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ABSTRACT The environmental, social, and governance (ESG) score is gaining recognition as important nonfinancial investment
criteria. With climate change emerging as a global issue, energy companies must pay attention to the ESG impact on corporate
performance. In this study, the ESG impact on the performance of energy companies was analyzed based on 23 companies selected
from the S&P 500. The panel corrected standard error methodology was used. The Refinitiv ESG score was the independent variable,
and financial performance metrics, such as Tobin’s Q, return on assets, and return on equity, were the dependent variables. It was
found that the ESG score is positively associated with long-term corporate value but not with short-term profitability in the electricity
utility industry. Among the subcategories of ESG, the environmental and social scores also showed positive correlations with long-term
corporate value. A direct incentive policy is recommended that can offset expenses for ESG activities to reduce carbon emission in the
energy sector.
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ESG : environmental, social, governance UNGC : UN global compact

CSR : corporate social responsibility UN PRI : UN principles for responsible investment

ROA : return on assets PCSE : panel corrected standard error

ROE : return on equity
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Table 1, ESG assessment factors!™

Governance
factors

Environmental Social
factors factors

Natural resource use Workforce Board independence

Carbon emissions Human rights Board diversity

Energy efficiency Diversity Shareholder rights
Management
Pollution/waste Supply chain g .
compensation

Environmental .
Corporate ethics -

opportunities
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GICS(Global Industry Classification Standard) 7|&S.2 df
A7N9e g E575 7192 & 2670t o] & 3719 29 1
Sulolel s Al2at 237) 7]9le] & Qlpe] 24 hoz 4
Ak,

66 AI-XidolAx|

Table 3. Definition and explanation of variables

Definition | Variable Explanation

* Market value of capital to book value
Tobin's of asset ratio (%)

Q ™o, TQ = (Market value of capital + debt)
/ book value of Total asset

Return to * Net earning per total asset (%)

EOA
asset * ROA = net income / total asset
Return to roE |° Net earning per equity (%)
equity * ROE = net income / equity
ESG * ESG (Environmental, Social, Governance)
ESG o
score score by Refinitiv
Environ— * The EVN Refinitiv index measures the

mental ENV disclosure of emission, innovation, and
score resource use of firm

* The CSR Refinitiv index measures

CSR SR disclosure of community, human rights,
score product responsibility and workforce
of firm
oV * The GOV Refinitiv index measures
score GOV disclosure of board, management
compensation, and shareholder right
Firm S * A control variable measured by total
size asset of a firm
Fi ial
nancia FL * Debt to asset ratio (%)
leverage
Asset
se * Ratio of annual change in total
growth GR
. assets (%)
ratio
Asset * Net sales as a percentage to asset
AT
turnover * AT = net revenue /total asset

AF7HA =gt AT WaEe] %
™ thS Table 33} 2},

oL W0 Hy 2 AA o2 A B 3 o]i
/d (heterogeneity) 9| A E= W o 24 55 ¢
3lo] ESG, ENV, CSR, GOV, GR, FS& A= 15 3t
P HFsto] A8ttt
<l dlolH o] FAES

0_u

o 9 hgS a0

-

;;f

of
il

N

(e 2HQI5HH Table 49 gtk

4, HAE Zu}

2 H[AE0] §hA] Table 59 o] 3o A A=
2 33l9h TQ M= ESGE} 11 A 8401 ENV U
CSRI} 2] AAE Helrt. T12]31 ROA 9 ROESH=



ESG(Environmental, Social, Governance)7} &&7|

Table 4. Basic statistics

Variables Mesan | Variance | Minimum | Maximum

O 0.13 0.95 171

TQ B 121 0.09 1,08 1,42
w 0.10 0.90 1,59

) 0.27 2.99 4,48

In ESG B 4,07 0.23 3.24 4,30
w 0.14 3.56 4,61

) 0.34 2.53 4,51

In ENV B 4,04 0.27 3.25 4,36
w 0.21 3.32 4,72

) 0.28 3.03 4.59

In GOV B 4,20 0.21 3.45 4.55
W 0.20 3.63 491

0) 0.35 2.57 4,43

In CSR B 3.95 0.31 2,98 4.25
W 0.17 3.29 4.7

O 1.05 (1.23) 8.10

ROA B 2.69 0.60 1.37 3.74
W 0.87 (0.26) 7.84

) 0.05 0.61 0.91

FL B 0.72 0.05 0.66 0.83
W 0.02 0.65 0.84

) 0.06 0.14 0.44

AT B 0.26 0.05 0.18 0.36
w 0.04 0.18 0.39

) 0.09 (0.36) 0.51

In GR B 0.02 0.04 (0.07) 0.10
w 0.08 (0.30) 0.43

) 0.66 22,81 25,79
In FS B 24,31 0.63 23.21 25,44
w 0.23 23.65 25,09

Note, O = Overall; B=Between; W= within; Total number of sample N
=2281i=23 T'=99

oFo] A 7K T Gl SO pehgth, ESG 49
W w7 olBo] w7]¢1e] A7) 7| 97HI] SR B

32 m1A)7] WY Solc, W, AT W4 Qo o
AFBRAS ekl ol AHHRo B8 ofu] e 4
B8 G I 719 B9 P12 4

9| dujoil 0jxl= &t

2 A4k B0l
% TG ARE QIsle] FOIE 2L ¢ 4 k. 1
5B T |GEY A AR AR S

e
TEL HojR|&= ﬁﬂi 1'}‘5}"}, 43} A|7H(decreasing
o 1 Aoz Welr

ROE Hpte AHbao= ROAQ} S AFal vpgko] Al
AS 24t Tl ROAL: FLIF S-9] Al 34| E 1ol
W, ROE= 1 W& o] AHAIE Ueillth, ol=
T Eo] AR x| antE ¢lste] B 7jAE 4= 9
= A ol o} o]t}

=

LN r:é

ﬁJ}— Table 61—} )

Table 62] ZT}2HE 41 FESH H2 In ESGE] A
Alg= F74A ok, thE 230] dAsIth= 71 sloll 99%
S AlF=R, A ESG H7E 1% 71k TQ7}
©F 0.1085%°) AE ¢ =olr Ao w =Ax|Qic) o] Ayt
= upeko g 3 WA F%7H(He BSG 257} 2 7] 9]
7] 719714 (Tobin's Q) ol 28t =52] kS u| 2]
Qeth S 71zZtetgich. ShA t=olE Blet o] TQE 714
Of @A AH7 1A ] A7 ] Blgelw, 2an, AR
ML uEztRe] et Eapate] ol &S whefsich et
X ESG Bel 2 H71S e ukay)Y
oM &2 7197HAE 242 5= o= 2 :

Model 2+ ESGE 43k= 3714 Q4AE(ENV, GOV
CSR) AR SlglEER Relslel Blasa Aol
™, Model 3 W] 5= 8191 =52 212 243 Zlo]
ESG TQE AAH o2 = o3t AaiA7E AN

ol AIFAoR & uf GOV ¥z A2 7ol fle
Ao vehdeh whebd, A7 A7) 717E 8
ZS(ENV) 5L AFS]2] AJ(CSR)of| et aref7} f-omfeh 4=
Fog FAAel 9gkS njHrkal & 4= It} 57 Model
LA ROA o3} K= SAHG FAATEM F&

5) 0.109x1n(1+1%) = 0.1085%
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Table 5. Pearson correlation coefficient analysis

Variable | 70 nESG | newv | nGov | mcsr | roa ROE A AT nGR | InFs
0 1
0.1817*
I BSG | (5 oo 1
0.2102* | 0.8942*
mENV |6 0014) | (0.000) 1
0.0296 | 0.6885* | 0.3907*
GOV esm1) | (0.000) | (0.000) 1
0.1947% | 0.8904* | 0.7330% | 0.4779%
mG5E | (60032) | (0.000) | (0.000) | (0.000) 1
po4 | 0.3203% | 0025 | 0,0298 | ~0.0734 | ~0,0167 .
(0.000) | (0.7068) | (0.6546) | (0.2695) | (0.8019)
o | 0-3198 [ —0.0198 [ -0,0442 | 0,0526 | -0.033 | 0,8575% .
(0.000) | (0.7667) | (0.5071) | (0.4296) | (0.6206) | (0.000)
s | 0.0120 | 00202 | -01697* | 0,2728% | ~0,0002 | ~0,8275" | 0.1334* .
(0.8458) | (0.7611) | (0.0103) | (0.000) | (0.9971) | (0.000) | (0.044)
| 70.3422 [ —0.1722% | ~0.2717% | 0.1841% | ~0,2671* | 0.1764* | 0.2526* | 0.2504* )
(0.000) | (0.0092) | (0.000) | (0.0053) | (0.000) | (0.0076) | (0.0001) | (0.0001)
g | 00183 | —0.002 | 00552 | 00778 | ~0,0078 | 0,0082 | 0,098 | ~0,2949% | —0,0717 .
L (0.8500) | (0.9769) | (0.4317) | (0.2676) | (0.9118) | (0.9071) | (0.1617) | (0.000) | (0.3071)
i g | 00829 | 0.4651% | 0.4220% | 02377 | 0.4778* | -0,2087 [ -0.1540% | 0,0991 |-0,2578* | 0,0366 |
L (0.6210) | (0.0000) | (0.0000) | (0.0003) | (0.0000) | (0.0015) | (0.0200) | (0.1359) | (0.0001) | (0.6020)

EE Tt
Note, ™, **,

represent the 90%,

Table 6. Test result (independent variable = TQ)

Var Model(1) | Model(2) | Model(3) | Model(4) | Model(5)
5 TQ TQ TQ TQ TQ
0,109
I BSG | "o a0
0,067 | 0,086%%%
In ENV 0.024) | (0.022)
~0,003 0,023
In.Gov (0.028) (0.029)
0,047%% 0,075%#*
/n CSR (0.022) (0.018)
poq | 0.086¥ | 0,085¥%% | 0,086%%F | 0,059%%* | 0,053%%*
(0,009) (0.009) (0,009) (0.009) (0.009)
gy | 0.88LFFF | 0.5937% | 0,62355% | 0,581 | 0,502
0162 | (01700 | (167 | (0173 | (0.172)
ap | TL24BREE | SL186¥ | 11097 | 1,909%F | 1 2107
0.263) | (0,268 | (0.255) | (0.276) | (0.279)
b op | 0.118° 0,111* 0.117* 0.122% 0,110%
= 0.065) | (0.060) | (0.06D) | (0.065 | (0.062)
1 g | 005275 0,057 | 0,050 | —0,035% | ~0,050%*
L 0,020 | 0019 | .08 | 0.019 | (0.021)
Consy | 1838 | 1.883%%% | 1,809 | 177885 | 1 g5y
| 0.44) | (0.424) | (0.411) | (0.443) | (0.503)
Obs, 205 205 205 205 205
R’ 0.934 0.936 0.936 0.934 0.940
¢ 63.04 1131 80.90 55.78 97.98

Note, *, ** *¥%* represent the 90%, 95%, and 99% confidence levels
respectively, The numbers in the parentheses are standard errors,
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95%, and 99% confidence levels respectively; The numbers in the parentheses are standard errors,

gl Foldo] AT|A A ZEE 0], Ao RE 43
50| LS 7= Ao grhEc)

FAHSE 3 ROAE TQO o3t =502 H(+)9]
ATHAE 7HA)3 Qle Aoz BEAEQIL o) v

]1_.
SojBo] BehE 713 WHY AL o
1

oflh

ARG 2] 2| S t3EsH= FLE AFds] Qo3 20
TQol A(+) 9] FFe vA= Aoz BAEQIrt ol A
LR 7} 245 B AMax) Fofl oJste] 2]
ALL] 7FA| 7} zobd 4= Qlrh= AlFol2at YAJek= W
o}, ok, #uE|x]7} 2edt folli= it 7439
S7IR 714717 ol = ARk, 2 As ko]
S&P 500 7|UE FollA] Aoz Tral dwiz]x]
£ Haste] ghitel At 7]Eo] 23S 7HsAdo]
ok AR w3t}

A1 ES Ve AT Hig=0] AAl4= TQ &
ofgh pE0 & F(-) o] ATAIE YR ol 5Y
o wj & qriof H|ste] Apabti st 2R 7| UeE ATV}
o= o] 7] HhiEd Ao R Helrt,

(]

¢

H



E/44ES UEHHE In_GRO| AEAIT= 90%9] 41
2|5 sl A f-of7t A (+) o Al E ekl o] Ax
L ] s A1 719717 otk A
£ ARG AR5 Azolr,

719 E YE= In_FSO] ABAI= o3t 4
o7 ()Y AHHAE eIt ol oA gtk o
Ao e 2RI 2718 958 A7) 7|77}
Has oulght}, o 7G-S AR oAl o= of
TE AES B4 wiizol| o]u] 48 A7 (decreasing
returns to scale)o] B3I gl Ao 2 AR FHr}

e mdofA y? ZEe 99% AlFER HAE HEo] 2
TS AAEH, g o] (R 71 s 2o e
= LRt

FTAMIOIE(ROA) & SEHPR ok, AATES
4% 2= a0k o Table 73} 2t}

Table 7oAl Model 63} 79| A= =4 Ailol| oJshH
ROA: BSG % ofj} 21 242 el BE o}9] 5
S(BVN, GOV, CSR)TH BA4 0 2 fejgh 43he wolx|

o

rr

A

Table 7. Test result (independent variable = ROA)

Var Model(6) | Model(7) | Model(8) | Model(9) | Model(10)
: ROA ROA ROA ROA ROA
0.007
nESG|
& (0.025)
0.101 0.067
In ENV : :
= 0.306) | (0.227)
-0.218 ~0.186
In GOV : :
- (0.248) (0.229)
0.093 0.081
In CSR : :
= (0.229) (0.164)
g | 0201 | —8TOTHEE| 9 937¥5 | ~9 048*** |~ 300
w725 | (1828 | @7es) | 746 | .716)
p | AASEEE | 4900%F | 4 406%5 | 4 4847 | 4 g
1215 | (1.249) | (12100 | (1.228) | (1.226)
map | 0900 | 098" | -0876 | -0922 | -0.912
L 057) | (0552 | 057 | 057 | (0.566)
i g | 01997 | 0.191%% | 0, 218% | ~0,188%%% | -0, 2047
L 0.079 | (0.082) | 0.074 | (0.070) | (0.076)
Const | 12-955°77 | 12,443%5% | 13 116 | 13,206%** | 12,764+
| @420 | 1587 | (1L405) | (1419) | (1.525)
Obs. 205 205 205 205 205
R 0.612 0.604 0.612 0.618 0.608
2 104.6 103.9 105.3 1105 1011

Note, *, ** *¥% represent the 90%, 95%, and 99% confidence levels
respectively; The numbers in the parentheses are standard errors,

T Model 8 U] 108 510 ZH2te] M5S Selsh
of of 5] BAH folgo
A A3 A AR

(ROA)O| frofet FaFe tAIA B=th & 71ZA171A] 3538t

ot FEO R FFE AR dethe dEe dilth

=
Table 79| SAHrS& AW, FLO| AYAS 374
=

Hiek ol AplulA} g A%
D=2, ROAS| Eml FARAL 1H7} FUgh o)A A}
ol F7l=olofo] 4 H7] whiedd Alolch
ATO] AW A XX = Table 61} W= A(+)9] wF
FO = FOR eSS vehiich, A e el o
ARt AP StoflA] miEo] ke AlolaL, o] Bf-
750l EolA| Bz ROAZL o= Aol Blgsict,
In GROZ HFE= WjEAYELS Model 7S A28}k
= W71AQl polEol et o R Fake vAAlE
et ol= AN wiE EEM) T S R(ED )
EA] GAeHAL= 247 whiedl 2 o= Helck @35]2 miE 4=
| %o ROAE= W& W tiE57ke-2 2 5 Utk
71GHEE YERHE In FSO] AWAIS: 242 ROA
oF O3k o R H(-) o] AJTHAIE YEiSIEL ol=
2A AF 71YE0] ou] =& A (decreasing returns

to scale)©] TAYEH= AJefek= Table 69] 4 A1 A

Ofr

[e)
o

off

o K

Table 72] 57l Modelof|X e ®= SAH FHAT=
oA Fo B FojAo] A A EEE ], AvtAes
FARYE0] S 7= A o= wetEr F71E,
Model 6 WA 100]4 ESGLF ROAZ} §-0]3t AtA o
UA| etk Zlo] ERIF S 2 Table 58] o4 o] &+
W Zhol= T A A (multicollinearity) 4|71 itk
= A= & 4 ek

AEo] 0} E(ROE) & &R sto] AgATE +
3 A3}= Table 81} 2t}

Table 8OJAE, Model 11 Uj7] 129] 24 Axo] oJa}
H ROE& ESG # ofuz} 11 A5 FA45k= K 519
FEE(EVN, GOV, CSR)¥ SAA 02 oot e |

o]x] Q¥QIT}. Model 13 W7 155 E3l| ZH7te] H4ES

o
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Table 8. Test result (independent variable = ROE)

Var Model(11) | Model(12) |Model(13)R| Model(14) | Model(15)
- ROE ROE OE ROE ROE
0.107
In B :
nESG | (1 os9)
0.546 0.363
In BNV w7en | (1o
~0.672 -0.539
In.Gov (1.285) (1.123)
0.184 0.294
In CSR (1.316) (0.685)
o 3.932 4,979 3.615 3.800 3.292
©.465 | 8774 | (8.373) | (8550 | (8.339)
L | 15.3947 | 17,012 | 15,827 | 15, 498%%* | 15, 679%
(.90) | (5.644) | (5.820) | (5.609) | (5.887)
mop | 0588 | -0m04 | -0512 | -0.633 | -0.641
L ©.587) | (©.5100 | (2.568) | (2.607) | (2.563)
i g | TO-BITFHE | <0.900%¥% | ~0,966*F | ~0,863%** | 0,903+
L 0.3200 | (0.325 | (0.294) | (0.289) | (0.315)
Congt | 24146%%% | 22,900 | 24,5667 | 25 711%5* | 23 569+
ONSt 1 (6.238) | (6.914) | (6.222) | (6.334) | (6.470)
Obs, 205 205 205 205 205
R 0.441 0.435 0.443 0,452 0.438
v 24,66 30,58 96,58 30,57 99.82

Note, *, ** *¥%* represent the 90%, 95%, and 99% confidence levels
respectively, The numbers in the parentheses are standard errors,

shelstol o 13 BAH 4ol gl Alo] BHelgg)
iy a-'szg a2 Hd_zzﬂ ARV (Hy: BSG A9 e
7) %

E3}o] ESG A9
Ao s Hr|H e 60*0/\1717] otk A& 4
Ak, ol= 7199 AFlA] F3E-E(CSR) o] B8 Hls}
22 o728 719 Adaels ol HA Sethe
Write and Ferris(1997) ¥ Jensen(2001) 9] ¢+ A2
A 2 918 Ao|r) 141

Table 89| A4 34 AW AwH, FLO| Ao
FXE ALetale o BE Aaolla] WaFdo] dx|st

At ROEE ROA ti4l Sz A3 o FL Al

of FEA7E TAA frelde FHEEA] kARt ()
of Fo= gl Aot of= Tt 9 EROA) T=

HH = AR A7 52 E([ROE)2 S7HAE &

70 Al-RidolAx|

U= AT o2t YA|gict: A4 vlEo] FTISHH(EE
H]-g-0] ROAR T} W= 27104]) ROE £A41¢] ©@7]<0]
o EA|Nh Fo| xp7|Eo] T B[R FolA A=
ROE+= 5718 4= Qltt.

Table 82] 571 Modelof| A= BE EA Mz 2HATE
oA £3 W {oldo] Ui YA EEEo], AN
FARYEO| FAEE 7= Ao R dekdnt

.2 E

A F7HA] S&P 500 7|HE 5 23719 7| 9S oA
O 2 ESG A Ho] 7|44 oH FS v x| =A]|E A
Bkt WA799 A= ROA 9 ROEZ 243t 7| 4=
018 39} Tobin's Q2 243 7] AMPHI= HAsH
ot 719 ESG %9 2] &= 2= Refinitiv ESG Scores
5 Apgsisct, e, o19] F4gEel A (Environ-
mental), AF3](Social), A|8j+Z(Governance)S= 27}t

G2 shgict

PCSE 2&gof &gt 34 23}, e 270 g uf|, ESG
7t & HPXW]?;‘;_Q Tobin'Q7} &= Zo| &l
it} ESGE] 51 3= ]/\1% i]-ﬁ(EnVironmental)
I} A}3](Social) ;\(:'F‘7]' 2 7]JE0A] Tobin'Q7} &2
Ao R BAEQIT), 7o) Z|ufx Governance) K

Sl Tobin'Qet BAFOR Al2je Bt APRAS Hol
A gESke}, wieba] BSG G2 4714 sl W7
o] 73] apio] Qe DRItk AR At 319l B
© 2= 3 (Environmental) I} AF3](Social) o] et &
@ 2250 W79 A7) 71970l 544
A= Ao ERIEQIY,

SPAR, B o] 2 1, BSG W4} S WY
o] ©@7]4=%JE(ROA Y ROE)Z o5HAl A= &SIt
519 A=<l g4 (Environmental), AF3](Social), A]
BjGLZ(Governance)S 2z} HIAES] Holx tr] 422
S(ROA 1 ROB)IE S olulet ke 27 ol we)
At 130 2 W71919) BSG 4ol $0l8 8 ol

Gl ReluIE 4EoR Jlofa EHte AR Ay
o}, ol T 0.2 7]9le] BSG B W] o we v



ESG(Environmental, Social, Governance)7} 2x7|2io| M

BAEE prbslEE A Adatell= F84R1 3= vIR
8- Aolr} o] Axl= Write and Ferris(1997)

2 Jensen(2001)9] A5 A} @ =00} oJz|gtc} 1!
RIRE B0 499 A7) ARl 349
H)RANE @] olEolls E FaFel itk ke

et e ApHEE A4l £ 24 47140

710 2} AbSlof] Tt 5 ELEO‘ nef 7197
o ZAZA ] 932 w|zl AHolgl= A|AQ] 7|7} i
Sir, uh, 20197 W7|e] B] Solge] 1
How FYH G vA 4 Gt B4 EE ATHY

5 5ol g BUE FIp} 24 Yord ACE Helr)
Feuete oe] 713 oo A A|ARE NDC(Nationally
Determined Contribution)& @4sjof 3k= 5 o] o]

Gol4 WALIS] BSG 49 2Hstel dhat 2h4lo] ol
A3 Slek, S u Hokell A 71950 ARE S o)
7] Sl 4 BSG AAS AW A9 Ar)How 4
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o] S 71910 A ATl A e

O

{0 o
rot
T e
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