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A= e 20%ton/year® W= Wi E RS 42.5%° s@stH, o] F
A ET Hﬂéa’ﬁo] ok 18%ton/year® WA A HE wjEaFo] 49%E
AA g, S 2002 ] SOx WiE=ol F7kek
A, &2 7&3‘%% 20029 ¥ Hl=d e BATh Ade SOk
&S 20049 7bA] Aol Al sbE weko} 2005
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2) NOx 9= &9l 94 vj&% A3

2002 d5-E 201999 7F#] A=) NOx A #iE&#-S 20043 5-E
Aastthzl 20099 o] Frbeklar 2017dFH oA A

AA wjEFo]l kg 7)3bol e AR vlE e 2 WEr g/l
AA wiE=e 2002 oF 124%Hon/yearollA 2019W  ¢F 100%Hon/year =
200219 803% TwlE FAsTh AAYEE wiERE 20029 of
48%Hon/yearol| A 20194 ¢F 30%Hon/year® 20023 9] 62.2% o2 HA|
ST HAgo] Ak AMRE wiEEe] WA SRl AA sk

H & Hegk 20024 384%°l4] 20199l 29.7% % FHASHATHITHE 8)).
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20191d0] NOx A w]ZeFo] we FodA.

== Z 71170 ton/year),

A (98% ton/year), & (98%ton/year), =2 (97 ton/year), 44 (753
ton/year), A& (713 ton/year) =°lt}. wWiEZF F9 671 FGA]-E9
2099 %= ®iE=E dgF 61%Hon/yvear® A= wlEHS  49.1%0l
Fstm, AR WiEFE 9 20vHon/year®  Aw AR E
W&ol 427%E A E 2002 thE] il REE Aol NOx
&S 2% Fastded, o5, dd, 25, 49 20029 i

& ol S7FstA k(2™ 10D).

, A SOx® NOx "WiE&e] W3

£ & U=

_o/’l

ALAS gold A AR, SOx Hl&==S ARG HE-FE(70~80%)2
HlFo] & WA NOx= AFH(30~40%) Kt} WEF7-(50~60%)2]
W& vgo] E4 Ay =4 AT 717 59k SOx AA wjEHFS
45% Zrask WhH) NOx AA vl&32 20% =959 FUdoz »~%
AT A EEe] NOx &% A8 3B8%E A NOx vj& =
Aarg&RY 28] 7hrte] Atie ARENEEY, B EZY dE#HS
7 AY A% ZASASES AdE 5 Aok 13], [3% 14)).
¥ 13 20021 thH] 20199 SOx wiZE= W}
SOx H| =& 20021 ¥
(torl/year)O 20023 20193 2019 &
AP RE & 367,391 216,725 58.9%
AA vl & 474,084 261,696 55.2%
AARE v EH v & 775% 82.8% -
¥ 14 20023 thH] 20199 NOx viZE = w3}
NOx Hl = 20023 thH]
(fon/year) 2002 20194 20194 2=
AARE v EF 476,460 296,439 62.2%
AA W& 1,242,265 997,050 80.3%
AR v & v 38.4% 29.7% -
E SE-Rw
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oAl A E SOxe NOx9

WEgF Wsk Folek g

AbEE W] Ve AIES ofdel [% 17139 2

= AT

i Aot | Auw | #F | wean
AFJEE SOx Hl& %
AP 0.677 11.489 8.492 2.285
AA SOx vl&==
(A S B 4906 11552 9.339 1421
R NOx W%
2] 5 ) 5343 12.147 9.284 1577
A4 NOx %
(AT & Bea) 9.166 12.367 10.904 0.794
AAnE
(e e =) 4174 9796 7.358 0.970
A
(AL o ) 0.662 33.333 6.879 4.441
HEde 0 52.174 16.834 11.991
(3 BAAREL(%)) : : -
e e
he e ) 1 4 2.667 1.056
S s Y
RN Jalni 0 1 0.125 0.331
L5TFE
(1015 CRDP(A 1)) 9.277 11.088 10.128 0.389
215 % GRDP ¥ %
(GROPZ A81ie i) 7102 61574 35,621 14.637
AR D=
e o) 194 96.1 49.104 20.451
NEAA
FANPO &
1 el BANPO %) 8 261 57.906 55.509
FECERRE
(A=A 02 A 2% | 3030 100 26811 96.960
309 1] £(%))
T 39.317 76.799 55.492 7106
(A 24 A =32 (%) : : : :
N =AY oA &
LAl e e 0 1 0.410 0.493
A EAAS] s A
(}\] . _l;_x] /\}_ o;] 1‘6]- oq 1.?_) 0 1 0.361 0.481
= o] olaral
A=Ak 3% 1 3 1528 0.698

o 1
(=AM 9] 315)
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2 doA e AFERY wE HfIaEAS AYsty] dol FTHWHFY
A s 7ho] @A Q=X Quid @A ZEE dup) §Ex
dHadAE HESA dvh. WFYP WS (Categorical  Variable)oll

HZ3] 424 AL Al-EXALe] ol dAsk
, g 93 s ALY 107
a7Mel FEHWAF gholl Mg AAVE A AHEUT

 SOx HWEZHS  HANMEE=0444), A255F(r=0.275),

A GRDP H]5(r=0.735), ®IEAA  F(=0271), FUHAE
(r=0244)¢F EF 1% Tl BAASE Fougd AH(+)9
ABBAZE k. 9 AW (r=-0.167), AAAHE(r=-0431), &7
Hgel el (r=-0.193)¢= 1% FolFwdA FAAde= fFons
()9 FHHAT de Ao=Z e

AA SOx wWiEZY AWHBTFEY HAE AFHFE SOx #EH<]
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AL BolA| &3kt

2. NOx W& 23 AudHs 3 84

I""

- 66 - A L1



(r=0.344),

e
.

4

0.522),

(r

sl
il
oy

<

Fl o]

ZAA $(r=0.336),
FAHSR

Hj

=0.731),

H] = (r

(09

A4
-

Els

from)
o) 5l A,

0.262)¢F =¥ 1% frolEolA
Bt AAAHE(r

S

(r=

Lo~ =
=T T

= 1%

-0.417)

=
=

10% frolssolA frolv gt F ()] daaArZE vestt

-1.04)
Sgn YA F(r

(r=

-0.06)

= gl FolskA okt

A EF NOx 4l

il
il

%

1
o
N

NOx

(r

A

0.502),
(09

GRDP H]%(r=

==
T

oJFEN BAHOw

0.758),

—(ﬂ'

from)

o
T

(r=0.576)%F 1%

SRR

=
=

Hj

3} A

ol

0.445)%k= 1% frolF<=oll A

NOx ®i=%}

A

KeN
T

-0.076)
Sgn G A

A+ #AE By

-0.002)¢F AEFEr

(r=

ki3

ol

(r=

PN
T

’

15
;OL

o)
5

ilin

o

=
=

NOx Hl

2E 1%

El

B AT

FHIAE

A (+)9)

ki3

o)

ool A

Aol 7H4 3

-
.

Aol 2}

)

ﬂ_mo

CEE

AT,

A7

ol A

% el

1

=
R

53}
()]

il

i

=
°©

il

I

=
=

Al A

8
K

al

LHERSE T o]

i ‘_]l '-'f:ll_ 11’

2] <

_67_



AupEe YRRl SOy, NOx MESts EAHORE v
(-)o] AwBAZE AW, AA SOy, NOx wlZEEAE= Folu
A

o

AGAAZ Ao BAuG DA SE FHUSd ui
G5l wapo] vhEd, AQRE SOy MEFIE 1% &
=]
n

()9 A#HAA7E Jdovt, HAA SOx HEH, AAEE NOx

MEFRE fOAVE WA @u, A NOx MEFAE 1%
FolFEAN Ao FRPAE walth

¥ 18 T5HFe A 7 433 A (Pearson’s Coefficient)

2 AQRE | AR | AgEE | AA
= OxlEE | OxlES | NOxilEsF | NOxelE2
(In(A =87 %)) 444 525 522 758
T e .
(S1uial s A -.167 -.091 -.104 076
AR AL
(e AAABE) ~.080 -.084 -.086 042
rEFE o v v v
B 275 359 344 345

(In(1919¥ GRDP))
AR GRDP M
(GRDP & A&+ vl &)
AN A H =
(A=
Hj &A1 S
SRS
gAgu g A &

735 666" 31 502"

-4317 | =233 | 41T -.002

271 267 336" 5767

(A 24 FZANPO ) -.193 .026 -.060 445
ERCEE]
(N-EANG HE AT 2% e | OO | 7082 ] 062 ) m0
o s 244 161 262 029
* p<0.1, =k p<0.05, wxk p<(0.01

- &t 8



¥ 19 A#3#A HE(Pearson’s Coefficient)

A A R ARYRE | BARE | e | e | g | asem | BATE | AR | uREA 7 Agels] | Ful | AkER)
LOalES | NowlES | SOl | Nowlssk | DT | T | ThEem | ST Grpprl | A e 5 HRERS | AA Flm | 49
EE .
SOx| &2
A )
Nowigg | A !
NEEE N
Oz | S 632 1
RNEER
NOxH|Z 2 889 772 923 1
s 5257 1587 444 522" 1
Auk=— -.091 076 -167"" -.104" -.014 1
S EARS -.084 .042 -.080 -.086 071 323 1
B 359" 345" 275 344 -.030 384" 3517 1
TR N . -
GRDPY] = 666 502 735 731 450 -.026 025 494 1
AR H = -.233"™" -.002 -431"" -A417 158 2917 187 -.044 -.295"" 1
AP 4= 267 576™" 2717 336 7417 2117 2227 081 207 203" 1
HPEER] 4 026 445 -.193 -.060 357 333 381 329 -.161 .369 603 1
2 o] 3] . - y o s - ; e e ! .
A4 -.032 -.059 015 062 -.324 -.058 -.002 164 -.130 -.157 -.003 082 1
FrRIZ = 1617 .029 244 262 -.261"" .035 087 445 1627 -.681"" -17 048 287 1
A=A A} o . . . . . . ) .
> . . . . = . = 10 A . = . B .
et 143 113 112 177 061 112 026 115 070 197 070 033 099 184 1
o o 1
* p<0.1, w1 p<0.05, sk p<0.01
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3) A SOx vl&ZFol 3 I 2

O AAysEol AA SOx WHETFol PA= IF

drleded wEAde g FAEdE A SOx wEde=
A% AEdENNA, HArE T AHNE(E=-02073D% 5%
TelaEdA SAFeR FoveA WA SOx wEHEes A=
Aoz vyt grleded wiEAded i A= slgrt 3
FA(In(A = A3 3l) S8k, dA SOx wi=wol 0.21% #HAdT)
A= w=es AR FEE Aolss O 1-D2
71249 A gar, A ARG Es A SOx wWiE ol TAHSo=
T E S FA Fte] O 2-D¥ OFE 3-1D2 714 E

@ JAPFE o AYET7E AA SOx W& Fell vA= IF

A Ao AEds T wMEs SFFA H8(8-0.249216)= 5%
TFelaEdA FAACcR FoustAl WA SOx MiEFS SR
=3 &FFA A& AFe HA SOx HlETel AE&HA &2
AHEY 025% H ®Wol wiEHATE AS rdin. ol#d A=
=5 & FA7F Fas e Add ATl v = 2ol

A A 37 AWEes T A5FE(E=-20947TD2 1%
FoaTlA Al SOx M= e AaA7laL, AGAHE(B=0.012833)=
5% frolzelA HdA SOx W<

A
S FANAT A9 Fuaie
T < A SOx wj=wel ol
Arh. A Eo aEFFe] F W(n(1A9
GRDP)) Z7bebd AAl SOx W& %L 209%HE & Zoz 7,
ARG T} 1% F7hee A4 SOx & FS 0.013% S713hcl.

AA el Ao AWws F o agu A F(B=-0.00812)E 1%
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AA SOx &S S7HNZIARE, FtAl & dtel] vA= g3F2 7HE A
AU G GAZE 14 solvbd AA SOx wiEFel 0.008% *HAskaL
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Studies on the level of implementation of air pollutant emission
facility regulations assume that the implementation level and the
regulatory effect have a positive (+) relationship, and propose to
increase the implementation level. This study set the assumptions of
previous studies as hypotheses and analyzed the effect of the
implementation level on the regulatory effect. Changes in emissions in
SOx and NOx industrial sectors defined as regulatory effects, and
changes in emissions are statistically verified according to changes in
the number of inspections, detection rate of violating facilities, and
strong administrative measure rate. The factors that influence the
implementation level are set as control variables. In this study a
two-way fixed effect model was used reflecting regional and annual
characteristic effects. And data from 18 years (2002 to 2019) of 16
metropolitan cities and provinces were used.

The effect of the number of inspections and the detection rate of
violating facilities on the reduction of SOx emissions in the industrial
sector 1s small, but statistically significant. However, it was not
statistically significant for NOx emissions in the industrial sector. Not
all factors influencing the implementation level are factors influencing
the regulatory effect. It was confirmed that the magnitude and
direction of the influence were different.

These results can be interpreted as follows. First, the number of
inspections and the detection rate of violating facilities have a weak
positive (+) relationship with the regulatory effect. Second, since the
factors affecting the regulatory effect are different depending on the
pollutant, regulatory policies and means suitable for the characteristics
of the pollutant are needed. Third, it is possible to improve the
regulatory effect by adjusting the factors that affect the regulatory

effect. Fourth, resources to be invested in regulatory implementation
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can be effectively used while maintaining an appropriate level of
regulatory enforcement. In particular, by increasing the number of
inspections and supporting activities of environmental non-profit
organizations, it 1s expected to reduce pollutant emissions in the

industrial sector.

keywords : Implementation Level, Regulatory Effect,
Number of Inspections, Detection Rate,
Industrial Sector Emissions
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