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Causes of Air pollution and Effects of
Mitigation Policy in Korea
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ABSTRACT : Recently as fine and ultra fine particles become major environmental issues in Korea, it is
very important to develop effective solutions to air pollution. Accordingly this study aims at detecting
causes of air pollution by using models and examining if diesel price increases contribute to reduction of
diesel consumption and air pollution. TSP, PM10, NOx, SOx, CO, and VOC are included as major air
pollutants. As a result, we found invert U shape curve between pollution and income for all air pollutants
except CO. Consumer price index, coal power capacity, diesel consumption, frequency of yellow dust,
number of natural gas buses, number of transport business, annual average temperature, number of
manufacturing businesses are also influential in explaining causes of air pollution. As diesel price
increases by 1%, air pollutants decline between 0.07~0.12% in the short run. Simultaneously, the
additional revenue from increases in diesel prices might be transferred to support expansion of biofuel

market. Also, stronger policy should be developed to mitigate the current air pollution problem.
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H AEH H{E FAM|(2000~2012) (Continued)

(91 ©)
TSP(ul+FRAX| A 2]) PM10(dI A R] HI2l)

YAFSPe A AR 0 = 24 SAflofl AAIRE SOx 9 NOx= 2| 50 22 FA|oflA
O H k= A0l §AaL, VOC, TSP, PMI0-2 ARFA © & 2|<&4 0 & AFa F=A100 9l
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agus [ @as [ wel | ®F | meud | Axg | A9y
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NS 208 S 9 6 0 29
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AH| RS 4 208 - 89 10 72 107

ol 208 Eg/km2 2,277 4,023 91 17,044

G au| 208 1000bbl 8,613 6,309 1,186 33,360

sl gaF 208 MW 1,202 2,849 0 12,402

AATFAH AL 208 o 152 251 0 1,574

K e b | Eal 208 7N 20,607 22,613 4,089 95,222
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2y 9d GLS o bk}
L.Indcon 0.966%** 0.766***
(0.016) (0.077)

Ingrdp 0.034** 0.147*
(0.015) (0.086)

Inune -0.047*** -0.100***
(0.014) (0.033)

Indprice -0.212%** -0.231%**
(0.035) (0.044)

Ingprice 0.345%** 0.177**
(0.084) (0.072)

_cons -1.263%%* -0.063
(0.382) (0.570)

Number of obs. 192 192
Wald chi-square 23892.86*** 842.53%**

= 1) *** p-value<0.01, ** p-value<0.05, * p-value<0.1
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A7k HAarfa=9] 7-9- NOx 9] 73-p-oll T A4 2 2 o3t 59 9=

©.2 vpefikeh. 25AIA S7Hz TSP, PM10, COO| A 5213 o]
O 2 UERHAL e MlEe P IARE S A A 02 3R] = o
71:&-29] 7-%- PM10, CO 3 VOCOI|T 9J5H1aL, COof| iafirl= 2
PMI10 3! VOC9] 7 ¥ TAE 2t AL 2 Yt A=Al 7= VOC
FrosAl Fel YEe A= A o= YERT:

eHd B ] 4=Q] D20072 TSP PM102] 73-¢- 2007378 =9f Fdgko] 7159
7] Hi2e] 20079 & 7|20 R A Mgt o5 sl flsf A Sl TSP Bl
PM109]| tjet 74 A3t YA fntopy et el ehs ARS-sh= Aeete
of tigt 7127l = SAH 02 F-og FFS nIAA| Hoks A SR e 24
e fle Aoz & 4 Sl
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A

i e

ETIS SIS}

e

Ofr
i
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ifﬂi
£ =
e 2
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1,
2
il
)
K

(# 4) WI|IQFHE2Y FHAN
Air pollutant TSP PM10 NOx SOx CO VOC

qoyzany | 12628%% | 10062555 | 4417%%% | 233000k | [T8IXE | 3.348%
T 2762) | (24200 | (1.632) | (3.337) | (0.818) (1.643)

L0.332%%% | L0.262%%% | 0.107%* | -0.634%%* 0.033 | -0.079*
S 1 (0.075) | (0.066) | (0.045) | (0.092) | (0.022) (0.046)

S2.572%FK | D 3SHIE | ] JOOHHE | D 165K | -1.67TFF* -0.388

AU A=
17t (0.612) 0.568) | (0.322) | (0.585) (0.149) (0.248)
Q| OSATEEE | L0A3TER | 0.190%5 | L0404 | 0017 -0.059*
vTe (0.065) 0.061) | (0.035) | (0.061) (0.016) (0.031)
_ -0.019 -0.011 0.015%* 0.021 -0.002 0.008

EREE

0.016) | (0.015) | (0.007) | (0.014) | (0.003) (0.006)
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(B 4) W7|IQEMEZY FYZ1 (Continued)

Air pollutant TSP PM10 NOx SOx CO VOC
A9 ] 0.281 0.342* 0.422%** 0.405 0.318%** | (.534%**
o= (0.219) (0.203) (0.130) (0.254) (0.059) 0.117)
spapol s 0.050* 0.044* 0.003 0.047** i 0.010
erl=T (0.027) (0.025) (0.010) (0.023) (0.010)
H AT} A -0.025 -0.023 -0.019* -0.007 -0.006 0.004
e (0.027) (0.026) (0.011) (0.025) (0.010) (0.011)
O 2 210] 5 1.005%** 0.667** 0.135 0.66***
SHAIA : :
(0.339) (0.307) (0.162) (0.089)
Py, -0.068 -0.009 0.049 -0.064 -0.069 -0.021
eTe (0.088) (0.083) (0.034) (0.076) (0.0337) (0.032)
e 0.810 0.834* -0.004 0.424 -0.557*** | 0.976%**
= (0.499) (0.467) (0.224) (0.478) (0.154) (0.216)
_ 0.246**
Az AA 4= - - - - . (0.118)
A Erg)e* 0.007 0.012 ) ) ) )
D2007 (0.019) (0.017)
0.001 -0.023
D2007 (0.093) (0.088) i i i i
R -94.713%** | 76.148*** | -27.498% |-196.144%**| 9.9](Q*** -27.498*
oo (24.245) (21.377) (14.259) (29.448) (0.870) (14.605)
Wald Chi 378.76%%* | 460.31%%* | 744 41*** | 340.93*** | 3021.98*** | 989.36***
Square
N of Obs. 169 169 169 169 169 169

F 1) *** p-value<0.01, ** p-value<0.05, * p-value<0.1
2) BE ol $AE BEOAE ol
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0 7FA AFZ=o] VOCH]| u] x| = ko] 7P 2 Ao & Uhehyt).

thg0 & <3 5>9] npA|ut 4L B, Z7|H 2l 4 )
A AR = B 7 H 0] 1% 57181 0.367% %,ﬁ—a—}y_, Ox=0.42%, CO=0.32%,
VOC: 0.53% 7HAsk= 7 0.2 vephdct o|Z A A~
A7} AR E o]G= A717) HH AvRbe FakE
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24
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3
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B
24
of

(B 5) 37714 &80 t7|12g S0 0|Xl= &

oouiZel | Agsvuel | eddulzel | Agaulel | ouzol
grleded | Aga) W | WA | A | aAenE
HEA) || HEA%) [HEEEA%)| SEA%)
TSP 0.28 -0.2310 -0.0647 -0.9868 -0.2763
PM10 0.342* -0.2310 -0.079 -0.9868 -0.3375
NOx 0.422%%** -0.2310 -0.0975 -0.9868 -0.4164
SOx 0.405 -0.2310 -0.0935 -0.9868 -0.3996
CcO 0.318%** -0.2310 -0.0735 -0.9868 -0.3138
vOC 0.534%%** -0.2310 -0.1233 -0.9868 -0.5269

4. WIESETEE o183 vAYA 238 F4

AR AR PM102] 79 vl E TS AE-sHA S 200778 =¢) Qo] 4lat
SR F71E O R HlofE 9 ¢ %}* off ZA7F A o= Sk =2 ol e Mk
7} 22912 S shetslr] )8 Tn]#4=¢] D2007-S o|&te] 247 An 24 A 4

g
el Shob] 7518 9 012 1 A 2 et o L AH PITO

o th3t v & 210 S o] 85lo] FU B FS o] BAbA W 7] AMS 1123 o d GLS
2 o] gato] =43 HoFrhlD vjZek m gt ga] of 7] A= D2007 W=7} 49w ¢l

10) =2 sdlA ATshe t7|ed E4E A9+t F= tolEE ol &t WEdy 2 v
o A9 olitahg), olibskda, @F, dAEHE A, nAER|(PMI0)S AlEStal glo] TSP Fiof gt

o}

A Az} Chi2gko] 111.750]31, Wooldridge 7% A3} Fgto] 162842 Lpel} o] &
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Wald Chi Square= 7F3 =7 YEFGTH<E 6>). %o] Q. 4] W0l AL A G 4]

7} 1% Z7F6PE 0| 2] HE=0.315% 2718k= Ao el s &Sk 7|3 g
A1 9] B 4191 0.342%92} H]<=3t =07 —E—QE]%E}_
o= AR o] 79 v EFolut Ml S U a8 7L v X = gRko] Bl ssith=

o

A HojEth whebs] g o A A= 2ol nIAHA] & A5 7
Wk ok o2 di 7] e Qe 3 o] B¢
7ol A Al &fst e

JAF Ao e}
Wi &5 Am R 7o) Kjol7} gl7] uj e

(# 6) PM10 HiES=(ug/m*)0fl CHEt =& Zn}

7|2 gEd APMI APM2 APM3
PARSE SN DAR 0.756(0.691) 1.274%(0.661) 0.644(0.748)
2] & ZAYAP -0.023(0.019) |  -0.040%*(0.018) -0.020(0.021)
ZoH| A2} -0.698***(0.125) | -0.657***%(0.115) | -0.557***(0.126)
Al -0.010(0.014) |  0.070%**(0.013) 0.030%*(0.013)
A erslE ] -0.007%*(0.003) | -0.009***(0.003) | -0.010%**(0.003)
G- AnH] 0.212%%%(0.049) |  0.315%%%(0.050) | 0.177***(0.053)
DRI EN 0.012(0.009) 0.011(0.010) 0.013(0.010)
A7 A A 0.004(0.007) 0.006(0.008) 0.002(0.009)
=S AA 0.449%%%(0.074)
AR -0.086***%(0.027) | -0.117**%(0.030) | -0.084***(0.030)
71 -0.250%(0.133) | -0.496**%(0.133) |  -0.367**(0.145)
PARSIARS DA B 0.297*%%(0.069)
Az A4 0.061(0.049)
Ay} 2.717(5.841) -2.375(5.601) 1.432(6.607)
Wald Chi Square 227.48%%* 264.04%%* 204.53%%*

N of Obs. 165 165 165

F 1) *** p-value<0.01, ** p-value<0.05, * p-value<0.1
2) 3 Y9 A= BELAE IUF
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