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Estimating the Economic Value of Undergrounding Non-Incineration
Environmental Facilities: A CVM Analysis of the Dongjak—Gwanak Joint
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Abstract: This study estimates the economic value of undergrounding the Dongjak-Gwanak
Joint Resource Recycling Center in Seoul, a project that has gained increasing policy
attention amid the landfill ban, facility aging, and rising demands for improved environmental
amenities. Using the contingent valuation method with a double-bounded dichotomous
choice (DBDC) design, bivariate probit models were estimated, and zone-specific
willingness—to—pay (WTP) values were derived from the estimated parameters. The results
show annual mean household WTP of 2,844 KRW in the direct zone, 1,717 KRW in the
indirect zone, and 1,682 KRW in the outer zone. Key determinants vary by location: gender
and income are significant only in the directly affected area, whereas park visitation intention
strongly predicts WTP in the indirect and outer zones. This results indicates that the
perceived benefits of undergrounding extend beyond environmental mitigation to enhanced
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urban amenity and non-use value. Compared with prior research on the undergrounding of

incineration facilities, this study shows that facility type and park adjacency jointly shape

WTP levels and preference structures. These findings highlight the need for context-specific

valuation rather than generalized benefit estimates and provide empirical support for more

tailored planning and evaluation of environmental infrastructure projects.

Key Words: Undergrounding of environmental facilities, Economic value, Willingness to Pay,
Contingent Valuation Method
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HF0 2 AR AFAS Gk Flolth & AL SN
FERAIE S SLbo] AJste AR BUSIL, 4R BHS TA LAY

o

]

S S AL AL A2 49 Aol et 3L
o =

ki

o] (& 1) 52 Dot FHEAALTIIE 9] A|5t5} Aol 71 2|41
A4 o] ojw st B QS ek, ofE ABHOlS FEIEAE &
oFst Ao}

B 1) S3- Bt SEAULEME] X/5tat ALIQ) £71 H-3 Y3 201 H|R
= X[otet O (71 Ko ALE X[olet 01 (SSAtEzeME])
_ .IH&I-R M- st ﬂ|-X‘I0“A—| =N |
Ot x| = Ho =o 1§ %2 + £Hx|AdH 7t
oA B K| BAL I Xe| + SFEHZ MY
Nl =~ Sk-13 x|—EF X|ol al IH?J'_Q == ]I_|.X-I B N _
AD H= s S “H =x =0 T Ol . Hie =L 5t0 H AS x|AS
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IO

7t FAHAl e A2 g o] ol A& AZ At Atol 7 &etE =
AR Az A4 ,—E—% A& AHH ZAIFZR 18] FHF FATT
AA A Az o L2 4 5 At FF AFoH = SHAE A
A AZA) 2EL} 0|5 2] ARG Frketol, A 79t 4] e Y
oz ZE]Z_BI- Q7 ek

RS % 550902 FAsgrh A wiEe A4 A% 2009
e 2003, 715 1% 15002 SIS ol A5 2 Al
4208 SHAANE, HejufZo] Fo A o] &

A918 ol%mk 18 728 Gua] igtolck ¢
ME Folabe 7be] A9 H AR S RS S Yl Al E Al
0] A2 Fgek AS 204 ol 654 o5tz A

g 2AP1R ( )oie2| A2 of Q=5 i E

HEZA= 2k o]
ool | WA o & 20239 12¢ 1595 202449 19 15U7HA] 433519
o} ZAY L éﬂx—E—;‘]g}“Eﬂ X}i, 17| 7}=2 8+8.510] AR A|glE A3}
of whet WS Rt o H, AR Q14 o] Hid == Ae 48t
317] 93] BE ZAFIOA AFA W8-S AAEHTH 72 Yl-Loj= M7 3}
Eo] ofgf], A AE ot B 9] &8 W, SEAL}Y 452 44 5

o] mgo], A Fgo] ABAT AYS §AT 4 UES s,
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HEEY  |-SA-BO BEAIMREHIE YRO2EE Tkm Ol 717
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NS FARD, ABETE ATY F712 BEshe A4 BA %
A BAS G ol AALAIS} o] B A R AT T H
AEL AT S 5] G Aol Ao $U ko] Wt A%
L 27} Q] W Rolch. Wi AEAE thEE] /178 S 7o)
% olol B3 olo] B4t B,

A2/ T B371 2418 2N A A8 9 CYMAA A
AN 2ARG 7|7-2 Tejstol ASETE. PAH O 27 0l
A 2470 9] Q010004 AR Ajel ke, A4 23 o] 5 547k v
¥ 717 97 399) A5 371 ok Auel o2 AXse o]
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'Y A et FAHE S =
AFEALEHF(SBDO) vof| B B2 JEHE Algoll 4 &S =Y
= 910], CVM a0l A de] E-8 5 o] ttHHanemann et al., 1991).

27] AAFH(bid levelske AP £AIA 7iE E-&(open-ended
question}& F3f +HE A=dAFH] #Ae} W Ediz A5
. & Aol A 500900141 7,00097H4] & 670 77He AAste] 2z A
Aedoz Zgsiion, A Al 2 SR FAAE X +& 7hed|
SHtE HIgEekt. ol SEAE &4 S HSsAY A2 He
(starting point bias)oll Y& W= A Had}sta, 34 27| WA g
& wol7] A A0l

ok, F7HAlE EHF AP AE vkl SE B
A& gulst=Al, Aed EAlolu AlF Aol tigt AR

371 Al F< A2 A3, o2t A= 3] A8 (validity)=

B 2APIA = & 55052 DEA7E 2 E AT o] F 2337 (42.4%)2 A
Al Sl gig ‘ofy -oh ' 2 FHIFHCH, T o2 “olu] EHF-
st Aoz S3Eoor Y, "F7F A2l ARgA O tigt A1% 757,
A T HE HF S0l AAEH U, ol S E2 A "o Hieh A
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7] =
‘é”% AFEHE & B, o] BA oA A5t o] YRHA
F2]o]tHBateman et al., 2002; Mitchell and Carson, 2013). ©]f] w2}
cﬂ?"ﬂ/\i% 2338 = AEAF SHARE WS Fiof|A] A Vs3It
FEH 0= 317H(57.6%2] SHO| B B2 o2 JAHE Y 8 2
71202 A A AAF Ao o 2l S Hle2 AA Y 51.2%%ATt. Al
Al S E2E AN EH AAFU0] IS5 oo SHo] &1,
0] ALSE ofy-olyQ' gHo| F75h= AP A0 CVM EHS =
Al mfglo] Yepgtt. dlE £0f, 5009 AAl JoA= ‘oo SEE°]
35.62% 21, 7,0009 AA] kol A= 3.13%0l EXF. W=, ‘ol
-0l SHES 5009 A9 10.96%C14 7,0009 HEH2] 40.63%=
A F7FekA

o|ofat ATk AXFoo] 45U4E A B0 Ao] sk o] 24 7]

glot F et SEY Qe FEI S LA 5, BioA 24T
WIPE S84t A4S 43S Bgshn 9eS Sg 4 gtk

E MAZA| N X289 3¢ (F)
(A/¢) | =817 | Yes—Yes Yes — No No - Yes No - No
500 73 26 [35.62%| 38 [52.05% 1 1.37% 8 10.96%

1,000 62 8 [1290% | 27 |4355%| 11 [17.74%| 16 |25.81%
2,000 54 5 9.26% | 25 [46.30%| 12 |22.22%| 12 |22.22%
3,000 49 3 6.12% | 23 [46.94%| 10 |20.41%| 13 |26.53%
3
1

5,000 47 6.38% | 12 |2653%| 8 |17.02%| 24 |51.06%
7,000 32 3.13% 9 [2813%| 9 |[28.13%| 13 [40.63%
SE* 317 46 |1451%| 134 |42.27%| 51 |16.09%| 86 |27.13%

1) SA7 A R AQ] FFHFE Eofg, FUS2 7|[2H o7 “HEIL ok

gy = Ql4o] Zaf AET AA| o] thgt AR Zto] At} 2] CVM Aol A= H)

3] =2 W29 protest bid7} FHEZ 02 H %1

A}H(orgensen and Syme, 2000; Mitchell and Carson, 2013). wh2kA] 2 FAOA] Lt
B 42.4%9] AEAR&2 &4 Eof E4S 18d ff HE SE0 2 mE)
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A8 ARAE A9Ie 31799 AFEASEA EAL G 4o 2t B
2 17 Aol 128%(40.4%), 7 Aol 1045(32.8%), 7Iet o]
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oA o SEAH56.5%)7} ks SAISHA hekidet. @1
el 3% 32 L300, 3099405} 242 o 205

3, 50947} OF 252 71 L WS Btk ol  2AL X

F5ol FeotA A-AA &1, F-FASS SHOE QHFH
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Zr23 Q2
F2 gotn 447 AdiokE AASHATHA A EY 78.9%,
A 77.7%). ot o]} s At A 7o E3fsto],
S5 oY WE pEE 7 SHARE FAEHIZS ¢
%, Y8 1009H~300%t D 3008H~5005F o -7F
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(B 4) Mo SEX QPSS el JIZSHY
XY HAn=128) | 2 AG(=104) | 7IEF HOi(n=85)
i
n % n % n %
s £ 63 49.22 53 50.96 37 43.53
°= 034 65 50.78 51 49.04 48 56.47
20tH 20 15.63 20 19.23 17 20.00
30tH 29 22.66 21 20.19 17 20.00
e 40rH 31 24.22 24 23.08 16 18.82
50CH 35 27.34 25 24.04 21 24.71
60CH 13 10.16 14 13.46 14 16.47
el 0 0.00 0 0.00 0 0.00
st 1 0.78 0 0.00 0 0.00
25 [ o= 26 | 2031 | 18 | 17.31 18 | 2118
s o5t 101 78.91 82 78.85 66 77.65
st 0 0.00 4 3.85 1 1.18
100 O/t 0 0.00 0 0.00 0 0.00
100~300 75 58.59 49 47.12 39 45.88
A= | 300~500 44 34.38 47 45.19 39 45.88
GIR=) 500~700 8 6.25 8 7.69 5 5.88
700~1000 1 0.78 0 0.00 2 2.35
1000 04 0 0.00 0 0.00 0 0.00
e ol 81 63.28 53 50.96 35 41.18
! s 47 36.72 51 49.04 50 58.82
StH, EEAEHY(Sample Selection Bias)& &<157] Yl A EAKR
23397 8 B2 31799 JAF-EASH 544 v wet Ay = AHd 74
 Apol7} glo] HEAHHO WA 72 34 G2 A0 = HHE AT
B 5) 40| Ho| U B0 E4
e ol A (n=31 7)_ WNE=Z R (n=233_)
Y7 [ HEWXH HF |[EEHR
Gender STIRto| A (014=1, HA=0) 052 | 050 | 050 | 0.50
Age SERLQ| Lo](2) 44.35 | 12.30 | 42.48 | 12.59
Education SHAS WESFE (HP: WSHS) 14.60 | 1.66 | 1447 | 1.58
Income M 2T AS (T9): OF 2) 313.96 | 130.18 | 302.68 | 119.72
Zone A HY=1, 7t #Y=2, J7|Et HY=3 1.86 | 0.81 1.97 | 077
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THEE e BJEO] wHopA 7P OME} —%XM o F&o] 1 il EEPUH
UAFA 0 7 olgah—y_ L gy 1z vty A sjas 4 Qick =
L ‘Hxﬂﬂﬂ 101 F7HA Q1 W& SJAF Zfo]7F WP
W52 ArgokAl %%:% 7l~o—H o] Att. ERL, Visit e} A=) 2He] A
J 4 3 g2 9AETY tEaA A (multicollinearity) 2.

= A3f A2 SAA F-o4d0] FEUE 7 = wiAIsH] ol Fek o
A9 WTP= T<o| &4 7HH SHo 2T FA = AT St

wolo] Agte 24A HLH 7HH & <l

/J8(Gender) B A4 A AT F-oJ5HA UesT o/ SHAH
A EYJAL g0l FA R E9k=H], ol= &4 A1F ol gt 4oy 7t
9] Agetgofl gt T4l 9] Zpol7t o] wet g Asdttte 71E A
T Ao} A A5k (Blocker and Eckberg, 1989). £3] A4} WAHE A&
HollA= o] &7 vIFdo] =4 A EALR o]0 Xl ¥, A4 H
Z3/do] & Aol A= ol T A Ao|7F FEH AR Futt. o]= 2
Hojo] F7HA T} LA LS o) Weks Fof A 13 wAHE
O g 2hg9ks Hojt) Ay HYoflA] A} A50] WIP F4gol f-2fqt
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(E6) 23 ¥zt
23 (1) 2 () 23 (3)
B
= HE 248 #Y 7|Ef #HH
Beta
Gender 1,080.545** -438.861 -478.661
(550.034) (761.292) (681.107)
Age -14.802 40.772 30.159
g (22.423) (30.347) (27.399)
Education 292.508 307.273 238.762
(180.478) (215.048) (226.831)
In Income 1,256.205* 1,279.827 -490.594
- (725.078) (1,006.331) (736.444)
Visit 529.732 2,631.370%** 1,590.622**
(521.889) (732.225) (658.203)
constant -8,660.933** -13,022.810** -784.283
(4190.348) (6,200.412) (4,377.475)
Sigma
constant 2,435.018*** 3,053.857*** 2,477.872%**
(216.657) (307.417) (297.069)
N 128 104 85
log likelihood -183.164 -167.720 -122.107
Wald SAE 12.090** 17.870*** 9.270*%
(p-value) (0.034) (0.003) (0.099)
Pseudo R? 0.033 0.0567 0.0540

75 1) 5 xn K2 QOIAE 1%, 5%, 10%0M SAXOR 2ES Ol0fE,
2) ()9te] £Hx|o| BEQRIE ool

WTP 37 A7Hs GE 7)) AA=o] Slek. B4 Az 51zt ojgl 71
88} o} Qs 71 HE WPk 2

o gojstgirt. 17 Aelo] WIP7 /M 7l A2 AL A dahe] 2
YO Ao - 42 BF EF 5 PRV BHS ASH 02 H o
7] who|u], M3kt A g ek AR A AL L7} A S
2449 B0 Q14w] uholch. ¥El 2HE A3 7let WM E
2912 WTPZH E2E A, o] F A9 Felo] 4% - HAAA o] §
7R, 24 BB AN, B2 A 31 5 FBAH /2 Aot} A
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oN

0.2 IASHAL S HofErt. Al B, vl F112 WTP ¥ 3f A2
Hrpe AR A oleks BIARE A9 51 28 7HAl ol 23 g4

A 7HWTP Aak= Tttt A4 (distance decay)® A= 7| H},
HHE AJolgt 7HA] F27F 2ATEE HojEnh A YoM = JEE

(B 7) S&- ot SERULSME X/5fat o] B WTP 53 21t

[95% Conf. Intervall
WTP Coef. Std. Err. z p> |zl :
Min Max
AH HY 2,844.156 | 242.143 11.750 0.000 2,369.565 | 3,318.748
MrSEEE: 1,717.151 | 348.820 4.920 0.000 1,033.477 | 2,400.826
7|t HY 1,682.452 | 308.397 5.460 0.000 1,078.005 | 2,286.899

H, 2 A9 A WTP Ao 52 058 157320242 = #F

A Zotst Aot vl e off F313 20| & Helth & Ao A= 2]
A WTP(Q2,84490)7F 1= AHHI(2,409)Et A Urepd vhd, 74 4
3 7|et A9 WIP= 247 1,71793 1,6829 0.2 W AH|(1,822¢,
1,807t FA 4= At o]= A7 AL A A 57 &}
ojofl A UK 7]91e 4= k. AZPFE tf7] e E A% Heiet 22 A
27391l thgt =71 B9t ZdoHA Aok W, 8- A2 A2 9
- 25 A4H & 5 A2 715 BEE flsi7E F4lo)7] wiEo |t 11
Hol & Etotal e @ AR oA /17 A9 Q] WTPZF &2 A-FE T WA et
2 gt 5@ Aolvto 2 A7) ofrt. 71E HUA] Atol 2,

717k A3 98 &2 F19 AAE A'd A (resigned perception) A
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IO

B} = “HA EXl(disbelief in policy effectiveness) &2 HEFA|A X|E2JA}
2 o]ojR|R] = AP FESItHEdelstein, 1988. Gregory, Flynn, and
Slovic, 1995; Slovic, 1987). &, 989 A&7} otk 44 7l4o] Add
Ao g WA Q %:— A9 A&} ¢S’ 0 & ¥k-S-5H= Q1| 2] EKsaturation
effect)”F A 4= 1t Hanemann and Kanninen, 1999; Siegrist, Cvetkovich
and Roth, 2000). oo v|sf &2t Aot TeA Al E = Bl g-dat o
A" A4, AR BIAAE 24 5 A0l Ad TheAol =2 A
B AAE 7] 2ol FHIE0] o]& AEZ B0 B4 7hett Mk R
AP 7Fs7do] At wehA 2 A9 did o= w2 A3 AY WIP=
3 a9 A e E} ‘A2 Al (perceived policy effectiveness)’ 2} ‘7i
A 7154 71t (expectation of improvement) 7} B 52514 2H-&-A2-S Al
ARttt

HY 7 WIP AA} AA] T+ AR 7F F=318 Aol & Eirt g AR oA

o) 2

-2 Y9 WTP &ol&= oF 600 02 H|w & Zfont B A
oA 11 A27}1,1009 oA o & FA SHE|Qlth. o] gt 2ol 2| 5}E}
E Qlof WAYste 7 w9 277 AR tEA F/43H oA 71R1%
o A 2 A Ay A2 A A G0l i E o - A% EY
53 5 ANE R dH 0|1 X &A QN LEHS F A 7] W2, A
SF3HE Bofl AA =S B F27t = A7Pg A Eot B 3A] B7HE
< 7Fs/30l =t whd, 7+ - 718 A9 FHE2 Eepufg-o] oju] A&
Ao A o] &= Y TaAeE FollA 7124 Q o] & Hel& A F o
= 521 U7 dizell, ASIEE Qs MEA S7ohe HYol dHido s
Agtz o]k, o] A9 AH P o] WIPE ZA A3t vhd, 7Hd - 71er 8
9] WIP= Hlﬂﬁ LUJ%M] S7oke 27t @A, 2o £ A

o] AR} g _:,'_74] e 7102 A Ht

3 450 QR ol BARAC et 904, /7 991 4
W7ol g3t BUE 5 AT ALjsHd 8919 YFO.2 St v 7
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93,8259 0.2 FHHA U, FET 5(2012)9] TAHEFGAARAES $5t
CVM 423 7iA Aol whebs] 4H 47 WIP] (1-AEAR &
=W GE 10)3 Zo] 21F A9 2,7779, 7H B 2,443
A, 71et 89 1,5059 0.2 gRl=},

T 9) SBDC X|$-X|20AtR 80| I 2l WTP £H Zut

e IETE, 71 Eg WP
?“E‘ _ _ _ _ EPShN
257 -3t 23 - é;’ﬁ') -
AN HY 2.4033 5.16** 1.4759 4.10% 5,095 4.61%*
U HY 1.7473 4.49%* 0.9323 2.65* 6,515 1.87*
7|Ef HY 1.1655 3.10%* 0.8687 2.49% 3,825 2.33**

Ze e %2 QOIRTE 1%, 6%, 10%01M] S7K0E SOfE12 ojilat

(B 10) =7yl el 7to|=2t0l dhH =0 ost WTP £ At

=~ — oo 711«”)\‘| ‘='k|01|

S i?f%fﬂ\/lgp x'i;ﬁ jgg A3 17T EU% -2t
ToC - WTP (21/41)

Ay HY 5,095 0.545 2,777 4.61%*

FEC 6,515 0.375 2.443 1.87"

7|Ef # 3,825 0.393 1,505 233"
o %% v0 QOIRZ 19, 5%, 10%01K SEOE G052 ol0fE,

E3HWIPS 47 #HE S99 ESAS vgot7] el shto] A
SFAX IS AAot=d] 2AA] &L Krinsky and Robb(1986)0] AH|A|gH &
g2 = AlEd o] (Monte Carlo simulation)}& 2}-8-5t0] Al=|7H A A]
SHTH (E 110f| oJstd 52t ot F5A A=A E Askat 242 913t
7 A% WIPE ARG 49 1,9538~5,4114, K R
2,15199~3,0209), 7IEHE 92 1,2599~2,231 ¥ 0 &2 LEhyth
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(B 11) SZ- 2ot SSX=EIE X[okst Argie] HeH WTP £ Znt
7= WTP 5ttt WTP S%t WTP AFStt
Y HY 1,952.6 2,777.0 5,411.1
o HY 2,151.3 2,443 .1 3,019.8
7|Et HY 1,259.0 1,504.7 22314
= AMEFZE2 Krinsky and Robb(1986) 2 Park, Loomis and Creel(1991)0] H[2t5t 2HIZZ A&
2014 7|HE 0|8510] AMSIRS. 0] 7|H2 HX FHE 24+ FHXIE BdO= 5110| FHX|O|
Chst 2MelEE 2ACR Sh= fﬁ% SRR I8 244458 5,0008] #5510 F&5110

| ZHE2 0[85t0 5,000709 WTPE 71|*f3* DWE”OE 5,0007He] WTPZIES 37| &2
LIgst &, 20| QLM 2.5%2 HQotd H2 50| Q2 16l 95% Al 77HS AtRIEt

4 A3 Ay A3t 71er 1Y - SBDC 715F WIP+= DBDC tH]
ZFZF OF 2.36%, 10.52% A WERd 5, 2P Aol M= oF 42% = A LrEF

o} 7Hd Aol A o] gt Zpol7} ZA LG A2 SBDCY +24 Frf
7 (sampling inefficiency) 583 slld A 9] =2 5 o]-& 23K (Visit)
o] d3td 2= s drt. SBDC= T AAFHo]| thgh &3] S| 2
2 QA3 44 S v]&o| HEosHA wUdstH(Arrow, Solow, Portney,
Leamer, Radner and Schuman, 1993), 7+4 @< -3EAE0] Hejul3-4 o]
€ WS =A B7IRE v 27] A AT H(bid1)oll Tt “of” SFo] &okA
WTP7} T 378 =)= A 3ol Yehytth §H, DBDC= /4 oket 59 JHil
o SEAS BT 4B BAIE Sk R E VA EE, K
Org Aol A& &2 WIP FHAE A5tk (Hanemann et al., 1991).
wehA] oF g o] A4 Afol= EAsHA| T, HHE WTPY] A& +2(2]
AR ) 7Iehe GEEA fAE A4S SEE A0 8 wtEh

5L

B 12) 5% 2o ZSXY

o=
S DBDC. SBDC e
A B 2,844 2,777 -2.36%
I HY 1,717 2,443 42.28%
7Bt #Y 1,682 1,505 -10.52%
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