 ol5 - I - UAZE 5, 2012, AE5Y97159] BAZ 7HA]
571 T AR F e A, 16(4), pp.9-18, DOL: 10.34272/forest. 2012.
16.4.002.

dighl=t 2, 2017, 100t 58 THA s, AL dighal=t HE.

AF, 2015, “FEYAA /LS FF9 AAA WIS CVM F-8of| 9lof A
9] Aot A AEE S, A LEF G A AT, 23(2), pp.435-461.

o17|5 - TEE, 1996, ‘FANAY S| A 7HA]: CVM B 72 B3t A A A 53
A3, 6(1), pp.87-109.

olm| -G, 2012, “EA SFHEAAIAS 5 A v HS P& L EARRL A
Al AN BAAGES AR TR AT, 116), pp.67-96, DOL:
10.17330/joep.11.3.201209.67.

]3|k, 2015, “AEAEHE o]-83t HbH shFt B-9] 7Hx] Bt gk,
39(9), pp.47-60, DOIL: 10.17086/JTS.2015.39.9.47.60.

HRE- G- g R, 2018, “EIAIAHIA AAASIZEA] B2 71 A =4S
B4 S0, (NIB-H2FATE; 2018-05), At AL,



HlgHel2 A

CHotHE ARIIRIC) Helan 2E « 179

ujo
rok

2l
o

, 2019, "EAISPAE-A A7HA] oA ARl Ee A, &
A AT, 28(4), pp.645-673, DOL: 10.15266/KEREA.2019. 28.4.645.
F3}, 2019, "EEAIA I FAALS] ] B7E 71 A s E
H] RO BA (NIE-H AT 2019-05), A4 LY.
SR AT, 2008, TR EEANA 9] AH BRI RAF HEAH =7 - HAAT
(A45), A& =TI LY.
, 2016, "20169 %= AHIEFFARAL B4 FH EAGHE AFEE-A(X]

=

= AT S FARR A =2 A ek, 2012, TAHIEFRIRAE

CVM &4A1 7HAd d7ts, A&t A& KDI S5 FAEAE;: =24

o, ok

AR =S, 2011, TAESH B 71e AR A, TP SR

. 2014, "BEoPd B ARl adt EA Ay, QI S E

Arrow, K., R. Solow, P. R. Portney, E. E. Leamer, R. Radner, and H. Schuman, 1993,
“Report of the NOAA panel on contingent valuation,” Federal Register,
58(10), pp.4601-4614.

Bateman, I. J., R. T. Carson, B. Day, M. Hanemann, N. Hanley, and T. Hettet et al.,

2002, Economic valuation with stated preference techniques: A manual,
Northampton, MA: Edward Elgar.

Bateman, L. J., B. H. Day, S. Georgiou, and I. Lake, 2006, “The aggregation of
environmental benefit values: Welfare measures, distance decay and total
WTP,” Ecological Economics, 60(2), pp.450-460, DOI: 10.1016/j.ecolecon.
2006.04.003.

Borzykowski, N., A. Baranzini, and D. Maradan, 2018, “Scope effects in contingent
valuation: Does the assumed statistical distribution of WTP matter?,”
Fcological Economics, 144, pp.319-329, DOIL: 10.1016/j.ecolecon.2017.
09.005.

Burrows, J., R. Newman, J. Genser, and J. Plewes, 2017, Do contingent valuation
estimates of willingness to pay for non-use environmental goods pass the
scope test with adequacy? A review of the evidence from empirical
studies in the literaturem, In D. McFadden and K. Train (Eds.) Contingent
valuation of environmental goods, (pp.82-152), Cheltenham, UK and
Northampton, MA, USA: Edward Elgar Publishing.

Choi, A. S., 2013, “Nonmarket values of major resources in the Korean DMZ areas:
A test of distance decay,” Fcological Fconomics, 88, pp.97-107, DOL
10.1016/j.ecolecon.2013.01.014.



SHAHM H293 M23
, 2020, “The impact of arbitrary constraints over the payment parameter

180
on WTP: A case of a normally distributed random parameter,” Journal of

Environmental Economics and Policy, 9(2), pp.125-139, DOI: 10.1080/
21606544.2019.1614482.
Concu, N. and G. Atzeni, 2012, “Conflicting preferences among tourists and
residents,” Tourism Management, 33(6), pp.1293-1300, DOL: 10.1016/

j.tourman.2011.12.0009.

Costanza, R., R. de Groot, P. Sutton, S. van der Ploeg, S. ]J. Anderson, and I.
Kubiszewski et al., 2014, “Changes in the global value of ecosystem

services,” Global Environmental Change, 26, pp.152-158, DOI: 10.1016/

j.gloenvcha.2014.04.002.
Diaz, S., S. Demissew, J. Carabias, C. Joly, M. Lonsdale, and N. Ash et al., 2015,
“The IPBES conceptual framework — Connecting nature and people,”

Current Opinion in Environmental Sustainability, 14, pp.1-16, DOL:

10.1016/j.cosust.2014.11.002.
Daly, A., S. Hess, and K. Train, 2012, “Assuring finite moments for willingness to
pay in random coefficient models,” 7ransportation, 39(1), pp.19-31, DOIL:

10.1007/s11116-011-9331-3.
de Groot, R., L. Brander, S. van der Ploeg, R. Costanza, F. Bernard, and L. Braat et
al., 2012, “Global estimates of the value of ecosystems and their services

in monetary units,” Ecosystem Services, 1(1), pp.50-61, DOI: 10.1016/

j.ecoser.2012.07.005.

Ferrini, S. and R. Scarpa, 2007, “Designs with a priori information for nonmarket
valuation with choice experiments: A Monte Carlo study,” Journal of
FEnvironmental Economics and Management, 53(3), pp.342-363, DOIL:

10.1016/5.jeem.2006.10.007.
Frontuto, V., S. Dalmazzone, E. Vallino, and S. Giaccaria, 2017, “Barmarking
conservation: Further inquiry on scope effects in stated preference
methods applied to nature-based tourism,” Tourism Management, 60, pp.

130-139, DOI: 10.1016/j.tourman.2016.11.017.
Giguere, C., C. Moore, and J. C. Whitehead, 2020, “Valuing hemlock woolly adelgid

control in public forests: Scope effects with attribute nonattendance,”
Land Economics, 96(1), pp.25-42, DOI: 10.3368/1e.96.1.25.
Hensher, D. A., J. M. Rose, and W. H. Greene, 2005, Applied choice analysis: A

primer, Cambridge: Cambridge University Press.
Johnston, R. J. and M. Russell, 2011, “An operational structure for clarity in



HlgHel2 A

o

2l
o

rok

CHotHE Y ARZIRIS Helan 2 - 181

ecosystem service values,” Ecological Economics, 70(12), pp.2243-2249,
DOI: 10.1016/j.ecolecon.2011.07.003.

Kim, J. Y., J. W. Mjelde, T. K. Kim, C. K. Lee, and K. M. Ahn, 2012, “Comparing
willingness-to-pay between residents and non-residents when correcting
hypothetical bias: Case of endangered spotted seal in South Korea,”
Fcological Economics, 78, pp.123-131, DOIL 10.1016/j.ecolecon.2012.
04.008.

Kotchen, M. J. and S. M. Powers, 2006, “Explaining the appearance and success of
voter referenda for open-space conservation,” Journal of Environmental
FBconomics and Management, 52(1), pp.373-390, DOIL 10.1016/j.jeem.
2006.02.003.

Krinsky, I. and A. L. Robb, 1986, “On approximating the statistical properties of
elastistics,” Review of Bconomics and Statistics, 68(4), pp.715-719, DOIL:
10.2307/1924536.

Lew, D. K. and K. Wallmo, 2011, “External tests of scope and embedding in stated
preference choice experiments: An application to endangered species
valuation,” Environmental and Resource Economics, 48(1), pp.1-23, DOL:
10.1007/510640-010-9394-1.

Louviere, J. J., 2001, Choice experiments: An overview of concepts and issues, In J.
Bennett and R. Blamey (Bds.), 7he choice modelling approach to
environmental valuation, (pp.13-36), Northampton, MA, USA: Edward
Elgar.

Louviere, J. J., D. A. Hensher, and J. D. Swait, 2000, Stated choice methods.
Analysis and applications, Cambridge: Cambridge University Press.

MA, 2005, Ecosystems and human well-being: Systhesis (Millennium ecosystem
assessment), Washington DC: Island Press.

McFadden, D., 1974, Conditional logit analysis of qualitative choice behavior, In P.
Zarembka (Ed.), Frontiers in econometrics, (pp.105-142), New York:
Academic Press.

, 2001, “Economic choices,” American Economic Review, 91(3), pp.
351-378, DOL: 10.1257/aer.91.3.351.

McFadden, D. and K. Train, 2000, “Mixed MNL models for discrete response,”
Journal of Applied Econometrics, 5, pp.447-470, DOI: 10.1002/1099-
1255(200009/10)15:5¢447::AID-JAE570)3.0.CO;2-1.

Pascual, U., P. Balvanera, S. Diaz, G. Pataki, E. Roth, and M. Stenseke et al., 2017,

“Valuing nature’s contributions to people: The IPBES approach,” Current



M 293 H23

182
Opinion in Environmental Sustainability, 26, pp.7-16, DOL 10.1016/

j.cosust.2016.12.006.
Poe, G. L., K. L. Giraud, and J. B. Loomis, 2005, “Computational methods for
measuring the difference of empirical distributions,” American Journal of
Agricultural Economics, 87(2), pp.353-365, DOL: 10.1111/5.1467-8276.

2005.00727.x.
Rolfe, J. and J. Windle, 2012, “Distance decay functions for iconic assets: A ssessing
national values to protect the health of the Great Barrier Reef in

Australia,” Environmental and Resource Fconomics, 53, pp.347-365, DOI:
10.1007/510640-012-9565-3.
Sillano, M. and J. de Dios Ortuzar, 2005, “Willingness-to-Pay estimation with
mixed logit models: Some new evidence,” Znvironment and Planning A,
37(3), pp.525-550, DOIL: 10.1068/a36137.
Thurstone, L. L., 1927, “A law of comparative judgement,” Psychological Review,
34, pp.273-286, DOL: 10.1037/h0070288.
Train, K., 2003, Discrete choice methods with simulation, Cambridge UK:
Cambridge University Press.
UKNEA, 2011, The UK national ecosystem assessment technical report, Cambridge:
UNEP- WCMC.
UKNEAFO, 2014, UK national ecosystem assessment follow-on, Cambridge:

UNEP-WCMC.
USEPA, 2015, National ecosystem services classification system (NESCS): Framework

design and policy application, Washington DC: United States Environmental

Protection Agency.

Venkatachalam, L., 2004, “The contingent valuation method: A review,” Environmental
Impact Assessment Review; 24(1), pp.89-124, DOIL 10.1016/50195-9255

(03)00138-0.



EMBRAIN KA
aMacromill Group company “

28 ZADIX Holal 2
ZH OlA

Exs) THM TATLULDL

201915 28
ST HYR: FPYE TSI EHE)
A &k 041-950-5421
= A 041-950-5821
’- HTBAR; SYYEE A E 9 AH041-950-5421)
i"%j*gEH%h 55 TESHE =
iyt i 8
EMBRAIN KA S

aMacromill Group company u

—.-.-:%”‘%ﬂ*l%—’.‘—ﬁﬂ
x—ﬂ*lﬁﬂll et A YLt

> E=H
254 gﬂam Hiryateg
L2 matx] 23km

> S2AMEHY

54 6km + 3FF6km
(SHAH EF XIHAUA
AT X 12km 72

t—

183



184

517
ot

EMBRAIN KA
aMacromill Groun comgany n

M X293 H2&

> S YR FS(UUEHY YeME| T 4SS AE), FO1F 28U
FrHe & 3YEs M2, 120 HeM2|  4E8s A8)

> RE G o E(6T0 B/E) YA FY, ERA FYY A(300 E/Y)
Fh =g

b A8 017 168, =& 758 M4

b S RTAE 2 AR, HFAE HA

> 5HH0|E: REY I HH MAT2, YFEHTt 370m P2 Y}

2o1sh BE

it

of o

1o

o) FuML

o

7 olume ue

m”f

EMBRAIN KA
aMacromill Group compsEny n

G EE0 AL s BB EHE 27 A B A BEE sl deUd

rr




EMBRAIN KA
aMacroml Brous comaany - LN

HeMAE =T FABHe] AT G2y Ys ANe

o

SHY=H FHPIX|S Helei Ay

HESSE Bo| BlS LT

o
m

) orle

EMBRAIN KA
aMacromill Group company “
2

HOMAE B AZR

o

= 543 Ol

1E0f 1~28|

EMBRAIN RA
aMacroml Braupcamaany - LN

21 HotAHE AT 22 ofHc) o o) == of MRSTHE
#7 TR 7
RS AR BEE
ER

o SHEE O DO [z 0| S3He L7R

olgsta Y

ra
4>
oo
Ll

185



ZH
Ah

186 - StAHM H293 H25

EMBRAIN KA
acromill Group campany “

Fstm B2AES

a

]

o
oig

AU A

W

~AAlZHD|2E

EMEBRAIN KA
& Macremill Group company n

23 HemMs

(g

! 7

7

EMBRAIN KA
a Macromill Group company “

HatAl e AR AZ SHEo)
308 0%

1A|ZF O] 4 ~ ZA|ZF OS¢

7| Ef

O tog o4~ 20

Hr

ol

of
g

IAIZE O 4 ~ 2A1ZF O] 2k

o

Al

rs
b-]
2

Ho o
Tt

o
rio

r
¥

o gt

o

i

om i
12

10t

o

ojm Sxo= o84 LT

712 B2 o= Y ULK

O 202 0j% ~ 30

© 2nzh oy

308 O}4 ~ 1AIZH O]

212t op

e

ne

3

olo
]

oo
i



HISHOIZ A 95t TAIBHHE S FHIHKIS HeIET 2K

EMBRAIN KA

—_—
aMaccomilGroupzempany - LAWY

[
"
o

|

a2k HZA AT SHEHAM T2 0lB5HE AlLolL T2E eiT LA 2

e
REAHE= wEs sz

B, s¢ HETAL 25717

LE 25% (oi=EE HSASE 5 2E, 92, T

el 2 0= SN AE FtE =B 5)

7|Et | |

EMBRAIN KA

—
& Macromill Group company w

5 FoHE BTEAA oS WRel ¥ 20| §

50
s

i3
o
=

ra
1
olo
m

| W oorle

EMBRAIN KA

——
aM N Group company “

1 FEA SR Mol ok S BETAS ohE B ok ZULW
CtASCr
S48
TEE YTy e ]
EETH L EY

187



188

BHIAMM 29 25

=l =

EMBRAIN KA
aMacromill Groug company u

THES BEEY BT BEYUL
ZEE gEEE0 Mo

EMBRAIN KA
aMacromill Group company “

SEAZE Hels oo ZE UL

A= D EMBEN WS tis) BotETA.

EMBRAIN KA
aMacromill Group company m

-1 HotH Ae S HEHO
A St

W ZTto|=tn BZeh LA

rn

olo
e}



EMBRAIN KA
& Macromill Group company n

12 mEAE

SIS 2

o

H7tx|12 Mt

Uy

atLje

ZTTO| Yo 0 DAO| FHMLKOM SN
casg
L aEHE 2ST A D T
MH=ZET 3 HEH4A 4850 U ANAERRT
) 22 O EAF a5 U Qb Oim ST
k=t le 7| &t
EMBRAIN KA —
a Macromill Groupcompany m
2 ATHME BEH0| TEZFAIE BESE HTE STVOEM YN FL50I MO AL
oo sasc | Easig [ =Esoc | =estxigc | s sass 2o |
9 ) ‘ [ ) |
EMBRAIN KA ——
aMacromill Group company “
31 AoAs BEEo S¥E SX G 9% SUAE IIohn Yoks AES o ALY
o

189



190 »

SAEM H29H 25
EMBRAIN KA .
a Macromill Group company n
= SR BTEoE BN 6Y B/UHE)E RY47t SSET SLD 2] 245 E/UEWF SULE
 BEF 4 U JoMs BTHEC AT Bo= ofF et 57E st LT
= O 249 £/

EMBRAIN KA
& Macramill Group company n
41 HoHHE BN £B0| B 01 YERSLD RLTALMD
mideg
C4Y o E=0jeas

EMBRAIN KA
aMacromill Group company zs

HetAlMe el stHUES} Bl of T et YastdUape

[




HIZHOISAS 913t EASHIS S ZHIIXI| HOIET 4% « 191

EMBRAIN KA m__m
a Macromill Group company n
43 FOHAE BEEel AMTHO| W o MiEln MEEA LT
i

& Macramill Group company

EMBRAIN KA
"'}

4-4 HoiHME B0 ABOOMS ofFf Al 71X F0] ET OFW HE0] FHECIT MG LINE

e

o Aol g 0l 163 Coif 23

= i — = = = et
=2 & 163 | >m24%E




192

s

H20¢ Hi2&

EMBRAIN
aMacromill Group company m

TFH FEN FTNME S T2 HolN(SH) I ST 286t YaLICE BRI
o5
SHi L7

Z==7h SLCh FHotAA = olais SRt TR 7 W ofH HEfEa

ARFE
o=

HB7 MRHE 370m SRS ST YSUD S TEA F7i0) N #F0s B axtdel @
YT+ DTS BH

RA

EMBRAIN
aMactamil Groupcomaary Lol

S2MEol Hels ofehet TELICh

£ bkm

A

61 Bkm

i




HISHOIZ A 95t TABHEE Y RIS HeIET

HX

o oo

193

EMBRAIN RA
aMactomiliGrolpcompany |

FotH A EHoral= EAf L]

BTH oae o BaUt

=
e A s A
SHELE o s Be
Sz o md pe
ds0yy 2175+
2z S4B B
T ojdel B 252 UG 2o O HES 238 FTAAe

EMBRAIN KA
a Macromill Group company n

CHEol 771 BROM= HEHo| S Halg

75 7}7el 252 Aoso Yn 1 252 o
U4 THE 2RENY BIHD

208 Mi7L tE MSshe IS MU T,
g

&
SC= A=Eoi0f BOHE AES DD

FEE E 5 AsUCk




194 S EA H293 M23

EMBRAIN KA
i Macromill oo company m

HEHL T TEE] YoM BO HISN S0 BEFHIL, U0 BEEG D20 oe

=
SITHE F5te FROIMOE 0§ O 2TIS XST 2im0| RoA U
2iz FE 0| B0 S 2 20)

Eet

vt smEEEa
X SEIOT SHSET Te SAMTS A FE I RE5
et

.
8 23

stue 50"

LTSS

YOy sviEs

A =32 B

ST © sHE G ip o oamd
O osp O 4oy © sgrg ojE




HISHOIZAIS Qe EAHHER ZRPIRIS HRIET 2 1 195

EMBRAIN KA e
aMacromill Group company w

ol ‘?_'%" LF SIEEE S oH O1EQr 0] 37HK) MEE TOAOHH Yote 0= [AE 7Y dEstiL
7

BHLs

spazy

. e =1 = i Ofts 2%
x| @l
MECHMI |2 2> 163 = > 163 1 ('.\ii;}aalufg:

EONE
1
M | 12tsHe 20+l
B A CHEB e o
S




M 293 H23

196 » &4

EMBRAIN KA

# Macromill Groun comoany. “

Opor Lo A THE|S 9ol OFRHEE 0] 371K L0 EHEOE st of
Er28

2
23
s
CRET]
. ol s
x| o
T S e At T (-t &
hE || ;
ool eE '
s 18+ 538 5
EEle C3 D PR




HISHOIEAS 95t TAISIHE S AHIIXI| HelET ZH

=

197

EMBRAIN KA i
2 Macromill Group company n

3 RS EIEAS A OFS 0| 37K HUB FOIHGE Yotk 0= 2F Y vERUL
ez

a0
s

sk 2 r

[Py | PR,
shiLe
spaiz

' = - ol AE
. oo
MECHY (= > 163 - = 16% ) {t%i:};!oﬁg%,
=]
Mopn - | 584 19 5342
e ® R R
e ————




198 1 22 H298 H2&

KA
e —
cr

EMBRAIN
a Macromill Group company “
¢ T SIHTE|S ojsk O} Z0| 371K MO ZOFOS Hatk 0= S AT A5l
gsy

to
2

I

=g

3
s
oM
oL HE
MHEysix] pig
MECHYH {ﬂ:ﬁi’:&ﬂl 28)
= S
i
. 12+l 19t 539
CEHEG DB H A orE




HISHOIZAIS Slet EAIHHSR ZRPIRISl HRIET 2 1 199

EMBRAIN KA e !
# Macromill Group company “
cs Thor T S RS 5H OFB2 20| 37HE| A0 FOELE JBHs s HE MR S35l
e
O=2Y
+3
spHLps
spaiz
= e oL 2E
i 3 eS| phs
yacierd (= 0 163 >=24% o~ (k= 2ol ¢t@)
2HEA
e 2EHS o} o 539
a1 Ce ) O o
T —. |
= =




200

SHAHM H293 M23

T

THE ML

EMBRAIN

aMacromill Groun compar

Tkt

RA
|

Brok 2 SR EH2| S §Yo) OHEHSE 0| 374X M S0

MO Hhs of

— W

2%
SHHLE
Baiz

el e

YEOLY

oA

MEliSh] o8
(Mzste 20| 2ig)

2
JHel ek
(ﬂﬂ‘dl
‘oHH K “EhE L CY ory




201

H7tx|o| Helgd HY

EMBRAIN KA

il fir i
oo a1 | m__m
<k 4
a o i
0
L
&
Hu
5
it
uo
|
w-n =3 &1
& e i
21 [ iy
o B ¥
= a
= 2 4
il v s =
=} i o xr
i B oo
L] = ibr - fr
& B 0 fo &
5 =
0 Ly
21 bl Klo
W =0 o
= i _L_
i i afl
=3 u i i
ol U E it
il g il jurl} z o
0 Kl T 2 R
8 al Z: al Z5 ar
S B <3 1 < o
3 0F Es i [ i
E Jul G 0:
0 1
& X 2 i & &l 3 &
& Wz A 20 (M




202 « SHHM X20H HM25

EMBRAIN KA R ——
aMacromill Group company n
5 HSUNAIE OiF Bl racky ARl T A oI ML
S
[ O drhsck O = n=3Hc
EMBRAIN KA R

aMacromill Group company n

AZ mokL IR _
SEsHe o1 950 o5 2go= BTN TUMS

© 100%:8 o2t
) 1009 ofy ~ 200903 OBt

© 2008+ oj4f ~ 30099 0|5
O 30022 of4 ~ 5002 0|2t
© 50028 0|4 ~ 70098 0|2t
L 7009 ol ~ 10003+ % 0/
© 100028 o]




HISHORAS I3t EMGHHE S ZRIIXIO IR 7 « 203

Z4E: S AA T AR A S F Y L AFHoloh I Eok= v A7 F
7h ASE o]dAg, AeAA A 7R 7} Folt} F8=Fol= “Flying with climate
liability? Economic valuation of voluntary carbon offsets using forced choices
(018)'1} "Z=ASHHEY AAZHA FHolA AEHEe A (2019 SOl Atk
(kecc21@hanmail.net).

HEE: TAA YT TR, @ FHEN T TA| e Fugolt), I Eok=
A S, FTAH, TAABE Solth 2 =70l “Politics of forest fragmentation:
a multiscale analysis on the change in the structure of forest landscape in the North
and South Korean border region, Regional Environmental Change(2019)” 5°] 1th
(cysung@hanbat.ac.kr).

St EAH B FFF9A ST 248 &4 S F422(2017) 5ol
(cromise@hanmail.net).
Q20214 02& 17

220214 02€ 22¢
HIEPHY: 2021H 038 224

o> 4m
Rl



