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M0 2 YeEPFHS-S EA4 3t} Alexopoulos et al.(2018)2 18] A A X P o
‘F 22 ROE®} FPE AT/ 3} A =2 ARGsto] £4% A3 S35 A 74
ol FFZ vA =7 ERAEA oy, AFHurE 43t 74o] ¥ v
B TE D5t AR TotE Tt
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4.2. /| =ZSHE

(E 3) 2M0j| A2 E 7|=SAE
(HY: FEco2_eq, 104¢)

N mean sd min max p25 | pb0 | p75 p95 p99
EtAHIEZf | 7,654 | 797.3 |4,656.5| 0.00 | 80,597 | 16.5 | 459 | 166 | 2,483 | 15,096
oEo 7,654 12,689.9| 11,492 | 0.00 |279,605| 71.6 | 250 | 902 |13,319|48,740
dH2|X| | 7,654 | -8.28 | 91.48 |-187.5| 988.3 | 0.50 | 1.06 | 2.02 | 6.77 | 20.74
ERpA
AOTE 7,654 | 0.04 0.12 | -3.47 0.68 0.01 | 0.04 | 0.08 | 0.16 0.28
AAte|™ME | 7,654 | 1.03 0.77 0.00 1148 | 057 | 0.87 | 1.30 | 2.29 3.96
=0|2/E | 7,654 | -0.18 | 10.96 |-795.8| 1.00 0.02 | 0.04 | 0.09 | 0.22 0.36
W 654 | 023 | 042 | 0 1 o] o] 0| 1 1
=] ’ ' '
47|
Go| 7,654 | 0.28 0.45 0 1 0 0 1 1 1
el
GOl 7,654 | 0.48 0.50 0 1 0 0 1 1 1
AHHE | 7,654 | 0.38 0.49 0 1 0 0 1 1 1
LM
G| 7,654 | 0.05 0.22 0 1 0 0 0 1 1
HUAMY
Go| 7,654 | 0.06 0.24 0 1 0 0 0 1 1
Sfstte
GOl 7,654 | 0.08 0.27 0 1 0 0 0 1 1
AIME 654 | 0.02 0.13 0 0 0 0 0
Ar{ | 7,65 . N 1 1
|
A4 0| 7,654 | 0.05 0.22 0 1 0 0 0 1 1
H22210] 654 | 0.02 0.13 0 0 0 0 0
Af{ 0| 7,65 . N 1 1
A= NGMS MY 2A47tA IS0 NICE KISVALUE 7|2 IR HEE AgSt IHGXt=E
EF A SO H$- 20159 7HA] 9F 605 tonCO2-eqs 7| &5t 2 2016E
F243 A5S 4o 807 tonCO2-eq ©IAS 71 =313t} o]+ etau&d 7
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T 4) MYUE EtAHS 0t 7| UIHF X[ E 2| HH (IS 720K A|7|H)
(=2 FtonCO2-eq, 10212)

A [ oo | 29 [ 27 [ oy | 2
e | pta, | B | S0 | So | BN | ERA | anE

L 385 7,056 3,040 189 92.4 8,740 | 5,410 | 3,330

HY 449 2,553 2,560 154 76 3,380 | 1,590 | 1,800

H 3tet 623 726 2,030 150 105 1,950 903 1,050

o T 126 | 3,243 | 466 | 426 | 199 | 849 | 470 | 379

g | ot 391 443 | 7,000 | 1,240 | 980 | 10,400 | 3,170 | 7,200
2t | oAazaol | 129 | 885 | 9360 | 507 | 319 | 9,680 | 4,230 | 5450
JEt | 5552 | 197 | 2280 | 111 | 803 | 6,320 | 5,030 | 1,290

HL 7,654 797 2,690 184 132 6,090 | 4,330 | 1,760
EE 117 8,304 | 3,420 161 34.4 8,630 | 5,300 | 3,330
Y 169 2,360 | 2,520 136 64 3,260 | 1,650 | 1,600

7 sfst 226 684 2,040 108 73.6 1,560 743 819
;H| AHE 39 3,683 454 26.5 | 0.0113 798 504 294
0| S| 146 345 6,650 815 699 6,950 | 2,370 | 4,570
M | Q230 53 774 7,710 349 220 6,860 | 3,070 | 3,790
7|Et 2,130 165 2,130 101 74.8 4,720 | 3,720 | 1,000
L 2,880 732 2,500 146 106 4,640 | 3,300 | 1,340
EE 103 7,262 | 2,990 429 312 8,610 | 5,120 | 3,490
Y 120 2,489 | 2,360 138 545 3,390 | 1,560 | 1,830
sfst 161 719 1,780 176 124 1,820 807 1,010

17] AHIE 32 3,651 440 50.9 294 774 392 383
S| 95 424 8,360 | 1,410 | 1,090 | 10,800 | 3,140 | 7,630

tASY0] 33 943 9,880 602 429 10,200 | 4,500 | 5,750
7|Et 1,356 230 2,390 122 86 6,820 | 5,420 | 1,390
paiNgS 1,900 873 2,760 216 155 6,430 | 4,560 | 1,870
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EE 165 6,044 | 2,800 59.4 | -3.69 | 8,890 | 5,670 | 3,220
Y 160 2,806 | 2,760 185 105 3,620 | 1,540 | 1,980
sfst 236 771 2,200 171 122 2,400 | 1,120 | 1,280
27| AHIE 54 2,816 490 49.3 28.6 930 492 437
S| 150 551 8830 | 1,550 | 1,180 | 13,500 | 3,970 | 9,490

CASY0] 43 978 11,000 | 628 357 12,700 | 5,470 | 7,260
7|Et 2,066 208 2,360 115 82.2 7,660 | 6,120 | 1,530
HL 2,874 812 2,830 201 142 7,320 | 5,200 | 2,110
T HIEE 7| MREEE 25 MYE 0|H, 7|¥rs HEARHA AL E HEX|
A= NGMS gAE 247tA BiE2F 0 NICE KISVALUE 7|8 MPFEE Z3is Igii=

SAZIA WiETH 7| QAT EY BARA S A ganETE AL
2 Alojehz 719 AFAHEIT BAEA] ool wet 7]g e AEES dE
ohe MEAS 7|E0 R BAGIGTh 201192 202197H4] 11497 5=t

S HIRo R 7|49 AT E F WEdy 24A7A e AuUAE A
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ST JBUAS HolA] gt Z, AU Fol ZASY 7|9 AT 2
JALBolE ThyRt AU AR AGH T ole] T SavEF S/t
Surge o 5 gl

2 ATl AE ST 59 olF 719e] LA 15 o] wreyEgirhd
uhE) il sjEee) Z71EEE Fash A flolgt /HolH Sud. o
23 F7155 gAEIL SR AR FANY F BGHALT FE
e AZsFA Ak,
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2011 2015 2018 2021
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HiZ 2 Hef & Al o= Hi =2 HeEiA| Al oj=

~

152405 erauEd AHA A2 adE geofsty| fsto] Alg Ao a
7120 & BAHiESd AHA 17], 27] AYAE sfFE= d1F &2 7]
Z7F Hu|2 ARESho] A|PAI7]9] ATt 8IS SAISHAT. & d, X Insales; 3t
d, X Insales; , 2] 7|ZtE |2} WS AT WS ELTsto] vjEH A A 2] g}
7} W& Ho] graHjEo] nR= FFS HIAZI=A] AT ESF 4
2 9o 42 ganEd AHA AlddA L iEHe] Jafo] APEItE=AE
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In G, = a +p,d, X In sales; , + Byd, X In sales,; ; +vIn sales; ; +d, +d, (1)
+Z{]Dj} +F It e,
j

9] 2ol 717 ), W2, AFIeiule] FOo& ofFolal WA Esto]
chgat 2ol BT 4 e,
In G, = o +pid, X In sales; ; + Bydy X In sales; , +vIn sales; ;, +d; + d, (2)
+E{ID Xdk}+E{ID < Insales; t}+2{5”kdk X ID; < Insales, ,}
+ E{[D}+FL tl*+ €
o71A C = 71 i 9 Ak t o] FAEIETHCO2-eq)Cl ™, sales; = 719 i
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o &) S-S 715 TH AL AN, ol AFS 9)(2020)9)

ojo Z2 ThFRt olfr= ZA Al ol BauiEFe] ST Aokl A
ok ARkl 2 S7h= tha vlmlsti o, A#A] o] % Aot il

2 AHA AY ol viEF S7HE v At ACE ZHE: v
gro s HrHiEd wiEe] AR e 4 glenr ¥ FUdt BYe 5T
TEATE 7RI

ru°l'

(£ 6) 7 ABE SakEMo| FYZED (A1)
Pooled OLS Fixed Effect Heckman 27|
zaiA InC .
(1) 2 (1) ) (Sample Selection)
d, 14.27%% | 14.61%% | 12.31%% | 12.36%%* 1.374%
d, 23.26%%* 23.39%%* 23.54%%% 23.46%%* 2.099%**
Insales 1.268%** 1.337%** 1.148%** 1.260*** 0.542%**
D,,, 3.906%%* | 3.461%x 2.647%**

5) Heckman 25+ 8L 71504 o] 2o thst A of| 2 AFREE|, JAl, S4F Lo}
50| AL 2 AEhdo] A AL FE o Aez Hojyp WSty o] Ay} BAo] 23
Axte]l et H}}‘Hf’g 7ks/do] EAlste], o]¢] S fIste] Sample Selection 2SI
Heckman 297 25 AR5t F47it
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D,.., 1.026*** 1.055%** 0.447%**
D, .. 1.934%%* | 2.002%** 1.012%**
.. 3.043** | 2.836*** 2.826***
D, ., -0.0191 -0.1010 -0.0785
D,,, -0.845** | -0.902*** 0.264%*
d, X Insales | -0.517*** | -0.531%** | -0.458*** | -0.461*** -0.0435*
d, X Insales | -0.865*** | -0.869*** | -0.885*** | -0.883*** -0.0693***
levrg -3.59e-05 | -3.15e-05 | 2.02e-05 1.98e-05
roa 0.590 -0.870**
aturn -0.685*** -0.598***
prof -0.00665* -0.000883
5 0.125 -0.1730 -0.0355
Sy -0.0783 -0.1750 -0.265***
stock 0.183* -0.0194 -0.146***
N 7,654 7,654 7,654 7,654 7,654
R? 0.429 0.439 0.408 0.410 -
Z: InC¥ Insales e X1H272 Fat7| st 2 £H510] 20342 002 Higksto] FA5!

*** p<0.01, ** p€0.05, * p{0.1. &2 Wi
2E 20 trend?t trend®| MEEE Z&ol0] €Lt FHE SHE

e 4l ws ARA 1719 2712 Lol EA5G olo] OLse
FERgoq sanEdAA 1719 2719] 71le] AagEe] me 4y w
a2 891aH7] 98 (4] 212 pooled OLSS WY& B0 2 2o},

@& 7ol FF1EA ATE oI} d,x Insales x 1D,2] 2AAG0] T2
@ OLS RRoIAE A7, SIS 17014 24 BHE Ueilw, AHE 4
Qe 1, o BE 2h ATk BolFglth TARI BYHE OLse] A
Ttk 41918 A% AT o o Uehih, AR, AWEAR], tlAS
ol4kQlo 4] 1719} 2710] AFATHE RolFgleh. B4 A3 o] mebA 4K
8 SaEAANA Y Wslt s 2 BRike 245 Olse
AR 17]9] Gilrl SEF o Azt e WslE A ¥ase)
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Aolute ZAshe 1A RYoMe E7, AME, A&

719k 2719 A=aTE HERH I =, 2]l garlE Add AMER
o7t HAamiEd Al dis] 7 2 EF 1,27]0 Aot A=adE ¢

< S2E Aol tigt AAH A 800 A8517] As) damiETe] gu
Ao S7HEEE B FolPe Eo] vigd Ao dddEn ok

A3} H2aEo] ARJe HFe] gauiE AdoAN = Y =
OLSE G ¥ FEL GOl A AFol& WEHH AL 1. o] 7 A2 AHE AbdH ot 2}
A B AR Attt A= AAshe Bor=A FA BACl o Al
Aotite @3t ol Azl mE FAYE H 7199 e F

A 92 BatA] WSk 1ofsh= OLSE oAM= 27100 damE&Adayrt u
EFLA] ghokout, Azl WSS BAIRE AP RV FoA = ASaTE YE
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Effects of carbon trading system and corporate financial indicators
on greenhouse gas emissions

Jung-mi Lee*
Seong—ho Yun**
Tackseung Jun***

Abstract

As a policy tool for reducing greenhouse gas emissions, Korea has introduced
and implemented an emission trading system for greenhouse gas. The emission
trading system sets the planning period for the first, second, and third periods
where each period has different emission allowances allocation rules. In the first
period (2015-2017), emission allowances were allocated free of charge. In the
second period (2018-2020), the three percentages of emission allowances were
priced, which was extended to 10 percent since 2021.

This study uses panel data for 866 companies between 2011 and 2021 by
combining National Greenhouse gas Management System (NGMS)'s greenhouse gas
emission information and NICE KISVALUE corporate financial information to
verify the effectiveness of the carbon emission trading system and analyze
differences by period. We show that regardless of the carbon emission policy, an
increase in a firm's sales increases greenhouse gas emissions, but the introduction
of an emission trading system reduced such increases, and the reduction is greater
in the second period, compared to the reduction in the first period. The effects of
the first and second carbon emission trading systems were decomposed and
analyzed by industry. We find that there is a great variation in the effects of
emission trading systems by industry. We also find that the firm's financial
wellness status such as its high asset turnover rate and net profit margin leads to
lower greenhouse emissions.

Key Words: Greenhouse gas emissions, Emission trading system, Corporate
financial indicators, Carbon emission reduction policy
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