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<a1¥ 3-3> DID &4 AA=

A4 A _ NG ¥ |
(T-2) Hj &4 (T+2) Difference
A —
9371 T, Ty To-T
(treatment)
v 3714 C Cy Co—Cy
| ! T a7ge AFAE
Difference T,-C, To-C, C: vy A2 3%
(Ty-Co)—(T1-Cy)
DID 2 2 1 1
(To-T1)—(Co-Cy)
olel# o) F Aol HAL skl AARAS AN o] AYHew
Ao & oole A9 FARS ges 2o
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Algg o] o]F AlHS YERl= Al ©r], 183l treatment Tl M| €}
AR Hr] 7k AoAgEds 242 gul(dummy)| R T, 7o) 9
g H4F, THLEF, TARL, FANE, WEH 59 SANTE &85t
g 22 3AAS TR Vg R 7Y ETFR T
= EAstaAt o

<Y 35> ol FAol A mH4

Y =3, + B treat, + By-after, + By (treat, X after,) + X, + ¢
=Y, a714e] trlel e AR It
—treat : WiEAA WA Y o] F-(control=0, treat=1)
—after : AXt " (before=0, after=1)
X, 71 &4

9 m@ae] 7 A5k e o obd ®me) 2k
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o AAstalar, Al Zldw g o 2= 20159 G 2Tk
A HxeeAl o 719661 A< sl on, Ax Al A
Fof Aot SAtAuEES vlasky] el 201395 201771
Ao Aal ARt 2AMAMEF ARE SEse AR Shlth
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@ 20159 HEAA did 71 ag e o wEAAHA Aoy 719)
< 5W7H2013Wd ~2017d) 9] 247t wjE o] F/lE 71

@ AF Aol obd JA HAAV MEAAYA v FraA

& 714

@ 129 22k g

©® ALAAGA L I dFEA 2 7Y

® NICEH7F4 1R KIS-Value®] HloJE#|o]2o] &2 Aol A F-A57}
FTMEA A= 714

0

NeBA BAL dAstel B AT AT MFEY REEHS

y}otsl 31}k sk,
7NEEA BALS A= Al 23 Aol 20139 HEH Ax Ay 23 T2
2017374 L2471~ W&y AERE7F FAE 2167 719S o

2 AFARE g7 A7) wiEo| T-2, T-1, T, T+1, T+2 279
NZBAHFS TR AH eV 2 s

(1) 71954 &3 71T A F(20154 71F)

O A=
2015 719 99 dE HAE A wiEAAHA A 17671 7]%
o vt 8L 31.7d, wiE=AA A v 4078 719 B A
3059, AA 21671 719 Hvt ¥ 314dom HA 3y A Elfﬂ
96 el HLE Bt
<F 4-1> 49 71<54

i #5x | W | mrdax | Axa | Ad9g
ETS % 176 31.7 18.7 3 76
ETS H] o 40 30.5 23.8 5 96
A 216 314 19.7 3 96
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o
Bjie
ot

d E Ay, wE=AdAqA g 17670
719e "t FAAF= 432227, vl=AA A A H]‘:H)\o O7H 711
T FTHLF= 173267, A 21671 7194 B FHLF= 3,850.8'
o w 4 10%WolA FHd 96,0928 9] WS B ATH

KE 4-2> THds 7154

T H5A Bt F=dA | HAsw 2 gk
ETS o7 176 4,332.2 10,819.2 10 96,092
ETS H|th3 40 1,732.6 2,213.4 35 8,954
Al 216 3,350.8 9,858.5 10 96,092
© AA =

20159 71Ee] GA R g5 HE Ay viEdAAHA g 17670
71992 W71 16470(93.2%)¢F F4271%) 1270(6.8%), W= e Al Bt
g 4071 7192 U7l 3371(825%)9F A7l TAN(17.5%), A 21670
7192 t71sd 19770(91.2%) 9 54719 1971(8.8%) = YHEFRLTE

(E 4-3> 4A = 71EFA

T 71 2714 Total

A A5 164 12 176

ETS o4 ] & 93.2 6.8 100
A 93.2 100 -

A A 33 7 40

ETS vt H] & 82.5 175 100

! 825 100 -

A A 197 19 216

7 H] & 91.2 8.8 100
A 91.2 100 -
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@-1 si=dANA N 714

2015 71 wiEdAA A i 17670 7149 4% &5 AE A,
2470 4% & AF3EA1A, 23.3%), AAASA, 102%), HZFA7,
9.7%), A R@7N, 4.6%), vl A& G AA] -2 5F (22 T, 4.0%), T
ANIRA -5 71 & (22 670, 3.4%) 52 Bl&= ey

(E 4-4 dFTE 7154 LA HA A

T dAF | Hle | FA T dA | vE | A
AL 5 2.8 2.8 ¢ 4 2.3 54.0
el 1 0.6 3.4 A EFE 7 4.0 58.0
71 A 3 1.7 5.1 A& 2k 5 2.8 60.8
H=E ol 2 1.1 6.2 7172k 5 2.8 63.6
HE 5 A 5 2.8 9.0 R 5 2.8 66.5
W ol 1 A 6 3.4 125 A A 18 10.2 76.7
v H 5 & 7 4.0 16.5 Eagal| 7 4.0 80.7
A 7 4.0 205 [FeldA 5 2.8 835
2] 3} 8} 41 23.3 43.8 2% 17 9.7 93.2
R 5 2.8 46.6 El 4 2.3 95.5
AlHlE 8 4.6 51.2 #H 7] & 6 3.4 98.9
84 1 0.6 51.7 Ciacs 2 11 100
Total 176 100 -
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@-2 W=AAHA Hd 71

2015 71 wiEAA LA v 4070 7199 9 5 AE A,
1270 4<& & wa (1070, 25%), A4 -5 71& (772t 570, 125%), Ty
A-FAEF (A2 470, 10%), 7370, 75%), A& -AF3keh- (72
27K, 5%) o Hl&= etk

(E 4-5> AFHE 71&5A MESAANA mod)

T AT | ¥E | 74 T AT | vE | 74
e 2 5.0 5.0 A 3 75 | 675
a4 5 125 | 175 a9 1 25 | 700
anE 10 250 | 425 | SAEF 4 100 | 80.0

71 A 1 2.5 45.0 25 2k 1 2.5 82.5
LI RE Bt ! 100 | 55.0 ¥ 7] & 5 125 | 950
2] 3t 8} 2 5.0 60.0 Riacs 2 5.0 100

Total 40 100 -

(1¥ 4-2> T8 JADR (A AHA vt
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@-3 wi=AA WA HE/m S 71 =
2015 71 wl=AANAl g B vt 21670 71 A4
HE A3, 2600 45 5 Aw3+eH437], 19.9%), A (187K, 8.3%), H 7
(774, 79%), &2 5% #7122 1170, 51%), wE- AN JA (2 1074,
46%), A ANE(ZZE 870, 3.7%), dE-HATE&H YA 2422

770, 3.2%) o Hl&= YERET

W2 2
ofj

OE’L'

=g
==
7.

(
oy
o~

(F 4-6> T8 7leTA M=d7HA /Mg F2)
a5 Freq. |Percent| Cum. e Freq. |Percent| Cum.
A& 7 3.2 3.2 249 2 0.9 55.1
A4 5 2.3 5.6 Fr 2] 4 19 57.0
R 1 05 60 | +48F | U 51 | 620
aE 10 4.6 10.6 A5 2k 6 2.8 64.8
71 A 4 19 12.5 A71 4= 5 2.3 67.1
o 2= E o] 0.9 134 A 5 2.3 69.4
HE 5 A 5} 2.3 15.7 A A] 18 8.3 771.8
-y A 10 4.6 20.4 =4 7 3.2 81.0
v d a5 & 7 3.2 236 | deldA 5 2.3 83.3
A A 7 3.2 26.8 A7 17 79 91.2
M frsps |43 199 | 46.7 ol 4 19 | 931
R 3.7 50.4 H 7 & 11 5.1 98.1
Al HE 3.7 54.2 i 4 19 100
Total 216 100 -

<IE 4-3> JFE JAEE A ANA dEdMad T2

1!'-'!2! . !!!!!!i"

_39_



(2) 71942 AFAE "5 AT HA
FALE AR & de] W7 AAAES 095 ~ 098% wf§- o}
Aol FAlol AHEE A e 344 (multicollinearity) =471 A=
7heAdo] mon g FaLE Waenk ARESH 2 sk e tsaAAd
A AS BHoR A AFE= FAAIYE(ROA), I A XEE
FAAS 7S, SHAA A Re B ES BAHSE A
@ T-271(2013)
<E 4-7> T-271(20139) A2 AA3A 24
Jo]& A A4, N=216, Hy: p=0 7} 3ol A Prob > Ir
10
5 = 5 A %o = %
72| w4 | sae | ae | N8 U2 as o) o g
SHE
A2 1.0000] 09776 09470 -0.0055| -0.0291] 0.0052|  0.0429
o <0001| <.0001| 09356| 06704 09398 05304
. 09776 1.0000] 09236 -0.0031| -0.0210] -0.0026]  0.0382
o <.0001 <0001| 09640| 07584| 0.9693| 05765
ol 2 09470 09236 1.0000] 00240 -0.0299] 0.0116]  0.0449
= <0001  <.0001 0.7263| 06626| 0.8660| 05113
199 -0.0055| -0.0031| 00240 1.0000] -0.0045| -0.9749| 0.0238
ufj = o4 09356 09640| 0.7263 0.9470| <.0001|  0.7280
] = ol -0.0201| -0.0210] -0.0299] -0.0045| 1.0000] -0.0122] 0.0022
s 06704 07584 06626 09470 0.8587| 09749
o]l:ol—
ulH; e 0.0052| -0.0026| 0.0116| -09749| -0.0122| 1.0000| -0.0066
57@}; 09398 09693| 0.8660| <.0001| 0.8587 0.9232
()
ES 0.0429] 00332 00449 0.0238] 0.0022] -0.0066]  1.0000
ol°} & 05304 05765 05113| 0.7280| 0.9749|  0.9232
PRNPS -0.0204] -0.0135| -0.0208] -0.0136] -0.0082] 0.0214] 0.0150
S7HE 07651 0.8436| 0.7613|  0.8429| 09049 0.7550|  0.8269
53 08671 07429 0.8263| -0.0103] -0.0429] 0.0227] 0.0461
= <0001| <.0001| <.0001| 0.8803| 05310| 0.7401| 05005
1 3) -0.0621] -0.0945] -0.0568] -0.0462| 0.0220] 0.0591| -0.1497
vl & 03634 01663 04065| 0.4990| 07473 0.3876|  0.0278
EXA! 0.0262] 00441 00025 0.0254] 0.7209] -0.0439|  0.0627
nda3 0.7013| 05191 09710 0.7103| <.0001| 05211  0.3590
B -0.0186| -0.0183] 0.1119] -0.0082| -0.1049] 0.0761] -0.0992
A& 0.7856| 0.7839|  0.1011 0.9042| 0.1243] 0.2653| 0.1462
EX! 0.0072| 00408 0.0107| -0.0300| -0.0345| 0.0501| 0.0378
o]} & 09157| 05510 0.8761| 0.6610| 06140 0.4638| 0.5809
A7 AR | -0.0080|  0.0204| -0.0033| -0.0081| -0.0233| 0.0224| 05511
ol & 0.9072 0.7653 0.9615 0.9056 0.7335 0.7433|  <.0001
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T T i A T I e o B e 4

S7HE H| & H] & S7HE A& ol & NEE:
At -0.0204| 08671 -0.0621| 0.0262| -0.0186| 0.0072| -0.0080
° 0.7651| <.0001| 0.3634| 07013 0.7856| 09157 0.9072
- -0.0135| 0.7429| -0.0945| 0.0441| -0.0183| 0.0408|  0.0204
°T 0.8436| <.0001 0.1663| 05191 0.7889|  05510]  0.7653
S -0.0208| 0.8263| -0.0568| 0.0025| 0.1119| 0.0107| -0.0033
= 0.7613| <.0001| 0.4065| 09710| 0.1011| 08761 09615
1015 -0.0136| -0.0103| -0.0462| 0.0254| -0.0082| -0.0300| -0.0081
| & o 0.8429| 0.8803| 0.4990| 0.7103| 0.9042| 0.6610|  0.9056
] Z o -0.0082| -0.0429| 0.0220| 0.7209| -0.1049| -0.0345| -0.0233
e 0.9049| 05310 0.7473|  <.0001 0.1243| 06140| 0.7335
Ulﬁg ?}u 0.0214| 0.0227| 0.0591| -0.0439| 0.0761| 0.0501| 0.0224
%f}g 07550 0.7401| 0.3876| 05211| 0.2653| 04638 0.7433
e 0.0150| 0.0461| -0.1497| 0.0627| -0.0992| 0.0378| 05511
o]l & 0.8269| 05005| 0.0278| 0.3590| 0.1462| 0.5809| <.0001
Zro) ] 1.0000| -0.0331| -0.0304| -0.0106| -0.0102| 0.0834| 0.0386
dns 06286 06569 08770 0.8811 0.2224| 05722
1 3) -0.0331 1.0000|  0.0261| -0.0209| -0.0158| -0.0736| -0.0738
7 0.6286 0.7024| 07596| 08170| 0.2816]  0.2803
1 3] -0.0304|  0.0261 1.0000] -0.0290| -0.0970| -0.1694| -0.1632
H & 0.6569|  0.7024 06717| 01553 0.0127| 0.0164
e ! -0.0106| -0.0200| -0.0290| 1.0000| -0.0453| 0.0112| 0.0435
e 0.8770| 0.7596|  0.6717 05081 0.8703| 05249
e -0.0102| -0.0158| -0.0970| -0.0453| 1.0000| 0.2142| 0.0335
A& 0.8811| 08170 0.1553| 05081 0.0015|  0.6246
Z 2} A} 0.0834| -00736| -0.1694| 00112 02142 1.0000| 05120
o] & 0.2224|  0.2816 0.0127 0.8703 0.0015 <.0001
2} 7] A} 5 0.0386| -0.0738| -0.1632| 0.0435| 0.0335| 05120  1.0000

o]} & 05722 02803 0.0164| 05249 0.6246| <.0001
- 41 -
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@ T+271(2017'4)
(E 4-8> T+27120179) W

o]

A

LS|
ax)

A

Joj& A# Alg, N=216, Hy: p=0 7FA 3}l A Prob > Irl
2 | wan | saw | wea | 19F ] UES RS ) &
WEY | S | =g | OlUE
. 1.0000| 09875 09721 0.0339| -0.0189| -0.0191| 0.0025
<0001| <.0001| 05701 0.7828| 0.7802| 09711
. 09875| 1.0000| 09522 0.0201| -0.0167| -0.0171| 0.0084
<.0001 <0001| 06711 08071 08031| 09028
azal 09721 09522| 1.0000| 01513 -0.0207| -0.0210| -0.0099
<.0001| <.0001 0.0262| 07620 0.7591| 0.8846
1915 0.0389| 0.0201| 0.1513| 1.0000| -0.0351| -0.0340| 0.0420
o] & o 0.5701 0.6711 0.0262 0.6081 0.6195 0.5394
) Z ol -0.0189| -0.0167| -0.0207| -0.0351| 1.0000| 0.9998|  0.0023
T 0.7828|  0.8071| 07620  0.6081 <0001 09730
#‘fg;ﬂ -0.0191| -0.0171| -0.0210| -0.0340| 09998 1.0000|  0.0044
=71& 0.7802|  0.8031| 0.7591| 06195 <.0001 0.9484
& 0.0025|  0.0084| -0.0099| 00420 0.0023| 0.0044|  1.0000
o9& 09711 09028| 0.8846| 05394| 09730 0.9484
Z=o] 0] 0.0253| 00191 00121 -0.1057| -0.0411] -0.0419| -0.3261
e 0.7117| 07807 0.8592| 01215 05479| 05403| <.0001
1 3) 09112 08350| 09059| 0.0598| -0.0222| -0.0221| -0.0132
=7 <0001| <.0001| <.0001| 03820| 07456 0.7468|  0.8473
B3 -0.0859| -0.1143| -0.0846| -0.0428| 0.1750| 0.1736| -0.0295
Hl & 0.2085| 0.0937| 02156| 05315 0.0100| 0.0106| 0.6664
e 0.0118| 0.0359| 0.0174| -0.0557| 0.0569| 0.0532| -0.1145
Z7He 08632 06002 0.7991| 0.4157| 0.4052| 0.4365|  0.0931
Z224F | -0.0372] -0.0401| 0.0685| 03715 -0.0669| -0.0662| -0.0829
A& 05867| 05582| 03160 <.0001| 0.3279| 0.3332| 0.2248
ES ! 0.0633| 0.0513| 0.0649| -0.0478| -0.0201| -0.0196| 0.0237
o] & 0.3542| 04531 0.3428| 04851| 0.7686| 0.7741| 0.7289
A7 7w | 00123 -00121| 00085 -0.0480| 0.0477| 0.0493| -0.0023
ojel& 0.8568| 0.8600| 0.9009| 04829| 04853| 04713 09734
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O I b T T s T R e o o O B
F7HE H) & vl & F7HE | & o] & R
E 0.0253 09112 -0.0859 0.0118| -0.0372 0.0633 0.0123
° 0.7117 <.0001 0.2085 0.8632 0.5867 0.3542 0.8568
E 0.0191 0.8350| -0.1143 0.0359| -0.0401 0.0513| -0.0121
°T 0.7807 <.0001 0.0937 0.6002 0.5582 0.4531 0.8600
. 0.0121 0.9059 | -0.0846 0.0174 0.0685 0.0649 0.0085
= 0.8592 <.0001 0.2156 0.7991 0.3160 0.3428 0.9009
191 -0.1057 0.0598| -0.0428| -0.0557 0.3715| -0.0478| -0.0480
) = o} 0.1215 0.3820 0.5315 0.4157 <.0001 0.4851 0.4829
) 2= ol -0.0411| -0.0222 0.1750 0.0569| -0.0669| -0.0201 0.0477
oda-a 0.5479 0.7456 0.0100 0.4052 0.3279 0.7686 0.4853
ulﬂg%ﬂ -0.0419| -0.0221 0.1736 0.0532| -0.0662| -0.0196 0.0493
%f}é 0.5403 0.7468 0.0106 0.4365 0.3332 0.7741 0.4713
& -0.3261| -0.0132| -0.0295| -0.1145| -0.0829 0.0237| -0.0023
ol & <.0001 0.8473 0.6664 0.0931 0.2248 0.7289 0.9734
o] 1.0000 0.0385 0.0774 0.3131 0.1278| -0.0544| -0.0032
da s 0.5732 0.2571 <.0001 0.0609 0.4267 0.9632
2y 0.0385 1.0000| -0.0012| -0.0526| -0.0252 0.0871 0.0747
ol 0.5732 0.9862 0.4421 0.7130 0.2021 0.2743
2 0.0774| -0.0012 1.0000| -0.0052| -0.0967| -0.0740 0.4022
Ml & 0.2571 0.9862 0.9393 0.1567 0.2790 <.0001
=24k 0.3131| -0.0526| -0.0052 1.0000 0.2309 0.0460| -0.0064
oda-s <.0001 0.4421 0.9393 0.0006 0.5016 0.9253
Z=24k 0.1278| -0.0252| -0.0967 0.2309 1.0000 0.1116 0.0699
)& 0.0609 0.7130 0.1567 0.0006 0.1019 0.3066
Z 24k -0.0544 0.0871| -0.0740 0.0460 0.1116 1.0000 0.6449
ol & 0.4267 0.2021 0.2790 0.5016 0.1019 <.0001
A7) 25 | ~0.0032 0.0747 0.4022| -0.0064 0.0699 0.6449 1.0000
ol & 0.9632 0.2743 <.0001 0.9253 0.3066 <.0001
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A2 A NEAARA Y ARAY 57 B4

7h AFAEE d5E A3 Wg

(1) FAF]YE(ROA) @ 94

T FAke] 9] &(ROA) W3}
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oF A% ¢udAa(Time)= 247 BAH=2 Fostx] LUt oA
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_53_



(2) HEdF71&

47873

AARA A & e

E R
2 4>

ol e}

(ETS) = 3ol Az
Al A 2de
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CE 4-18> WEAZILE o) Fpo] WIS AR A

W E NI Al FEE=x t p-value
ETS({ &4 5) -335.199" 97.098 -3.45 0.001
Time(d-F Huld5) ~258.603" 91.945 -2.81 0.005
ETSxTime(* & 243) | 282.007" 101.854 2.77 0.006
= -1.051 1172 -0.90 0.370
FAY -31.722 29.549 -1.07 0.233
At 39.969 27.586 1.45 0.148
A v & 002 007 0.21 0.834
Z2ANFTHE 7.250™ 1.307 5.55 0.000
4 -610.141 617.211 -0.99 0.350

%% p-value<0.01, ** p-value<0.05, * p-value<0.1
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= Yetdido S sEAANA Al ol viEdAAHA A 7199 1
AF EAS7LE] Al He 1907 WEAFIEH 2ol S 9
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<E 4-19> 107 Wl AZ7HE o]F 2ol 3| AR Az

119 MEAF7HE Al <+ EE=x t p-value
ETS( &%) -276.900" 101.092 -2.74 0.006
Time(Zd-% ©H|HSF) -158.931" 95.727 -1.66 0.097
ETS*xTime(’d = #-8-3}) 254.701" 106.043 2.40 0.016
e -1.273 1.220 -1.04 0.297
TALT -.162 30.765 -0.01 0.996
Z Ak 9.945 28.720 0.35 0.729
S8 & -.001 .008 -0.14 0.889
FTAA SIS 964 1.361 0.71 0.479
5 -82.486 642.598 -0.13 0.898

sk p-value<0.01, **x p-value<0.05, * p-value<0.1
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Time(H-$ ©n]¥) 118 133 0.89 0.376
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Z A4k 563 .040 14.08 0.000
F-A ] & .000 .000 0.77 0.440
FTAAE 7S .003 .002 1.61 0.108
e -6.633"" 899 -7.38 0.000

%k p-value<0.01, ** p-value<0.05, * p-value<0.1
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Abstract

A study on the effectiveness of
GHG Emission Trading System
(ETS) using DID analysis

— Focusing on comparison of financial

performance with non—-ETS companies -

Jeon Seon Sik
Department of Public Enterprise Policy
The Graduate Schol of Public Administration

Seoul National University

This study focused on financial performance to determine how the
implementation of the emission trading system affected businesses as
an environmental regulation. A total of 216 companies were selected
for research. They consisted of 176 companies subject to the
emissions trading system and 40 non-subject companies. Based on
2015 when the emission trading system was implemented, the
company’s financial indicators and the degree of change in
greenhouse gas emissions were checked by using corporate financial

data for two years before and after implementation.
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In order to analyze the impact of the implementation of the
emission trading system on the financial performance of the
companies, companies were classified as ETS and non-ETS. A DID
analysis was conducted to confirm the financial performance and the
amount of greenhouse gas emissions before and after the emission
trading system was implemented. As a result, the implementation of
the emission trading system confirmed that the financial performance
of the ETS companies was superior to that of the non-ETS such as
ROA, Net sales growth rate and per capita sales growth. On the
other hand, although the analysis of greenhouse gas emissions from
the implementation of the emission trading system did not produce a
statistically significant reduction, it was found that the level of
increase in greenhouse gas emission by the ETS companies was

significantly lower than that of the non-ETS.

If we put together the results of this study, in 2015, when the
emission trading system took effect, there was widespread opinion
that new environmental regulations would discourage companies from
producing products and thus hinder national economic growth.
However, an empirical analysis of financial performance during the
first phase of the emissions trading system showed no real concerns
in the industry about the implementation of the emissions trading
system. The reason 1s that the government and businesses
maintained a cooperative relationship and continued efforts to reduce
greenhouse gas emissions in order to introduce the emission trading
system. Such active communication between the government,
businesses and the emissions market could be used as an example to
alleviate social distress caused by the introduction of new

environmental policies in Korea.
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