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Abstract : This study aimed to examine the characteristics of ESG activities among major domestic companies
in the carbon—emitting industry compared to industries with lower emissions, as ESG has emerged as a
significant agenda across various industries. Departing from the traditional focus on the "why" of ESG, which
primarily centers around financial performance, this research sought to uncover the "how" of effective ESG
management in domestic companies. The analysis involved studying the sustainability reports of 124
companies using the Global Reporting Initiative (GRI) indicators and comparing high—emitting and
non—high—emitting industries. The findings revealed industry—specific patterns in companies' ESG activities,
providing valuable insights for future ESG evaluations and assessments. Furthermore, the advancement of
rating analysis methods holds implications for ESG rating agencies and financial authorities in terms of
policy —making.
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(Table 4> Crossover frequency (Industry < GRI indicator) descriptive statistics summary
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[Figure 3] Distribution by GRI group
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(Table 7> Cross—analysis results by GRI indicator (GRI 100 group)
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Glpvalue| 0 [ 1 0 | 1 [1.1818] 0.2770 |5.9368]0.0148™ ] 0.0975] 0.7549 [0.1712[0.6791
o 102-19 102-20 102-21 102-22 102-23 102-24
= T|IF[A|T|F|[A|T|F[A|T|F|[A|T|F|A|T]|F]A
thil = 6 |12]18] 5 | 13 | 18| 6 | 12| 18|10| 8 | 18]10| 8 | 18 [ 10| 8 | 18
vjohej= [ 31| 75 [106| 37 | 69 | 106 | 36 | 70 | 106 | 70 | 36 | 106 | 69 | 37 | 106 | 61 | 45 | 106
A 37187 |124] 42| 82 | 124 | 42| 82 | 124 | 80 | 44 | 124 | 79| 45 | 124 | 71 | 53 | 124
’Ip-value [0.1228]0.7260 [ 0.0018 [ 0.5547 [0.0027 ] 0.9584 [0.7385] 0.3901 [0.6055] 0.4365 |0.0249]0.8745
o 102-25 102-26 102-27 102-28 102-29 102-30
= T|IF|[A|T|F|A|T|F[A|T|F|A|T|F|A|T]|F]A
thil = 4 1418 7 [ 11 | 18] 8| 101851318 |5 13| 18] 5 |13]18
vohej= [ 35| 71 [106| 42 | 64 | 106 | 35 | 71 | 106 | 40 | 66 | 106 | 40 | 66 | 106 | 38 | 68 | 106
A 30|85 |124| 49 | 75 [ 124 | 43| 81 [ 124 | 45| 79 | 124 | 45| 79 | 124 | 43| 81 [124
*Ip-value [0.8319]0.3617 [ 0.5793 [ 0.9531 [0.8868] 0.3464 [0.6599] 0.4166 [0.6599] 0.4166 |0.4425]0.5059
o 102-31 102-32 102-33 102-34 102-35 102-36
= T|IF[A|T|F|[A|T|F[A|T|F|A|T|F|A|T]|F]A
= 8 |10[18] 6 | 12 |18 8 [ 10| 189 | 9 | 18] 6 | 12| 18] 6 | 12| 18
vohej= [ 40 | 66 [106| 31 | 75 | 106 | 38 | 68 | 106 | 40 | 66 | 106 | 55 | 51 | 106 | 42 | 64 | 106
Al 48 | 76 |124| 37 | 87 |124| 46| 78 | 124 |49 | 75 | 124 | 61 | 63 | 124 | 48 | 76 | 124
’Ip-value [0.2919]0.5890 [ 0.3064 [ 0.7260 [0.4872] 0.4852 [0.9683[ 0.3251 [2.1192] 0.1455 |0.2565]0.6125
o 102-37 102-38 102-39 102-40 102-41 102-42
= T|IF[A|T|F|[A|T|F[A|T|F|[A|T|F|A|T]|F]A
= 311518 4 | 14 [ 18 2 [ 16|18 17| 1 |18 ]17] 1 |18 17| 1 |18
vohej= [ 14 | 92 [106] 26 | 80 | 106 | 15 | 91 | 106 |105| 1 | 106 |105| 1 | 106 |104| 2 |106
A 17 1107124 30 | 94 | 124 | 17 [ 107 | 124 [122] 2 | 124 [122] 2 | 124 |121| 3 |124
*Ip-value [0.1556 [0.6932[ 0.1037 [ 0.8327 [0.1202] 0.7288 [2.0626] 0.1510 [2.0626] 0.1510 |0.8773]0.3490
o 102-43 102-44 102-45 102-46 102-47 102-48
= T|IF[A|T|F|A|T|F[A|T|F|A|T|F|A|T]|F]A
= (17| 1 (1817 | 1 |18 [17] 1 [ 18 [17] 1 |18 |17 1 | 18] 16| 2 |18
vohej= [104] 2 [106] 105| 1 | 106 |103| 3 | 106 |104| 2 | 106 |104| 2 | 106 | 96 | 10 | 106
Al 121 3 [124] 122 2 |124|120] 4 | 124 |121| 3 |124 |121| 3 | 124 [112]| 12 | 124
*Ip-value [0.877310.3490[ 0.0118 | 0.1510 [0.3661] 0.5451 |0.8773] 0.3490 [0.8773] 0.3490 |0.0495]0.8239
o 102-49 102-50 102-51 102-52 102-53 102-54
= TIFIA|[T]|F[A|T|F[A|T|F[A|T|F|A|T|F]I[A
ez (162 [18]17 ] 1 [18[17] 1 [18]17] 1 [ 18|17 1 [18]17| 1 |18
vohej= [ 97| 9 [106] 102 4 | 106 |100| 6 | 106 |102| 4 | 106 |101| 5 | 106 |102| 4 |106
A 113 11 |124] 119 5 [124 |117] 7 [124 [119| 5 |124 |[118] 6 | 124 |119] 5 [124
*Ip-value [0.1307[0.7177[ 0.0000 [ 0.7223 [0.0003] 0.9858 [0.1263] 0.7223 [0.0235] 0.8782 [0.1263]0.7223
o 102-55 102-56 103-1 103-2 103-3
= T|F|A|T|F |A|IT|F|A|T|F|A[T|F |A|T|F] A
ez (17| 11817 1 [ 18|17 1 [18]17] 1 [ 18|16 2 | 18
vohej= [102] 4 [106] 103 | 3 | 106 |81 | 25 | 106 | 78 | 28 | 106 | 74 | 32 | 106
A 119 5 |124] 120 | 4 [124[ 98| 26 [ 124 | 95 | 29 [ 124 | 90 | 34 | 124
*Ip-value [0.126310.7223] 0.6329 | 0.5451 | 3.0183] 0.0823" | 3.7367] 0.0532" [ 2.8140] 0.0934"
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(Table 8> Cross—analysis results by GRI indicator (GRI 200 group)

2w 201-1 201-2 201-3 201-4 200-1 202-2
= TITFIA[TIFIAITTIFE[A[T[FIA|[TTFEFI[A[T][FI[A
chil= [ 15 3 [18 10 8 [18 5 [ 13 [ 18 [ 3 [ 15 | 18 | 1 [ 17 [ 18 | 3 [15[18
Hlchil= |91 [ 15 1106 70 [ 36 |106| 51 | 55 [ 106 | 23 | 83 | 106 | 28 | 78 | 106 ] 15 | 91 | 106
Al 106 [ 18 124 |80 |44 [124| 56 | 68 [ 124 | 26 | 98 | 124129 [ 95 | 124 | 18106124
\Ip-value | 0.0785 0.7794 | 0.7385 0.3901 [ 2.5693 | 0.1090 | 0.2351 | 0.6278 | 3.7367 | 0.0532" [0.0785 | 0.7794
e 205-1 203-2 204-1 205-1 2052 205-3
- TIF[AJTIF[A|[TTFE[A]T[FJA|[T]F[A[T][FEA
o= [ 6 [ 12 [ 18| 6 (1218 1 | 17 | 18] 8 | 10 [18 |12 6 | 18] 8 [10] 18
ATkl = |63 | 43 17106 | 56 | 50 | 106 28| 78 106 | 56 | 50 | 106 | 91 |15 106 | 68 | 38 106
Al 69 | 55 [1247 16262 [124] 29 195 [124 | 64 | 60 | 124 [ 103 21 | 124 | 76 | 48 124
vIp-value | 42471 0.0393™ | 2.3396 0.1261 | 3.7367 | 0.0532" | 0.4333 | 0.5104 | 4.0248 | 0.0448™ | 2.5186[0.1125
28 206-1 207-1 207-2 207-3 207-4
= TITF[A[TIFIAITTFE[A[T[FITA[T]FEI[A[T][FIA
Chl= (12 | 6 |18 | 4 |14 18] 3 | 15 [ 18 | 3 | 15 [ 18 | 3 | 15 | 18
BlThal= |59 | 47 1106 | 25 | 81 [106] 17 | 89 106 | 12 | 94 106 | 12 | 94 | 106
Al 7153124729779 [ 124720104 12415109 | 124715109 | 124
Ip-value |  0.7616 0.3828 | 0.0159 0.8995 | 0.0045 | 0.9465 | 0.4135 [ 0.5202 | 0.4135 | 0.5202
(Table 9> Cross—analysis results by GRI indicator (GRI 300 group)
- 301-1 301-2 301-3 302-1 302-2 302-3
“ [ TIFJA|T[F [A[T]FIA[T FIA|T][F[A[T[FI]A
thil: |7 0 [18]6 | 12 [18][3 15/18[15] 3 [18]5 [13[18] 8 ]10]18
Hithil= | 34 [ 72 106 | 30 | 76 [ 106 | 19 87 [106| 101 | 5 | 106 | 40 | 66 | 106 | 59 | 47 | 106
Al 41 |83 [124| 36 | 88 [ 124 | 22 102|124 116 | 8 124 45 79 124 | 67 | 57 | 124
lp-value | 0.3228 ] 0.5700 | 0.1891 | 0.6637 | 0.0167 | 0.8972 | 3.6405 | 0.0564" | 0.6599 0.4166 | 0.7793 | 0.3773
- 302-4 302-5 303-1 303-2 303-3 303-4
Y | T]FIA|IT]F [A[T][F[A|T|[F [A|T]E[A[T][FI]A
= [15] 3 (18] 6 | 12 [ 18] 8[10[18] 6 | 12 [18[13]5[18] 7 [11]18
HiThil= | 72 [ 34 (106 | 36 | 70 | 106 | 52 | 54 [106| 28 | 78 | 106 | 49 | 57 | 106 | 30 | 76 | 106
Al 87 | 37 |124 | 42 | 82 | 124 | 60 | 64 |124| 34 | 90 | 124 | 62 | 62 |124| 37 | 87 | 124
*/p-value [ 1.7451 [ 0.1865 | 0.0027 [ 0.9584 | 0.1311[0.7173 | 0.3701 | 0.5430 | 4.15930.0414"| 0.8238 | 0.3641
- 303-5 304-1 304-2 304-3 304-4 305-1
Y | T]FIA|T]F [A[T[FIA|T][F [A|[T][F[A[T][F]A
chilE= | 8 [10[18] 3 [ 15 [18[3[15/18| 6 | 12 18| 1 [17[18][18] 0 |18
HThil= | 50 [ 56 (106 | 14 | 92 (106 | 14 | 92 [106| 20 | 86 | 106 | 9 | 97 | 106 | 101 | 5 |106
Al 58 | 66 |124 | 17 | 107 | 124 | 17 [107 [ 124 | 26 | 98 | 124 | 10 [114 124 | 119| 5 | 124
lp-value | 0.0459 [ 0.8303 [ 0.1556 | 0.6932 | 0.1556 | 0.6932 | 1.9430 | 0.1633 | 0.1788 0.6724 [ 0.8847 | 0.3469
- 305-2 305-3 305-4 305-5 305-6 305-7
Y | T]FIA|T]F [A|[T]IF[A|T][F [A[T][F[A[T]FI[A
chilE |18 0 [18] 4 [ 14 [18]9 91811 | 7 [ 18|44 ]14][18]16] 218
HchilZ | 102 4 | 106 56 | 50 | 106 | 65 | 41 (106 | 74 | 32 | 106 | 25 | 81 | 106 | 59 | 47 | 106
Al 120 4 [124] 60 | 64 | 124 | 74 [ 50 | 124 | 85 | 39 | 124 | 29 | 95 | 124 | 75 | 49 | 124
*/p-value [ 0.7019 [ 0.4022 | 5.7722 | 0.0163™ | 0.8195 [ 0.3653 | 0.5402 [ 0.4623 | 0.0159 0.8995 | 7.1083 [0.0076"
- 306-1 306-2 306-3 306-4 306-5 307-1
Y | T]FIA|[T]F [A[T[FIA|T][F [A|[T][F[A[T][F]A
thilEz | 9 9 [18[13] 5 [18[12]6 18] 9| 9 [18 |5 [13][18[13] 518
HThil= | 49 [ 57 [106| 76 | 30 | 106 | 58 | 48 (106 | 37 | 69 | 106 | 30 | 76 | 106 | 70 | 36 | 106
Al 58 | 66 | 124 | 89 | 35 | 124 | 70 | 54 | 124 | 46 | 78 | 124 | 35 | 89 |124 | 83 | 41 | 124
lp-value | 0.0880 [ 0.7667 | 0.0021 | 0.9636 | 0.8938 | 0.3445 | 1.5024 | 0.2203 | 0.0021 0.9636 | 0.2659 | 0.6061
- 308-1 308-2
Y | T]FIA[T]F [A[T][F[A|T][F [A[T][F[A[T[FI[A
chilZz | 5 [ 13]18] 7 | 11 |18
HichilZ | 29 | 77 106 | 26 | 80 | 106
Al 34 190 |124| 33 | 91 | 124
*/p-value [ 0.0014 [ 0.9706 | 1.6248 [ 0.2024
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(Table 10> Cross—analysis results by GRI indicator (GRI 400 group)

e 401-1 401-2 201-3 402-1 403-1 4032
= [T|JF|A|T|F |A|T]|F |A|T]|F |A|T|F|A|T|F]|A
o= |11 7 |18 12| 6 | 18| 11| 7 | 18| 6 | 12 |18 | 13| 5 |18 | 13| 5 |18
nich= 83| 23 1106 | 65 | 41 | 106 90 16 10639 67 106 74| 32 | 10677 | 29 106
A 94 [ 30 [124] 77 | 47 124 101 12445 | 79 | 124 |87 | 37 | 124 |90 | 34 | 124
lp-value | 2.4794]0.1153| 0.1868 | 0.6656 5766400163** 0.0796 0.7778 | 0.0427 | 0.8363 |0.0014 | 0.9706
e 403-3 403-4 4035 403-6 403-7 403-8
= [T|F|A|T|F |A|T|F|A|T]|F |A|T|F|A|T|F]|A
Oui= |12 6 |18 | 14| 4 |18 | 11| 7 |18 |11 ] 7 |18 |10| 8 |18 |10 8 |18
Hlohl= | 61 [ 45 [106] 64 | 42 | 106 | 59 | 47 | 106 | 59 | 47 [106| 49 | 57 | 106 | 42 | 64 | 106
A 73 (51 |124| 78 | 46 |124| 70 | 54 |[124| 70 | 54 | 124 | 59 | 65 | 124 | 52 | 72 |124
fp-value| 05285 0.4672 | 1.9965 | 0.1577 | 0.1860 0.6663 | 0.1860 0.6663 | 0.5369 | 0.4637 |1.6042]0.2053
e 403-9 403-10 404-1 404-2 404-3 405-1
= [T|F|A|T|F |A|T]|F|A|T]|F |A|T|F|A|T|F]|A
o= | 9|9 |18 7 | 11 | 18] 17| 1 | 18|17 ] 1 | 18] 9| 9 |18 |13|5 |18
Hlohl= | 55 [ 51 [106] 37 | 69 [ 106 | 96 | 10 | 106 | 92 | 14 [106| 60 | 46 | 106 | 86 | 20 | 106
A 64 160 |124] 44 |80 [ 124|113 11 1241097 15 12469 | 55 | 124 | 99 | 25 | 124
fp-value| 0.02190.8823 | 0.1066 | 0.7440 | 0.2863 0.5926 | 0.8473 0.3573 | 0.2719 | 0.6021 |0.7589]0.3837
e 405-2 406-1 407-1 408-1 409-1 410-1
= [T|F|A|T|F |A|T|F|A|T]|F |A|T|F|A|T|F]|A
o= | 8 |10|18| 6 | 12 | 18| 5 | 13 | 18| 5 | 13 | 18 | 5 | 13 | 18 | 4 | 14 | 18
Hlohl= | 50 [ 56 [106] 51 | 55 | 106 | 27 | 79 | 106 39 | 67 |[106| 39 | 67 | 106 | 18 | 88 | 106
A 58 166 |124| 57 | 67 | 124 32| 92 124 a4 |80 124 | 44 |80 124 | 22 102|124
lp-value|0.0459 [0.8303| 1.3533 | 0.2447 | 0.0427 0.8362 | 05462 0.4599 | 0.5462 | 0.4599 |0.2896 05005
e A11-1 412-1 412-2 412-3 413-1 413-2
= [T|F|A|T|F |A|T]|F|A|T]|F |A|T|F|A|T|F]|A
o= | 1 |17|18| 5 | 13 | 18| 14| 4 | 18| 2 | 16 | 18 | 16| 2 | 18| 3 |15 18
Hlohl= | 21 (85 [106] 42 | 64 [ 106 | 73 | 33 | 106 | 12| 94 [106| 79 | 27 106 | 20| 86 | 106
A 221102124 | 47 |77 124 87 |37 (12414 | 110 [ 124 95 | 29 | 124 | 23 101|124
lp-value| 2.1427]0.1433| 0.9172 | 03382 | 0.5833 0.4450 | 00007 0.9793 | 1.7710 | 0.1833 |0.0494]0.8242
e 414-1 414-2 415-1 416-1 416-2 417-1
= [T|F|A|T|F |A|T]|F|A|T]|F |A|T|F|A|T|F]|A
o= | 8 |10|18| 8 | 10 | 18] 3 | 15 | 18| 10| 8 | 18| 8 | 10 | 18 | 3 | 15| 18
nloh= | 34 [ 72 (106 30 | 76 [ 106 | 32 | 74 | 106 | 48 | 58 [ 106 | 47 | 59 | 106 | 27 | 79 | 106
A T4 82124138 | 86 124 35 | 89 [ 124 58 | 66 | 124 | 55 | 69 | 12430 | 94 124
lp-value | 1.0510]0.3053 | 1.8865 | 0.1696 | 1.3888 0.2386 | 0.6522 0.4193 | 0.0001 | 0.9934 |0.6504 |0.4200
e 417-2 417-3 418-1 419-1
= [T|F|A|T|F |A|T]|F|A|T]|F |A|T|F|A|T|F]|A
Ol= | 7 |11|18| 6 | 12 | 18| 10| 8 | 18| 8 | 10 | 18
nloh= | 42 [ 64 [106] 47 | 59 [ 106 | 74 | 32 | 106 | 66 | 40 | 106
AA 75 124537 7 124 | 8 a0 124 [ 74 50 | 124
*fp-value|0.0035 0.9531 | 0.7616 | 0.3828 | 1.4310 | 0.2316 2.0305 | 0.1542
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{Table 11> Industry relevance metrics

A[ZEAXILT HEX] MH19A 2T, 2023. 12

GRI A 3E N=E(%)
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% HE | e
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102-16 7HA, 9F, 71FE 2 BEE 94% 100% ikl
100 | 103-1 Z8FA 2 1 AA g A 94% 76% chl &
103-2 Z9FA4 B 2@ 1 FA/A 94% 74% thil &
103-3 FTLFA B A3 It 89% 70% thil&
202-1 A A Ao HA g divl 29 A wE 6% 26% v okl &
203-1 ARSI A 5L AEI 2 A9 33% 59% el il
200 [ 204-1 A FEAA N A Z3he vl g wF 6% 26% H|Chi) &
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