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A Study on the Valuation Method of State-owned Property Considering
Regional Type and Carbon Emission Allowance Price
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Abstract

State-owned property plays an important role as a source of government revenue and public good; however, its
inaccurate economic valuation limits its efficient utilization. In particular, the economic value of state-owned property with
high environmental value, such as forests, remains unrecognized; conseguently, such property cannot contribute to the
national goal of achieving carbon neutrality and regional balanced development. Therefore, this study suggests a valuation
method for state-owned property that considers urban types. To this end, we conducted spatial regression analysis using
the official land price and carbon emission permit trading price for Seoul and Gangwon-do. The analysis revealed that the
valuation method based on the official land price is more suitable for urban areas, while the valuation method based on
the carbon emission permit trading price is more suitable for non-urban areas. Based on these results, this study makes
the following recommendations. First, the valuation method for state-owned property should be differentiated, considering
the characteristics of the target region. Second, the economic value of state-owned property with high environmental
value, such as forests, should be determined. Third, to improve the efficient use of state-owned property, it is necessary
to improve its management and operation systems, as well as the methods used to determine its economic value. By
proposing improvements that can be made to valuation methods, this study is expected to contribute to the efficient use
of state-owned property and to the national goal of achieving carbon neutrality and balanced regional development.
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FF Aol A= el mE AEE Y AAY s &
Hellx] 2 3zl vlEo] HE 7o) olFoid v} Qirt, o]9}
Bsto] a9 AR B7} AE AwEIL A4 FALE FA
g Ao R REA AEE7E D S/AAEY 71R%E 717} 0] Fof
Aok & Fado] lrt, Yo A% 9Fele] Y= ksl vt
G AR AA| k] f- AT o8- ek BA Fofl JeHE
&, 2021), 53] ‘F-5ARARE7I7|E ] BAER] ok AN
7o i 21219 a0 we} g o7 AR HgA|
A Uz gart qlokal PAEIAL giet, 7H e349 Y=o ot
£ o-31ete] Ugke 2 ESGEHY, AFEA A, AdL) $4
o] ZAgezo] FaA|IL = 7hed|, SAFEAA = 71T
sle} oA AofdEE, AEIE A R A4, #HE
4, HAl digh v, AvdA o= /448, dul
2] Fo F5& A& Adsial ik, vlmoMes dEdddE 4
A B2t 714, A Al 9 7o) 2R 9% vA=
whalof] digh q14jo] #AZof wpet A ER|Hejof AE]AAr]A
A4S 2831l Qi ol AE|AIRF HARFAoA WAgsE
= 2%, BA B ZAA o]e)H 22 ALE1F Autof Bilol A
FEIL Qs 7R, AAA 74, Al EA 3 B AR N
Wz Qg Uxie|9F 22 7]e FE e 7]3%e] AAof P3FE vlA|
© 3971 B7] 2olot, A Aulx Bz 49 2ol
F71EH 2E5-A ol ZA|A ofe]of tfgt &EA]o] Hete|ar 2
o] 7zl Zlct, ol & i3, A A 2 AeA AvlA e 7jo]
C5E /LSt o2 5 3, Q= £ 414, 2 AlF
4 57} 2%, FA57 U= A w2 274 Sl gl 71e
3}al ¢lcHOlander et al,, 2023),
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BA|, B34 70| th=7] figo] Ao A|&7Fs4E Bkt
+ Ak gepzi,

4 EAPAGe] 79 Shen et al.(2011)0] J3] e
International Urban Sustainability Indicators List(TUSIL)©]
tizEzo|c}, [USILS HHE, 3F, vi2Azy, A7FES v%
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wjefehs o 8% 8471 HrhShen et al., 2011). Theo 2
2 A9 FAME A Blgo] 22 AG2 AAE xge
Z EiEed ol A9 4dE 7o g Ay A7 9
E7] 2ol AeiA 1734, «olA = BAA 8 % B
< HIE3 £¢lo] Fa% 243 WekE T gk (Parkins et al,,
2001).

3. MEfAIMEIA 7] BEEAXET S 7FXIE7}

KA A H| AT o] Q7oA AlF ek F= g olu)shy
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AEA A FARER AAZ 5 7] fEolet, gk Al
AlQ] 7 w2 &, 7iEg 37], BT, AE 5 39
3o g BARASEA A 53 AER dow AR
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2, giytel Wiy

2 A7 BARE7R S di#shs A2 ARA =, A4
BE, ER2HIANE, AP G A&7Fs4E dEshs A%
% AW A S BESqTt £ BEXY QLA =E FARF
o} 29| EX A FES B-BSIAL SHF] 71257 SA o
A= 718A Rl A Algdhes R @8 9 7129 R7-1
Tk 344 712 & Susfjt AFR S B-8-31%tHTable 1).

A A2 AGA| o} A-EE A 79| AL FAA A AlF
8h= S00M AR A ARE B85, A28 AmY B =
EugHox AFdhs REREPA Amo] 4-E2Het AL
(euclidean distance)E F13t] AR EE A F 500M 4
Aol g WAl Q5 Fot] &8sl A Awo B¢
EAUEES S8 A} 24] HAS 35310 S00M AR
vl &= &gsit, A7) ArEe A¢ BF RE0E 53 0
1Al 2 3k B UK Figure 1), (Figure 2)). &3 &
AAA7HE 718k BEX7HA 9] B9 BEAFAIA7L AmE &8
51glaL, FAIX7Le] Ht 7]1E0] H= BRHA %} B Ak 719
A7 QA8 ot FAIRIZE 7HE 500M AR Y} et gk
= gt lgs) £t sHH e7HA 7]RE EX)712) 9] 73
& gauiEd AdrHES B8k, ol Ao A7t
AAshs AT AlLke7] 218 A AlAH| A F7E 2l

Table 1. Input data used in this study

Major

InVEST Carbon Storage Model & 2-83}0] 245} 2|5H
o AL Yl BAFE Bt DI7HAIE F8l F3ich

FRAZ S5 8% 2 7= 7183 Rl 7 H4Al
AEE Ak 20219 = AUt 7HAE BEsiion, vla
£ 93l gauiEd AHE E3 20219 7S 8 A-8351
vl aafiFEgict, ¥12 2 Ao B8R AR E5 SAE
HF7t,

3. STAx=S

& golAE HolduEs 2 et BAE e =
Yot FEE A BAEAE st ol 7t
7 71849 AR HEA(OLS)E E8ste] 2FE F5okars
Stk A, FAHolElE B ARE Y He2A B8
) S B 0A}0] FIHA A7 do) WAE 4= kY
A8, 2023). FEWY A A7 R0 BB BT
AR el R Reio] H¥Ee 257 sk, $3
RG-S BTN ol 27E KA 4= UcHHEEA,
2007). o, & A7elME FANARYE T3 TS5 &
R I e = R e 3 s Bl S e e g o
A5 HASIAL ST, FUAARY 9] 7242 T 2,

y=pWy+pX+e Y

A7|A y= FHHeoIH, we FWEHE, v IS

Category Subcategory Description Data Source
Number of businesses Number of businesses (2020)  geatistics Korea (SGIS),
Urban sustainability S . 2020
g Population distribution Number of population (2020
Independent indicators b — . e ( )
variable Accessibility Node link data(2022) MOLIT, 2022
Forest sustainability
i A entors Area of green Land Cover Manp (2020) MOE, 2020
Land value basedon  Land value based on publicly . .
Dependent ~ Publicly traded prices  traded prices Official Land Prices MOLIT, 2020
variable Land value basedon  Carbon sequestration capacity  InVEST Carbon Storage
environmental value  of green areas Model SharpiFsiaral, 2ma
Land value based on  Statistics on regional national Regional National Land Ministry of Economy
publicly traded prices  land status and property value  Status (2020) and Finance, 2020
Monetary Calculated using carbon storage [y oo el
variable Land value based on  capacity provided by green AR e KRX. 2020
environmental value  areas and carbon emission 9P :
< ; (KAU19, KAU20)
allowance trading prices
Basic grid boundaries (500*600) s
Other Boundaries used for spatial regression Grid Boundaries Statistlcsziégroea e,

analysis
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Figure 1. Spatialization of variables in urban areas (Seoul)
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Figure 2. Spatialization of variables in mountainous areas (Gangwon)
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o 7HAE B8t SAuiEE Azt Y] A9 eyl
A A== KAU 7H & 88315t U wiEd A7,
20199 109%E 20219 109714 4 A= B A8 S
GDP deflatorE AME310] 20214 7] 7H4 02 s 5 &=
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1. XI9FEE 1aist IR 7IXIE7HE

£ dAFeae oAl AE BARETESAE Bk W7t
2| #(Shen et al., 2011) ¥ 4:&9] X|&7Hs49E B7Hh= B7}
2| & (Parkins et al., 2001)° A EAIF AL QA
AR 4, " ER2 T, A HAE BEYE X 7XE 3
718, AR A2 ARlE B3 ABAEE ARIZEAA 7}
2|7} 29 (Parkins et al., 2001), o= FAlol &34 7H1E df
H3l7| gfgof =R EY) WAL BEdE A9 7HAE B
7¥8tgict. (Table 2)9} (Table 3) EAIH A& thESH= A
23 MY A G diEshs ZHEA199 B} el digt 712
SAZEE Uehdict, z 219 o] BN di ks AR5 FAA
7Fet ‘BATIA A7Vt RS AR T, o AYet 7HA]E
7H alE AR &, SRS FE3e A7EAE wsich
(Figure 1), (Figure )&= 5 A9 FHAM4 L& Yehd
o, 4, A& el tiste] woj&diEaAnt, A4, A
A, B2 Wes B7HAN S9] AuaAE ve

Table 2. Descriptive statistics (Seoul)

ol A9 A 99| 7H7F #2355 A7PF RAEZ G
31 A EGIcE S, A7, AR, ERATA M 3A
A71eke 4o ABAAE UEhio] A g2 299 7127t
=255 A7 A 7FEAL AR 4= 9lcHTable 4). B
H, A Hide] 3RS Holat ey, g s A
QI3 th=o A7} Hol= S wbA A Y9 A&7FsA
2 ¢ & diists 271 APIEAIS FAIAZIR B7HE Qi
ol#i¥t vA9 Bl TAIY A& EXZHEY A
= Q73 ARG TN F YA APlole 4ol ARBAS YE
U3z lcks datel Wekg ZolditHelR4, 2015). o ARE
EYE FAA7IE TSHFE, A7, AIAl & =224
= AR AT DA EAE Aoy i
(Table 59t 2t} TeAR 324 42}, Durbin-Watsondk
o] 0ofl ZH7hg] AL A7) dEAdol Yehe ACE SEU
3, olo] A& e] FTANTAEE 1Y 4 e FTUAAEY
(SIM)2 B3l 2 RIS =533 tHTable 6). 2720
2 BAY A9 oA 7L BRHE 4 Qs 2ol 93
3 & 4= Aol th2o2, ZAeR g diste] wolSdTEA
2 3% 2, 53] M 7RI FEE §Y 4ETA

Variables Population Green Tﬂ:il:lz;:f Accessibility Ofﬁ‘l;:;?ll“l!al'ld Envivrzmgeial
Count 2631 2631 2631 2631 2631 2631
Mean 0.2485 0.3220 0.0435 0.0156 0.0616 0.3107
Std 0.2457 0.3389 0.0670 0.0331 0.0786 0.3360
Min 0 0 0 0 0 0

Max 1 1 1 1 1 1
Table 3. Descriptive statistics (Gangwon)

Variables Green Official land value Envirnmnetal value
Count 4232 4232 4232

Mean 0.8435 0.0007 0.8745

Std 0.1694 0.0019 01318

Min 0.0013 0 0.0022

Max 0.9823 0.0798 09823
Table 4. Results of Pearson's correlation analysis

attaae Seoul Gangwon

Official land value Environmental value Official land value Envirnmnetal value

Number of Business 0.601 -0474

Population 0.33 -0.627

Green -0.46b 0984 -0.169 097
Accessibility 0.135 -0.18
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Table 5. Results of ordinary least squares regression

Seoul Gangwon
Variables
Coefficients P Coefficients P

Constants 0.0500 0.000 0.1977 0.000
Number of business 05724 0204

Population 0.0078 0.000

Green -0.0600 0.000 0.8024 0.000
Accessibility 0.0568 0119

R-squared 0.404 0.941

Durbin-Watson 0.790 1.968
Table 6. Results of spatial lag model

Seoul Gangwon
Variables
Coefficients Std.Error Coefficients Std.Error

Constants -0.0056 0.0019 0.1002 0.0044
Number of business 0.2245 00124

Population 0.0182 0.0035

Green -0.0029 0.0028 06758 0.0061
Accessibility 0.0362 0.0207

Spatial pseudo r-squared 0.4205 09349

g, SRR 22 AuaAlE dedigith olE S8l =4
BE| Fos 7HIE B3, TAATR: RA ¥Rl
AT 4= A ofell, HAAH 22 i # == A2 A&7
A o & gk A7k APgEAlL: S37HA 2 SEE Rl
o] AE B2 FF7IAE TSR SAUALE SHHsE
A% SeAdRFEA S Asien] ik (Table 5
ot DA B WA A7V e o
AR, SHA EAIRA G dgE 3l SRS S
2F FAAE EEI0ICE BIHOR G 299 At

® -0.18, -0.02
¥ -0.02 -0.01
-0.01, 0.00
0.00, 0.01

7HAE7F 2L A Q) Zo] §53 & 4= ek, IR
o] T3} 3= (Figure 33 Zo] Uepdt), IHAIREF 9] 73
% Python 2.7 @730l A] £40] JA=HRI, FAF 2tol=e
212l spreg packageS 28319t

y =—0.006+0-225a+0.0183—0-0037 +0-0365
a=AJAIE, B= A7, =54, 6 =E2H24 @

y=0.100+0.676¢ ®)
o -!—"_lf-xl

® -0.23 -0.01
® -0.01,-0.01

-0.01, 0.00
® 0.00, 0.01
0.01, 0.16

Figure 3. Residual map of spatial lag models in Seoul and Gangwon regions
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2. SAX7H A A HHEE7AH7 0 7[Hret SRRl
7x| Hlm(2022\H)

A7Hg 7IMte 2 2% FHA4Y 7HE A7|=oA
1,313,672% Yo & 7 wokey ol= Q97 AFEH S FAIA
717t T2 A 50| WA= thEd AoE wHEH, ohe
o2& AAEEN wohoH, AFAICNA 66,0922 HoZ 7}
7 Hokon ol §2 WA wlEel A oE wkE et §H, A
7He 7|8t 2 7% 234 S A (km?Y) 7H= AlE
AlollA 8169 ¥o2 7Hg w3kaL, the A71%=0A 6062 HL
2 Fdr} vH, oA I9HAY rHdo] 279 Yes
7P e AnE et HaA 259 35,6%00 S4ek= H]
& At ZEE A4S A9 A4 7R UAAY FES)
8.5%% AA8h= A7)1= FHAleE diEj3e] oF /6402
BRI Qict, A7 9] F shbs s IHA] diRES &
A&k A9 th7)sdol digt B7HA: ghag<e, vlAEA] A
A7} F58] §HAE|A] 99k7] wjiZo]cH(Table 7).

AHES g 7IAE 7INkeR e IAAe] Tl
Y=o A 119,558 €2 7FF ¥kl o) 7,902kmef 5
Bk 52 I0d U3 gEQ Ao ugE Avkyes
A7He 7IRe 2 A% FRAAE] 719 B9 A7I=olA
20.9%5 AHA|BIAL lom, 7[el &3t 2 & FeAR| o)A
46.5%2 & HIES AAFi}, ¥y, Al 98 L 7
o2 A% =59 7Hx9 A AHEolA 47.8%= =4 &
A|BaL glom, 7|ef AR Hof A W2 Bl &R B3l 9t

ol& B3, AFe] 7EA gk 531 A1 AR EAIH Q) |

oA T2 QTS she 2 WHIsh7] ofa, =4A7} 8t
€ Aot Agsha BBAA 7RIE Es] ofRieE &
Tk, ol vluA AZIEHA| o] H2 7|Ee] ¢ At
7RA7E 7 2ol weh Ak vl A 4] e 2po] 1L, 4
Ale Aoy Bafsdo2A S5A A8 she Y =
AR 7HA7E = 2] whet AaR|&o] 108 o1 o] 1]
gjZolet, o= Larson(2015)9] AolA A 3L NI =
AR 7HA] AP S FaRt A A she Aol
Aoz o g Ex|uRe] vlEy} #-lo] P2 A 73S EYl
2 IfAke] 7HA1E AAshe Aol Tasithe A& & < Stk

3. g+19| 7|chEat

B 5104 =olet 2] ZEANEAle) At A7)
o2 7to) FHLHOLE YA FL v)d Aoz Ard
o}, 22 419) A aRol ek 877} AR e 18- 8- Fa} A
A 5 QARG WY AFEl7]ubA o] et 4287} 27
Z7F8194ct. olo] we) gLty elmete] 3L oba AgE
o] 7]eje] ] x17] EBH solck, B3] YA} obd A 5
AYEN Y Aol AUEE) $09 FF 4 119 At o
2 SrolAHE, 2023). ol v ol HlEA] XY B4
EA)0] $73& Tefet 29U 71 ARTEL AR Sold
e $7H7] B 2% AURBRFOR olojA Ao
A5G 2513 ol AL Su2 olofa] Rolc}, Yug
AR OR AE7|NA S SEsTh AZUE] 4] A
P} A VBES PN Ao B U B

Table 7. Monetary valuation comparison of national forests (state-owned forests) nationwide

. Carbon sequestration

2022 :tgtiligt]i?:lsp;:npom statA:ta)\:rfled Ratio of capacityegf national mr:‘:l Ratio of

(in billion won)* land pibgeRy - Ji‘l’l’;ns‘fm) forestx  Property
Gyeonggi-do 1,313,672 2,168 209 13,765 966 58
Gangwon-do 238,771 8996 38 112472 7,902 178
Cungceongnam-do 173,726 1,242 28 5,028 353 21
Chungcheongbuk-do 121,602 1,713 19 14,707 1,033 62
Gyeongsangnam-do 358,570 1,728 57 11,817 830 50
Gyeongsangbuk-do 654,303 4236 104 38,734 2,721 165
Jeollanam-do 167121 2117 27 13,776 968 59
Jeollabuk-do 272178 1,859 43 14,677 1,031 6.2
Sejong-si 66,092 81 11 346 24 01
Other 2,925,059 1,261 4165 40,916 697 43
Total 6,291,094 26401 100.0 266,228 16,527 100.0

* The budget amount for National Property Statistics was obtained through the Open Fiscal Data System operated by the Ministry of Economy and Finance.
** For the area of national forests, we utilized the data provided by the Korea Forest Service, specifically focusing on forested areas (including forested

land) under their jurisdiction.
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E AR AR AEE olSshe AT RE ol 5 U
Zolct, B2, gaHjE oLt A E RISk BRoR 7R
FE AL B 7T Aol SR v w2tk
o] £25A A - BE SN A5 8- AL FH2E A
FEIL Sl ARRIA FRAIEe FOPRAE #olal B85
13l ol 7Hd B F < 7R E T84 o7l B2 B =71
o FPLFOE o|FoF A0 = Hegc)

V.Z2E

& gollMs FARRE 712 7 At 7HA 7
Ao EARE AAsL, ol AAAlsl] iRk 8tk AAEHA
o g 2 ek tadt gtk AA, dA At 7t
A H7 A2 FAARE 7R Sl glof, ¥4 7HA7}
&) WA F3ta ok, A, EA 73l wet =t
of 7HAB7H AE APEERE B et Qlok. A, 8753 7R
AR AL 7R AR EAE B, At 71
7t AB7HE = 9lew, ol I7te] dFUANE SHAHY 9
Fe v Ao 7|gEd,

& A7 ARYTES B TAU mAATe 7HAE ¥
7¥ohs Tt WAle ARt AoA 2FAE, SAREE BE
sto] AR Ylgol digt AN 3 B52 3L, o8
SRR FHAZ, FAURGE 8737 7R 9] B3 713
W7HE 918 A AAIA 2 FEEE daulEd AtEaE A
SAZTHE HoA 2 S Ado, & A& 9, 7€ %
7FEIE AF 9 7RE 834 715 2 AL AlibgE o] A
HH o2 IaAake] 7RA7E FAEE Aol =RlefAdf vigE
AL 2 o), ERL, EAR/AIAE |G| B7pgA] ApEst
7} o]Fo1A 71E A7t 7IRE] A7 71of 2lEsHd AR
A2 A9 v)Fol] weh ApEshE WA o2 AYigE A0 9
o, B3 gauEd AR7HEE At 7EAARE of R
FozH Tagy ol diFEIL e AlFAA =71 HR
B2 BUSk= A R2A AN 717 382 5 e B8
JF AJAREZ: A A8

olet BEo] & 979 d¥he= that 22 € Ak A
A, EA 780l met IRt 7HAR7E A ApdeRie R
M, FpAke] 7HAE Bk BREH| 87k o A& Aol &
A, B33 7 E LeRt IpAlt 7RR7H A S EYe R
M, FaAte] SEEE $0l3 It FFYAE ERY
U Aot FF Aol & Qo] BHE HReE =
ALt 7H2157E A o] RS FARSHL, ol dFHeR
HET ot ot ERE, =qAlke] 8744 7A€ Bk AR
Aoz 77| SRt WHES NEE et ok & a9
AL o 2t & lMe BEA 18E 3A =AR
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I ARG o= ISt 7EA 7} Ae APESishE ke Al
AlBtEet. 2Ry A 582 F o AlESiste] 7HX1%7E 4
< 2P Wart oks FRE Utk dE 801, B4
9|, AADA], BFA 5 S BA 7 wEk =FA4ke 7
AG7F HAE EEE 4= Aok EIE FRARte] AjEolut g
off wEke 7Rz A4S EElE < Atk B, 8 TS
AR FRAE 787 AR BT B BEE TS
olgA ST AR tiFt EAIF A7IE 4= Ut & Al
A dailEd A7HEE B85t A daAde e
TYOE FMbshs WS AAE, 23y o galEd
Ad7HA 9] jgAdel] met SAlt 7HA7 B Eid 4 Slck
€ A7 Sl R AT o 3 7HA, olE S
st et A 52 oFA 34T ARl A #7t
A A7t dasiet, =aAk 797 A 2] A = A
Aol &2 Q1 de|ot Fg-2 ff3f EaAQd Aol 2 A
g v o R IRAt 7HR 7 A o] AR A ISt
i, o5 AFH R IO BN ALt 7S Bt B%
SHaL s B71E < e 7INkE vRIE < S Aol

AER
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