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ABSTRACT

Natural Language Processing on ESG Reports: The
Case of Top Fifty Korean Enterprises Focused on

The Area of Human Resource Management

Song, Yoon Seok

Seoul School of Integrated Sciences and Technologies

Recently, as the social responsibility of enterprises and investors for sustainable
development has become more important, many enterprises, government agencies, and
related organizations around the world are using ESG evaluation information. ESG is the
term that refers to company's non-financial factors, such as the environment, society, and
governance. In the academic field, the research analyzing relationship between the

company's ESG evaluation level and performance indicators is actively progressing.

Major domestic enterprises declaring ESG management and establishing various
management strategies are following up this social change. Also, private organizations and
government authorities are presenting indicators to evaluate the enterprises ESG
management level. Most of studies handling the relation between ESG and corporate
performance have been adopted quantitatively methodologies, and a only few studies based
on non-quantitative approach method. Especially, in the field of human resource
management, it is almost hard to find research cases applying qualitative indicator to

evaluate ESG management level.

Therefore, this study focus on the similarity analysis between ESG(SDGs) reports of
v



Korea’s top 50 companies and key terms related to human resources in 1SO30414. ISO
030414 is the international standard human resources management report announced by
ISO (International Standardization Organization). This report provides the guideline which
grade the qualitative level of specific organizations’ human resources management.
Through text analyzing process, this study evaluates the recognition level of domestic
enterprises’ human resources management included social fields of ESG and suggest the
insight for improvement. To induct statistical result, this study adopts document similarity

analyzing process which is a kind of natural language processing (NLP).

As a result, in the ESG reports published by domestic Top 50 enterprises (based on
KOSPI 200 market capitalization), specific items related human resources area within the
ISO 30414 (leadership, productivity, labor cost and succession planning) are nothing or
rarely mentioned. This result shows specific areas related human resources management
which domestic top enterprises should pay attention to in terms of the international
competitiveness. The academic significance of this study is that suggest new perspective
for evaluating human resources management level of the enterprise in terms of ESG. In
particular, it is meaningful that apply ISO 30414, an international standard guideline, as a
significant ESG evaluation item, and adopt NLP as a new qualitative evaluation

methodology.

Keywords: ESG(Environment, Social, Governance), HRM(Human Resources

Management), ISO 30414, NLP(Natural Language Processing).
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AV EY W AT 2

Al 12 doly 4 2

B oEidAE BAS A% deolgAls widsbr] gl 2022¢ 114
717 = AZFE AR 50W) 7199 ESGEF SDGs G F H.aA 50 7}
3IAke] FHlol Aol AFEstel sk ltE. ©]% ISO 30414 Human Capital
Reporting Process B]1AE #4 Axl= o5 22 JAA4S 244 Y=
Vg AR oR TEHA Y ddete S SAdE JUdstd, A,
7|FH 7 s 9AES (ISO 30414 2018(en).pdf)ol Al H7ld 5o  ajdsl=
A, NLP 71}& 2 &l g =9rE9 B gAESLS
o] T

== ¥ 3} (tokenization) ZrS 33t AA,

mlo

ZF 719¥ ESG AF ¥ RIuAME FRer v, #HE 4 B

Fod PWOT TR F A, ARAATH GAEE JFOR /9
BT vkt fAb EE QRS=AZ Bt oA 99 giE
SAYQAN Bl g ol AR 1A wel ),
Levenshtein, V. I. (1966)°l 4] 53 =7 (sentence) ' Levenshtein Distance H| 1l

WAl = 7} Bl AEEZ TFEIDF Vectorizer® = W3 33X} §AFE (Cosine

Similarity) 2 Bl &= #2] Z} BIAEZE CountVectorizer’ & W& F FA}Ql

S wao] o3 Ae o fAtolEo] A Eo] S (https:/scikit—
learn.org/stable/modules/generated/sklearn.feature_extraction.text. TfidfVectoriz

er.html#sklearn.feature_extraction.text. TfidfVectorizer).

9 CountVectorizers= https://scikit—
learn.org/stable/modules/generated/sklearn.feature_extraction.text.CountVectori
zer.html#sklearn.feature_extraction.text.CountVectorizer 2] W2 Zush,
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SRR washs 93 7 HAEE BM2S O gAoE wast: g,

18] 3, TextRank!'! &y g]Zo 7 7 HAEQ]

ofgfjel ol 2xte]l HAAH HIHE AEsklow, ofd FHA WA
e TE, o 71 AFEE kA o %] 2] (Natural Language Processing, ©]3} NLP)
7Y W == g23 g2l WA, Python fitz 7| A S E3] PDFuF oA

HA~ES FE31913, Python nltk(natural language tool kit) I|7]A] = 1)
nltk.sent tokenize = H|AEE +3 @92 #8313 1L, 2) nitk.word tokenze +
2SS EE d9E B3 ow, nltk.stem. WordNetLemmatizer= ¢ 92

o
ol
0
&

, nltk.pos tag® E)AEo]| st 3 A4 (morphological analysis) =

o} AFE A2 (regular  expression) = F3I HAE  HA I oA

>
o
-
38

& W /325 % (punctuation mark) 5= A A 3FS] 1L, Python text to num

ot > e
il
to
e

37121 9] text to num.alpha2digit®® YAE U FAF T AR (numeral) &

ZAE Wskete Y e T 2 E B4 3 8-S obdieh Aok
(12 #7igs 74 $4s Aegstd vdsd 2 AAE,
71=R 78S "AE 1A (ISO 30414 2018(en).pdhHollX] HBIAEES FE&a1

10 gk w218 Trotman etal. (2014)S Fas3d 5.
' Mihalcea, R., Tarau, P. (2004)¢] =% &5 #Faatge.

17



iy
2,

b g AEoA HrpgE i el Ade]l Agrioer dedus
ottt 2 HAHelA HAE W 953 (punctuation mark) E Al A F-
% (sentence) 912 wjdetlon, Z Aol dE FEAREHS A4,
B8 T (oken T FAY Ao pUst AL UG, 74 B2
AR 2 AR o] Folxl RISlE REsbehe Ades JAdEele
o & =9, “fifty to two hundred and three” = “50—203" © & X F3}sh=
A ZE groer AW £ v E=I AR 99 EE T

YAk (nouns) ol Gt EFZW FEI - EFstE 2A4E Y8 FEY

o 1@ Mg
1>
N

_4

=

g Aol thgk o] A2 (word stemming) & 33 3F3 =0 ©]+=, childrens child=Z,
employeesE employees 2 Ay HHst= AS ujsitt. 1 % 7}
B S =23 WA " 2AHEE A HDE AT Ge) 0w
TRk A, ZF 7199 ESG B o] HA BAEd ] 9o “EA”
& Wkl Agetalar A, vk ARl A5 Sl 919 =A ~ AP
B A3E Python® I F (pickle) HFAZ AAZAsRow, oA, 9
AR AN 22 2 BrEEEE 719 el el <Al o A
T 4 Ve ®RuA B4 Azl s dXAsteEA oFE

F & (intersection) A4t Fall FHASHA L vixoh oAz 2} 7] 3A

w7
AL wwstel A

(27 BAGER BA 3 94 2AUE gdsE 99 <A
oAGE B g grre] sgel fAksht 23 HgeldE F o

J {
o
ol
oK
N
o
::0‘:,"

gmy 9sg Age]l ol 9s

=
o] «(12}) Hrla= BA upa]ro] A

FAAE vwsts WAS Adatg. ¢

5% HAES J)FoR B5AA 79SS Agsgsy olu, FgEe
Aes A5 A9EE  Wol7h ok o) F(phse) W, AT A B
A o7 Adetgict ek 74 GAEeN FAGE o]t 2ol



AgZfer Aedus FESAU, of WS s (b B

A A b v Fdet HF dvee] Guvt AR Gey)” 9
sidol obd, ZEshE of7e] dldE HRE # Hel HEn o, 7
7199 ESG maMel JA "iEe] die] 9o «AAragE st
Aot ar, vl A fsl o] <AA, AT Ig ] A S Python
92 (pickle) sl AZF F, g9 AN d& 7 Frrgud
7195 widell disl <A FE2F 7 71909 HaA A Akl

X

sl dAlet=A oS FAYE v Arks w8 AAT 4 719E 3
il

rkl :r‘,:
Hu:

2

33 919 <23 BANNE FAAR GAEG 7 s19e] et HuAE
Hlask= B olA “d XAt (preposition) 744 EFHE  EE 0 OHE
WISk o A%, dF A A BAREE ANIRSolE
Byey HAs BARNA $e Aol AT F SW “Quality per
hire” th4l “Quality of hire”s ARE3St 92} & 4 Qlth. whgba], «3xp
HGo = HBAEE vHlwgd u Fej4 72 (morphological analysis) & -5 3l
FEAEEE ARl st FARE Al9RE dojE AAT § vwskivh o]

o, nltks AFG8H] FAME 22 W AEE FAMHES2 ofdel Ao

>

® JJ: (4wt F A} Adjective, o: ‘big’ )

® JJR: (M & EA} Comparative Adjective, ol ‘bigger’ )

JIS: (FAF &84}, Superlative Adjective, ©: ‘biggest’ )

NN: (d4F WAL Noun, ©l: ‘child” )
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® NNS: (¥4 WA} Plural Noun'?, o: ‘children’)
® NNP: (a2 ®HA} Proper Noun, 9: ‘Harrison’)

® NNPS: (a1 &4 WA}, Plural Proper Noun, ©: ‘Americans’)

A 2 2 HolE £4 A3

50709 O 71 5 HEFHoRE 4 6744 AEIF FEEAE,
M3AF= ESG BEZEEZ EAsHA &g 17AE FAdoA] textES
FA - Zsll ARgo]l EVRseRlvh. obdl <R 2>eA HEo]l AA A}
o] o] AFgH FAUE ydstd =AEs), fHEF 2
T, 71 AFel deis =l Fo7199 ESG BEECA dF
7b gont, 7Iep 249 174, b 9 9, I8 EAd, AL, ol ¥
gk FAeA = wfg ALY
€ %W oolHE, Ui, A,

B, SAAHA GAEY AFASE 1008 stz FAA Pashs
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Total number 2720 6 | 1356 13 | 2805 448 9 79 1011 0 227
LGChemical_SDG_2021 92 8 0 20 0 42 3 1 0 16 0 2
SamsungSDS_SDG_2022 281 58 0 23 0] 161 6 1 2 25 0 5
SamsungC_T_SDG_2022 146 19 0 26 0 36 31 0 0 31 0 3

HanaFinancialGroup_ESG_2021 264 63 0 39 0 121 8 0 3 21 0 9
SKInnovation_ESG_2020 57| 42 0 1 0 3 6 0 0 3 0 2
KakaoBank_SDG_2021 77 33 0 8 0 23 3 0 0 7 0 3
NAVER_ESG_2021 158 76 0 15 0 41 1 0 1 19 0 5
Kakao_ESG_2021 408 127 2 59 0] 196 0 0 0 19 0 5
PoscoCorporate_ESG_2021 411 146 1 111 1 89 9 0 1 47 0 6
KT_ESG_2022 60 13 0 6 0 14 18 0 0 7 0 2
HyundaiMotorCompany_SDG_2022 | 235 | 69 o] 33 ol 65| 31 0 3] 27 0 7
IBK_SDG_2022 103 48 0 11 0 23 5 0 2 10 0 4
NCSOFT_ESG_2021 232 | 109 0 80 0 29 4 0 0 3 0 7
ShinhanFinancilaGroup_ESG_2021 166 41 0 46 0 49 3 0 3 21 0 3
LGEnergySolution_ESG_2021 86 14 0 30 1 23 2 0 0 15 0 1
LGInnotek_SDG_2021 114 38 0 10 1 26 12 0 1 21 0 5
SamsungBiologics_ESG_2022 150 54 0 17 0 25 28 0 2 19 0 5
PoscoChemical_SDG_2021 196 86 0 17 0 61 8 1 0 22 0 1
LotteChemical _ESG_2021 136 53 0 18 1 45 9 0 0 8 0 2
SKlIncorporated_ESG_2022 280 92 1 43 1 63 21 1 3 51 0 4
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SKBioscience_ESG_2022 173 | 86 20 45 3 0| 13 5
KIA_SDG_2022 117 34 11 23 17 2 24 5
HanwhaSolutions_SDG_2022 236 69 33 89 18 2 23 2
KoreanAir_ESG_2022 132 22 21 37 8 2 31 11
LGCorporation_ESG_2021 144 | 36 19 68 9 2 9 1
SKT_ESG_2021 277 86 24 78 30 2 46 9
LGH_H_ESG_2021 162 49 30 39 9 3 27 5
WooriBank_SDG_2021 121 33 22 36 3 2 19 5
HyundaiHeavyIndustries_ ESG_2021 280 41 4 186 13 0 29 6
KEPCO_SDG_2021 155 | 65 7 22 7 1] 48 4
LGElectronics_SDG_2021 99 32 12 21 4 1 20 9
KT_G_SDG_2021 326 | 112 93 55 20 17 20 9
DoosanEgerbility_ SDG_2022 166 28 15 97 6 0 15 5
KBFinancialGroup_ESG_2021 198 50 65 43 11 4 22 3
HyundaiGlovis_SDG_2022 309 88 67 119 5 3 23 4
AmorePacificGroup_SDG_2021 163 50 34 29 10 2 32 6
KakaoPay_ESG_2021 408 127 59 196 0 0 19 5
SKHynix_SDG_2022 111 23 23 28 14 2 17 4
SamsungSDI_SDG_2021 157 | 37 14 87 6 0 11 2
SamsungElectronics_SDG_2022 234 107 42 50 1 1 23 9
HyundaiMobis_SDG_2022 255 58 21 115 7 2 44 7
SOIL_SDG_2021 216 74 14 84 8 2 32 1
SamsungFire_Marine_ESG_2022 119 43 13 41 8 1 7 5
HMM_ESG_2021 226 | 107 14 40 17 5 30 12
SamsungElectroMechanics_SDG_2021 238 74 66 42 6 2 35 12
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AT, 20219 109 209AF ESGHYE 3 A HA---7AY A 15%
vs AFAF 2% A 55%.

Sl F A SAE 2020 5€ 284, BH|UAETE, AXEYo §AHS; 7

https://wiserloner.tistory.com/917 73 21.

https://scikit—

learn.org/stable/modules/generated/sklearn.feature_extraction.text. Tfidf

Vectorizer.html#sklearn.feature_extraction.text. TfidfVectorizer.

https://scikit—

learn.org/stable/modules/generated/sklearn.feature_extraction.text.Count

Vectorizer.html#sklearn.feature_extraction.text.CountVectorizer.
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