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ABSTRACT

In 2020, Korea was the world's 12th-largest energy consumer and had the 30th-largest energy productivity (GDP divided
by energy consumption) of the 35 OECD countries. In addition, the share of energy consumption in the industrial sector
increased rapidly from 81 million TOE in 2013 to 102 million TOE in 2022, with an average annual growth rate of 3.1%.
Here, energy efficiency improvement in the industrial sector was not as fast as that of most of the main industries. Therefore,
it is essential to improve energy efficiency in highly energy-consuming industrial sectors. This study investigates the effect
of energy intensity on a firm’s performance and demonstrates how environmental policy affects energy intensity. This study
also examines the relationship between energy intensity and financial performances of firms participating in the Korean
Emission Trading Scheme (KETS) from 2011 to 2022. The results showed that improvement in energy intensity did not have
a significant effect on the short-term financial performance of firms. However, it did have a significant effect on Tobin's Q.
In addition, it was also tested whether the KETS is accelerating the impact of improved energy intensity on a firm’s financial
performance by inducing voluntary energy efficiency improvement technologies of market participants. Based on the estimation
results, it is concluded that the current KETS is not accelerating the effect of energy intensity on a firm's short- and long-term
financial performances. Based on the estimation results, this study suggests redesigning KETS so that the emission trading

market can attract participants to develop various technologies related to voluntary energy efficiency improvement.
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Table 1. The trend of data

Energy intensity R&D intensity
2011 0.176 0.009
2012 0.151 0.009
2013 0.265 0.056
2014 0.234 0.012
2015 0.222 0.010
2015 0.568 0.014
2017 0.197 0.012
2018 0.222 0.011
2019 0.201 0.013
2020 0.201 0.017
2021 1.580 0.012
2022 0.148 0.012
z 0% 1w
:5: 0.05 e E
100
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Fig. 1. The trends of the energy intensity and R&D
intensity
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Table 2. Sample composition

oz

Ho

Number of firms Energy intensity ROA ROE Tobin’s q
Building 39 (5.68%) 0.235 2.174 3.727 0.674
Mining 6 (0.87%) 2.120 2.701 4.642 0.579
Machine 10 (1.46%) 0.343 1.546 1.985 0.883
Display 2 (0.29%) 0.520 1.908 1.872 0.781
Wood/Timber 5(0.73%) 1.330 1.987 3.592 0.684
Semiconductor 18 (2.62%) 0.401 2.596 0.062 0.900
Energy/generation 14 (2.04%) 6.280 2.282 5.310 0.614
Nonferrous metals 22 (3.20%) 0.557 3.441 3.861 0.821
General industry 108 (15.72%) 12.700 3.462 -1.592 0.892
Production complex 14 (2.04%) 25.500 2.126 -5.504 0.573
Petrochemicals 76 (11.06%) 1.630 6.001 5.942 0.923
Textile/apparels 9 (1.31%) 0.748 1.494 11.340 0.586
Water 2 (0.29%) 3.190 16.997 28.770 0.322
Transportation 57 (8.30%) 1.070 -0.727 -19.567 0.855
Cement 18 (2.62%) 1.190 1.609 23.615 0.795
Ceramics 5(0.73%) 2.540 3.459 -10.394 0.557
Glass 15 (2.18%) 1.070 5.737 7.447 0.686
Food 22 (3.20%) 2.320 2.531 4.139 0.530
Automobile 26 (3.78%) 0.271 0.847 1.423 0.400
Electronics 25 (3.64%) 0.330 0.881 -89.541 0.834
Energy/transition 10 (1.46%) 0.308 2.296 -0.610 1.074
Refinery 4 (0.58%) 5.810 0.477 -20.337 0.679
Pulp/paper 33 (4.80%) 0.323 5.547 11.860 0.749
Shipbuilding 5(0.73%) 1.180 3.747 -1.073 0.622
Complex energy 17 (2.47%) 0.100 -1.413 -37.774 0.835
Steel/metals 33 (4.80%) 3.870 -0.620 2863.666 0.845
Telecommunications 5(0.73%) 1.150 2.125 -14.223 0.653
Waste 75 (10.92%) 0.137 2.995 6.458 0.824
Aviation 4 (0.58%) 0.894 3.126 15.477 0.803
Others 8 (1.16%) 0.727 1.751 4.924 1.008
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Table 3. Descriptive statistics

Variables Mean Std.dev Min Max Skewness Kutosis
ROA 2.90 14.18 -493.50 338.44 -0.051 3.994
ROE 78.67 6620.83 -19167.81 536165.30 0.807 65.343

Tobin’s Q 0.80 0.69 0.00 12.83 0.057 0.609

Energy intensity
(T¥/Ten Million won) 3.76 114.00 0.00 0.00 0.704 51.291
Capital intenstiy 7.37 797.92 -42107.63 41787.28 0.029 24.459

Debt ratio 13.25 2093.69 -123329.80 94389.32 -0.194 25.334

Labor 2000.72 6743.65 1.00 121000.00 0.093 1.181
R&D intensity 0.02 0.17 0.00 8.13 0.462 21911
Age 27.40 19.14 1.00 92.00 0.006 0.024

Table 4. Correlation matrix

InROA InROE Intq Inei Incai Indebt Inlabor Inrd Inage
InROA 1.00
InROE 091" 1.00
Intq -0.08"" 0.09"" 1.00
Inei -0.03 0.03 -0.18™" 1.00
Incai -0.01 027" -0.24™ 0.12" 1.00
Indebt -0.91™ -0.717" 0.29™ 0.03" 0217 1.00
Inlabor -0.02 -0.07"" 0.30™" -0.55™" -0.04™" 0.03" 1.00
Inrd 0.06™ 0.06™" 0.15™ 0.00 0.11" -0.05" 0.18™" 1.00
Inage -0.01 0.117 0.09™" -0.16™" 0.05™ -0.05™" 0.26™" -0.05 1.00

**

and ™" denotes significant correlation at a 5% and 1% level significance.
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Table 5. Effects of energy intensity on the firms
financial performances based on system
GMM estimation

variables InROA InROE Intq
0.008
InROA
(0.011)
0.012
InROE,
(0.016)
Int 0.136
ntqy.
e (0.140)
) -0.034 0.061 -0.165™"
Inei
(0.041) (0.068) (0.058)
) -0.545™" -0.897™" -0.372"
Incai
(0.102) (0.137) (0.153)
-0.879"" -0.814™ 0.004
Indebt
(0.023) (0.041) (0.022)
-0.137 0.012 -0.370
Inlabor
(0.199) (0.329) (0.310)
0.016 0.026 -0.025
Inrd
(0.013) (0.021) (0.034)
0.011 0.003 0.007
Inrd,,
(0.020) (0.029) (0.027)
-0.122 -0.391 0.072
Inage
(0.169) (0.232) (0.286)
. 0.005 -0.024 0.039
Inei_; *Phasel
(0.030) (0.050) (0.047)
. -0.030 -0.042 -0.015
Inei,.; *Phase2
(0.046) (0.064) (0.061)
. -0.024 -0.016 0.018
Inei,.; *Phase3
(0.041) (0.059) (0.053)
0.730 5.205 1.017
Constant
(5.334) (7.439) (14.439)
Year effect YES YES YES
Industry
YES YES YES
effect

* owk kkk

Significance at 10%, 5% 1% respectively. The parentheses

() denote standard error.

Table 6. F-test result
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st EXIC Q A|#9 Alilof=
E 1AL 9SS ¢ 5 Stk
vz e Aart 7199 AP Aol vA= AH
A= A (29 Bs 3 Aol tEt ttestE: FHA A
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| = ZEo] =9t

fofulg &9 BA

N

HO : Bo = Bio=pF11=0 (3)

A% A¥= Table 60 Q9F=of Ut FH AWE 4
HEH Al 7] A AR By BTl dis) ARl
Ae=lo] viEdAHAE BT ANUA HA= Ha7F 7
Qo) s AT Aol FFL A FS L
% 9.

vpEo R AAY GMMY] Ade A 9
EPwe U] BEE 0 oxiael A AT olng
Z¥Z}; Hansen test 2 Arellano-Bond testS =3] A&
T}. Table 72] Hansen test 235 AT HEH A 71X A&
of 274 mY BT EHse Yol HPHTL AR
A& 1% 742 otollA AHstal Ut E3E Arellano-
Bond test A¥= 12} AHEH QAR 27440l 4
st 22} AHEE @A AH7] Aol dtke AF7HE
o] 7|Zt=|o] RAFe] A}7] o] Qlth= AEo| =EF
AUt

—_—

Dep. variable Null hypothesis F Prob > F Decision
InROA HO: Bo = Bio=Bu =20 0.14 0.9333 Accept HO
InROE HO: B9 = B1o =B =0 0.59 0.6209 Accept HO

Intq HO: Bo = Bio=Bu =20 0.61 0.6062 Accept HO
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Table 7. Results of over identification and error term
autocorrelation tests

Dep
. Hansen test Arellano-bond test
variable
null hypothesis: | null hypothesis: | null hypothesis:
the instruments are| no autocorrelation | no autocorrelation
valid of order 1 of order 2
24.36
) -1.78 -1.22
InROA | Prob > chi2 =
Pr>z= 0074 | Pr>z= 0224
0.755
23.65
) -1.91 -0.24
InROE | Prob > chi2 =
Pr>z= 0.05|Pr>z= 0.809
0.746
21.93
) -1.72 -1.61
Intq Prob > chi2 =
Pr>z= 0.085|Pr>z= 0.107
0.823
a
4. 42 A AAH
2 AFolAE 20115 E 20229714 WS EAA3

A AG7IY] BE o 71 A=E 7IRIeR diY 7]
A9] oA ke Aol 4] el vAe adE
AT 1 23 oA ke A Ve @
7] 3% Aol SAMLR FonRt dF= AR &
Aek 7199l A7) 49 AHE diElshke BRI Qo #
ofRt a7t EART: 482 =ESHH olvAl Hof
E Y 2AVS YAl 5 7199 &7 FIrt 719 7HA
of vjA= AR aE FAT AP AFE2 EA st
U &7 AFol 71dE9] oA Hde A SJAE B
o 7k&sfste] 7o ouA] Yofe AAE St 7
A 7HA7E AaEs AR AzrE SR WSl
A s A5 2AE AZAT= viElstt kA
& AFoME wiEEARATE A Feiree] A
A AuA me FAS FAsH olvA] Y Aol
9 A AaLel A= ZHE VISR A=AE F
7HE ez dAstAt. 1 23 34 wiEdAEAE ol
ARFE7E 7192 49 A3 Alate] viAlE a3E 7HE
spstal QA ethe AAEE =SS &, S wiE
dAHRAE A FoARE2] ATARL olvA a& F
o4 e SHL A Fow AR HEd A

o
o BHd me4ol e ezt BB =asn.

RS
-

LS Z
— =1
=

!
o

l

o -
e &7

Journal of Climate Change Research 2024, Vol. 15, No. 4

oz

Ho

A sEEA A o e 49
At Agke 1 Al AL 24 L ouA]
quAae A 7led T % =342

oto] F7|Ho=z oz ke ME EF B A
AL AekE -stoiof gtnh. FR = wiEAANAT F
oA APl olvA] B P vHE T 7
s M 79 = A=S wEd A3 44 9 =49
o] Higks AR a7t ek WA viEd {4 239

HEZ

47} e
EEEE

43408 33

AH

2 obeet ge WA EAATE A, &
AdA Fol N1YE HF At FFL AL B4
ARZA o] AEE 9] ThoFe 8IEL BT T
S Fatgic. 7199 thae ] T wEwe o)
She A PoREL} BA 7% 2 oA B8 P ol
71e7gel BAE 8 QTR S| 4 S
ST A st 4 W45 1Yo Skl
AU BHE AT A Bt BT AR A
F Aolek. S, o] WekEt wauA

B3k AR Bl AT A

Qleke olth. et § Aol

e gde® oA FE=Tt 49D

=
TEo] 7+
Al ol 7199 HY
2 024 vetg 5
= AA Fo 7dE
atol| mX= BIE EA5H7] Wil T4 AR A
A EAS vt 94FE 2EE 75 & 249
AIE vlusE 39 Bt FAAQ] AgE H G Aol

2% Aoz 7gq=

F
3

e

AL

o=

o] =R2 20235M4
dro} A QlS

A

£ Ak ShEATHY A

(o)

References

Brouwers R, Schoubben F, Van Hulle C. 2018. The influence
of carbon cost pass through on the link between



HHEEAHA] 07 I”Z2] ILX| Hef= 10| 2B DXl S

carbon emission and corporate financial performance in
the context of the European Union emission trading
scheme. Bus Strategy Environ 27(8): 1422-1436. doi:
10.1002/bse.2193

Chan HS, Li S, Zhang F. 2013. Firm competitiveness and
the European Union emissions trading scheme. Energy
Policy 63: 1056-1064. doi: 10.1016/j.enpol.2013.09.032

Cho S. 2017. The effect of environmental performance on
the profitability of enterprise (in Korean with English
abstract). J Environ Policy Adm 25(2): 87-105. doi:
10.15301/jepa.2017.25.2.87

Fan LW, Pan SJ, Liu GQ, Zhou P. 2017. Does energy
efficiency affect financial performance? Evidence from
Chinese energy-intensive firms. J Clean Prod 151: 53-59.
doi: 10.1016/j.jclepro.2017.03.044

Hong S, Ko Y. 2020. An analysis of the impact of climate
change risk factors on corporate value (in English with
Korean abstract). J Humanit Soc Sci 21 11(6): 33-44.
doi: 10.22143/HSS21.11.6.3

Kim SH, Jung YK. 2022. Effects of ETS on firms’ financial
performances: Effects of the types and methods of
ETS allocation by plan period (in Korean with English
abstract). J Tax Account 23(5): 235-266.

Kim Y. 2022. Environmental risk, firm performance, and
business strategy (in Korean with English abstract).
Korean Account J 31(6): 51-73. doi: 10.24056/KAJ.2022.
08.004

Montalbano P, Nenci S, Vurchio D. 2022. Energy efficiency
and productivity: A worldwide firm-level analysis. Energy
J 43(5): 93-116. doi: 10.5547/01956574.43.5.pmon

Na Y, Kim MS, Jang JI. 2013. An empirical analysis on
the value relevance of risk factors and opportunity factors
under coping with climate change and management of
energy (in Korean with English abstract). Korean Manag
Rev 42(5): 1403-1435.

573

http://www.ekscc.re.kr



	배출권거래제 참여기업들의 에너지 집약도 개선이 경영성과에 미치는 영향
	ABSTRACT
	1. 서론
	2. 연구자료 및 방법
	3. 추정 결과
	4. 결론 및 시사점
	References


