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_30_



Al 2d 2472 A5 5239

A WA 72 wlEdARA BHol TaVIHY 24V A5l =
FA oS Aotk & FHF 3d ZYP(IAAHE GMM)S 283 &4
ATt E423, S dE EdolA= AAl FH 714 wiEFol
2015\ o] F °F 15% 5 EHUF dv A= Yy e AA AT
EI BYOA Ml A= dEFe Fo 2dozme vwiEd(sales), X
714D, A FA=ED7F TAA FodS SR,

Eg B¥o] Ar|4#I HAMRD, AR FHdiAE =g HA

(Sargan Teste STHst= Aoz YelRt. 2738 A2 HZ I
g EZolA o] &7 AL 2arFdo] AAE ol fles AAske Aol

t}. o] 93 141 HAHAHMRD 71ZDHoA= AAE AL Aok 3,
24 o)lAe] AALGARQ) 7124EA EL)e
SRR =, 2015). AA A3 AR(DE F9+F 10% =4 ARQDS

Frldos e wdwgel =pds FoAR gHe A9

Sargan TestE 2338t +0l, Sargan testd] AF7IEE AE ZAE0)

5 SHd0s Aol2g olE J|AskA XFe AAsoF A E,
2015). #H4 A3} p-valueZt 0.2308%2 o} AF7HAEES 717H8kA] X5k
A AER 2Ede HAH.

]9 7(202) ATE B AT B /I AA TGS hFo
A7l 7.9%, A27] 8.9%°] = &HE H A=
JHE B AT FASA Hf71E, MEA 1A

_ﬁ_
Asta iR FJekx, mEd, GDPolA = 9o A7 =yt

_31_



ED A WA 72 AA Ay

2= DIFF-GMM
ETS X 034363*
sales “owan
5
o ooy
GDP (()0.2165843
ETSprice _(00'.00629%*
el 6?4771715?580*63*
yi=1) 0106
G o
Obs 625
AR(D) 0.0643*
AR®) 0.9521
Sargan Test 0.2308

_32_

* p <0.10, **p < 0.05, ***p < 0.01



A 34 7

........

oo 4o A Box o W T W R oA A ol
oo & Mo B g O AL aln]
"y O#E ,I_” E_ﬂ ﬂ.‘% .Z.__v — H_.W o 5
} B oo mr A o T B o _r T
E_ﬁ%%%a%ﬂ% O_Eﬂ4a04L -
ﬂﬂ_ N N N E__u 0y ﬁ b ,NL N T Bo FL W
3z BTk s 5 T ofo
Moo N o oF o o A ) ol ~ B
T g & P FX ToE oy I o
S - SC I N~ N = F ~ 2
~N® RS g Ty HToS P E
r R =S B~ RS N SR S
TEE S w0 il SO
R L o) 9 M O ® e B
Ho 2 5 = A &
_ s mE T & o o T
X = 3T m — gas wON =
s B & B IT N o R T o T o
< o ,M 3 T = A Mﬂz MMV ,mm o _ N _
= N X o=
_i Ko ) 4 WW N N o w ﬂu = | e
W s o 3o N o ) |
= T2 T < - X2 { 5
z = 2 No  xn &N TOoaOW wl roa
oo e oo o TS 8 ® g w A
o K G 0N G %0 5o o=
- % PV oo woF o M M
° N AT wir = ° 9 W= T T
®° o FOE g Py = o W ) W o]
Ty BB RET Ry Lo Rk
w2 L cd e T oo
= M E g kN EEE 0 Y
- B CTO#.N.WHW%W;%%
B I N S~ S AN o| RO
S ) g WOE T o o
T ow B0 T x UMy w2 N g g
s oo o ! T e T e d T
N o N e mp T o T T oNe oK N T



28> 7 ¥A 7 HA Ay

W =274 71
ETS2015 ©109) @154)
w | 2
research %0000 0000
employee “0000 0003
. 38310,14** 5478774
(27447.63) (1396176)
Gy Ko (305, 1565)
Obs 1024 545
R-sq 0.06 0.08

_34_

* p <0.10, **p < 0.05, ***p < 0.01




bl

J|

dAAHA A

=
=

E37k %71

slel HYATFEL

E3 Zzlo] of¥tty ¥ thYao et

K
T

S

A3

15 Ao}

LY

dAA A

=N

1

9
pil

L(017)& ZxdeA L uj

=
=

}

-

b Aol

al.,, 2021; Fu et al., 2022; Brohé<Burniaux, 2015; Lofgren et al., 2013;

S}A]

3fj oF

Hagoha,

Bl 744 o]

=

HA 7HE-E& A A
Lyu et al., 2020).

.......

ToMom 3K ur oo o ® e N~ o~ .|
~ 9 ok ol B o No WM & alnl

G PN R & i i
) "y — = o NN = _ -
AN NX 0 = T g
o N ] = ok S o oL T R
" " NS LLEN Y o R

o L ) A N o W ®T
i Jl EE ~ ,m‘lﬂ m N 5.0 A _z_.e e
TeEN O ERpT Fw®oE D
© g X o & R T
GO % om Py o
H_.E ﬂ_W T N M HT ,_Ilyl - o . =

CIE T oew ® 8 oa T R
T T8 E e B e w T ooy

(o] aral

3 o ) = nanUJ o =y Mﬂﬂ o,m,M o o gl ~ r_O
I < 2 ) & % i > o _F o o ™
T L ow T RS o w Moy N _
B < MM T A TR B
m ¥ o % 63 M,lm o 11 S S e_e o X0
O ) M EE oy &K
G F T b i

< 2 o E g = Nz b

X < o i N AT.E ZT g
S i G RN N N
% T 3 of- T do Mo ﬁ__ S T W = o

Y ~ & —

oo ﬂ/u:m aour.m ZE W mm 5 0 W T wm M
< N T g = T = N 2 N
<R g o W Eﬂﬁ T zﬂ (S S - o0
0 — o .
T G TS W oFT A
oF oW ow e B A TR R TR



Y AA AFHEERH ¥R & 53 55 ¥W3 &

VS|

F271Y 71
ETS (203%2; 4?1??436*63*
sales (005218699; _301.088746)*
research 0(8.0000*07;* _(8888;
employee _(00_0000103* Oﬁg 1 020*3?
‘i (27400.29 (1389444
A2~} _?5'67675)* (ggigg)
Obs 1024 545
R-sq 0.06 0.08

_36_

* p <0.10, **p < 0.05, ***p < 0.01




7F5ER o

Nlo

mr
Hlo

o

-
A

_El

71

F2l5 7]

<
T

(O

,._:.wo

20124 A3

of MAAH =A%} 20119 o] F =

714

A A Al

= <l

od

2 Al Al
gy AA wEdA A

e

)

=7

-

—~

1% fel9

| A

1

gk 2015 o

A2
o, 2¥7}de w44

=
=

dAAH
olgta H7|=

2

| EehAE wiE

=

=
p LN

k7] o

o)
5

o) o =
< fFE% A

=Py
1 =

A7y Ta71de) AdAR] 75T e

ojz &

o) T}

_]

]

K

A

<
B

19 9 B AN 5o e

G

o}

DID 4oz Agal A &az AF/Henzt 16.4%, A27]

-

2=
=

]

7

K<)
T

7
A

e
o

o] YA

(<)
pul

A sk}

=
T—

73 o]

=
[}

A7l ve 7}

e

bl

1

ksl
pul

T2

A4

<

i

T—
|

(2021)

-

W

=

Fl o, A d50

d|

—_—

wjr

1

ﬂ‘ﬁ

Mn

wjr

_37_

.......



WHG F ALl mE FAITE FLE
M| 717 (parallel-trend assumption)o] 2t 3}
de APt dEdel dEl FIAFAAEE AT A
F(3,848)=0.12, p-value”} 0.94952 uo} HYPFA7IAH S YS3ATh o=
CE1002 Al HA 7o) S5 viEde e BFFAME S o

%@ Aot

(|

<G10> wiEHoll tigh BFA 7 AS

T=2012~2014d: before treatment, T=2015~2019:

after treatment

B3 F=A
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oltt. F528a ARE dAstH Al FA FF T4V
22 AF717K2018~2019)l w1 7IF3 vl oF 21%% w=d A
adE BTk 2=v AA 71333 AL A€ 7]17H2015~2017) 00 = {2
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CEID A=A o 71de] Aabd 7RA =3t

B &=H A HA . 5
WEAANA | 1 aaaz | 2w A9
H RAAA 7
(2015~2017) (2018~2019)
(2015~2019)
0.035 ~0.126%* 0.087
treated (0.08) (0.064) (0.058)
) _ *k
ETS (period) (202831)
. -0.072
phasel (period) (0.095)
phase2 (period) (_091118)
. 0.159 0.0156 0.194*
treated*period (0.101) (0.101) 0.117)
ads 0.07%%* 0,072%%* 0.072%**
(0.008) (0.008) (0.008)
0,253+ 0.255%** 0.255%*
cashflow (0.023) 0.023) (0.023)
0.111%%* 0.108*** 0.108*+*
cashasset (0.012) (0.012) 0.012)
: -134.44*** -133.62%** -136.4%**
tobin (25.6) (25.65) (25.6)
. 0.3947** 0.3917** 0.3937***
tangible (0.027) (0.027) 0.027)
debt 0.0002%* 0.000%* 0.000%**
(0.0001) (0.000) (0.000)
AF 2= 5} 5.39%** 5.356%** 5.332%**
dT D (0.343) (0.344) (0.342)
adj R-sq 0.86 0.86 0.86

* p <0.10, **p < 0.05, ***p < 0.01
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<E12> 71%71<€ /NEsta MEdAHRA Fo

71d4el A4d 7] '3

AA * AHA * AHA *
we 7% N e
ETS Phasel Phase?2
cpedummy*ETS 0.124%* 0.141%* 0.15%*
(treated) (0.06) (0.047) (0.044)
Phasel (period) (_00004712
Phase2 (period) (_00004174)
. 0.046 0.033 0.015
Treated*Period 0.073) ©0.073) 0.081)
s 0.0647%** 0.065%** 0.066%**
(0.008) (0.008) (0.008)
0,237 0.241 %%+ 0.241%%*
cashflow 0.023) 0.023) (0.023)
0.109%*+ 0.105%*+ 0.105%*+
Cashasset (0.012) (0.012) (0.012)
obin ~119.436%%* ~120.36%%* _122.944%%%
(25.317) (25.323) (25.352)
. 0.406%** 0.402%* 0.402%%*
tangible 0.027) 0.027) 0.027)
debt 0.000%* 0.000%* 0.000%*
(0.000) (0.000) (0.000)
R 5.54%%% 5.563% % 5.548%%*
5T (0.346) (0.346) (0.347)
adi R-sq 0.85 0.86 0.86

* p < 0.10, **p < 0.05, ***p < 0.01
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This paper analyzed the impact of the emission trading system,
which was introduced in 2015 to reduce greenhouse gas, on climate
technology patents, and productivity of small and medium-sized
companies. Korea started the target management system in 2011, as a
means of regulating greenhouse gas reduction to establish an MRV
system for the emission trading system. After that, in 2015, the
emission trading system, a market-inducing greenhouse gas mitigation
policy, was introduced in earnest. Although the emission trading system
has been assessed relatively more effective than the target
management system, there are still many controversial factors about
the effectiveness of greenhouse gas reduction due to excessive
allocation and lack of market liquidity by the second planning period
(2018-2020). However, many previous studies proved that the emission
trading system has been promoting greenhouse gas mitigation more
than the target management system, and argued that the policy should
be improved in a long-term perspective.

Meanwhile, Small and Medium-sized companies account for more than
99% of domestic companies and about 72% of companies participating
in the emission trading system. As such, the SMEs have significant
roles in the national economy, and the importance of reducing Scope 3
as a major partner of large companies in ESG response cannot be
overlooked. In addition, dealing with the Scope 3 disclosure has become
more important because of the announcement of carbon border
adjustment system in 2026 and the U.S. Securities and Exchange

Commission’s mandatory climate disclosure. If contracts with overseas
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companies are not renewed or canceled down due to improper
greenhouse gas reduction measures, the resulting damage to the
national economy is also expected to be massive. Therefore, it is
necessary to preemptively respond to greenhouse gas reduction for
domestic SMEs, which is investment in companies and the national
economy in the future.

However, it was pointed out that it is relatively difficult for SMEs to
respond properly to environmental regulations compared to large
companies. It is caused by their high greenhouse gas intensity and
energy intensity and lack of spare resources and manpower.
Nevertheless, the past studies related to the emission trading system
have focused on the effectiveness of reduction of all companies. As a
result, there was a lack of interest in whether SMEs are well adjusting
and adapting well on environmental regulations, securing a climate
technology, and furthermore, whether productivity is not being
damaged. Although Korea ranks fourth in global climate technology, few
studies have conducted the relationship between the emission trading
system and climate technology patents in Korea. Climate technology can
be said to have important research significance because it is an
indicator that can show the level of Green Growth in Korea.

Based on the Porter Hypothesis, this study analyzed greenhouse gas
reduction, climate technology patents, and productivity changes based
on the aforementioned environmental regulations related to SMEs.
Porter’s hypothesis argues that efficient environmental regulation

policies can not only improve the environment, but also improve
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corporate innovation, and further improve the competitiveness of
companies/industries. This study established three hypotheses as follows
to test the Potter hypothesis regarding the implementation of the

emission trading system for SMEs.

- First, the emission trading system policy would have been effective
in reducing greenhouse gas emissions of the SMEs.

- Second, innovation in climate technology development of allocated
companies has been promoted since the implementation of the emission
trading system.

- Third, the group’s competitiveness (sales) improved by participating in

the emission trading system.

As a result of the study, it was found that the implementation of the
emission trading system had a positive effect on greenhouse gas
reduction and productivity for the SMEs. However, the analysis found
that there was a more preemptive development of climate technology
patents immediately after 2012, when the announcement of the
enforcement ordinance of the emission trading system was come out.
The reason why the SMEs did not develop technology can be seen to
be the problem of institutional robustness of the emission trading
system in addition to the lack of free resources. In addition, since the
emission trading system did not damage productivity during the period,
it is regarded as necessary to provide incentives to companies to

promote climate technology through institutional wuse of quotas,
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allocation methods, and benchmarking of the emission trading system in

the future.

keywords : Emission trading system, SMEs, greenhouse gas mitigation,
climate technology patent, corporate competitiveness, Porter hypothesis
Student Number : 2021-23163

_55_



	제 1 장 서론
	제 1 절 연구배경
	제 2 절 연구목적
	제 2 장 선행연구
	제 1 절 온실가스 감축정책 효과성 연구
	제 2 절 배출권거래제의 포터가설 검정 연구
	1. 배출권거래제가 혁신성에 미치는 영향에 대한 연구
	2. 혁신성이 기업 경쟁력에 미치는 영향에 대한 연구
	3. 중소기업의 환경규제 이행연구
	4. 선행연구 종합


	제 3 장 자료 및 연구방법
	제 1 절 온실가스 감축 분석
	제 2 절 기후기술 특허 분석
	제 3 절 기업 경쟁력 분석

	제 4 장 연구결과
	제 1 절 기초통계
	제 2 절 온실가스 감축 효과
	제 3 절 기후기술 특허 촉진 효과
	제 4 절 기업 경쟁력 증진 효과

	제 5 장 결론
	참고문헌
	Abstract


<startpage>10
제 1 장 서론 1
제 1 절 연구배경 1
제 2 절 연구목적 6
제 2 장 선행연구 8
 제 1 절 온실가스 감축정책 효과성 연구 8
 제 2 절 배출권거래제의 포터가설 검정 연구 10
   1. 배출권거래제가 혁신성에 미치는 영향에 대한 연구 10
   2. 혁신성이 기업 경쟁력에 미치는 영향에 대한 연구 12
   3. 중소기업의 환경규제 이행연구 13
   4. 선행연구 종합 15
제 3 장 자료 및 연구방법 20
 제 1 절 온실가스 감축 분석 20
 제 2 절 기후기술 특허 분석 24
 제 3 절 기업 경쟁력 분석 27
제 4 장 연구결과 30
 제 1 절 기초통계 30
 제 2 절 온실가스 감축 효과 31
 제 3 절 기후기술 특허 촉진 효과 33
 제 4 절 기업 경쟁력 증진 효과 38
제 5 장 결론 43
참고문헌 46
Abstract 51
</body>

