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Abstract

Purpose: The purpose of this study is to identify research trends related to ESG by domestic and overseas researchers so far, and
to present research directions and clues for the possibility of applying ESG to Korean companies in the future and ESG practice
through comparison of derived topics. Research design, data and methodology: In this study, as of October 20, 2022, after
searching for the keyword 'ESG' in 'scienceON', 341 domestic papers with English abstracts and 1,173 overseas papers were
extracted. For analysis, word frequency analysis, word co-occurrence frequency analysis, BERTopic, LDA, and OLS regression
analysis were performed to confirm trends for each topic using Python 3.7. Results: As a result of word frequency analysis, It
was found that words such as management, company, performance, and value were commonly used in both domestic and overseas
papers. In domestic papers, words such as activity and responsibility, and in overseas papers, words such as sustainability, impact,
and development were included in the top 20 words. As a result of analyzing the co-occurrence frequency of words, it was
confirmed that domestic papers were related mainly to words such as company, management, and activity, and overseas papers
were related to words such as investment, sustainability, and performance. As a result of topic modeling, 3 topics such as named
ESG from the corporate perspective were derived for domestic papers, and a total of 7 topics such as named sustainable investment
for overseas papers were derived. As a result of the annual trend analysis, each topic did not show a relatively increasing or
decreasing tendency, confirming that all topics were neutral. Conclusions: The results of this study confirmed that although it is
desirable that domestic papers have recently started research on consumers, the subject diversity is lower than that of overseas
papers. Therefore, it is suggested that future research needs to approach various topics such as forecasting future risks related to
ESG and corporate evaluation methods.
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60 ME X3t #ES 0|F = AR FHoSt ACKHKLIC, 2022).

X&EHsEY2  XIH7tsYsustainability)  ZHE0 7|2
ZEHAES HIAA Y7IHE AZI|Y0| 7] {gt Stte
AY7|Yo 2 UHSIQICHPark et al, 2022). X|&H7tsM(EE
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on Envionment and Development, 1987)%F Ol 7|9
X|&7Hsdoll Chot Crefet AA™-2LAI0| MA|Z QAT Dylick and
Hockerts(2002)= 7|42 X|&7t&40| ZE|pke| FHE7| AlZolM
AME, MENE, ARH HHO| FE FHRICHD Yo,
Schaltegger and Burritt(2005)& 7|9 X|&7tsd2 A, &4,
Ael® HH9| S22 Holgtn  rt x|
X&7tsdde X|&H7HsUHESD:  Sustainable  Development)t
719 At2|H MQCSR Corporate Social Responsibility)2| F
7Hgol AgE JHEezZ MEE|1 AUCKPark & Lee, 2009).
X&7Hsd oMl Hp2 X[Z7HsTh Fael 3 Of 7|kl
0|9 (profit), AtEf(people) XlT(planet2| 3P 2 M= TBL(riple
Bottom Line)Elkington, 1997)2, TBL 2 ZAXA A (Economic
Prosperity), AtZ|™ ZHO|(Social Justice) &S| E(Environmental
Quality)S 2|0|$HCKSaviz & Weber, 2006). TBL O|2t= 80|15
AAISH Elkington 2 2018 & TBL O] XX o|z=e} & 7|0
HEH 7|Z0|2 o|FESt A0 AT AR & CHdet 248
2=t XHSHH  oiE 802l ABS YA
HElkington, 2018), 2020 H X|&7ts5% AlRlE @lot
ot CHRHEAE At =32 M TBL O O
Z3L A CHElkington, 2020).
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Figure 1: Global risk comparison between 2009 and 2019
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K| B2 (governance)2| 2f0{0|CkKang & Jung, 2020). 2tA 7|2
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Z=7}44=9lH| 2(PER: Price Earning Ratio), =7 +#=X}HH|-E(PBR: Price to
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LIEHATHKGES, 2020). d2{Lt 2ff ARR[OM= 7|®el ARlH
MRl @ =ik HIXYRA @ 2| Hed B0, X&7tsd
HILE {3 M2 X|Z0| Mgt G #80| 271 AU7|of
7192 CSR 2 St A, Azl 8dE JHXE SA[0f FFlof

o

StH, EAHAE 7|Y9| ESG ES FAKIRO| BHESIAA}; 5=

d

I

e
S
I}
N
(")
N
w
]
o
[N}
o
B8
il
Rl
N
o
1o M
m
W
(a)
for
o
ro
N
IQ
S
rig
oX
=

=
Atplof =g 4+ Qe 20[9E  AAeRtn X|HiFEo)|
Ao=M 7|l FIIH THKIQt X|&7Hs Yo
22102 QIAE|D QlCHPark et al, 2022).



Woo-Ryeong YANG, Hoe-Chang YANG / Journal of Economics Marketing, and Management Vol 11 No 3 (2023) 47-66 49

2 g7 X2 ESG Of Chst O|2x ZHEQ =LK-< 7|E0| MEHQ Qo2 HIISIH Y2l JIXIE of2f <&
ESG ot d7ETE &olstn 2t FH|of Chet HlnE Sl a2 1>2] ESG Z2UL(Z0|M HMAGH A1 242 HXYEE Q0
2Lzt 7|1g, 9| Zaxiolx 7|gE Zetst SAF77(Yo| MEA =715t "7t5H0oF o= Z40|C}.

L%t ESG &1t fhHE Apubeko| gt THME MSSAt
5= Z0|LCt. Table 1: ESG framework (International frameworks)
02 i = HRoM= 2022 & 10 € 20 YKt Dcee) e
Environmental * GHG emissions(2& 7tA HiZE2ZhH

il
>
=

scienceON OfAl ‘ESGZ ZHAMSE Zit REEQ . .
(3] « Energy consumption and efficiency

Wt
o
2 o

341 HO| =21t 1,173 HO| SliQl=22| FEXES = OIX] 2H| 2 BEA)
240 ZE8sQICE 242 Python 37 2 O|835t0] THof HIZZ2A, « Air pollutants (CH7| 2 H2 )
£HOY ZA|ES H-EMS AASHE T, HAlz{ Lo « Water usage and recydiing (8 AFH X THZH8)
H| X| Eb:fﬁ o= }—| azx %H:F 1 9= BERTOpiC J-,_I_ DA = %3H » Waste production arld management (water, solid,
Ems cas & £M smoHam o5 S|ARMS S hazardous) (£, 24, *I& & fﬂl?l% *o"’g e =)
* Impact and dependence on biodiversity
EdEE 0I5t 0%} SHRICE (ME Ol OjX|= Fgk A oER)
E o3 Ajf=e of7|¢e ofL2t CH7| o) H|sH Af=o=z « Impact and dependence on ecosystems
BSG BES & + s Yt £5 S2lUet BAEU7I Aol et B olE )
Wt 7| AT M| ESG HEIFSMT} ESG TES 93t 6T « Innovation in environmentally friendly products and
N N N R N services (BHEEISFE Q1 HIZ S MH|A0| L)
TS MALLEM 7| ¥ s o2k STHS MSE Sodial « Workforce freedom of association (‘=5 ZALS| X1R)
T AS AO|Lh © « Child labor (O}5 ‘=5)
« Forced and compulsory labor (2| =-&)
« Workplace health and safety (21 742t & QFF)
« Customer health and safety (1 Z42| 74241t OFH)
2. Theoretical Background - Discrimination, diversiy, and equal (K2, CH4, BS)
« Opportunity (7|2])
2.1. ESG 7 IE=||J-'—I' EE-“ %I_?__I 3 » Poverty and community impact
(BIZ & X|YAte] Feh
« Supply chain management (2% Z2|)
ESG & & (Environment) A2|(Social) X|HiTZ(Govemance)  Training and education (3 % 1K)
248 muets maolgyaz MelSRolM HIZE HOJC et + Cusomer pivacy (274 74912 53)

« Community impacts (K| 2 AL2|0f| OX|&= Hzh

al, 2021). UN 2| PRIQO2NE MUFA xS FA 2F 8
Maxo] Ao A2 EBSe M2 O JBHO Governance « Codes of conduct and business principles
i ) —l—'l'rn_O" ESG 245 & =|°|'t Meb Ol Fkio =z © S22 9 HELA %)
oot ATKPRI, 2021). M LS HAHHFMOTIE: Ministry of Trade, « Accountabilty GEZE0]| CHF )
Industry and Energy)OlM = ESG & 7% Z2dEE2 284G, « Transparency and disclosure (£ 3! Z7H)
ARl Mel, MM SYM XMRXO| xHE £ + Brautve pay (22l 30
e o o " « Board diversity and structure (O|At2|2| CHF 81 LX)
K& 758 (Sustainability) 2d5t7| 2Igt 7|¥ES2| 3 7HX| Sy v IS

« Bribery and corruption (|24 X £ 1)

A
24F oottt SIYUCKMOTIE 2021). MEtM ESG = + Stakeholder engagement (O[SHE A X} £t01)
dutyoz EXIXZL 7| ds W o) MRPUE "I « Shareholder rights (3= )
sl AHES= EFO|Rt MEo|et & = ot &, 7|¥ol X% Source: Part of <Table 1> of EBA Report(2021) was quoted(p.26).
7hset Y-S WK flet £XF HE22 ESG 9| M| 7HA| 7|2
QAL EX SN 9 o\HMTEOIM mEsjor o <E 1>0M EHiE HRRE Z0| 2HE(Envionment)2 7|2
SHAAFSHO|CHL et al, 2021). EBA REPORT Of 2|5tH 7|9, =7t £ dads AS0M Tdols B Y HES =asis
olo] WA Ee XF sAY IWNOPIL wmme =S O HS JlwEsier AU BASE T
aye /8 + e BFRY AN BN, NWPx gHE 0 oo S SB% TARS UL Asicods BRE
ESG 2t1! 7Ho|stl RUCHEBA REPORT, 2021). 0| 7| 0| oHISHH A2, RN, XA S trefet OlshEAXOl tet 7]elel
#He2let of, MY Fo @AF ZEL UAn AHZ 2F,
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ObM.EZ Sof Ci3t 0|7t £28HA 12{E|1 YCHMOTIE, 2021). Table 2: K-ESG diagnostic items(for small and medium-
oz sized enterprises)

DK% 22 X|H|7Z(Govermance)= 2|AMS| ZYTID} OALR|, 3
9 BiAfe] Ciofe ofsRARIe| Halet Melof Cfp ®ejoz - — s
=Iy-1PNzel S Sh& ot o
e e Public Forms of « The method of ESG information
OlAtzlol CHf, @ 20, 22|33 R ZA|T 50| ZRELD (HEZA]) information disclosure | disdosure (ESG HE2-SA| Bl
QUCHMOTIE, 2021). HEIA| &A) + The qydle of ESG information
A3 ESG O] £QA0| HZIE|= 0|9E 7Y 2X =0Hoj|M disclosure (ESG ‘SE2EA| F71)
ESG = O[EHASIOIA 7|RI7IKIZ ®Dst7| Qs APB|A 7HK|2 * The scope of ESG information
disclosure (ESG HEZA| H2l)
Hol RAa0|H, CHst
Verification of « The verification of ESG information
I 7| 2o 7 e

71gel SH0| LixH=ts|ofof
t

St W%
[ E_I_
B2ty

= = = SHAI
ZOf|M FXIXIE2| Sl THK| = | information disclosure | disclosure (ESG ‘SE23A| AF)
AHEXE =00|A T2l 7| Q4 B oiLzl 7|Yo| HEZA| AB)
X&7Mss MEE Q8] 2|23 E2|4tlez  ZAEOo|Y| Environmental Objectives of « Implementation system for
M2O|CHMOTIE  2021). AMEAXIAEOIA  HA[SH K-ESG (&) environmental environmental management
N ) management &4 =TI A)
7toj=atolof maM FThtEo] o2 <Appendix 1>0A E& @HAY 25
Hiot 200 ESG O RISl HEEAIS TETH 47) B, 2774 B,

Raw and subsidiary « The amount of raw and subsidiary
61 7§ 7|2 FNCHESEESAL 5 24 17, AR 22, X|HEE: materials (R2XIXH) | materials used (RISAFR] AF22H

17)2 2 AAME0f 'Ef(MOTIE 2021). 3Lt Greenpeace(2021)._ Greenhouse gas « The amount of greenhouse gas
S2Ltz 10T 18 1007448 CHYOR T NSHE X (571 emisions
2AM7tA HiEZE Scopel *& Scope?
YT BE MEEIAIE MAIS ZIH 100 E F PHEO SE (= = AR Soopet
« Verification of the amount of
A= S MAIEH 22 25700 AN, SK &80| C+2 = A8 5 greenhouse gas emission
ANHS worom, JY7| UMLK 100% SE =i @t~ HiEY 7D
229 7| hH] 20 o SMAFCID B =5HACHGreenpeace, Energy (OlL4X]) « The amount of energy use
K| AFR 2
2021). — OIHX] AHEEh '
SE, 2 om0l BYS 2T s B4, Sl 29 N e commeeen
oT oo
ESG 29 =QO| HTHY M8 gF 280 =85 F& Waste (7| 2) « Waste discharge (B 7|2 &2
HET 919'—, ESG =2 2ot H|g‘, ol Sa #EE HAXl Pollutants (2E=4H) | « The amount of air pollutant
04 =20]| QIC} [C}2FA MAEAMKIRIHO M= FSbs| emissions (L7 | 2 = HIEY
Jto|EatIof N MH|, QIHEXL & WEDH EXHHB0| LMK * The amount of water pollutant
N N N emissions (=LY SE HiEZH
e H9 UolM ESG FAS FTSIALL WA 4 sjMo| : e
N N N L Social Labor (‘=&) « Hiring rate of permanent employees
hse 12 MERES FMASISD, BT B4, 57|YS o, A )
st K-ESG “to|EEielg  gEE  JiESckE %S « Guarantee of freedom of association
SIRCHMOTIE, 2021). MASHAHRIE HAlRt S, SH7IY (@A A 2F)
ESG AT} HO|E| RE|2 LBt 7|2 FICKH2L 47) Ao 17 74 Diversity and « Female employment rate
N o gender equality (old 1 HI])
HZ= 27 7| 7|2 RICKSI2(MEZA| 4 S22 9 AlS| 9 X[HIT=:
= 712 QUESERSAL 4 28:9 A2] 9 Ah7Z g & + Women's Salary Ratio (to Average
522 TAE O A MEXO LS <E 250 HAISIUCE SHHE) | sday
2Lt <E 2>9| Ttet=Eg BH YEIAGYG © £20f, Ol 201 HIB(ET SOIY i)
BAYO| M WEOL W S, AR|YY| S, Ty o » Disailty employment rate
xtollo| 1=
YYHE wxo|l M wB, ATxPl g2AHAS Hl )
. N Industrial safety « Safety and Health Promotion System
L EHHZ= 12O S{AIMO EANTT: HE VS kelve]
o] e e wuNos BaFATUSHA Heoix oo | ottt SRx
O o= MOHEIT) matd E47|90] ESG AW =S Yot + ksl it rate (AHRIFEIE)
SIAEQl f2[g=0| JHYE 2Rt USS Y =+ ULt Social contributions » Strategical social contribution

(KI9A=]) (2 A2l53)
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« Employees’ volunteer work
particpation (T & SAFEHO)

Governance Board composition « ESG agenda in the BOD
(KIHi2) (OIM=] 749) (OJAFZ] LYl ESG 2t &)
Board Activities « Attendance rate of entire directors
OlAf2] 23) (M| OlAF EME)
« Board agenda handling
IAFR] 2+ X2])
Shareholder rights « Announcing the shareholders’
FFHz2)) meeting FFE%| A% 31)

Ethical management | « Public disclosure of violations

(&e2l149) regarding ethical norms
(22T PARE ZA)

Source: Citing the diagnosis item system of the MOTIE (2021) report

s 2M2 £ 7IUe dFUEE 22 A7
AIEolMe] B FH®E ofLizt ojgfole e JHE HRE
CEg d Jtsdo| iR =2, O] HEE |FSHLHT Azt
SE0| 2t AFFHO| Moot we Wt VsdE FEY
UAes Ol ULk m2tM 2 AFoM= Il ESG #A
ATSES SISt nAt SHAULY

HX Raman et al202002 7| HE'LH(corporate earning

calls)et ZHE =9 ZWME L[R2 MAAZE Y (neural

[ QA
=X0|2tn FASIALCHRaman et al, 2020). Li et

H|=L|A Mk
EM=TQl CiteSpace & 0|83t ESG 2HH
Z

=

a.o)2 &

2oIE2 243 Zat BSG At 7He| 4=EE, ESG 7t A
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Q=S ez 2011 & 4 ERH 2021 | 12 W] ESG X|=2
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3

=8 ?7]1 S0z O TS FXtZ HILEICHD SHRACKSingh &
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2.3. EE B2 (Topic Modeling)

HAEDOlE  7|®el Sitel ELRII2  H|FEXEZ
XEEel oM Qs FHMEINE ST
D8 22| Z(Blei et al, 2003; Park & Oh, 2017) 22, SAF
7 7|/ ESS HEsts WA R ELg 2MHA
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2.3.1. BERTopic

BERTopic 2 Lol EM7F ME |AlGH ojoje| EXlg
Wz=sto UASS 7Fgst, BERT 2H| Pt S22 7|8 TF-IDF &
egslo] xU FYAES QS ELRUY YDFOR
LDA, NMF(Non-Negative Matrix Factorization), CTM(Correlated Topic
Model) Top2Vec It H|DIYS Of 7 =2

A
= o
X|Z=(Coherence score)2 7|E3t0] ETREIZ ATNE|Eo=
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F840| 2= Ht RACHAbuzayed & Al-Khalifa, 2021; Grootendorst,
2022; Yang & Yang, 2022).

Extract document Create topic
Embeddings with BERT representation

Embed L umap e i by
uce dimensional ; !
Documents of emboddings Y Extradlnevslradsss-speclﬁc
“‘
HDBSCAN MMR
Cluster reduced Maximize candidate
embeddings relevance

Cluster Documents

Source: Citing from Grootendorst(2022)
Figure 2: BERTopic Algorithm

<d8 2>01M EHE HRP 20| Grootendorst(2022)=
BERTopic Ol M EHAE & FH #AS sty
S CHGrootendorst, 2022, Yang & Yang, 2022). THECE Z}
ZME AR 2HE 0|2 EE BERT 22H 2A Y Z3tE
AESH= SBRT(Sentence-BERT)2| T UYIAE ArE3l0] HAE
CIO|EHE YUH|IY BEHOZ HSSICKGrootendorst, 2022; Yang &
Yang, 2022 CH22Z UMAP 2 AR83I0]
SAHYS| Ho| AFES EO S2HY
Z|=%fstn, HDBSCAN 22 ZHAE AHIS S{AHZUSIO]
olnjMoz RAt 2HAHE WJSHH, 2M S2IAHM TF-
IDF 2 AEX Fo| Zuha 7|8 HAES MBS FHETS
FESHE WHO 2 FE|0 ALCKGrootendorst, 2022; Yang & Yang,
2022). &, BERTopic 2 &A{7} ot SHAH |2 TF-DF &
ALgStY 2 S2{AHYE Holel 524E2 RS i
thojol 2ZE ZFHTHICHYang & Yang, 2022). BERTopic 2 CHAS
AT (Abuzayed & Al-khalifa, 2021; Alhgj et al, 2022)0|A] &2 FX|
228 (Topic Coherence)dt =H| Y-S (Topic Diversity)E 20|= &
7|1ES g EYL REE J|Ye Hs2 s7te ARE
tEHE S M (Grootendorst, 2022), £ = LHSITL(Kim & Yang, 2022;
Ko et al, 2022; Yang, 2022; Yang & Yang, 2022)0| A= O|Z 0| 8%+
=E50| LEE1 UCH

|_

d

|

AH S S

Z2NAE

-

2.3.2. LDA(Latent Dirichlet allocation)

CiO|Ef Orol'd, ZXH CIOIH &7, HIO|EQt HIAE FA 7He
A HIIE QI HAE Oo|dolM JrE dHEsh 7|s=
HItek= |LDA(Latent Dirichlet Allocation)= O] 2OFOA 71 Ei
ABE|lE A & SILIO|CHBlei et al, 2003). LDA £ HH Ci|O|E{ et
OfL|2t HIEH HOIHUME Z8E7t =0F AWK ETRHS

o
Ofth HIOIHE AlHst=C| 5%3‘ # OfL(2t

==

A
AT Tz QUIE Y| fet 2l FZE MSS=
£-40] RACtJelodar et al, 2019; Yang, 2022). LDA = L& X|(corpus)2|
d8=8 222 7[2HQ Oo|LjolE EA7F HAHHY EHo

o o

O 2Are| =gtez =ate|o] RUen, ELE2 THojo Cist
222 PAMEICH= Z0|Chelodar et al, 2019). Blei et al.(2003)0|
ol S == DA = CHO|HER ELES LIELHY| I20] 2f
EDoM 71 =2 "HES 7P‘| CHole HtHo=  |DA

EZo=28EH CO=E0| FAQX|0| Ot =2 Olo|C|oE
HBsts EX0| ULCHBlei et al, 2013). LDA OH7HH=>(parameter)S
EH317| ot WHoZE R0 B (variational method)(Blei et al,

2003), 7|Ci MIKexpectation propagation)2t Gibbs HE & (Griffiths
& Steyvers, 2004)1 22 2#S0| M| Qx| AL

Yang(2022)0] MAISH AXE Gibbs MEYLS SAHXE FE9|
ZEst 7|9l Monte Carlo Markov-chain &12|59 2 2} Bi4=0|
ZHR 2O 28X0Z AU £ U Wl I3 FEOA
HES Yot HYo R B2 AFRS(Lu et al, 2016; Rao, 2016;
Tian et al, 2009; Xie et al, 2016)0| LDA Of O] &HZ AMBSIRACE
EM(expectation propagation)2 12 ZEO| of7fds FHS
= dot Yoz HIX|= 50| &85, EM Y 1E|F0=

EEHACI) R M-EAEICHhel & tHAIE =Eesta, HolH
Ddo| £F TAE=0| ofFEE M ool Af Ztsd
FHK|E YAHSH= Z0|CHChang & Blei, 2009; Yang, 2022; Zhu et al,
2009). Variational Bayes inference(VBy= Oi7HEH %= 2 7|E}
AXH0| Az 2IZ0| CHeh Of7fE ZARRE A8t
THaEl st20) s Ki-divergence S2 ARSI HEEE
ZXztsten Al=ste 2FQ| MD =E Yaz|Eolzt ¥ +

RUCHChien & Chueh, 2010: Yang, 2022).

Dirichlet Per-we

Parameter topic assignme:
Per-document

topic proportions

Topic
hyperparameter

i Observed

% ! word Topics
L
Q{}*& ) ;——uo
Zdn Wi n
N D X

Source: Citing from Blei et al.(2003) and Yang & Yang(2022)
Figure 3: LDA Algorithm
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3. Research Procedure

2 AT0lM= BERTopic O| CHYT ZEO| AS0= =75t
AHY EMA J|EQ| HWIIMORE BERTopic 2| M5 Bt
E7+s5ICt= M(Bodrunova et al, 2020001 = F2st1 QUCt Ax|
Yang(2022)1} Yang and Yang(2022)9| ®T0f|A| =™ BERTopic &
Sof =& ET 7t o420 W O Qo 0| =AY
ZQ7t AAUSH, BERTopic OfAf KEHE|X| Rt O|&X| EAEO0
Cte Zdgtole E7stn O|E Ia{oix| e ZH2 A
dTsge =lstuxt st SHO| £SR| UCts 27t
XM | QICHYang, 2022; Yang & Yang, 2022). [2tM & AR M=
Yang(2022)1} Yang & Yang(2022)%# OfL|2} Ko et al.(2022)1t Kim &
Yang(2022)0| M-8t Z{XE BERTopic It LDA & T7H =-E3slax}
SIQICH G ™Xte CHaat 2ot

Data Collection

English Abstract of Papers
from ScienceON

1

Preprocessing

« Domestic (341)
+ Overseas (1,173)

= Tokenization
« Removing Stopwords
= Noun Extraction

I

Data Analysis

= Word Frequency Analysis

* Word Co-occurrence Analysis

« BERTopic and LDA

= Trend Analysis Using Linear Regression

1
Results and Suggestions

Figure 4: Research Procedure

3.1. Data Collection

m.l.l.
o ki MM

222 44 10 & 20 ¢ 7 scienceON
(https://scienceonkistireknOflA] ESG'Z Z4Aist Z
Helstn =2 F 456 H di=ge 2994 HO|
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2004 A O ==2 HMAHSILE £t iel=F & ESG 7t

2tz (environment), Al2|(social), X|HiTZ(governance)@t T gl=
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>\I
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9|ghEndoscopic Sleeve Gastroplasty: Enlargement of the Salivary
Glands; Stent-Grafting), 7|7 XK(Electric-Starter
Generators), &2 -&4l(Electronic Service Guide), X|2|-X|Z (Extended

Stochastic Gradient, Earth System Grid; Equivalent Stress Gradient,

Endovascular

Earthquake Simulation Group etc), S (Education Systems, the
Standards and Guidelines for Quality Assurance in the European Higher
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Figure 5: Comparison of the number of publications
by domestic and overseas research

3.2. Data Preprocessing

to

ot
=]

2
ro
i}
o
m
=
s
i)
rir
fir}
ie)
m
1o

an

Yal

F
I.

| ] ¢y

2 OfL{2t EHE(noise)OILt M=, HAE Z23St=
. 2 gF0Me =0 =3[0l A= Q0| Q=
I 2801 52 AMNEcEN EZZS & o FusH
t7] flsli GIOJE] TA2|E +HIUCL FHHELR XF0|
5HAH S&3
2 CHojEa SAE40|A HA|SHE correlation, regression, SPSS,
AMOS, coefficient 2} Z2 EHO{E2 E802 A7,
stopword AFEE &SI S7|z, =X 52| EHHOE
Mt D, ESG 2 ESG TELAQl  envionment,  social,
governance &£ A|A3t04 ESG ot EE TS 7Ho| HAE

SISt IR} SHRULE

no
r §ru|ru
$0 My

r

OF

|.ﬂ

=

=
O
—

VS
of
=
il = purpose, methodology, aim, conclusion, resuts 2t
o

m rz
mn on Ho
0

4. Empirical analysis results

4.1. Results of Word Frequency Analysis

THo] Bl= 24 Z management, company, firm, performance,

investment, csr 4f Z2 CHO{E2 2L RN 3EXo=Z
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wgEs Ho=  gelmolct

S = TLHAFO|ME  activity(d74),
responsibility(279), business(200), evaluation(188) S2| EFHO{E0|
BISEA  LiERe SieeoME  sustainability(937),
impact(626), development(502), factor(470) 52| THO{S0| HIHS|A|
0|8 AE & =+ UMUCL oz Zit= Ho|EHel KAMIO|
2I010|ZUX[Tt Park et al(2022)2] L0 A LIEF 7|Q, ®Ql AGE,
£XL, CSR & HHHO2 &S A0, Byun and Wo0(2022)7F
SCOPUS CIOIEH|O|AE &3l sHQl==0M =53 o,
sustainailbity, performance S3t Y& FArsH Zut2t g = QUCt
(<Appendix 2> &),

719E Hizo| CHet EZEIREY Zdike <O 60
HIAISHRACE

ndexbass interference airica
=1 t system

Aoig

‘sustainability

relationship

malaysia

south awareness

informati

mdonesa instrument

oo folS |performance

ISC OSUFG

dcvclapmcm

f well being chow(:e oean

IV NIl customer.”

cr\terlon

Domestic Overseas

Figure 6: Results of Word Clouding

4.2. Results of Word Co-occurrence Frequency
Analysis

E
SAIEY HI=EM A0 FUAHTF0 M= company, management,
59| HHOE8 BASE investment,
market, performance, firm S2| EtO{E0| SAIEASIL UM,
Qo] AL sustainability, performance, firm, investment &2

CHOE2 SA 22 investor, disclosure, information 52| FH0{£0|
s{st2 of & 9loir}

value, responsibility, activity

=

AHZAHIE 40 2| O 8 oA ZRE 100 2
SAESEZE <Appendix 3>01, UEYT AlZfst
Zite <38 7500 MA[SHACH

pordfafic—

.-/-
indastry

/
management

Overseas

Figure 7: Results of Word Co-occurrence Network Visualization
4.3. Results of Topic Modeling

FLHTL0f| CHSH BERTopic 21t 2 7H2| ET|0t 44 HO| O|AHX|
Atz ol Ao, sielHTel Z2 3 JHel Eat 485 Ho
O|gX|7t EZEUCE. HX AT F2 <EFH 12
tholz Yo
5t0f 0|5 7| Y&

company, firm, value,
7| UK ESG 2t
ESGEtn

satisfaction &2/

performance &2
0| e Aoz HEt

HYSIAUCE, <ET 2>E consumer, activity, image,
CHO|2 FHE|0 AH[XHEQ| ESG QIX|QF #HEHO|

e HOE LKL 0|2 'AH|XIEFY ESGEtD HHSIYUCK
otH sfedTol AR <EH 1> investment, investor, fund,

portfolio, sustainability S2| FHO{2 FEE|0] A ESG FAtet
ZEol As ALz HHBIa 0lF XHVks FAMENR
HHSIACL <ETL 2>+ bank, bond, credit, banking S2| o2
TEEO A0l M, S HTO0| AS A=z EEHSIA 0|F

'ESG = BAIZ0[2tn HHSIRACE <EH 3>2 cfp, csp, esgp, pillar,
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component 2| £tO]2 FME|0| ESG HUEEI BHE |
Ao WS 0|F 'BSG 7|9 duteaetn YHSIRIC

>
re

O|&X| Xt2Of CHEH FIMEM2 DA & Soff LdoidX|4=7t
=2 ET E TEozM MM dRsEE =Qlstuxt
SIRICE 2Lt JLHSTe| H<L 44 HO| O|4X| X}F0f CHEH LDA
AT} YR X|$(Coherence score)?t BE 1 2 LIQ} HE
Egog EREX| QW0 SiLiel EZoE  FESIICE
Sfeleifo| AR 485 HO| O|YX| ARE EAMT ZAnt Loy
X7t 4 7§ EEY Of 0242041 2 7HE &0t 4 7io| EXE

T2 EESIRCE

THESE U ATO| B2 <ET 3>2 performance, activity,
management, responsibility, value 52| THO{Z FME[0f U0
7|9 ESG ZEEaut BTO0| AS AR TSt 0| 7|Y
THSIALE. sHIATel R <EF 4=
performance, score, rating 52| THO12 T RL0| ESG g1t B
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4.4. Results of Topic Trend
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Figure 8: Visualization Results of Topic Trend
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OLS 2|HEMES AMAISHRACHYang, 2022, Yang & Yang, 2022).
SlHEM 2t SAHLE RolD|gh &(+)Q Alw0|H Y=
=2 EH(Hot topi02Z, S() I A0l ZHEZ} HOHX|=
EH(Cold topi) 22 siMe = JU2oH, SAXSE [OISIX| Y=
Z20= SEET (Neutral toplc)SE ZAEZUYE = UCKGriffiths &
Steyvers, 2004; Yang, 2022; Yang & Yang, 2022).
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5. Conclusions

2 o799 F5XHE ESG 0 Chst o|2% ZESF =2l
ESG 2 QlEgE golst & =&E 2 A HUE S &=
Lozt 7| £5| Z X0l 7|gE =att 34, A0
2ot ESG Eaut 2EEl el CHot Xets Soff ot
HME HSotaxt Sh= ZAO|CE O|F I8l scienceON & &3l
FETH AT 341 Bt siRl=g 1,173 He| =EZ &8&5|0]
THol "Iz 9 Tl SAIEH YIZ2A, BERTopic, LDA 2 &H
Eqndas A A= Ch3ar 2ot

c o

i
=
=

, B "l=2M AN management, company, firm,
performance, investment, csr 1f &2 CHOE2 ZL-2 G0
Ao, ILHAFO|ME  activityd74),
responsibility(279), business(200), evaluation(188) 52| THo{E0],
2| HTLO|AM = sustainability (937), impact(626), development(502),
factor470) &2| TtOjS0| BIHSHA O|8E AS & = ALK
CHo] SAIEE HlzgXM

LIEFEL O3 Zits 7S 245 HAlSh Park et al(2022),
Byun and Woo(2022)1t  Choi and Youn(2022)2| ¢-++Ztet
FARHA =2l HTFSO0| ESG F #EE J|Yel FXHE
AR|E MY S0 o] ASS 2Qlojeict Lt AT

=l

3s¥oz wgHD

3L Sxiet AR Mg, Bolol F o ol ok,
sieloiTe BItRALt XgTHsHol Cig 40| o sCtn

st = Uk
=M, EYREY 20 WA= 7Y ESG, AR
EsGet 7| MYEE2 3 /| EHO| =EE[U2, diATE

X|£Z7ts FAFESG 28AIE, ESG 7|8 duta4y, ESG dutEFE,

BSG &3 HIE, 7I¥2 MY MY, BSG FA 7KK 7 74

EHo| =E&|RACE ILE Tt SHlHTE HwdtH sl A7t

ESGef BEE HEX|E, dutas, 2SH|IE, FAIK(QL 2|0

THHQ A7t O|ROIX|Z U= A HSE ILATE

OFEIFX| 7| 4AHRIe] TEHXQl ESG oF BHE AHTE Faoz
=] L

AN
ESG OI77F $AUE[D = A2 SOI2R H2E 7| UXHA0IM
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Table 3: The Role of ESG and Changes in ESG Assessment

Topic of change Content

Identification of
future risks and

Risks and opportunities can be identified together (eg,
climate risk) because ESG evaluation results reflect
opportunities anticipated future risks when the current business

continues to run.

From ESG "rating” to
ESG “analysis” era

As ESG disclosure became regulated, subjective and
qualitative evaluation results, which were structural
problems in ESG evaluation, were replaced with
objective and quantitative indicators, enabling various

performance management through data analysis.

From Until now, if the interest in ESG was an analysis of its
company evaluation | impact on financial performance, in the future, it will
to business evaluation change to business evaluation related to sustainability
as well as companies and dichotomization into

sustainable and unsustainable businesses.

Achieving and If investors used the rating (or score) assigned to each

verifying goals company during ESG evaluation, in the future,
quantitative goal setting, achievement, and verification
for a certain period based on evaluation will be used as

additional evaluation indicators.

Change in Materiality Since the materiality of interdependence related to the
company and society as well as the stakeholders is the
same as the financial relevance to the sustainability of
the company, different industries may have different

sensitivities to changes in materiality

Expanding scope of If ESG has been related to investments so far (eg.

application and finance in general), it is judged that it will expand not
supply chain risks only to transactions, contracts, procurement, etc. in

relation to the supply chain, but also to the entire

company in the future.

Source: Researchers summarized from Youn(2022)
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Appendixes
Appendix 1: K-ESG diagnostic items frameworks
2 uF aEgs
Public Foms of information disclosure « The method of ESG information disclosure (ESG M ESA| gh4])
(=) (BESA B4) « The cycle of ESG information disclosure (ESG HESA| F71)
+ The scope of ESG information disclosure (ESG HE2-SA| #2)
Contents of information disclosure + ESG Key issues and KPI (ESG &#410|# X KPI)
(EESA U8)
Verification of information disclosure « The verification of ESG information disclosure (ESG HE&SA| A5)
(BESA E5)
Environmental ~ Objectives of « Establishment of environmental management goals (B2 4 Y 28 £=g))
@3 enwronrlwental manag_ement « Implementation system for environmental management (2t 2 & FTIK|A))
@H4dd 25 oo
Raw and subsidiary materials » The amount of raw and subsidiary materials used (22 XHH AHZEH
(BT AL « The percentage of renewable raw and subsidiary materials (R4 @S- XHXY
HlE)
Greenhouse gas « The amount of greenhouse gas emissions (24! 7kA HIZ2F Scopel *&
(2A712) Scope?)
« The amount of greenhouse gas emissions (24! 7kA HIZ2F Scoped)
« Verification of the amount of greenhouse gas emission (A 7t~ i E&F
43)
Energy » The amount of energy use (0| X| A&
(OlIEAX]) « Renewable energy use rate (R4 0L X| ALE HIE)
Water » The amount of water consumption (&= A22H
&) « Reuse water percentage (MAFE 4 H|8)
Waste «Waste discharge (@7 |2 HIE2H
@712) «Waste recycling rate (@7 |2 M2 H|E)
Pollutants » The amount of air pollutant emissions (C 7| 2L &= & HiE 2
(RLEEER) « The amount of water pollutant emissions (=2 2L EX HiEZH
Violation of environmental « Violation of environmental laws/regulations (B+2 /A $lth
laws/regulations
(=8 BiA 2gEh
Eco-label certification « Percentage of eco-certified products and services (12t 15 H|E 4l
(2 2raa) MH|A HI)
Social Objectives (1) « Goal setting and disclosure (S & =2 S SA|)
(Areh Labor (:=5) « New hiring and employee retention (A3 *{& % 18 {X|)
« Hiring rate of permanent employees (&1%! H| )
» Voluntary tumover rate (AP %! 0|2l &)
« Training expenses (X2 21H|)
« Employee benefits (52| F44H|)
» Guarantee of freedom of association (2 Ate| X7 272
Diversity and gender equality « Female employment rate (014 A19 H|-8)
(Fh&8 L 4d83) «Women’s Salary Ratio (to Average Salary): 014 20] H| @ 20
CHHI)
+ Disability employment rate (0421 18-&)
Industrial safety (&2 2HH) « Safety and Health Promotion System (R 274 Z=ZIH|A|)
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« Industrial accident rate (At KH5HE)

Humanrights « Establishment of human rights policy (2 & &% 4=&l)
(22) « Human rights risk assessment (21 2|23 E7hH
Win-win growth + ESG management of sub-contractors (21 =} AF ESG A Q)
(EEET) + ESG support of sub-contractors (& 2 At ESG K| &)
« Sub-contractors ESG Agreements (& 21AF ESG &2FAIEH
Social contributions « Strategical social contribution (1 2F& AL%|S8)
(RlHAr=h + Employees’ volunteer work participation (- & AHEH01)
Information security « Constructing an information security system (3225 A|AE 715)
(BEED) » Privacy information infingements and redress (ZH2IH 2 &lsl I 71A)
IXm‘gbgﬂ%ﬁm « Viiolation of social laws/regulations (AF2| /1A $IEh
(Arl B A 2
Govemance Board composition + ESG agendainthe BOD (O|AtS] Lif ESG Ot AME)
W EIEES) (O|At2] )

« Outside director rate (AF2|O|A} H|E)

« Separate of the CEO and Chairman of the BOD (CHEO|AF O|Ats| o=t
Z2)

» Gender diversity of board (O|AF2| AH CHYA)

« The expertise of outside directors (At2|O|AF T-24)

Board activities
(OlAtZ] #3)

« Attendance rate of entire directors (K14 O|At EM &)
« Attendance rate of inside directors (AFL{O|AF 4 8)
« Committees under the BOD (O|AtS| At} 2| 3])

« Board agenda handling (O|AtZ] 2H4 X 2)

Shareholder rights
R

» Announcing the shareholders’ meeting (FF5%| A% 310)
* A general meeting of shareholders held other than concentrated days

FR5e| Y5 o9l 7Y

« Intensive/ElectronicWritten Voting System (R S/H AW H EHX)
« Dividend policy and fuffilment (HH &%t 51 O[3H)

Ethical management
(2213%)

« Public disclosure of violations regarding ethical noms (22|12 @[EtALs
JA)

Audit organization « Establishment of the interal audit organization (L ZHAHE A A X])
@A « Expertise (accounting/financial experts within audit organization) : ZEAL7 |+
HZE@A| T L 2 ARE ©=27h
Violation of govemnance « Violation of governance laws/regulations (X|Hi 7%= /1K [Eh
laws/regulations

QL = =Tt IS )

Source) Citing the diagnosis item system of the MOTIE (2021) report
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Rank Domestic Overseas
Keyword Freq. Keyword Freq.
1 management 730 performance 1,703
2 company 676 firm 1,341
3 firm 480 company 1,183
4 activity 474 sustainability 937
5 performance 385 investment 907
6 value 382 disclosure 905
7 responsibility 279 market 818
8 information 277 risk 723
9 investment 238 investor 644
10 relationship 233 impact 626
11 business 200 relationship 550
12 market 188 value 530
13 evaluation 188 information 507
14 disclosure 159 development 502
15 csr 155 factor 470
16 system 150 stock 457
17 investor 140 practice 453
18 addition 138 score 447
19 strategy 131 management 444
20 risk 128 csr 438
Note) Bold font indicates words that commonly appear in domestic and overseas among the top 20 words
Appendix 3: Results of Word Co-occurrence Analysis
Rank Domestic Overseas
Word Freq. Word Freq.
1 company fim
management 128 performance 241
2 activity impact
company 88 performance 216
3 addition company
company 84 performance 214
4 activity market
management ” performance 205
5 company performance
value 78 relationship 194
6 company 78 performance 192
responsibility sustainability
7 management investment
value 2 investor 182
8 management 71 company 169
responsibility sustainability
9 company investment
performance 70 performance 165
10 business firm
company 70 impact 158
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Appendix 4: Topic Modeling Results for Domestic and Overseas Research

ESG investment value

Domestic
Topic Topic Name Top 10 Keywords
1 7| 2™ ESG management, company, firm, value, activity, performance, information,
Enterprise Perspective ESG responsibility, investment, relationship
2 AH|XHAE ESG consumer, activity, intention, brand, management, image, satisfaction,
Consumer Perspective ESG advertisement, company, relationship
3 7| ®MQl == performance, activity, company, management, responsibility, value, practice,
corporate responsibility activities firm, business, fashion
Overseas
Topic Topic Name Top 10 Keywords
1 X&7ts EX} performance, investment, firm, disclosure, investor, company, market, fund,
sustainable investment portfolio, sustainability
2 ESG 58AIT bank, bond, crediit, performance, rating, risk, relationship, banking, market, impact
ESG financial market anik. bond, credil, performance, 9, 115K, TEETionship, BanKIng, MArke, Impac
A M7 A
3 - . EfSE(;GleH oLftB;‘nc cfp, csp, relationship, firm, esgp, pillar, return, orientation, component
ements 0 orporate Performance
4 ESG M1t &3 risk, sustainability, performance, information, firm, disclosure, company, score,
ESG performance measurement market, rating
5 ESG &5 H|E8 firm, performance, disclosure, management, relationship, activity,
Cost of ESG activities impact, sustainability, rating, cost
6 7|9 Atz|X M company, performance, fim, sustainability, disclosure, market, csr, impact,
corporate social responsibility responsibility, score
7 ESG £X} 7| performance, investment, firm, company, business, sustainability, investor, value,

relationship, impact

Appendix 5: Results of Regression Analysis

Domestic
Topic Topic Name Coefficient t-value p-value
H D™
1 7% 23 ESG 0.0024 0371 0717
Enterprise Perspective ESG
A niys|
2 SH[AHHE ESG 00032 1085 0312
Consumer Perspective ESG
of kOl BHE
3 71e = QE ° 0.0100 1.948 0.302
corporate responsibility activities
Overseas
Topic Topic Name Coefficient t-value p-value
27l E
1 N&7ks SR 0.0037 0.930 0.365
sustainable investment
a9 A|ARF
2 ESG =8/¥ 0.0007 0,696 0.496
ESG financial market
H M7 A
3 ESG 7|9 datas 0.00001 0.021 0.984
Elements of ESG Corporate Performance
Mt =X
4 ESG i 53 0.0076 079 0.441
ESG performance measurement
Shte =2
5 ESG 23 HIg 0.0112 1.475 0.160
Cost of ESG activities
ofo| ALS|A xHOl
6 J1del A=l MY 0.0007 0119 0.907
corporate social responsibility
E
7 ESG At 7HA] 0.0026 0651 0524
ESG investment value
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Appendix 6: Comparison of ESG framework factors and K-ESG diagnostic items

Dimension ESG framework's Factors K-ESG diagnostic items
Envirczrér)nental * GHG emissions (2&7tA HiEE) « Establishment of environmental management goals
« Energy consumption and efficiency (Cil AX| 4H| 3 &84) @=E4Y 51 )
« Air pollutants (CH7 | 2L F=E) « Implementation system for environmental management
+Water usage and recydling (2 AFE & X{EE) EEZEE FTIHA)
* Waste production and management (water, solid, hazardous) « The amount of raw and subsidiary materials used
(2 M, oI 5 T7|2 AN % B (@SR A2
* Impact and dependence on biodiversity
(M2 ChMO| Ok 3t 9 o= K « The percentage of renewable raw and subsidiary
« Impact and dependence on ecosystems materials (X HFALAY HIE)
(HENAOf CHot FaF R &4l « The amount of greenhouse gas emissions
* Innovation in environmentally friendly products and services (A7IA HiZE2E Scopel *& Scope?)
(B8 Hlot=el ME 2 AHI2o] ) « The amount of greenhouse gas emissions
(2712 HIEE, Scoped)
« Verification of the amount of greenhouse gas emission
(2H7IA HIEY E3)
« The amount of energy use (Ol L X| At2E
« Renewable energy use rate (M40 X| AtE H|E)
» The amount of water consumption (&= A2 2H
« Reuse water percentage (FAFE 4 H|8)
+Waste discharge (H 7| & BIEZ
*Waste recycling rate (M| 7|2 M HIE)
* The amount of air pollutant emissions
CH712H=E HiEY
* The amount of water pollutant emissions
(FEY=E s
« Violation of environmental laws/regulations
@ A 9lgh
« Percentage of eco-certified products and services
FetE 215 HF X MH|A HE)
S?Sal « Workforce freedom of association (=5 ZAtC| XH2) « Goal setting and disclosure (S & =& S ZA|)
« Child labor (O} = 5) + New hiring and employee retention
« Forced and compulsory labor (& A =&) (trt & X 18 7X)
-Workplace health and safety (<% 742t 91 OFF) « Hiring rate of permanent employees (A112] H|8)
« Customer health and safety (1242] 4242} OFF) « Voluntary tumover rate (XX 0| Z1&)
« Discrimination, diversity, and equal (XHe, CIb, HE) * Treining expenses (15 & 211)
« Opportunity (7| 2]) * Employee benefi (52| < H.l) !
* Guarantee of freedom of association
« Poverty and community impact (B2 S X|9AtZ] YY) (AL XtQ 2E
* Supply chain management (S5 £2]) « Female employment rate (01 T2 H|-8)
« Training and education (23 % <) «Women's Salary Ratio (to Average Salary)
« Customer privacy (212 7HQIHE E3) 1 0l 20 HZED =20 i)
« Community impacts (K| GAt|0f| O|X|= &g « Disabiity employment rate (0§ 2l -8 &)
« Safety and Health Promotion System
A FXIHA)
« Industrial accident rate (At KH5H )
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« Establishment of human rights policy (21 & &% 4=21)
« Human rights risk assessment (21 2|23 H7hH

* ESG management of sub-contractors

(&AL ESG 3 9B)

« ESG support of sub-contractors (& A} ESG X&)

* Sub-contractors ESG Agreements

(2AL ESG BUALEh

« Strategical social contribution (1 2F& Atz|S%)

» Employees’ volunteer work participation

(T BArEO)

+ Constructing an information security system
(BEES ALH %)

* Privacy information infringements and redress
CHgE sl % )

« Violation of social laws/regulations (AF2| /A $/th

Governance

©

» Codes of conduct and business principles
@S2 9 H=L A gE)

« Accountability (=301 CH2E 221
gl

« Transparency and disclosure (& %

ok

« Executive pay (21 ¢ 201)

« Board diversity and structure (O|AF2|2| CFF
« Bribery and corruption (=] S S H1H)

« Stakeholder engagement (O|SH2tA| X} £H0Y)
« Shareholder rights (3= H2I)

)

4

% 7Z)

+ ESG agendainthe BOD (0| AtS] Lif ESG Ot AHd)

« Outside director rate (AF2|O|A} H|E)

* Separate of the CEO and Chairman of the BOD

(CHEEOJAL O|At2] oIF 22

« Gender diversity of board (O|AF2| A& CHA)

« The expertise of outside directors (At2|O|AF TH-24)

« Attendance rate of entire directors (K14 O|AF EM &)

« Attendance rate of inside directors (AFL{O| A} ZSM8)

« Committees under the BOD (O|AtS| At} 2| 3])

« Board agenda handling (O|AtZ] 2H4 X 2)

+ Announcing the shareholders’ meeting

FFEL 4AH 31)

* A general meeting of shareholders held other than
concentrated days (FF52| EEY 0[] 7H%Y

* Intensive/ElectronicAVritten Voting System

HSARME FHA|)

« Dividend policy and fulfilment (HI &S %t 51 0|&t)

« Public disclosure of violations regarding ethical noms

(B2 kAR SA)

« Establishment of the internal audit organization

(LHEZARRAM ZX])

+ Expertise (accounting/financial experts within audit
organization)

D EA T MEEEAP T L 2 AR =27

« Violation of governance laws/regulations

(RlETz BAE 2l




