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ABSTRACT

According to the Ministry of Land, Infrastructure, and Transport, the total area of unexecuted urban planning facilities
in Korea is about 1,257km’, of which 47% is the unexecuted urban green space and forests. In the case of Seoul, the
total area of unexecuted urban planning facilities is about 66km” which is 5.24% of the total unexecuted area in the entire
country. In Seoul, approximately 88% of the total unexecuted area is urban green space and forests, which is higher than
the national rate. About 92% of the unexecuted urban planning facilities are long-term unexecuted urban planning facilities
that are more than 10 years old. This study assessed the economic value of potential ecosystem services, focusing on the
regulation service, supporting service, and cultural service, for urban green space and forests of unexecuted urban planning
facilities in Seoul by using meta-regression analysis. As a result, the value of the regulation service provided by the urban
green space and forests in Seoul was about 16.39 billion KRW, the value of the supporting service was about 5.8 billion
KRW, and the cultural service value was about 7.78 billion KRW. The total value of ecosystem services is about 33.93
billion KRW. The values of regulation service and cultural service were the highest, and that was attributed to the
characteristics of the downtown area. The significance of this study is to evaluate the value of ecosystem services for
unexecuted urban planning facilities in Seoul. The results of this study can be used not only in the process of urban planning

or policymaking but also land compensation methods applying the concept of an ecosystem service payment system.
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4729 AANF) BRFA, S 9 =4 2aeA B A A ML o 8%l o2, 3% ARl
o7 AHE AN F BAAEAEA 0] FEA] of A A 4-& ol 20209 7Y 1°‘ °o|% A e WAL A 1y
2 u8) EAAYA Aol SrhSeoul, 2014). B3], 103 B EAAYAAY o849, A FA R %A WA o 96%
o]} AKo] AaAE A k= A7 nHel EA ]ww,] KN of o] TE w2 &S AA St th(Ministry of Land,
r2Ee] A8 9 o]fo] B WE, A48 oA AEFAC] Infrastructure and Transport, 2017). B @A HEAIE Hli
=00, olo] ek 2020 78 19 o)F YBHez v B AAA A P diScle BHE AL o
49 AR e Aol AR S AekHng o 39 Ol A $8A02 vidlake A 2 3
al. 2017: Kim, 2017). RO ™(Yoon ef al, 2018), o] AS-olE EA| A7} AlFsl=
R 7] ode SAAGA L] A FH A 2 SHETE EX9] BAu|gel] At At A o= A
o Ho| W =W A AR S| =L A H FHE AW AolthLee ef al, 2018: Eom ef al, 2019). A4 "ers w4
F7ho 2 W3lsle] Yoh(Ministry of Environment, 2012). 3F at7] sl ‘317\}0 A SEAIE ]'GH FREE APz 34
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2010 Pat e l, 017, 51 5419 34 3 549 A4, 2 el AAH T TSl A AR A B
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Ministry of Land, Infrastructure and Transport(2017)7} 2
3 SAAEAS 2R A A= SAAIGAA rF
AL of | 257km’o o]2m, 1% FH) njHPH AL of
505km’Z A WA Q) F 40%5 AA T, HA]2] n]HPHE
2 oF §Tkm’Z AA WH Q) ¢k 7%E A BT}, E3], HEA 9
A% AA ZAAZAAE ] mFgHALS oF fokm’olH, o]
A= wHYHA L 524%° T T vy HAS
oF 57Tkm’ 2 A&Al A4 wHAAF ) oF 87%0]H, F4]<) 1|
HAAAL oF 05km 2 2F 1% P92 Vet Table 1 %
). Bgh AZAl A wgeHA 0 oF 83% 7t v FA9
nHYHA SR GEREOH, o] A=9] i HEHT 2
AL & Yepth of2d] A& 79 AA TAAgAA S v

N

QA FIA o 2% 104 ol B A7) v1hs =AA
GAAYE & % ok ol 20993} MTsle] R A o
QA 34

Ao nFYPHA BF 74595 & & Jon,
HE B3 2% 8B%E Zastes ¢ 4 A Seoul,
2012). SHAIRF o]9b= TIEA 20141 Y] 20169 A&
HAL 3 1kmt 7290H, XA 03km’ A% AOE
EbTH Ministry of Land, Infrastructure and Transport, 2017).
ol M€Y HFY T 9 =29 TAAZAHe] tE EX

1§02 AEHNSE olrlt
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Table 1. The state of unexecuted urban planning facilities

(Unit: km?)

Division Korea Seoul

Area of unexecuted urban planning facilitiesa 1,256.9 65.8
Below 10 years 4236 51
Over 10 years 833.3 60.7
Area of unexecuted urban green space 504.9 574
Below 10 years 715 2.3
Over 10 years 4334 55.1
Area of unexecuted urban forests 87.0 0.5
Below 10 years 435 0.2
Over 10 years 435 03

" Base year: 2017
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Al SR|2| HENAl ME|A

AENA AB|2e 7ke] F-AA 2 917k AT o&
ARl #AC Ak A7 Y HEA YeRtr] A&t
(Koo ef al, 2012). 1960th +5E Odum(1959) o <Jsll A=
AVeA Au] o] gt 7ido] YebEA R Costanza ef al(1997)
2 Daily(1997) el oJate] AJejA A 2ol gt A A 7} 55
Aem, MA(2005) 01 oJa s, wH=o] Fh(Koo ef al,
2012). A 52 AASZHE Q7te] W= Hels AlHA
Aul 2~y A 4 2 (Coatanza ef al, 1997: Daily,
1997: MA, 2005: Boyd and Spencer, 2007), &34 2, 24
AU s, A YAMES, FeAMEA Fo8 A RS F 9l
(MA, 2005: de Groot, 2006: TEEB, 2010: Koo ef al, 2012:
Ryu and Lee, 2013).

53] EA 343 SA = AFEY A9 A ofs A
& A F3H Bolund and Hunhammar, 1999: Irvine ef al,
2013: Plieninger ef al, 2013). &9 A& 71324, £44
24, AvA olgthg, dagdeld, 1§ 53 2 g2 A
Ej Al MU RS EARIEN A AlF-8hH (Daily ef al, 2000; de
Groot ef al, 2002: Haase et al, 2014: Langemeyer ef al, 2015:
Camps-Calvet ef al, 2016: Roebeling ef al, 2016), £3] EA]
o] FUZ HEASOA tpFet gAa] ool o7 713,
ool EAlE W8] /I AFd) EI AEFHAE =
oFE 59| #HAL Al F3H Vandermeulen ef al, 2011: van
Berkel and Verburg, 2014). ©]&3t ZaAMu| A= TA] 33
SA7h Algehs o3 AEAl Mus F9] shvko]th(Sander
and Haight, 2012).

A9 3 B SA7 AlFehe FAIAQ A AR AR
= g & 59 ¥4 2(Gunawardena and Rowan, 2005:
Yoo et al, 2010: Jung ef al, 2011: Kim ef al, 2012: Koirala
and Adhikari, 2015: Quintas-Soriano ef a/, 2016), th7] 3} 7]
& x4 24 23 S| 2482 (Gunawardena and Rowan,
2005; Yoo ef al, 2010; Jung ef al, 2011; Kim ef al, 2012; Tdl,
2013: Tol, 2015: Quintas-Soriano ef a/, 2016: Schaubroeck ef
al, 2016), dlAzgolol A, 1, v &3, s2EA, T4 o
7 59 F3AMHI 2 (Adger ef al, 1994 Han and Choi, 1996:
Lee and Han, 1998; Tyrvainen and Vaananen, 1998: Ahn and
Kim, 20065 Han ef a/, 2007 Kim, 2008; Kang, 2010; Kim ef
al, 2012: Jobstvogt ef al, 2014: van Berkel and Verburg, 2014:
Quintas-Soriano ef al, 2016), A21A 5] AL H 2 (Kim ef
al, 2012; Quintas-Soriano ef al, 2016) 522 +&#& 4 ok
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A Qg tF-Ee] U A Mu| A HAPgA sk A S 2

oF 722 SAlE tHEA R HAAISEEA, HIA|
A 7HNH 7P A Al 7R Y g T
AR, 272715 (market methods) £, FAXNT 7 (revealed
preference methods), A A, 2143 7] (stated preference
methods) 522 Us & ‘E}(Kwon, 2007: Freeman III ef
al, 2010). & LA:Loﬂ_‘—_ T;]_okfs} 7:1;4]‘61%4 al-m;:)r Holo]A =
o WPH7IA] AME-E Y ltH(Brander ef a] 2013).

Z¥zko] AH| o tist A E AEH, F%/HF 75l
gk > PFEUFE AF7E AFEAoY, T ¢ AR
Auze] gt A4 H2 AEEATE A 2 & o Atk of
2 A7 W JdefMeE CVME FHL
FHT Hololde] Wy, AXRIE WY Fol
4= JtH(Ahn and Kim, 2006). A3 A+ ¥4 A} thekst
A57F HE AREEI e, 59 W]E}ﬁl:r’i%i% AHEE A
olo]d Wl 74, 71E AYAT Aol oEsL dSS ¢
4= AtHRosenberger and Loomis, 2000: Shrestha and Loomis,
2001: Ahn and Kim, 2006: Ryu and Lee, 2013: Mo ef al,
2016 Quintas-Soriano ef al, 2016).

A A Mul ol tigt 7HXE F45}7] Q18] AuaEE A
HATFE Addshz Zlo] HXo)A|RE A7kt o ito] Aloke
ol A 7 AR BF AHATE Ads= A A b
sttt ol gt AgeA 71E A AFE &t ofF 4
F7F o] FoIxA] 2 el A 4§ - oldate] AL
Sk Aol Wy E8EE =2 o th(Rosenberger and
Loomis, 2001: Boutwell and Westra, 2013). #<o)d whjS
A 7¥x]e)H (Value Transfer) 3} $<#0]7 (Function Transfer)
o] F 7 O E vm F 9loH, Aol T HFA
2] (Single Point Estimate), ¥+ X (Measure of Central
Tendency), #43 %21 (Administratively Approved Estimate)
tog Us ¢ 9gon, dFo)AL He/F0 T4 o)A
(Benefit/Demand Function) 3 " EF3] #1224 (Meta Analysis
Function) 22 U4E 4 JtHRosenberger and Loomis, 2000:
2001). Tho¥s ool A W Fo ML H 2ol vERE]AEA
< AHESE A7t Eolval e S0l tH(Shrestha and Loomis,
2001: Muthke and Holm-Mueller, 2004).
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2L ST W) B, FH L =4
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Table 29} 2t} o}22, Td vt 27 Ao Q)
zd3a7] 9 o}oq 2016L:1 7|E0 7 ZEAH A ‘QE
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AN S AT oM TheFet | 4 WS A
SRR B Aol M s @A A e (Stepwise) S AREEH
. B4 A= TR Table 33 2o RA32 03382 Yehd
o, Fvalue 3 230092 1% GolA] EAHoE 2%
102 Yl A8t froln|ek E345 YeplEs A
2 A FFL 002014 004 o)FoR 7HFET 9o

0308 23t =W Bgolde] & 837t e 2R 7
322 2THCohen, 1988: Ferguson, 2009). HE3: & o)A
AMESH HERS|ARA o] EA THE dHlolE 9t WAL At
ol & ol dAE AAGA BUTH Ahn and Kim, 2006). 1
A& EFetal, & Aol ARSe Zd e Ak AL
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Table 2. Summary of variables used in the meta-regression model

Variables Characteristics Description
In(WTPF Dependent Unit: Won/km?
variable
Regulation services Dummy Regulation services=1 or not=0
Supporting services Dummy Supporting services=1 or not=0
Cultural services Dummy Cultural services=1 or not=0
Urban green space Dummy Urban green space=1 or not=0
Urban forests Dummy Forests=1 or not=0
Others Dummy Others=1 or not=0

28 s=xzsks|X| H| 47H 45 (20194 8Y)

Table 3. Results of the meta-regression model

Variables Coefficient t-value
(Constant) 11457 26,586
Regulation services 2356 8550
Supporting services 14017 2.497
Cultural services 2170™ 6.030
Urban green space —4012" —7640
Forests -3017" —6.714
Others —4616" ~7.038
R 0338
Fvalue 23009

™ Correlation is significant at the 0.01 level(2-tailed)
™ Correlation is significant at the 0,05 level(2-tailed)

S
AHR vwf‘z
A ol felnd Ao wdd & 9l

HERSlA2AlS S8t Tl BIA o bR £

HERSl AR o] ol 2 el Aste]
AFE olstel 24 wie] SAGS dRstel A2 uF
W 7S FAT 5 Ak okeE & A7dA AEE 71X

&A= 2agke l 2 Y oz dfste] ejA Mu)x
o FHAE FASIT. AFALR Ed A Arx
9] 7M1 Table 49} Ak MR 29 T o 29 8328
i W/t A A0 ZRAE o 19 1507 /lant, £344]

H 28] 7H)E oF 19 34537 /ki’, EAIEAIE oF 5157 9
/k’, EAIEE oF 61849 9/knr’, 1 9] dIAAE oF 73659
Dk’ O 2 vepith 71 9 A AGd B4 3L E =

AL WLz & 37H A Auze] T/ o 59
8,629%F 9/km’ 2.2 vEhgTh

& A7 Aae] S AT R st A Ay A3t
o wlwate] Hokth ¢4, 20139 FEd TRWES] g 2
FRAE WICE W7 AR AEse] FTIE o 2%
46299 9o agE9lom, FFAHI2 o 53399 9, 2F
AHIZ 12 34509 9, EEpAEI 2 o 58319 902 A
ATHRyu and Lee, 2013). Ryu and Lee(2013) oA 243+ 1
YHES] W4 14242k S HE3te] B, B HAT Al
A AuI2e] F7EE oF 179 29327 A/km’ O & e
H, & QT oF 2050 A& Rel7k e S & Ao
ZAAM 2 ok 991 45029 H/km’, EIAEIAE o 49]
9429F A/km’ Q2 747} 334w, 304w} 9] Zpol7t U= A
F ok AUVl BERE A vl FovaAt, of
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Table 4. The results of meta-regression function transfer

Variables Coefficient A;];r?jis()f R:égruvliactei:n Sl;;p\zr(;teisng S::;f;l Urbigacggeen Forests Others
(Constant) 11.457 1 1 1 1 1 1
Regulation services 2.356 0.466 1 0 0 0 0 0
Supporting services 1.401 0.051 0 1 0 0 0 0
Cultural services 2.170 0.162 0 0 1 0 0 0
Urban green space —4.012 0.726 0 0 0 1 0 0
Forests -3.017 0.141 0 0 0 0 1 0
Others —4.616 0.054 0 0 0 0 0 1
Estimated value (thousand won/km?) 283,282 101,499 134,528 5,145 61,335
Total value of ecosystem services of urban green space 586,980 73,647
and forests (thousand won/km®) ’
A2} AU A 7 Zpo] W IHHE S} X-E A9 SPAH|29] TR & 77 84417 4, EAEAY TR oF
944 S0 BE 4] Aol el veRd Aseln 1 20 9771% 9, Aol I o 350] 78065 9O ek
= ol g Reld: o A AEA A2 T oF 3399 25018 A0 L)
Y ol1o] WS H4T AuA Hu1z b ASAN B eHTable 6 F7), ZANIze) /A7 59 B Yele
G AZEE BE ) 5E 44 A% WHe BEAt dl ok EA el 998 39 ¥ =4S to sy,
£89 MR BAES olastl Aol W G A £9 vl Ul GE LG ATIHE AL A )
7H dFAE e 7] 5419 gro] Aoz AFAolet & & Jok TR w2 52 £3hH2g
B 9oiA] e AEE HEE Yehl FAES oldeto A% ZEAIRIH], o] HA] EAl Y F2 EA| "JELOH AR T 2
Wt Auigks =2akslon, 27k ol ek duizks el A9 A5 B2 AlEE0] o387 el 2 /KIS A
B T BEA00T 84 A5 Z3= Table 59 L= A
2ok 7HA] e 5A19) g2 —0368FE L1307HA1¢] AAE u 2% TS (CVM) & o83 W) ZAAIEAA ]
ERH AL glom, AU A et oF 85.9%, AW AE o THR7VE F4E v ATFE SUEY, vt 9118 A
T oF 855%, wIAMPIAE B ok 192%, =X HAE B AETY Ul E R 93e A AAE EA4T 2
oF 77.3%, A2 Hit °F 83.8%, L & Hit oF 81.8%= FA| &, A AEL= 7]"7‘% ok 4 084°J°]E}51 SPE}(Moon and

Bt o 822%°) AYEE HolE A0 uehgh Yim, 2001). Ea
=5 01%8}04 20169 7102 w3 i, 1@1& :drﬂ Z”lo}
3. ME3A| DIEEZE R =X|of FAMA MEfA M of B WA 7= ok 2179 4

Hl= 71l ol g3je] ATE BT AL, %%A}%on e e £
o 7403 ol B Atda F48 AejA Au|2 A

WA AN TG SN B9 %A% WA o3 AR FelA Aot T S e & g T3
o ST8BAGIGmIOIc), ol SIS ZAANIAS RS o CUME ol&de] A A9 £A T4 SIS FHE 4

Moo

16391 9201%F €1, A|AAMB|2=9] 7HA] = oF 589 7,323%F ¢,

Table 6. Estimated value of urban green space and forests of
Table 5. The results of validation by percentage differences unexecuted urban planning facilities in Seoul

Variables Minimum | Maximum | Average | Median (Unit:thousand won)
Regulation services —0.311 1.130 0.141 0.109 Variables Estimated value
Supporting services —0.231 0.467 0.145 0.104 Regulation services 16,392,011

Cultural services —0.301 0.711 0.208 0.141 Supporting services 5,873,227
Urban green space —0.340 0.987 0.227 0.183 Cultural services 7,784,407
Forests —0.359 1.130 0.162 0.117 Urban green space 297,709

Others —0.368 0411 0.182 0.123 Forests 3,578,055
Average of total samples 0.178 Total 33,925,409

St2x7AES|K| N| 473 45(20194 8%) 29
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TE B AE A9 B 399 ARSTHAIE oF 1% 3169
A, BAZEE ok 1% 9769 908 UehdtHlee ef al,
2011), ol W Mg Age] EA g F A= 2%
399104 o2 5% 4 k. & Are v ZAAYA
d T 399 SAE Yo BAE e A AAH A
EA AH) 29 7IXE FAEA] GUthe HellA Aot
AHAQ Hlale B7FssAT, BIHAY 7 E s B
W AHZHAE 284299/, BAZHE 96499/m’ 02 &
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