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Abstract

This study proposed a model for estimating the unit value of social cost for mobile emission considering local
geographical and social characteristics, together with a method to evaluate the air quality value. The model was
built based on benefit transfer methods, the population density, and green space ratio of each area, which are
reflected through independent variables. While applying the model, the unit value of social cost for mobile
emissions in both densely populated areas of Seoul and Busan was found to be 18.68 times and 10.71 times
higher than the national average, respectively. It is highly expected that this study can contribute to providing
more reliable guidelines to decision makers when evaluating various green transportation policies and projects.

2 Ao BA0Y Aol S4E 1@ A% EEde] Asld vg 99sl 34 29 FEAL of
g wgoz B4 tAge) W1l S B 9% HEES ANSET 75 23S Aol (Benefit
Transfer)’ 'S F8¢ 202, 2 (g9l APUES HAgo] APUFE W= B
7 AP} Qe Ag AGn R Adel] Ul AF wEBAe) AFA wE Ausls A% FEAR 247
18.684H, 10714 =& Aoz vepgrh & A7 A2 HAus FAd g s Al glojd Hot

e
-3
N
£
ek
po)
o
it
R
=
i,
ful

Key Words

Benefit Transfer, Function Transfer, Green Transportation, Mobile Emission, Valuation of Air Quality
Afold, Fold, A wE, AF EEA, th71d 7

* . Corresponding Author Received 30 May 2012, Accepted 29 August 2012
transjin@ajou.ac.kr, Phone: +82-31-219-3252, Fax: +82-31-219-3253

(© Korean Society of Transportation
This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

thetw S ets x| 30 5%, 20124 10 33



A Model for Estimating Social Cost of Mobile Emission Considering Geographical and Social Characteristics

o
ACH
i
£
e
iy
o_>.:

74 A A Ao
R o714 R A
a AN 199 oz ¢

B
1 £ 2

o

>
o2

ol
ol

N,
o
22
o HI

R

1
El
ol %0
s
o
LR
i
ki
os]
=
=
El
J?
ko O
(L
Ac)
I
mL

o
0

1=
M o o SRl X0 rlo r

¥
ol

rr ig U T
o H
it
rr jﬁ
;‘g Kl
> ‘ii&“

S~
—|—‘ F1J

ﬁz

oty

)

ko

-1

49 b

ﬂ-@ ofL

o

-2
Ho
fr
>,
og(:‘ll
Aa,
D)
>'\'E oL
_o|£
=
%0
s
BN
e =
=2
30
T o
o
o

N
N
T
o
)
rlo
o
ot
N,
)
o
olX
o

g, of
o,
4
i
ol
ox
A=
i
i
O_>L oL

B
ry
H
N
N
>
>,
oty
)
B
v
)
ule
o
N,

ox

1+
S
pas

o

2
o
=2
EY
= g ©

oX oX

e
ox
ol
Fﬁ
rE
o
=
fd
;3
Aar
=,
£
u

Y T oox ro

e
oL
ol
]
o
P
o
ox
o
o,
rC
N
i
1o

o o
o
ox
iy

Ol-m lo
=
>~

J

3

=2

ojt

rlo

ol E
=
Y
=2

fe e

He
o
=
k)
~

AL BA=A gl
2 ATE oleld FAUAS wgow g

o v71d A4 hel e

371 Bg 12 ol 8% Bk om Hlo] g4} Hel

L

o7 Hristr] g g

2 dFe = ol (Benefit Transfer)ﬂ‘ﬂ% g
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1. Hololxe| JHY

Aol (Benefit Transfer)< Al A 71A] #5
2 Eow A7y} gy AdogHE YR oL
gl 71X FAAIIL EAERA] e AeHAQ] Ao 7}
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EZAsle AEY A4S A2 A3 TE $ o)A,
ARESRE AL FA|A 07 dAE gololt} (Desvousges
et al., 1998).

AolH-& 1970dd] o] w|FoA HEHloH,
Aol A 71‘:”4 48L& et S7kska vk Hele]
Ae] Fag 7HE 71E AT7E AHe] 7] 2 AT
o gk l"ﬁr 1o 2RE] AF A ol gt /X & S
0}74] FES F gitke Aot £84 /e AAE

A 0]—r°1 Hold & A &gt Ade A

g AR B ZaRA|NE o|

"c}ic}oﬂHE Y A3siA 4849 v} 3 AAH e
= AT HodolHS Ae

Aeket 4= 9t} Desvousges et al.

(1992) 7KX&4e tigt AP 83 A3 E 7IX&

vl maigli, A4 BE ARZAE o 280z qld
o] 83t ) ejole] A gl ol eapel AN

o dddoz Avta sk (Jeon et al., 2004).

HeJolHo] o= =} F-&sH AHEE F ASAE
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FHRAE FEot o|EY FU (YRR B
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2E dd ojdolE® g2 fAle APAFEIE ] Ao 23 £ JEtA 2E o]@A4 (heterogeneity)
ZBE D837 Fdrhes o] St ol BE B A, BAA 716 Ui oEsh] sl TR
A7) 913 3 7B W Tgre] fARE A rEy AT & A7 AEtt 4 Fo4 o7|A dve A
H 71 FHAE aUE AL, O 5 W FYAE < € 4 It} (Desvousges, 1992).
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1. 7|18 47 &

7Pgs Bagt TUE FLEH, ol2lg 23o] A i EER] v g, S ur1de] 7] 3 Ae
2 v FAF o] FEAol Frdna & 5 girh 199078 o8}, 2 Folola @is] o] FolA 1
b Pgk oS A8 v gt ohet & eH, 19909 Futelle HAQl S de
FRE I AXshE Aol Aejolde fsl FEE 71 Y 771 (HPM), o8R8 A2 (TCM), 393E
FHAES £EE olalistet] Ewe] "t A (ABM) 9| &gt A7t F2 = qlh,

T oA e 4ol (function transfer)©]th. Lim et al. (1993)& Fe7}44| s HPM7HS
AJHEE A3 $74 2= /ol ge], HYi= ggat] AEA] di71de] JidE mo] s Fgsil
ob F7FEAIR]D B wolY T tide] dudAE o 3 A3 7)1 st FE7EAT ) o] duaArt
718 & A E oldste W ofnlgth. &, 71 EAske Aoz vehkon], A&A ti7] £9] 05 57t
S o|dE tdA A TRIFAd 28d WY s 0.03ppmellA 0.02ppmo2 7WAE 79 HA|RIEo]
gA el Agala tgx o] AL dsistel 7HE 0 AEsinal oke A4 F94 30d, U8 8% 71E
Asle whHolth, o2 7 7 99T 17,1709 F= Aoz 2AREA

Al A HL WEHEAY (meta analysis) olo}. & o} o5 < 9RIRE SHiksl 206,0679/7H/ Aol €t
o] de] Ak iAol st sdE A Ads Kim (1997)2 HPM= &-83slo] FE7FA o izl€
= WA S &8sl B - 4381, o] & viEgeR oj4tslgl olitatA def UigE 7] A 71E S SR
7S st s Al A8, 2 7HE 4 o, 2 23 YAl di71d 7H e 2950 e ® 2ALY]
ot WS wdth FE OsIAeY mds 289 Fom, ol FEE] FEsHFo| it 19 94507
wEl-3] A 2l (meta-regression model)°] #-&% 1 Q1S zheket w) Fel7bA ] oF 1 5% agsh= ghot}.

= Eom (1998)& ABM= &-8-3lo] o}gH izt o]1hs}

71zel AgATEREe 2ok BAYOR Sa, A Ax, ozeden A urlegdel sE/IAN SA4E
S8 2 A7 54 % dlole] 54 Fom A48 3 eyl ta Fu) 2vAEe AReaje g 2Ak

2
A EAeks el Sk 1 A oF ag A% I avAse] 197
AR At 2,09890-2,83290] 31 71 4
T A Ee AR 7,95191-10,92091 0 = ARSI

2000 == 7PIAIEAH TR 2AF7RISY

iih)

HEREA S AR A5dTe 242 S8l 8¢ (CVM), 278 (CRM), $47H A9 (CE)
2ok Whioltt (Stanley, 2001). AlEFEAe] 71 2 < 289 d7et 2EA dANY Elide AW
e AR AFEAU dold drdAgke AAHd (DFM) & 283 A7 FHez S«

AES B3] A8 2T 24 tidel 237 vl Yu et al. (1999)& CE 7I'§ell 273t th71 2.4
A7Ate] Apeld gk 9 < Jlvkes Aolth 2iles E4(S02, NOz, PM, CO, COg)el WA, AFAL,
= o gHorEA THor TRE A7l 4 TR, APEAR, AR, AT 2l Sl nAlE
o ¥FH=UA 2= Ad=Hol(selection bias)el &7 VI ST WAL d7| eFEdo] A5
7Fs/d, Mz a5 gle e Ade] d7dat & o] 9Folu} wjAHAl e} e eHdEH FEI Al

thetw S ets x| 30 5%, 20124 10 35



A Model for Estimating Social Cost of Mobile Emission Considering Geographical and Social Characteristics

$48 33 Zsehe A2A9 BYasct
Shin (2002)& DFME 283 ti7ledo 9
& 34 £857) 489 A4 V18-S FYaGT 12

3} olxElA A Errt 10% Waleld dA=zor A
357 A A7) 2521 15,7707] WAskel o2
o8] Bl AhA o ABahs o mH| &L 88001
A Aoz AAEIGT. a8a At A5 E W] 9
g 283k A7k 7@3] —3: FAAS ez 1
& A% A 579 63N, FAAA THY A5
= 7k oF 1279 2@% l oz oz eyt

The Korea Transportation Institute (2001)-
71 edE AL e Ade A7 AFAY oA
AFAF FLatths 71 stell, dAl div1 oS Hgt
o 7ol AL gl AGLR oilete %o A
Egods 74 AfgHEE Bt 1 A9 &}
7t A5 b i A AL 564099, EF
AxE 9,2939+19 Ao g vehdth, AAY 2S¢ 7t
T B AEANNLS 2 6507, FFHAE 2,574
o= et

Rhee et al. (2001)& 3% #A€d CVMel <
o s d71de] HP R E FHsigen, 1 2%
74 gi71del g 7= € T 16,667-16,153
Ao et

Yu et al. (2003)2 CE 5 #A
3] MA t71ed ke &

FZoll= v wslel e A
3 7idE 249l BenMAP(Environmental Benefits
Mapping and Analysis Program)< |83t A7}
T2 XY gt

Park et al. (2006)2 BenMAPS ©]&3l =
Aol oi71d AdEAe FAA Y R
4 A== Helold 7HF 215 7IXSH | <%
AR A g EEaen, T4 AR A vl
3 A2Ale] ti71 el gk R E3 |2 oF Hule]
Apol7} WASh= Z o & VT

Korea Environment Institute (2008)< BenMAP
= ol&st] AfAt Azt - Ak A g 5 =
A g7 A giAe] 2014974 AlgE A 3% 5
AAY-172 5x99] AAH 77t A2 F o= 45
sigict. 2o Aol 71 A el ofgh e
< Shin (2003) 179 SAA AYP7HA] (value of a
statistical life) FHXI 199 594,548 THd& o]

43 o 2003”01] Hlgl| 8,548
R o}—t— 2 Fgsn.

AL, (20092 IABA} 2okaa o)
EIS 747&504 & BenMAPS ol §3le] F4 s,
QU] TIARA BEA ALA, FARA, AR o o
@3l Eghor, AN PIARA FE AN e 2
obe] AT NLAIsh FAI B8l oF 3-6u) &

9] Al814 Hefol

d

Ao w Vet
KAIST (1998)M& #4e¢ oz Hals v
b QA WA= Fal], 11580 iR Fo& Q1% I

3
&, T2 1] ]* &, 2Hdel nR= Fa= g3}
1, olo] thafl AEoke] HEIE AR AHPEA
< AlEste], ZF g g eEiH| 8% Bl Ak
. oF& NOy, PM, SOzl tisA] ¢ FS’J 738 o
143], = xg/\pa 71—/\ 350104 /\g/\]_ A TERE X
55 ko] g ek Akl A w87 ‘E}”ﬂ CO% HC
o gisiAE SOE 72 AR U719l X5l
o738t 7] o] Akl A HE-S ARSI
Korea Environment Institute (2002)2 =]
7| edEdel tigt gu] 8 AEATFE T, &
el o3 719 F vl&H & vl&-2 AEd)
gon, 2010&1 71 T2 A g7] o TefulE-

O

1z

2

>
f
o

12%/91 . g}dﬂ_}\ d,ﬂu]&g 9<] /Cd - km
529l qmgog DL 17.79/9 -k, 24712

@en] 82 14.89/9 - knE ’&go}%{‘:}.

Gyeonggi Research Institute (2003)2 7A7|=
7+ Aol tigk 7] ede] AEA 98-8 4] 9
7oA 7S g8sit o9

= A9 '3H7L-°§ %@”&Z}E 01 % 0]*‘-%}01 74
TAIR Z7|AL
w 1“8*4”} 1-896% ”}%1 %‘éig ]7“3@ 33,4409
= A&sitt. 1 27 AEAe drled Fae
599,198 k] A+ 9, 234uTkl o & "]’EP’L‘:]’

Anne Rozan (2004)2 x|Z<JAtd 20| o
g Holold Vg &8st trd —’Ff‘o] H] 23} 2
g9 Fdo gi7]1d 7 E vlwetet. L AT gy
Aol gt 59 AEJAIA L g9 HlwE] of
1.628 2 H o2 Ryt
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Abou-Ali et al. (2005)< &
g gigk Aold 7E %”%0}04 o]y
o] 714 Aol tigt 71xE Brksi e, 1 A oF
3u<] ztol7t TS AR UERLTE

2. 7|& A7Qlo| AHEY

h71d 71R FHe gz a7 TS AvEd
1990t 3t F2 7B 711 %75 =AY
o =Y 771 (HPM), 0163131 A2

G395 PAPHABM ©l%
20009l = 7HIA R Zﬁzi%‘-ﬂ‘l%%“ﬂ(CVM).
AP CRMD. %4 7L

&3 979 24 QM

24% 478 2ow AU Hod o)A
vige] me 4740 AARAE 98 e wdel
BenMAPE o] & ;1 Oﬁ% F2 Q99 gor, 7
ZA g M= Ahn et al. (2006), UNDP (2008) &
o @t gol 71% ! a d 87 A 24
g N2e 43 B @70 olHake Aol Fgel
AT A7} AR 1% 3, HALE B2 T

2

&9 wiEE
= aTe 1°ﬂ Sl gt HH%%J 7}743 T@o}
7] g A=A, EAE A1) 54
&= AR vE Al 4 0}71 Skl ‘j?fé°
AXeHH, weFew kel AAZ 878 (h712) ¥l
FHE FHoE Al ZAlAM G 28 et B4
& TEITRE AHoA £ A7) rlE e 3l

oy 75
1. ARIR HIZ SIEQlol CHat BT JH
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k %o% BaN7) 98l ZAR QI Ao ApEde]
G 2 Folo] WZEAd U & A3H veS
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-

-
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A7IA, o MEERL] ALE A HE A9 (/ke)
W AR EFS 9% A AR FA (/9
P ZF A7
B ZF &% (ke)

EC (European Commission)dllA2] th7]& A}s]2
H S Q9w ol ne] wal AHE ]S AA)E)

3 ek (Holland et al., 2002). 5, zbellA g
L 2R 3 AFAEA A-H0 38 F=

Zol7] W&ol dA Lukd oz AA gl tir1de] AL
374 Hg Aol F|EA o7 wjEEA wR (A
)] AFtRrh gl gltke A& g £ gl

X

o

n
e

[
ol

ol B A%

b

-

& b
&

A2 54 AGelA BaliA7] wiel &g A
ge] 545 I wEEAe] AkA HE At
27ET =, A5 Fagkel obd wEAd 9ol A
gt Aee]7h Agsofof wEAlRlel mE 7] 7t
A Wgke ARHoR grie 4 gtk oo £ Aol A]
= WAl Falxe 54 A9 vigedd A
H-& S T4 99 28E 2(3) 3 o] AH
STk 2(3)& AvEd, Agke] wjEEdd g Ab
37 vE s S A SAG A=}

A& 7o R oldsie] B4 tiidAg e wiEEEel
UE A1 g QEkel S R B AFoAE A

AW W|ZEA] AlFA H|E 9IS Husly] 9
Eiss ez mAER Aol ole
KAIST (1998)¢] ti7] el w2 I3} ﬂWO] AR,
A2E =B Agdom zAld A7AR
Foluf, Attt AEE RO A9 ATEE
B, wAE A ] A 5AE W
2 4 sicke gelae
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d,
C,=C X< =+u x =) (3)
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A71A, ¢ A BE L8 (2/ke)
et WEEA(CO, NOy, PM, SOy, HO)
ai ¥4 WA

w: 7R
ri A=A
d: ATFEE(] ki

2 mdi AgHE H7LY9EdS CO, NO,
PM, SO, HCE Z3slsler], 247k~ wiEg=4e]
A% 7)o@ 2ol el AN A5
Al AHAR] Fal 2 F= Aol ok}, 7Tl
9l F A7 BAROT GFS VA7) gre] ¥ w3
28 t7delA Alefsisiet.

[e)

2} 4 Aol e Bolg A& A1

:la] LU |
S 93, 2 539 Aol APy

WEARI] tig di71d A AYe wEFedE
2o} At FHska 7] Wil FA(i)7]Hke
2 39 wEEy TIPS e wEgE FHst
a, 32367 A A (0)9] ¢ & FEE 5 o

275 RYe UM FE AREL e 54
W% Aot A Beldle FHE 9EgE = A
O % digEY SRS B 9t dyE gl v
F ti71 8ol ek Ak A B8 71| 7L B Aol Hls) A
Ao R molof sl Zlo] A AR AF7HA] &
=] EAE mElekA] R dx He] AEA vg
A5 AE3 7|E WY 2] & REE B8
A AG EAo Fele w2 5o A v eSS
g 4 97 wEelt
2 B A=
(1) MEE49) A3H H)E 9H9(C)

A7 2 EEE ARSA g dekeld o
g B2 A7) xdE o gt ExternE (Externality
of Energy) A7olde 7P - vjE=d = oyA] &
H7} Zefshe th71299) Ak vl8-2 45,

Table 1. Social cost unit value of mobile emission(C.)
(2009.12.31) (Unit: w/kg)

Category CO HC NOy PM SOx
Social Cost | 8,47519,849| 10,196 | 33,289 | 11,452
Reference: Korea Environment Institute(2002), A Comparative

Study on the Environmental Aspects of the Surface

Transportation.

Tol R. S. J.(2009), The Economic Effects of Climate

Change, J. Econ. Perspect.

Economic Statistics System(http://ecos.bok.or.kr/)

IPCC(1995), Second Assessment Report: Climate Change.

of Environmental Research, 2008). 28)3 UNEP
(United Nations Environment Programme)°lA<
European Commission®] ExternE 917235 uje
o2 7Zy=re] Fu|g2| 4> (Purchasing Power Parity:
PPP)DE wrdste] Zb=o] ZAE Sl F-3dshe ol
ZE4Y A A v d9YE AAEkT ATt AE A
AelMe] ti71d HE 243w Alelxe ti71d
HY FHE i g AT ere A8t k.
ok, UNEP (1998) 94 CO, HC wj&E4d
ok Ak A HlE A= Al ]EV] %3 it KAIST
(1998)eA= 7zt 4 g7|9ale AFE AAlsta
A=, SOE 7IEe® COst HCO t7|9fel= A4
o At U719 &4 5%(CO, HC, NOx, PM,
SOl ARElH Hlgs 48t vk 283 Tol
(2009)& AF7HA Q79 &9 Al3]4 H]E Ak
o et FGE ektA o s Helsision, &4 18
F A8A H8-2 87$(19959 7]55) = AAT S vt gl
2 Ao A= UNEP (1998), KAIST (1998)2] A+
AHE ol &3t 7 wiEEAE A A HE AU E

A28 Korea Environment Institute (2002) 93

e

Az} Tol (2009)9] A+AHE T3k, Table 13
2ol 7t vjlEEdE 2184 v A9 E Attt

o

), 2000 719] 71 Al el &B|AE 7
FE Wgste] 20099 7Ee® skt

)

2 A9 EA W39 1A (uf, )
& AT mEEAe AEA v g aT A
o) AFUES A &ell w2k A5 Aoz 3k

1) A A7 g7tk &&o] FEdttn /PgAE W FFEE T

o
— ©

L)
to

SR JAH @l %

HolF

i

A

iy
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Table 2. Weight of demage targets

Human

. Forests
Diseases

Category Buildings Crops

Table S. Weight of social cost unit value of mobile
emission for seoul metropolitan cities("09)

City Weight City Weight

Weight 0.42 0.10 0.23 0.25

Reference: KAIST (1998), Reasonable Fuel Selection for
District Heating in Clean Fuel Using Area

Table 3. Weight of geographical variables (", u?)

Category w? w?
Weight 0.52 0.48

Table 4. Standard value of geographical variables(d,,d,)

Gangnam-gu 15.00 Ilsanseo-gu 7.28

Gangdong-gu 20.74 Gwacheon-si 2.55

Gangbuk-gu 15.36 | Gwangmyeong-si| 8.87

Category d, d,

Standard Value 498.25 0.88

71 A2 Abte] QAs} vl 5%
=, =, A Sol= 9%FE VA =M, KAIST
(1998) el 7] o] et/ dd dely=s d&
7Ve& tFoE AHP #A8K=tl, L A7 Table 2
o} o] Q1A AHldl| 42%, WEFE vR 10%, 2=
2 A EA A7 23%, 25%° HE F= R
AT o] 9} 22 2AF ARRC 28k, £ Al
A= Table 33} o] wj&Ed o] AH3]4 ‘ﬂ] %"/}ﬂoﬂ
ek A= A (uf) e

(w')& 0.48% AARH. ol =Y Zf‘l«] He gt 2

2t A199] wjEEAo EHZ} AB)A v ARk
A9 EAAR JIFEES} 5A&9 7|EH (T o
)& A A3 Table 49F 2t} Statistics Korea
(2009)#} National Geographic Information Institute
(2009) A5 ZASI, A= Hi AFE=()=
498.25(%/kmM 22 AR, Ax Hd S5A&
(4,)< 0.883) 2 2K =[27] wfZolth,

(

(Gangseo-gu 14.71 Gwangju-si 1.04
Gwanak-gu 19.02 Guri-si 6.49
Gwangjin—gu 22.98 Gunpo-si 8.27
Guro-gu 22.04 Gimpo-si 1.23
Geumcheon-gu 19.79 Namyangju-si 1.66
Nowon-gu 18.27 | Dongducheon-si 1.48
Dobong-gu 18.92 Sosa-gu 18.90
Dongdaemun-gu | 26.67 Ojeong-gu 10.35
Dongjak-gu 25.54 Wonmi-gu 22.81
Mapo-gu 16.91 Bundang-gu 7.26
Seodaemun-gu 19.58 Gwacheon-si 2.55
Seocho-gu 9.73 |Gwangmyeong-si| 8.87
Seongdong-gu 19.15 Gwangju-si 1.04
Seongbuk-gu 20.42 Guri-si 6.49
Songpa-gu 21.11 Gunpo-si 8.27
Yangcheon-gu 30.17 Gimpo-si 1.23

Yeongdeungpo-gu| 17.26 Namyangju-si 1.66

Yongsan-gu 11.45 | Dongducheon-si 1.48
Eunpyeong-gu 16.67 Sosa-gu 18.90
Jongno-gu 7.63 Ojeong-gu 10.35
Jung-gu 13.66 Wonmi-gu 22.81
Jungnang-gu 24.16 Bundang-gu 7.26
Ganghwa-gun 0.65 Yeoju-gun 0.63
Gyeyang-gu 8.24 Yeoncheon-gun 0.57
Nam-gu 17.75 Osan-si 4.27
Namdong-gu 8.80 Yongin-si 1.91
Dong-gu 11.31 Uiwang-si 3.15
Bupyeong-gu 18.61 Uijeongbu-si 5.93
Seo-gu 4.01 Icheon-si 0.89
Yeonsu-gu 6.85 Paju-si 0.94
Ongjin-gun 0.63 Pyeongtaek-si 1.36
Jung-gu 1.22 Pocheon-si 0.69
Gapyeong-gun 0.58 Hanam-si 2.08
Deogyang-gu 2.86 Hwaseong-si 1.18
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Table 6. Weight of social cost unit value of mobile
emission for major cities of south korea("09)

City Weight City Weight

Seoul 18.68 Chungbuk 1.25
Busan 10.71 Jeonbuk 1.05
Incheon 7.81 Gyeongnam 0.94
Daegu 7.62 Jeju 0.86
Gyeonggi 5.44 Jeonnam 0.84
Gwangju 4.03 Chunknam 0.74
Ulsan 3.94 Gyeongbuk 0.67
Daedeon 3.69 Gangwon 0.67

Figure 1. Weight of social cost unit value of mobile
emission for cities of south korea('09)
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