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Summary

Even in Japan, interest in ESG investment has risen year by year, and the investment scale continues
to expand. However, there is still a big gap with Western countries. One of the reasons is that compared to the
preceding countries with ESG investment, the accumulation and organization of information concerning the
following are inadequate: how response to environmental issues (E) and corporate performance are related, or
how does response to environmental issues affect the performance of the enterprise in connection with non-
financial information of the other two factors (social issues (S) and corporate governance (G)). Therefore, taking
into account the qualitative discussion at the "Study Group on Environmental Information and Corporate Value",
by quantitatively and multilaterally analyzing the above-mentioned relationships for Japanese companies and
accumulating empirical research to accumulate the helpful knowledge on investment decision etc., it is required
to promote autonomous efforts for investors' investment in ESG investment.

Based on the above background, we aim to clarify (1) the correlation between the performance and
value of the enterprise and each factor of ESG, (2) mutual quantitative relationship including the strength of the
relationship of each element or complementarity and substitution. Therefore, we conducted a research consisting

of the following three chapters.

In Chapter 1, we outlined ESG, ESG investment, their introduction background and current situation
as an introduction part of the research, and then conducted statistical arrangement of ESG disclosure score data
of Bloomberg, one of usage data. Since ESG disclosure scores and each information disclosure scores are given
if they disclose information regardless of whether the response to ESG tasks is good or bad, they cannot evaluate
companies’ effort for ESG on their own. However, it is possible to judge the attitude towards ESG, depending on
whether the company to be evaluated discloses information on items disclosed by many other peers in other peers
in the same industrial sector.

From this point of view, first we have organized information disclosure score data of ESG and each
factors (environment, society, and governance) by country. As a result, there was a difference in score among
countries and regions. It means that in addition to differences in efforts towards ESG in each country, the
difference in the sample size may have an effect. Regarding the score acquisition rate, the ESG disclosure score
and the governance information disclosure score are almost 100% in all countries, while the countries with the
environmental information disclosure score and the social information disclosure score fall below 50%. Since
there are differences among sectors regarding information disclosure scores and acquisition rates, it is considered
that there is a difference in posture to ESG.

Subsequently, focusing on the ranking of the information disclosure scores of ESG and each factors by
each company, it is shown that while Japanese companies are relatively advanced in disclosing information on
environmental efforts, they are lagging behind in disclosing information on social contribution, labor
environment, corporate governance, etc. Especially, as for the governance information disclosure scores, almost
all the top rankings are European and American companies, and it is considered that the difference in corporate
culture is affecting. Looking at the sectors of these top companies, it can be seen that there are superior sectors

for each score.
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Finally, as an example of relationship between ESG disclosure scores and other corporate information,
the relationships with stock market capitalization were analyzed. Regarding the relationship between the ESG
disclosures score of the worldwide data and the stock market capitalization, positive correlation was found when
the ESG disclosure score was 50 points or less except for some exceptions. In particular, it can be said that the
tendency is strong in companies with a stock market capitalization of 50 billion USD or more, but when the ESG
disclosure score becomes 50 points or more, the total market capitalization tends to decrease as the score
increases. Even for the correlation by each score, the same trend was seen although the peak value was slightly

different.

In chapter 2, we analyzed the relationship between capital / productive efficiency and ESG. Corporate
sustainability relationship with corporate financial performance (CFP) have been studied extensively, and the
Porter Hypothesis that "Sustainability activities, especially environmental activities, would be a source of
innovation that create extra revenue which can cover the additional cost, so that appropriate CSR strategy could
be positively related to CFP." is propounded. However, this conflicts with the theory that "environmental
regulation brings additional costs to companies and consequently declines CFP".

From the above viewpoint, Section 1 analyzes the relationship between information disclosure on
company sustainability and productive efficiency using ESG information disclosure score provided by
Bloomberg. In the analysis framework of this research, there are two steps. In step 1, productivity efficiency was
calculated using the method of envelope analysis method (DEA), fixed assets, number of employees and cost of
sales as input variables and sales as output variables. In step 2, regression analysis was conducted on the
relationship between ESG information disclosure and productive efficiency. As a result, in the analysis using all
the samples, a tendency was observed that the efficiency got higher as the score was higher in the range of the
medium ESG score. This was the same even when individual variables of E score, S score, and G score were
used. As a result of using samples containing only Japanese companies, a tendency was observed that the
efficiency got higher as the score increased in almost all areas of the E score. This is consistent with the
hypothesis that disclosing corporate efforts to the environment improves efficiency.

Subsequently, in Section 2, we analyze the relationship between environmental, social and governance
efforts, and CFP. Here, we analyzed the effect of environmental, social and governance efforts using Bloomberg
ESG data, following the above hypothesis and previous research. In addition to the productive efficiency
calculated in the previous section, using the ROA and corporate value as an indicator of CFP, using the efforts of
each ESG’s factors as explanatory variables, the relationship is estimated by returning those indicator and
explanatory variables to the control variable including the company's financial information. As a result of analysis,
first of all, it should be noted that efforts related to climate change generally showed no superior relationship
with productive efficiency. A compliance audit type indicating whether companies' environmental efforts are
undergoing external audits, environmentally-friendly building policies, and environmental supply chain
management policies have a positive relationship with productive efficiency. On the other hand, there was a
significant negative relationship between productive efficiency and environmental management policies

indicating whether companies are creating a mechanism for reducing environmental burdens. Regarding social



efforts, the training policies indicating the implementation status of training for career development for all
employees and the equal employment opportunity policy showed a positive relationship with productive
efficiency. Meanwhile, the health and safety measures showing the state of creation of management mechanisms
for consideration and improvement of employees' health and safety showed a significant negative relationship
with efficiency. Regarding governance efforts, the proportion of independent directors was a positive relationship
with productive efficiency. In addition, we analyzed the relationship between ESG efforts on each factors and
corporate performance and corporate value. Based on the above results, this chapter made the following three
policy recommendations: Companies should promote strategically appropriate information disclosure regarding
ESG information, Effective implementation of ESG efforts is very important to the performance and performance
of corporate social responsibility, Successful industry leaders can accelerate the spread of more effective CSR

strategies.

In chapter 3, we analyzed the relationship between manager's evaluation and ESG based on the concept
of upper echelon theory in business administration. The upper echelon theory is that the upper level depends on
the decision of the company's strategy and behavior as the upper level department is doing it. Research focusing
on the influence of individual attributes such as the experience, length of office, sex, age, etc. of the representative
(CEO, representative director, president etc.) has been conducted so far, especially in recent years the
outgoingness of the representative and empathy, adventure, etc. are analyzed many times.

Based on these researches, we analyzed how individual attributes including the character and capability
of the representative of the company are related to information disclosure and efforts related to ESG. For the
analysis, we used a combination of the corporate finance database COSMOS 1, which includes the manager's
personal attributes provided from the Empire Data Bank, and the Bloomberg ESG database used in Chapter 2.
There are 25 characteristics and capabilities of executives included in COSMOS 1, which is difficult to use for
analysis as it is, therefore, variables were aggregated by factor analysis.

As aresult of the factor analysis, these character and capacity variables were aggregated into 8 factors.
Based on the load of variables for each factor, we call them aggressive, foreseeability, executive, tough, sociable,
human, cautious and technologically oriented. Furthermore, using these factors, as a preliminary analysis, we
examined the relationship between the characteristics of the representative and the strategy or performance of
the company using regression analysis. Specifically, we examined the impact of the representative's characteristic
factors on financial leverage as a corporate strategy, R & D, investment and ROA as a company's performance.
In addition, as a preparation for analyzing the relationship between ESG's information disclosure and efforts and
the characteristics of the representative, which is the main object of this research, we prepared scatter plots of

ESG scores and characteristic factors of representatives and confirmed their trends.
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1. SERK 30 42 B O ZEETHE

YR 30 AFFEICR VT, 3EMOMEREO 2 B, (1) BA - AFERHENE L ESG OBERIC SN T
DI EAT I,

ESG L BED T 4 —< U ZADOBHRIZBWTHL LD DX, TTREEOHZET (CSR) @
CHRCHEME S e TEREERHIAEENICES SNd 2 LT, REOBRIOHMET 228 UERMICE
EERMESEHID] ETBHFR—F—ETHY, 2, RERTIZEECENNZ2aA N E2H6
LEDRREBELIRTIED] ET2HRES VLT HEDOTHDL, ZOBENL, T/—L/X—T
5 IUVNRFRFBE L 7EBE &8 T LA R E ~BRIC iR L SN TV 2 ENE¥ED ESG DI # & W
Bz G T — 2 _X—2% H\ T, ESGIZET 21EHMR « B0 M &, EARG RN, AFEREMEN
ED XD RBMRIZH DN E T T D BANRMEIZ O W TIRIE T OME5H TRV 5% ROA X ROE
EFERAV, AEHFEEICOWTELT — XA SHNEIC Lo THIH SN2 EEEEL VDS, Zh
5DOREDEAR « APESHRMICET 245 %, ESG OFE WK « O MAICHET 5T — & L ZDfho
BEOMBE R E GO ZEICERT 2 2 & CRERMEEZHEG T2, £/, RO ORKRGEIZN % |
IV EL DERBETRN LD REREBLZEBIILTZ06T, LW o IERIERBRE DT 5720, X
SRR E Gty ) L RT A N Y w7 BRI E T O, o, TAbOBKRIZONWT, ERMZELEH
B TR DHMERONE I NERIET 5, I DICT —Z BESEAHETHIVE, JLKRSCRRINZE D
BETFT—HEAVNCHARELOWREEITH) Z L2 HBET D,

HRM R TRE LT, TT0M000%fE LTI NA—L2N—7F =2 OFHE | fHi\ i
AR EDOIER & T — 2 ARSI LD AEFERN MR, KO v F 2 MY » Z[EIR G 21T 5,
s —#HOFRE - 9%, ESG £ ROE - ROA L OBfR &, ESG & AFERN M & ORRE RFHRICHE
L, EHICENENOFERICONWTENRELLHERETOLKLAITI, S OICHMEREDT —%
DEFARE THIUEL, BKkDORFEL DB EZITH, REBEICEMIEOMK - EHEITS,

2. VR 30 FEOHERILKR VR (BIE)

SRR 30 AT LT O X9 Ze b gE a Sk L7z,

ESG R OB ERER DR R a7 & BRI EE D BLRIZOW T DT

AAEFEDORIZEOE AT E LT, £ ESG B LN ESG & & 0OE AR LB >V CTHERL L
kT, HHRTF—FD—D2>THBE T IN—LNX—=FDESGBIRA T F—H OB EZIT- T,

ESG B/R A a 7R B MR A 2 71X, ESG i ~DOXf IO B UE LRI DL & 3 1F® 2 R
LTWAUERA T RO D THDHID, ZHHEKITIEFED ESG ~OM Y HANELHHTE D D
TR, L L, oRIEMMEDLZ S BERL TWDEBIZOWT, FHlie S o405 @ & BR
LTWAHE ST ESG ~DEREBZHET 52 LITARETE & E X D,

ZOMENE, K0-1 O XD ICER - &7 ¥ =50 ESG F#HE L OBREE - #h5 - B3 v A EHREE
ARAAT (FFRRE) IZOWTRTHDE, S—ry NOEARET 7Y BIZB T, WTho A
a7 HHBEEWKIECZH D Z EBNbnDd, £, TVT TIEHRE., Hik. MENEWKEZH DL —
FHT, BA, £ R, FEIZEWVWKREL 2> TS, ZHIEKEDO ESG ITXT 5B MDD

10



#0-1 ESGRIRA a7 L{FEWRHARA T HBIUORA 2 7REGR
(E 2tk & HBL, T k2 2—5))

ESGRRRI7 REERERRIT HEERFARRT | AT RERETRIT

EE | RAaT7REBE | FHE | Ra7WEE | FYE | Ra7REE | Fi9E | Ra7REE

|§"j‘>7‘)b 21.21 99.68 2151 51.64 27.56 63.21 4753 99.67
ESGE;RRaT BREBHRFTRRIT HEERFARRT | AT REREATRIT

FiyiE | Ra7ieE | FuE | 2ovmex | woE | 2armes | e | 2o7nes

T A)h 15.84 99.55 20.59 20.65 18.50 40.76 49.99 99.55
ZE:S 20.41 99.90 26.10 49.98 22.19 55.19 45.22 99.90
FE 19.89 99.73 10.56 81.24 23.85 95.78 42.46 99.73
P2 15.94 99.65 1251 49.48 22.11 48.25 43.32 99.48
RGPS 31.33 99.47 21.49 92.33 36.50 94.44 53.32 99.47
A—RS5UT 21.50 100.00] 16.49) 52.08 27.86 88.09 47.52 100.00
= 36.76 99.70 28.56 9820  41.21 98.20 52.04 99.70
Hh+5 23.03 99.17 22.94 50.83 30.71 60.74 52.52 99.17
&5 21.90 100.00 18.42) 58.14 2451 72.67 51.10 100.00
TSR 44.42 100.00 37.06 97.62 49.14 98.41 59.07 100.00
F1y 29.20 100.00] 27.66 81.82 37.65 88.43 39.95 100.00
RE 30.24 100.00 19.98 99.15 35.12 99.15 48.69 100.00
|T$T77U73 35.57 100.00] 26.49| 87.83 4374 94.78 56.38 100.00
ESGER=RRI7 REFERETRRDT HEERFATRIT HNF2 REHFRRIT

EiE | RAOT7RGE | FHE | Ra7WEE | FHE | Ra7REE | Fi9iE | Ra7REE

IRILF— 22.61 100.00 22.42 54.19 31.00 65.24 48.73 100.00
EX 26.28 99.91 2291 76.67 30.34 81.44 47.88 99.91
BEXRE-H—ER 2212 99.79 20.89) 60.56 27.52 68.77 47.05 99.74
— R HBEM-Y—EX 19.72 99.63 20.24 4599 25.50 59.73 46.88 99.63
ESrPAT 23.12 99.70 22.64 60.18 28.01 71.47 47.29 99.70
NIVRTT 17.09 99.65 19.62) 32.83 24.01 48.60 46.99 99.65
Ealgid 18.89 99.71 20.07 35.98 26.13 51.14| 4838 99.71
1B R AT 19.94 99.36 23.39 4352 26.36 56.96 47.14 99.36
BIEY—ER 26.08 100.00 26.20 59.72 35.76 72.92 49.49 100.00
e 27.10 99.37 22.49 77.67 32.39 84.59 49.25 99.37
TEE 19.00 99.65 18.98 43.62 25.91 57.45 47.64 99.65

HiFT) Bloomberg M 2015 4£5 — & Z FEIZ/ERK

WMz, T AERLZDEIZKEMELS . DRWEIEEWVEIANICH 2 Z &0 b, I REERDORE
LEZLND, £m, AaTERERIC O%Tm\%G%%Xn7@ﬁNTVX%ﬁ%%XS7ﬁT&
TOEIZBWTIZE 100%Th D — 4, BEIFWMARZA 27 LHSERHRA 271X 50%% TE S E
%ﬁ&#éo%KYfUﬁ@%ﬁ%ﬁ%%x:T@ﬂmw¢m&w&fﬂ&@ﬁ<\ﬁ%ﬂ%m%@
B BB PIE BB RICKBE SN T WD Z E BRI DB 2D,

7 Z—RIORIZOWNTIEL, =R F—, FM, AELTFEL, BEF—ERARERR a7 LTSGR
EBIEHE LY BWKEICH DT, —RHEEM - V=R, ~VR T T HEREN., REER
IR WKAEIC S D, KRS, BREEFEHBR A 27 LAESEEER A 27 OBGERBMMEVE 7 X — (38
WH AT HARWEFIZH Y, B2 ¥ —[ETESG ~DEBOENNH DL EEZ LD,

BT, BETLEDOESGHERBIOREE - ft& - IARF U AOFKEHRBEARA T OT X T E2 R
THDHE, AREHET, BES~ORYMAICET 2 ERERITRAED 5T D K, e ik
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G EREE. RERIGR SICETAEREASIIBENER S THWD 2 ERNbMnd, KR, TN U AL
W RAAT TR 7O EAITEERO 1 2RO TTRTECKOBENED TEBY . BEULDE
WRAREDIZR>TWD EERD, Zhb MitEDv s ¥ —%2 A ThDE, 2AaT LB
B X —DHEETDHZENRTERNDS, FRlT, TNRF U RERFBRA T O LD IX&R/OE 7
A —IlBTHRETHoT, LT, ~NVAT T ERBEIINTIOR T TITONTE B 20 #E (F
NFEURF 84 ICTEHENRWIER RS T,

B%IC, ESGBIRA a7 & Z DD EHBHR L OBURICHOWTO—# & LT, Mg & o
&M Lz, R 10,267 #:0 ESG Bim A2 27 LKA O BRIZ oW T, — o F4h % B
WTC ESG BI/RA I 728 50 AR A > FLAFOHAIFXIEOMBEN A S, Fric, BRXEHi#agE2Y 500 fF
KR EDORZETITZDMM R RNEF XD~ FTESGHRRAZT NS0 A ML EIZARD &
2 a7 D < 78 DO THRARHMEREEDN TR 5 MHMICH D, ZAaTHOMEIZO>NTEH, B— 71|
WCETOEWEH SO0, REOMMN R Sz, EHEIO ESG BR A 27 & Rk lika%E & o %
IZOWTIE, 2EMICEY > T EOKEE D DT AV IR EOME MBS 2RO mICKE <K
Bt Tz, £, BARR, BE, RS, FHOT7 UTHEOZ 0, ESG R A a TIZBfR A <
MR AR WVEA N R b2 — T, 790 AR FE, RAY A=A T U T A XY R,
A 2 RiZ, #4 ESG BIR A a7 R E < 72 I o CTHERRRHMEFREEN m < o Tnd, ZOZ 0,
INHDOEOEFEIZEWTIL, ESG BHEDIFHRMASRNEA THHIZEREOMME S &< . ESG HE AL
KERL CWDAHREMERH D E XD,

BA - AERRME L ESG OERIC OV TOSHT

T ZHHE, REITHSN OO EERERTOW G IS8 A, BFEDOF AT F U T 1 (Corporate
Sustainability) ~@D LY #4725 B HH I8 7> O R ERE OUEAD S DT 0 Dob 5, Fifi Al e 72 ik
WA AL, BESGIERZMARTHEETMIMULET TEY, EVRXRAET AV EREEAROS Y FFITIR
KRB Z > TV D,

CHICELT RO AT TV T 4 EMBANT +—~ XA LORRBLHIZES TV %, ESG
ERFEDNT 3 —<  ADORARICHOWTIL, JRMEEDOHESHIEALO R THRE S e TR 23
HEUNEE SND 2 & T, REORISEINTEHR 22 LHERMICEFEZ M ESES 5] T8 —
X —ARFL DS % ¥ (Ambec et al., 2013; Porter and Linde, 1995), Z ik, TERERGNIIEHEITEMPY = X
Faebleb LEORREELZIRTEES) &3 5l (Friedman, 1970; Sternberg, 1997) & X323 5 & D
Th o,

Z OB G TR 30 S OWFFEIRPL L OECR GEM) ) 25 2 O 1HI TIET v — L= b
el S 72 ESG R REEZHWT, REOY AT FTE U T 4 ICHET 2 ERER & AEDEM LD
BRAZ T %, 2 2 CHEENEEL I, FEOFMICL I, [RILEARETEDS BWAFETE
200, HHEWNE R CAEREZ EOREDLRVWEABTEETEDLIN] Lo TEEINDIHDOTH
Do AWFEDZHT OFFAZITK 0—1 2R T . ZODRT v T RdH b, A7 v 7 1 TIEEAEIHT
EOFEEZHW, BEEE, E¥(BE L% LRMAE A DL, T haMhERE LT, EEDHREL
HHT 5, A7 > 72 Tk ESG 1HF#®BAR & AFER R & ORIRIZOWTEIRSHT 21T 5,
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SEMEEOEH BB
ATy k ESGZXO7
EIE&EE EXO7
HE#H | SAROT7
el =i P GRIT
U 7 BRI
VA VA I BEOBUEEH
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R4 7o B8 7
ER4HH Efﬁﬁiﬁ
SREAE ERORER
LNy
I—» S EhETMN — EE

0-1  S3Hr D PEHE 72

FERL LT, &Y 7 E AR TIZ, ESG Aa 7 3 HRE, bbbl LZ 40 15 60 OfE
DOHFPFHTIZIA T NEWIEERE S B RDA2HEMPBEINT, ZHUX, EXAaT SZXa7, G A
a7 OEMOERERHNTZGETHLRK T o7, BRODBREDOHLEZEALTEY TV EHOTRERT
IF. E 2Aa 7oA a7 o REOHFICRS T, 1ZERMITB N T A I 7 B@m0IE Egh$mt
b RAOMEMBBE I N, U, BEISH T 2 REBROMZRN, EMEE ERSED, &
IR LA TH D,

N T, ZOEDE 2HI T, AIEiOSHTICIN A, BE, tha & T T U AT HE0 AR &4
HKDOMBNT +—~ AL DRRE T D, BEEREOHIEE LT, HDWITEREHSNIZES T,
M ESGICBT HEk 2 R A Z TS 52 LICL o T, AR - AFEDRMEICED L) g
NBHDTED D D, FATHIZEIL Z st L THRIAVY ESG DBV #AIZ O W THIZE 21T > T\ 5, 7,
BREICOWTIE TRESBIDNEUNICEE SND 2 & T, REORIELHINER 2L, BEORDY
FLAZ K DB = 2 F EAEFR S L, MRNICERZM LS9 5] &ToR—2—Endh 5 —
B, EEMTHER LA A -—VHEBEBORBN TREBREZARL, FELEMINA TRV EHBEESN
% (Haque and Ntim, 2018), #£~> T, 2 A NEMA D1 H HEBREFEBOR LB EK LM LS H72
WERBEIND, F7o, BREOHBITHET WM MAIT OV T, BREBUR & [FERICEY A % FEhE
THZEILESTEMAR A N2 L0 200D, R BITHRIIE(ED L 2T — 3
T T KA A=V EBEHATHEEIIZIEDONREN D 5 L S 4D (Bccles et al., 2014), H /32 R
ONTIE, BH e E L ME T+ —~ o 2L OBBEN L HFFES T 5, Luan and Tang (2007)
(IIRNE BRSO ERB TS ERIEORERH 5 LR T 5, LB ICE LT, Bk
BE2DY 2 B —DEFENEENRT +—~ A% ESELHEND D ERET IR LME SN
TV % (Erhardt et al., 2003; Hoobler et al., 2016; Terjesen et al., 2016; Wang, 2012),

2T, BEIROMRER & RATHIEICHE VRN S T — A= ESG DT — X ZH\W T, BREE.
s, INTF U RZETL2WMOMEBNED LD R RR D D20 E 5T 5, Al CHEI S EER)
PN Z, ROA & BZEMIEZ MBS 7 4 —~ 2 ZADOHEEIC LT, ESG ZNLNDH Y fHA4 % 7
EHIZ LT, REOMBERE S ORAZERICERT 5 Z &L CRRMELZHGT T2, 7—XIZEEND
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i, ftx, AT AOTMOFI E LTI, 22 nfl i, REORAT 2BEMITIH W TERE
WCELE L72REFE B LT 2 0 & fisk U7 B SR BB B VBUR D&, PERIRO M B 78 SR E D
ENBEICE SN TERN R BEAANEZITDRWTZOOBRLN & 5 & 7 e S B S EBUR D4
B, IR OFIG, RENBFTOEND,

IR R E LT, BEICOWTETHET SRR L LT, [UELENIET 2V MHEAAITHR ETE
FENHEME L OMICH B RBEEZ R SR o T, ABREDOBREEIZET 2 B ANNMIEE DF A %2 =17 T
DNERT AT TAT UV ABERESIA T BEREBEMELVER, VY774 F=—r 2o TREAM
B OHIAENES THODNE I DERTEREY 7 74 F = — VEFBEORITAPE M & BB L
TWiz, =5 T, RENREAMBMOIMMAZIES> T D02 T REFHECRICOVWTIIAREIC
BOBEL o7, HRITETLBHICHOW TR, EARSHFEERE ., BT 5%y U T
DT OWFGE % Tl L TV 2 0 E R TIHE S EHIEME & EICBEE L T\, —F, B OREE -
TRIIKRERY . O LD DEHOMAAMAZFE> TV D A2 R T EREZ EBORITABICADR
WaEFrOMR L IpoTe, ANFURITET2EMO 5 6Tt IMNTERME S EB 2RI ED 586 %
RN BGREEB A N EPE M L IEICBE T D L WO R E oo, FOIENIT, BEEE - bE
il & DB ST b 21T - 72,

ULEDFRRENS, TRESOBRES 2170, £, BEMIT ESGIEHICE L, BRIV 6@ L 72 1
WA RZMET H2XETHD, ZOFT, AT U RITHT LERITERE LI T2FRLVE
B E 2RI L 20T 2 E @R Z L VIKET 200G TH D AIRBHEN "B I N D, £2,
BRE LAHRICHET 2 EMITRE WL > TART HLELRD D,

F72. ESGHYMAZHONTIE, DIRMICFEM SN D Z ENREEOHRNFEDO AT+ —v AL
FRBICIEFICEETH D, Moy R =4 ZESMMZ B2 (Committee of Sponsoring Organizations of
the Treadway Commission, LA COSO) & e rIHE 72 BA T O 72 O O %3 A =i% (World Business Council
for Sustainable Development, LA  WBCSD ) 23%8%& L7 [ESG L Bh# 345 U X7 DA X A ] (COSO-
WBCSD, 20182V, EHEV S L SN TV -7 BSG LRETH Y X 71X, fFET 37
HST&7, LaLl, BEMERICH L TREMIEX EZ2aIy AV METEZLTWEDR, A%
BI7REATHRED o<, BEAEZERLL TVWRWEERND D, JEEECEATLI2BRNEDO—2ThH
% (Haque and Ntim, 2018), AMFEDFERN O &, [UEZENCEE T 2 BORIZEE O K & A E R BEER
BJoiienole, - T, FEROREILESG LB T2 U X7 O & [EkE, &K OETER) 22 R4 D5
KRBT LETHD, TDD, BEFIVENRFETEENINPLETH D,

BB LTZERY —F =7 bIx LV A2h7e CSREBE DS R ZMHTH LR TELHLEEZL
No, F/MERETFREFICLY , ESGIZBET MY MA, FrCEHORE N LI L 72 5 BREEXHRIC
*T OB EZHRT 2L G0N H D, TR LT, BRRIBICHHLER) =X —I1X LV ED
7% CSR MM 2k L7z BT, H/MEREITI M RIC L W BEZ G5 2 L2 b, HIZ, BUFHR, &
OIEBUF#EA% (Nongovernment Organizations) H V7V —7 v a v 7Rk I+ —%2BET 52 Lick - T,
FEED ESG MBEICE R L CWAREMOa IR L —va vk T22 M TEEE2HN5,

B FEIAMN L ESG O FERIZOWTOSHT
ZDOHDHTICEB T, BREFIIBIT EEBHFEGEVIBZ 2L Lol &E Tz, Zhiud, &
DG - ATEIOEEREIX EEEH TR TWbH D, FESOBMNENEELAT D, 0O E
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. FVA I E e, BT R, AR, SERMEICE D, EVardb s, 5hmim
REJ1(113ER)

AFF ANRDIED BT HDH5, GHEL EF BB SRS, kKT ICEND

RN TN OMEIILL T O®Y ThoD, ZAEORENOMEZF LT, FHif - %% - 8 - 4
27 EOEBIEH OB O S G, ENHORBIZBIT 57—~ AL ED D PEE A OWTE
BIREN L B2 DN D IGREES BRI N EZ W T H LN ZTIHENTH D, AW REE L LT,
BIEMRE ) CTh 5 CRAES) - BLRAE L, [HFE - 2% - BE - o B OF B offElcznEh i
BIHEEXD,

EHIT, ZTOREIT, XREHNTHNEEE - LTy RE, BE - BTl v/haL, £
HARE S THITE S - BRI CRESEHFE - L2 THhEL RS, L) X EBRE ZEick&E &
WEIRY D D, ZOBRLERRE N BMEMNEH OFE~DRBEORE S1E, KFAmE VI BHREICL -
THREND, NFAMIEEZRY ., fI2IZEEOXLRENORFARMMNE THOIE, XRENDE
W EEFEOBAEN B WEIANCH U . A THIIESCREEA D EWIE EEGEOBHEMEWEICSH D 2
LxaRT, £, BEBENRIN, FAEMEL OFENFEOBEOIXL > 2 EOREFRHTE 200%
RTHIEE LT, FHERLVIOHEPBERELTELND, ZHEETNIEEWIZE, ZOBENRE
NBPELDEZ2 LD LB TEHZ L E2EKT,

Ko ofER, 2o oMk - BEoLET, SHEoORTIcEEvonz, Zhbid, KR
T HEBOAFITIESNT, B, LR, T, . R, AR, EE, HiiEm e
FES, £ 0313, ENENORTFZEICAMERFOER L E L O TERLTWD, JINTLEMAIZEHE
SN EBITEOAN, AAICHFE SN ERITADAWNERFOZ LEZRLTWVD,

SRR, NFOHcE > THELNEZRFZHAWT, EFPHAOROIE LTRITIZETHLEL A
NHNRRE DR L CEDOREE - X7 + —~  ZOBEA ERHIC L 0 BF 21T - 72, BRI,
BEEME L TOMBE LY v Y R&D, HERICK L, REFOKHER TR EDOLHITHBEL TS
DORRE ABEDNRT p—< 2L LTOROA IZKT HREEDEMERNFORBORF 21T 7,
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H1E ESGBRE L ESGHERX a7 ofE

AETIT, ESGBLUESG HEIZHOWTHE L7 LT, 7 — A —27 D ESG PR A 2 7T
L7 —HEE L BSG B XK ERND A a7 L EXEMERLED BRI OWToM LR E2 R,

18 ESG B L ESG #EDHE

2006 FFICHFEOEEEFEBRE Ch o7 4 « T IKIZL Y PRI (Principles for Responsible
Investment : [E#E A4 JFH]) 248 S72, 20 PRI Tl &3O 30 O M1
Wz, BRERE~DO G (Environment) , £ B OS2 Mlltt S ~ D Fk 72 & OFtSRIRE~O
ity (Social) . 77 m — N AAGIZKIS L ERHISCREMIREDORY v — Lol ¥ERIA

(Governance) @ L 95 RIEMBIEHRAEBRE T H XL I TWD, ZL T, ZO=2DFMEEHRE
BHLIZLOMNESG TH D,

PRISREYS WL DT 1 68 Th o= BAMMIL, BESCEEHBEOASHEMICHT 2HLOREY
T, 2016 FRF A TIEB L2 1,500 &£ 72> TWD, BATSE, 2015 FFICFEBRE LA E BHEHMSIAT
BiE N (GPIF) 28, EEEHZFtE (BEAKREZR) OTHH#ECHLATF 2V — Ry 7 - a— K%
BRI FT72DITESG ~OR A ZHILT D2 L & PRICESA L2 E2RE L, S DICHEIEANT,
2017 10 HICREFAIZ %D, BRI EELT, BRRLETXRTOEETESG BB LILKEL
EDHTN & LTS, (GPIF,2017) £/, 2 b BEAKEIC K 2EHKERED 2006 40 6.5 Kok K

F1-1 WD ESGICHEH LI misE

% EEREOHE HREFE Tl 5 ik
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YRTFFE)T1- . ERICEMEZEML. B
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HAHIAATIRIE
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Z5Ej. CDP K. . K. FADOXEE 7K 1% 1000 #t

EXRICEEEZEML. A
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% 1-2 ESG BT — & O - Huls Bk

E - higi £ YT
FA)H 3,094
BA 2,071
FE 1,114
AR 572
AFR 378
F—ZbSYUT 361
BiE 334
Vi 242
& 172
IIUR 126
KAy 121
BE 117
M7 I)h 115
ZDh 1,450

HiFT) Bloomberg O 2015 45— & % FEIZ1ERK

JLDa B 2016 4EI2IE 62 JEK RL L REEAIICH YTV S (PRI, 2016), HA®D 2016 4E D — 3 TR
FTRERRALTHDZEE2EZTH, TOFHITIIEFICREVLDOTHDL ES 2D,

KilZ, ESG Wbkl e L TITORED Z L2 ESGHRE (X723 AT 77 &E, BERE) &
FESZS, 20 ESG HEICK 2 EMEEF O O 5T T\ 5, EHERH{AD GSIA (Global Sustainable
Investment Alliance) 73 2 42— JEF1T L TV 5 ESG & 0 #iss & (GSIA, 2016) 1285 &, 2016 4EFE
JTTO ESG HERITH 23 JRAK Rv & 7e b | 2014 FFOEEHR (0 18 JRK Kv) 205 25%LL E#En L
TW5, ZHFHROERAEEOH IFNCLDIELFTH Y | BESCEEKBEIC & > TESG IL#ET T
BN N DERY SDOH D,

F28 ESGBIRAR a7 s Rzt ESG ~DH Y A DBIR

EERTITAEZFED ESG ~OW O AL ED LI IR SN TN L DN ERLIZDORER 1-1 THDH, =
NERDE, RFOEBIERT — AL > T, FBHREBER 2 INTEY, ZOBEE TEE X 72
FEAHES N TVDEORDNS, BESHEBECL > TEERRERTVD DTSN TIE,
BRI & - TR B ekl FiER R 5 2 L0, M T IEBERPIEAROGERH H, I HIT,
ESGEHZB R L TWARWERELH D720, BURTIIEEOMBEIER L 0 LB A #E LV & v )
MERHLDLEETHD,
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£F8, 1360

NIVARTT,
856

BT
673

4 1-1 ESG B#T —X D& 7 % —RilkE Ak
HFT) Bloomberg 7 — ¥ % FEITVERKR

ZIDBIE, BE - BRMEROEESEEZTRTLIT AV IORTFRAEBERY — A2 THD
Bloomberg 7> & JUIN KR FBE TR el i it =122 it & vz EGC BRn A a7 Z Hnw T,
REEDOEFED ESG ~DI Y AR IL%Z 777, Bloomberg TiX, 2009 /5 ESG (T AT —4 D
VU =% Ty, HROFEEEK 1 L 1 THha A —L (2016 ), ESG ([ZB$ 25 200
UboF—428KA2 b (HE) ZOVWTHREFRIMNEL TS, ZLT, INHT—FF A MC
BT oEdAE D LIC, RETLOREERBRRA 7| ERFEWRBARA 2T TNF 0 ZAFEWRBR A
ay7é, INHEREG LIEESGHARA a7 RREINTWDS, ESGHARRa T, (MBI L2219
T—=ERAL DB 100 ZFBEL, ZNOEHRTOIEERIIISCTENENESL DT Z LI LT,
0725 100 £ TOFPHCTEAEL L THRE L TWDH, AL 2 M0 OEE I, %5 100 THH 32T ESG
TR ERRLTNRNI &% 100 DEIEMICHREA T X TOESGT —# &R L TWNDHZ &
EEWRT D,

ZIZTHEELEWDIZ, ESG R A a7 LA HMBIR A 2713, ESG #E~DXf IS0 R LE LAk
RIZELLTHEREZFATRL TOIUTAZ T RO b D TH L2, THEKIZEED ESG ~DHY
HNBEEZFMTEL LD TIERNEWVWI HTHD, L, MOFZEMEDOZ S BERL TWLHIHEAE
IZOWT, FHliI R OEENTEREZ R L TWD00E H T ESG ~DEBZ W5 2 LT rlaee &
EZD,
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AESHICHEA LIZ0E, BT TRbEE £V 0 VMR TE 72 2015 40D ESG BiRr 2 =
TWET AT —%Thsb, ESGH/RAITHBLUEREE « fh& « AT U RAERHTRA 2T, &7 —4
RA Y bORaTIIMA, REFHRE LTRESEa— N, B3ES . R, R mEREE, GICS (it
RPEESHEIYE) IS\ s X — s BT N—TRENGEEND, £ 12 ICE2TF—FD[H - #Hilsf
BIRERL, X 1-1 12k 7 Z =Bk 2o~ d, - HUERRE R DWW, 7 A U B, BA, HEIE 1,000
thEBAx, EEREBREERD L, £2, 87 X —BIOMRICO VT, EAM - —b R, —f
HEM - —E A & EWREN., FEM22EN 1,000 2B 250126 LT, = RLEX—, Ak, @
FEH—E R 500 LR &, B X —ICXoTHLERDLDZ EDNDND,

# 1-3 ESGRIRA AT LAMERIHRA T BLOR 27 BfGHR
(k2 o E R, T 'z 2—5))

ESGE=RRI7 RIEFERETRROT HERFATRT ANF> REHRRATRAT

EHE | RaT7IEGE | FHE | Ra7WEE | FYE | Ra7REE | FHE | Ra7REE
|2+f>7’)b 21.21 99.68 2151 51.64 27.56 63.21 4753 99.67
ESGERRaT BREBFEHREATRAD7 HEERFATRTTY | HNAFUREREATRTIT

FiiE | Ro7EE | ToE | Ro7REE | ToE | Ro7REE | THE | Ro7REE
7 A)H 15.84 99.55 20.59 20.65 18.50 40.76 49.99 99.55
EES 20.41 99.90 26.10 49.98 22.19 55.19 45.22 99.90
HhE 19.89 99.73 10.56) 81.24 23.85 95.78 42.46 99.73
(R 15.94 99.65 12.51 49.48 22.11 48.25 43.32 99.48
RGPS 31.33 99.47 21.49 92.33 36.50 94.44 53.32 99.47
A—RS5UT 21.50 100.00 16.49) 52.08 27.86 88.09 47.52 100.00
&iE 36.76 99.70 28.56 9820  41.21 98.20 52.04 99.70
e 23.03 99.17 22.94 50.83 30.71 60.74) 5252 99.17
&5 21.90 100.00] 18.42) 58.14 24,51 72.67 51.10 100.00
IS5UR 44.42 100.00 37.06 97.62 49.14 98.41 59.07 100.00
K1y 29.20 100.00 27.66 81.82 37.65 88.43 39.95 100.00
EE 30.24 100.00 19.98 99.15 35.12 99.15 48.69 100.00
|m77u7: 35.57 100.00 26.49) 87.83 4374 94.78 56.38) 100.00
ESGRARRI7 BREBBHHRRT7 HEERETRRAIT | HANFURERETRRTT

EHE | Ra7REE | FHIE | Ra7REE | T9E | Ra7REE | FHE | Ra7REE
TRILF— 22,61 100.00 22.42 54.19 31.00 65.24 48.73 100.00
EZ 26.28 99.91 22.91 76.67 30.34 81.44 4788 99.91
BARE-H—ER 2212 99.79 20.89) 60.56 27.52 68.77 47.05 99.74
—fEHEM-Y—EX 19.72 99.63 20.24 45.99 25.50 59.73 46.88 99.63
EELTER 23.12 99.70 22.64 60.18 28.01 71.47 47.29 99.70
NILATT 17.09 99.65 19.62) 32.83 24.01 48.60 46.99 99.65
Ealaid 18.89 99.71 20.07 35.98 26.13 51.14| 4838 99.71
BRI 19.94 99.36 23.39) 4352 26.36 56.96 47.14 99.36
BIEH—ER 26.08 100.00 26.20 59.72 35.76 72.92 49.49 100.00
¥ 27.10 99.37 22.49 77.67 32.39 84.59 49.25 99.37
TEIE 19.00 99.65 18.98 4362 25.91 57.45 47.64 99.65

HIFT) Bloomberg @ 2015 45— & % HAZERK
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2.1 EEROtE 7 ¥ —/EoD ESG BIR X a7 ik

N3 IZREKREEBBEIOEZ ¥ —3lD ESGHRA 7B LUK IERARA T L ThZEhD A
a7 RERERT, AaT7RERLIE. BREARICE - TAa 7R/ 5EN TV AEEDEE (%)
EEWT D, B, AREH IV EVWERICOWTIEMEE T EZ LTS,

EH - HgloRE R TN &, 7T 0RARA XY R RAYpla—ny XOEACHET 7 U B
BOWTIE, WTFhoRa 7 b HEBHEWKECH D Z ER8bnd, £, TVT TIERE., ik,
ENEWKEZH D —FT, BAR, 42 K, FEIZEWKAEL 7> TW D, ZHITAEO ESG 23T
DEOMADEINZ, Y T VERLOVEITAKRENMELS | DA EFEWERICS D Z L b, Xt
SREBORELEZOND, o, ZaTHIGFRIZHOWTIE, ESGB/RZ a7 R/ F o 2 #BEE
RAATIET R TOEIZBWTIEIE 100%Th 2D —F, BEEHRHARA a7 LS HFRAR A 271X
50%% FEIDEGAET D, FRCT AV I OBREF®BR R 2 71E 20.65% & il & L~ TnZ v k<,
BB RICTHB I R BN EHRA TR EINTND I EN I DR R D,

T H—=RIORIZONWTIE, =R AF— FH, EGLEL, BEF—ERARERRaT LEREGE
EHIFEHEI D SWKEICH DT, —REEM - F—E A, ~A 207 HERdr, REER
CIHERVKHEICH D, RS, BREFRR A 27 EHESERFRA 27 OBRERMENE 7 Z — 3
WHA 2T HIRWEICH Y, B 7 Z—RTESG ~DEBDEVRHD EEZLND.

2.2 5D ESG B/R A a7 OB

VT, ESGBI/RA T EBERBR AT O EAL20 2K 1-4 005 1-7 1273 T, BT A
WBARA I TIZONWTIE, FUMEMIZZ OEERGEEND 2D, BN 1S AEINO 18 fhakts e L
TWb, ZhbxERLE WTHOT X 72 BT 7872y (100 4220 F) B b %
KEERTWD, BAREICONTIR, BEBHARA 2T 70X ZI2E 308, thoxar
FUTILEASTEL T, BEA~OIRY AT 2 EHRARIIHROED 5 TWnWd— T, fhe
Bk @R, SERRR EICET ERARIIBEREZRS> TWDHZ ERNbhd, fro, BT
ALEBRA T Z0oF 7O EMITEFEERO 1 ALEZBROWTTRTRCKOBEENHHTE Y, BELD
EWHREREEX DI TWnDHEE 2D,

Flo, INHKRATOEMEENETDHE Y X — O E R 1-8 12787, ESG FHRA I 71D
T, = RXAF =R 6theHH L WNTHEREIFE 2o TV D, BREBFHRESR A 2 71220 T,
TEMELAT A 7TAEEZEH L TRY . BAM - P—EABRZITHE TV D, RERBERZ 27200
TIE, DR a7 LR TREMICE 7 Z —MICEN R HlREINE AR/ R L 4tEoT
W5, TRF U AERBRA T TIZONTIE, SN EH L TEL L IRIEEEEZ DD 84 TH o T,

WTHDORXAITIZONTH EAL 20 FICEENLRWNEZ X —NHYD | BT~V RA T T & REPEITT
NTDOAATIZENWT EGL 20t oTe, —F, =3 F— FM, ERW - —v 2, @@, 1§
WP, AWIZTHOVWTIE, T R_RTORAaT7 O AL 20 fHiZEER TS, K, =R/ F—(X ESG B
IRA AT AEREMIIREBRE R A 2T BRI ANF U AFERRAaT L B2 X —I2L 5T
AaT7 OEmWHANRRLERE T,
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#1-4 20154FESGRiRAaT I {7

NE iz x4 = - #hig EEEI2— ESG RARZAXa7
1 | BAYX [FEANVAN 23208 94—-10' 27009 | B \EE 8300 82.64
2 | SFAURF R R—ILTAUT R A BRI -H—EX 78.10
3 | AoTH-HoF0 A13)7 &t 78.07
4 | IXETAT FTAA TEER XM 75.21
5 | EIUSBIERRE 4V 774F0000-k=NT V7] | BE £t 73.25
6 | MEETF [UMC] BiE TEER BT 71.90
6 | mILAY RAYI—TY | ®H 71.90
8 | ANLFO—5 ARAY AL 69.43
9 | 1B)TEALHK 157 NS 69.01
10 | AR FA)H IrILF— 68.88
11 | MOL NUH)— IRIILF— 68.46
12 | €209 A¥a 0] 68.18
13 | I+—4L T4USUR | B 67.36
14 | $oa7-T+2— Hh+45 IrILF— 66.39
14 | LFVIL ARAY IrILF— 66.39
16 | BP 1FR IrLF— 65.98
17 | HBEMIIL—T EE ol 65.79
18 | alvR )LD FAUH IRLF— 65.70
18 | BZEEATKREE [TSMC/EZLaV85-] | BE TEER BT 65.70
20 | TAIYGRT—HY Ay —MHBEM - —EX 64.88
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#£1-5 2015 FEREFHE®RHERA T I X207

I sz T & - i 15§ EEty5— RIEEHREARRADT
1 | BAX [FNNVAN 22208 95—10° 27000 | BE EHR A 93.80
2 | BEBF [UMC] B EHR AT 81.40
3 | IXETAT TAYA IR 5300 79.85
4 | RILAY AI—TY | H# 79.07
5 | 41UTH Y A0 15UF @t 78.57
6 | STAVRARR—ILTAVTR X BERE-H—EX 76.74
7 | EAVIR A¥oo EZ7) 74.42
7 | 3L (=] BRI -H—ERX 74.42
9 | EIUEBIERRE ¥ -774F VY0l K-AT VY] | BE i 72.32
10 | zO=ZE-TILTAVR RILEAH L EELER 71.32
10 | HLRAVEF HE TEER M 71.32
12 | LTV ARAY IR)L¥— 70.25
13 | TA—4L T4UIUR | % 69.77
13 | REXRE [AU 17M02937] =P EHR AT 69.77
15 | MOL NUHY— IRILF— 69.42
16 | AXNLFA—5 ARAY AL 68.97
17 | CNH AV ZRRY 7L 1¥YR BRI -H—EX 68.22
17 | 1BM TAH EHR A 68.22
17 | Ya— BA TH 4R BT 68.22
17 | BZ =N BRI -H—ERX 68.22

Hi4L) Bloomberg @ 2015 47 — & % H\ZEFHVERK
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F1-6 2015 FALBEHRBARA T T X7

B sz TEZ = - sk EELII— #HEBEHRARRTT
1 | STARARR—=ILTAVT R Fix BEARE-H—ER 91.23
2 | valvRLTT FAYH IRILF— 82.46
3 | 41oFH-Hr4O 1327 &R 81.67
3 | EILERMITRE HV- 774000 -K-NT V7] | BE i 81.67
3 | FEBEmIIL—T EE ol 81.67
6 | BAX [PMNVAN w3208 98—V 2TV | BE 1B R AT 80.70
6 | YO EREEAH TV N1E 80.70
8 | LR-IL%MYAH ARAY AL 79.69
9 | AvEY Bm7oUh | &M 78.95
9 | TN FFITY Bm7oUh | &M 78.95
11 | 12U T7EH LK 1597 AL 77.19
11 | PEFEK [Fed4T-2F-1] = ) 77.19
11 | BBETF (774V-1LIM0Z)R] =P TEER BT 77.19
14 | Yoa7-2+2— hr5 IRLF— 76.56
14 | 57T+ — AFYR IHRILF— 76.56
16 | BEEAEREE [TSMC/EEL3V895-] | BE EHR A 75.44
16 | LVMH EIARS—- LA J1bY ISR —MEHERM-Y—EX 75.44
16 | TV FTAA IR 5300 75.44
19 | TVFH ARAY AL 75.00
19 | B2 Fay—1)ry FAYH BIEEY—ER 75.00

HFT) Bloomberg @ 2015 47— & % FEIT{ERK
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F1-7 2015 FEHTNNF U RAFRBMRATT T oF T

[t TEL = - th i EEtw 48— HNF O REREARRTT
1 NV FT-FA)H TA)AH Rt 85.71
2 UBS ¥')L—7F AAR &5t 76.79
2 BHP Ek> PLC F—RESU7 | = 76.79
2 BHP EJk> LTD F—RLSU7 | FH 76.79
5 Yoa7-IFo— hr4 IRILF— 75.00
5 AR TA)AH IxRILF— 75.00
5 T—)LK-T4—LRX Em7IUh e 75.00
5 TLI7-A4AL 1FYR IRILF— 75.00
5 INGY IL—7 505 oty 75.00
5 T3> *S5U45 &5t 75.00
5 JILARG-1nAFO JILoxA =M 75.00
5 REIER [CLP f—LF (U9 R] EFiB NS 75.00
5 AT T AYH IHER BT 75.00
5 N AT Za—a—4- A0V | TA)A &5 75.00
15 | AFH-H/3740 137 &t 73.21
15 | CNP7La735VR ISR o1 73.21
15 | o34 Em7IVh ot 73.21
15 | ¥ RN-TIL—TF TAILSUK EXRE-H—ER 73.21

#1-8 HAa7 EN¥otv s % —HEk

4y 42— ESG REBER & 1ER HiNF 2 RIER
IRILF— 6 2 3 4
EX 7 2 2 3 3
EXRE - H—EX 1 4 1 1
—REERF - H—EX 1 0 1 0
EFEDHER 0 1 0 0
NILARTT 0 0 0 0
g1 3 2 3 8
1EER BT 4 7 4 y
BIEY—EXR 0 0 1 0
N 3 2 4 1
TEE 0 0 0 0

HIFT) Bloomberg ® 2015 45— # % HITHEAK
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2.3 ESG #ENE¥ICE 2 2HE

ESG #& TlX, %D ESG ITXT 2W Y A& & ORI B & 2 DIXEIT IR ~R2EY Th
b, DFEV ., ESG T 2RI L CREMAY DU H Y LA TV D Ll S oI S RE
HRREL b LEZBND, £Z T, ESGBIRA a7 &A%l 2 &I CH 2 R hfa 580
FEBE B . ESG IHEMOBRICK T 2 EERBIIBEMMEIC KB ENTNWDHDN, £, £ ZIZ ESG #
BEIINIETDONEEET 5,

4 1-2 1%, Bloomberg 73A%K L TW\% 2015 DAL 10,267 £ ESG BilRn 2 27 & R ARl D
BREZBAMXICR LD THD, Zhahildé, —HoOps 2RV T ESG BA/R A = 778 50 R A
NATFOGEIZEOHBEN R D, R, BRXFHMEFREEDY 500 fEK RLL EO R TIEZE O[T
BRVNE S 25— T, ESG BAIZRA T 50 KA > L EIZARD &, AaT7RE< 25122 TR
B KEDS T2 DI S 5,

WIZ, BREE - 41 « INNTF U R EMBR A 27 ARl OMEBEARK 2K 1-3, 14, 1-5 1277,
WL HH AT OEERIC, TN TOBEITATENE L 72512 ERXRMERE L m < D,
WZZNLLEIZ2 5 & 2 aTEREL 2D I o0 THRRFMRE LIRS 2D, 2055, BREEEHRN
IRA AT EHSERFRADTICONTIE 40 RA > bHTD 2B L2 >TEBY, ESG FRAaT O
E—ZEED 10 BA v MEEERY, 5T, TAF U AFERBER A2 TICONTIE, E—2ZE2 70
RA Y MEDEMEY @L< 72oTEY, MOFEHRE Y T AT U REROBRITBEEMEICE > TT T
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2B EBZOND, SR D L HATFT U AFROHRICHEBR 2313, ESGHEIZIBNT
RS Z LT b,

S5z, EHBD ESG R A a7 LRI DO BRIZHOWVWTTH D, M 1-6 205 1-18 12, K 1-2
WCARTEO S B, 7T—2 8 AL 13 E O ESG BiR A a7 EEKXRHEREEOBIR 2 BAAKIZ L2 b D
S, TAVAIZONTIE, M 12 02KOMEm & LSEITEY, 5071 M ZEITEOHMENG
BOHBE~LEEE TS, X 12 SEMBEITHWAEB & LT, 2 7ol 30%% D Twn
H720, TAVAOBRANBEOMEMICKEIKBEINTWELEDEEZBND, AARIZONTIL,
1 D7ETRARRHBAAEE 22 M L2 b D Z RV CIEL, ESG Bl 2 2 72 BAfR 72 < BREUREAG AR ZH 1 ARV
M5, FEREO/EmR, WE, 55, FEOT7T OTRESCHEHT 7V AICBWTHL RN, HEIC
DWNTIEL, A3 TEN 30 A > FELTOARZED L  AFHRARHIBFEIME < L 30 R A & F2r 5 40 KA
¥ b ORBITIEAR 2 7 EEWIE BRI @ VME 2 R CHAL D, L, 40 A v RELEIC
2% L BOMARHMIBREIMELS 2D, LT, 77 0ARDFTH, FAY, A=A T U7, 4%
UA, A2 RiZ, R ESGHRA a7 RE L 72 5 I 2 THRAFRHMIREANRm < o Tnd, DI &
NH, ZhHOEOEZEICE VT, ESG BEDEHFRRNEAL TWVDHIZEREDMIE S &< . ESG
BE R L TS AREMEDN S 5,

B, EHOBE - 2 - HANF U ZBIR A 37 LRI O BRI oW TR, RIS L
726
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EIE

%13 TlE, ESGB L ESG HE D RHSLHARICHOW TG Lz BT, BfiFE Lo (1) B4 - &
FERNEHRME L ESG OBMRICOWTOSHT] O [ T —bNRXR—=T7F =2 O | [THHYT5H, T—24
N—27 0 ESG BRA aTICRT 57 — % OfFHHHEE & ESG B3 L OEER O R 27 & Rl %E
DOBMRIZ DWW T LTEfE R 2R L=, ESG Bi/R 2 a7 R0 B R A 2 7 1%, ESG #RE~D %f i D
BLELLEBECEDLLFEHREZB L TOVNIEAIT RSO THD 7D, ZHHEKIIEED
ESG ~OW Y MANEZFMTELHDOTIEW, LarL, oREMitDZ < BARL TWHIHE
[ZOWT, fHI R OBEENEREZB R L THDE0E 9 TESG ~DEBAHI+ 5 2 LT rlHeR &
EZ2D,

ZOXRIBRERNOEEIR - BT AATSTfER, oA ERLEA T AaTRERE, HDH0IEE
2 a7 LRI & OBROWTNICENW T, R¥EDORT HESCEZ ¥ —CTHINOEWVWRR L
Niz, BMREORD AL, FEORBEEE 21X U & L7z ESG # & ICBE 9 2 BURK 2 BRItz
THIENARETHIUL, MOV MEARBKRE NSO & ORREIRZ D ZENTEDLHLEERX D,
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2 BAR - AESRME L ESG OBRIZOWTDOSHT
F1ET  ESG & AEZRM L ORFR

1.1 XC®HIZ

2R, BEITHS L O EBRERK O IS A, BEDOH AT U T 1 (Corporate
Sustainability) ~@DHL Y #4725 B HH I8 7 O RERE OUED S DT 0 Dob 5, Fific le 72 ik
M2 B AL, ESGIEREZMARTOEETH{IMULE T THBY, EVXAET LV ERERZOLH Y FITIR
KREYIR AL Z - T D, RO EREGORKRE 5 #t(Friedman, 19701 EEDOMBE T +—< R
i EL, MEOFRER KT H2O0REBMTH S, *HRIZ, AT — 7 KX —Hii(Freeman and
McVea, 200 ) IIFEFE7Z1T TidZe <, B, WHEE, a3a2=7 1. oD 2BREEZ T D, ADINE
ERIRRICI A T, B, a2 H T & (ESG) ZEE LN DA MiEs ik KIbd 25 & Th
LHETFELE, ZO#FEMICEL T, REOTAT IR T 4 EMBERT r—~ 2 AL OBRNRE L B
JEINTWD, ESG L RFEDNRT 4 —~  ZDOBRIZONTIL, JuRkABEHEDOIHSHELO R CHREE
Itz TEREEBIHI N EUNCERE S D 2 & T, REORRIMHANHH 28 LERIICERZ M LS
*9 5] ETBHHR—F—KFH2H Y (Ambec et al., 2013; Porter and Linde, 1995), Z uiL, TEREEH ST
HICEMWRaX b2 b b LEORRE/RZERTEIES] L9 5@ (Friedman, 1970; Sternberg,
1997) LT HHDTH D,

ZOBEND, R TIEIT NV — A N—= T b Sz ESG IEHMBREEEZ AW T, REDH A
TFHEU T ¢ LEEHRME L OBRE DN T 5, EEDHREICON LT —Z B ITIEIC L > TH
SN EMERIEL AT, REOMBIERE B ORHIZRICERT 5 2 & TRERMEEZHEET 2,
AWFZE DT DR IEK 2-1 2RTHEY . —ODRAT v TIRH D, AT v 7 1 TITAEINTED
FiEEHW, BEEEE, (B L7 BRMEZ A NER, 2 e M NERE LT, AEREMEL R
T 5, AT v 7 2 TIX ESG fE#BR & A L OBRIZO VW T o0 2179, —2HIX
X5y BTG R 53 BT & AN T ESG G B & AEERN Bk & OBRZ ST+ 5, —2HIZ/ v XF AR
> 7 BRI K0 B EHUBRINT . F 72 HAREZEIZOWTERERNC ESG MR & AEZ M L D
Bk %z o4 2,

[1st step ] [2Md step]
EEDEHORH ElVE 3T
A7y b ESGRIO7
[& 7E & FE EXa7
HEH | Y 3= yid
56 LRl /i A b SASF
Y v 7 BT
FbTy __ _ 1 TEOEHEH
7t K4y %
e EﬁAnfﬂ 3 H
SREAHE ERDAR
LsiLy s
l—» EESENE — EXR

2-1 i ORI 2
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1.2 T—&

KD GHTTIE, 7T/ — b= « B@iE thax & B3 2 (Bloomberg ESG) D7 — % X — R %
FAT D, 7—2Lb3—27 ESG 2067 0 — LM BE#R E ESG (BT A 1E# A2 HE L. ESG
MBI ZFIH LTt 217 5,

AW TR LIEEBIZLL F O 2-1 BRTH#Y ThDH, AT v 7 1 OSHTix, MEIEHR S INE
L7e% (BMEEE, LB, 78 REM&A O E) 2 HWTAENRELZRIET 5, FEERNOEARR
AR T AT & B Appendix Table S1 IZ7R T, A7 w72 O43#7 Tk, ESG 1E AR & AEREZ M & OB
BRAESHTT %, ESG IEMBAIRIEIEIZE¥ED ESG 1T A HROBHAMEEZFK L, ESG 227 & LTEE
s s, ESG A2 7 IEA RO BEEEIC LY, KFEETMICEDLE CRHELZAHTHD, *
a7 NRE0.1 05 100 DFEFAIZ/Z2 Y . 0.1 RARKBORE RS Z R L, 100 Al A THIIET T
DOIERZARLTNDZ L0725, AFFETIX, ESG IZBT 2R EM 2GR RIEZE CH 5 ESG A =2
TICZ., BECETAEREREECHIERAaT, A IclTsS Aa7, HAFrRcET5
GAATDF—HEZWEL THNEITI, K2-110, INOLDOEHDOIEREHEN T L HHN TS,
FEIICIEG AT (48 4) NE A7 (22/8) KOS 227 (2748) LVEWI EBHND,

#£2-1 HEKKHE (&Y 70

B VA% s &/ME >SN A 2] R RZE
B EEFE (AL 100 7 KoL) 6,631 0.0020 251,605 1,943 8,001
HEH (BEAT:N) 6,631 2 2,200,000 13,678 46,938
5¢ B (HLAZ: 100 77 K V) 6,631 0.0001 365,086 3,142 11,999
72 b (HAZ: 100 )7 KoL) 6,631 0.0009 485,651 4,378 15,248
ESG 2 a7 6,615 2 83 22 13
Exa7 3,618 1 94 22 16
SAa7r 4,389 3 91 27 15
GA=a7r 6,615 9 75 48 7

ARG RIA Lot o T JREE Sy LN (GICS) IC D&, = x ¥ — M. &AM, —
EWHEM - — X EIRULTER, VAT &R, BWT 7/ rY—, BREEY—E R, A%
FE ABEO 1 7 —%ET, T4 pEHEHBORETHY | BIEITL 6,631 tETH D, FEXERNO
AR 2-2 12, BEMEMNOHEER 23 1R T, EXEOETIE, EAM, —RKHEEYM - —1t
A, MERT 7 ) a P —RNERETNEBLZE 29%., 24%., 17T% L %<, HOSETIET AV A, BAR, |
ENZENZENEBELZ 31%, 29%, 16% %< 2> TWnb,
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#22 FEEXEOSM (B TI)

Yy & — Y FN () HE BA (#%0) #E
TRV F — 342 5.16% 22 1.15%
=7 776 11.70% 206 10.80%
j-¥Nx) 1475 22.24% 561 29.40%
—MRIHE - —E R 1299 19.59% 449 23.53%
AT T 558 8.42% 178 9.33%
~NIVRITT 565 8.52% 98 5.14%
&l 46 0.69% 7 0.37%
T 7 ) 0P — 1115 16.81% 323 16.93%
BREE—E X 82 1.24% 7 0.37%
AT AR S 192 2.90% 14 0.73%
R PE 181 2.73% 43 2.25%
&3 6631 100.00% 1908 100.00%
#2-3 &M DA (Y7L
E & Hiisk Zar~ HE
TAYSD 2030 30.61%
H A 1908 28.77%
H 1042 15.71%
Bis 265 4.00%
A XY A 240 3.62%
H 125 1.89%
HFH 111 1.67%
KA 69 1.04%
F—=A T VT 68 1.03%
7T A 58 0.87%
77U 58 0.87%
A z—T 52 0.78%
A RV T 46 0.69%
ZDIEN 559 8.43%
G 6631 100.00%
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1.3 Fik

1.3.1 AEDREZAET 2 EEITE

W& ST (Data Envelopment Analysis) & (3635 0 & Lk € £ K (Decision Making Unit, LA F DMU)
BB, BANZHIRO Y AT LOHRMEZ RN FHET 2 FIETH D, ABFFEOISH T,
FERIZT AT 4 TIEFIEOFEMIC L L0, TR CHEARTEDS BWEETELIN], HDWILTH
CAFERZLZ EOREDRVWERABETEETE L0 ITLo TREDOHREDOHFZITH, Lo L&
THDH, KW O AT » 7 1 Tld(Bankeretal., 1984)% 25 L T, A& oHriEo AF1fe1A7A £ 5 /L (Input
Oriented Model) % AT, AEEZRMELZRET 25, AT T V&1L, FFEFRRES DR T, 7
x4 Td 5 H5% DMU O LI EZRIELT BT, ANEROME/NT D L5 258 (A O A
HbH) ZROHET NV THD, X (2-1) DL, x FADNEREZR L, 72 LJRAM, [EEEE &N
(EBEHTHY ., y, TN EHDFRE ETHD,

6" =min6 subject to

Z}lzlljxij < Oxp,i =1,2,...,m;

Yiz14iYri Z VroT =12, .0,8; (2-1)
Yjad =1

A =20,j=12,..,n;

ZIZT, XA =1 3B O#IE R Z (Variable Returns to Scale=VRS) TH D Z & 2R d, 6°
AN MIET VTR L7724 DMU OEENEETH D, LEDFEEOMEIL 0 76 1 £ TOHH
2720, 00 1 THOIEANERT CICREICEL, bo & bAEEDEENR ., 0" <1725, DMU
ARXTENCHER R TH D,

1.3.2 X8R EEUREZHT (Piecewise Linear Regression)

AT w720, AT v 71 CEM LI AE R Z P24 LT, ESG 1H#BR & OBfR %5y
Hrd 5. ESG EMBARDAEFENRIIC 2O THELZ ST T D720, KaIBER 22 v,
WERE DXy %31 T, HEMTED L S RN S 20 EMAT 5, X512, ESG EHMBAR%BRER

(Exa7), ft& (SRAa7), HNF R (GAaT) i T, AEFENE & A ERBER L OBMGR
ZONrT 5, N (2-2) IIARGH THWERSBIERIR ST OET LV ERT,

Eff; = Bo + BiDisclosure; + a;X; + ; (2-2)

Z ZTC. Disclosure;l% ESG 15 #BI R (ESG A7, EXa 7, SAa7 & G AaT) Thhb.
X; ITRFZCBAR S, M, LAL Y DLEEERE D, REDBMEE R THREIZHTH D,
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1.3.1 J X FABRY v 7 ERESHT (Non-parametric Regression)

JyRZ A RY w7 ERSHTIC LY | EFERhSEE & ESG MBI R OIEIE R BR E T 5, /v
T ARNY w7 EEGHTET VTR (2-3) OB TLEffiRNSEEDOAEENRETH Y | £ 7ox;2 ESG
FAREHROIEE CH S, % L T, Epanechnikov 77— R /VIC XV EfGHT 21T 9,

Effi=m(x)+¢,i=1,..,N (2-3)

1.4 Sy DFE R

1.41  AEHBREORKR

ARG L » TR L7 AEEDRMEEZ K 222 226X 2-5 1R T, EEICL > THREREAR - 5
BEANOEN R D Z L 2BE L, EEDFREEZEEN TCHE L2 TH D, K 2-2 [ZRTHEZER]
DFFNZEY . BERANCAEFEDEERFEIZE, HER DR <25, BRMEDRm D TRWRZEDE N
MINZ b 0D, BEETRRDLINMERL, EHSMOEWVEENEMTH DL, BARM, —&
HEM - —bE R, ERELER, ~NVATT EERT 7 ) 0 O3 EEHREOERNWREEOEN LR
2\, —F, AR, AREE, FEEICHEN L EENERNICZ Y, TV FEREET -
A ERIBRIZ, R REHE L O REEOEN R DLW D,

I+I¥— E=22) it —REBMY -2
?Dﬂﬂ]ﬂﬂ ?:djjj}]ﬂ ?M]]ZD ?Eﬂ]]]]j:l]
& ® & ® A
E fen) # 2 # g
o [=] o =
00 02 04 06 08 10 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08 10
$hEEME (Obs =342) ShEETE (Obs.=776) %h=EtE (Obs =1475) HhEEHE (Obs =1299)
4SS AN T £m )0y -
5 %j D 5 h 5 ;j 5 "i
#Ho = Ho- 2
= = = =
00 02 04 06 08 10 00 02 04 06 08 10 02 04 06 08 10 00 02 04 06 08 10
$hEE1E (Obs =558) $hEEME (Obs.=565) %h=EE (Obs =45) HhEEHE (Obs.=1115)
BERMAFY -2 ANEFE TEE Exu el
5 ° g ° 5 %j 5 -
H = # # 8
o =) =) =)
03 05 07 08 00 02 04 06 0& 10 00 02 04 06 08 10 00 02 04 06 08 10
#h=Eft (Obs.=82) #h=Eft (Obs.=192) I (Obs=181) FPEEE (Obs=6831)

X 2-2 AFERNRMEDS (YT IL)
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AR, 7 AV, FEZENLENDRIEDEENRMEIZONT, EEBDOHMAEK 2-3 DI 2-5 12
AT, T 5L, RS L TRERETAONT, EXNOSMHIIEICL > TERL>TND, =X
NX—ITBNTIE, BARTITEEDEENEVEEOFHENELS ., 7T AU Bl bAEHRMEN 0.5 12
TWEEOEIENE L, TEZRSEEDREDMENEEDOEENE DA E > TNWD, BMEEXT
W, BN R Z L 0 SN KB OAFERMEIZR 2> TRBY, 7A VA8 0705 0.8 T, HA
0.6 1505 FET, FEN 040D 05 FETERD, BAM, AGLFEMEREEY - —v 20D
Bt tHEPE L M SN KB OEEREEZ IR T D L. BM LRI, 7TAY B, AR,
HEEWIEMICR D, ARFEOEAE, AARLET AU BIFRETH Y . PEITEEDREIMRD,
ANIVATT AERT 7 ) n V= L RBEICBWTIIRERENRZLNR, ZOIFNOEXTY 7
VBB AR T, T L v,

— E yiv —_ ; ir g —
IxIF i j-£.N7 ] LRt B R |
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g
2 2
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g
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X 2-3 ApESRMEO S (AA)
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142 ROBEERSITIC X 2HERER

KRR EIGE AT D F T L OHEFHHE RIE, £ 2-4 DY TH 5D, ESG 237 ZWESITHT, B
1230200 25 FE T, BRE2 282505 50 £ T, BEBE3 2850 005 75 £ T, BefE 4 2375 75 100 %
TTH D, ROHTHEFR L, BEBE Z L2 BESG 1EMBAR & EFENERME L OBREZA LML TS, £7°,
A2 ESG A 27 OREUZHOW T, B 1 TIIHFHNICHBRICADTH SRS TS, B2 T
X7 T AORBMERFEOLNTEY, B3 TIIHHMNICHERFERLE 2o TE LT, £7BEM 4127k
LEABICADHENELNTWD, B 112X, BENHRLIEERDELED VIR T, [H#RO
HRTMEDEBERRENEEZOND, B2 TIXESGICOWTHE LN A HERAHELC LR S EDRH
fRIZR DN, BEpE 4282 5L, BEEBEZLZOTARERSLLEROMRT L LICL-o T, A
BhRME L v A FARBEBREREONL B X OND, Y T IVOHEMEICL D, ESGIZET 5 1E#H
B RO X O ITHERD R D Z B30 5, AWIZ ESG EHRA/R RS TH R WEA L iid T
WG ERENREE L v A T RARBUMRICR Y | MERERFARINEE THDL I ENRBIND,

ZLT, BRE, tha, INT U RICEHDLLIZNZENOE MR & APE RN L OB OEM T &1
BlpoTWh, 3. BEICETAHHET (EX27) 2oV Tk, BfE 1 LB 2 TIEREmIC
AEICEDOHENMEONTEY, B3 TIIAEMICR>TELT, B 41X ESG A a7 LRUA
BICADOKHGPRELN TS, #RICETLEWMBER (S Xa7) 22 TiE, ESG A a7 & FERIC
BBE 1 CIIARICADOHSNE LI, B2 CIIMEHMNICHERICEDORRIZ/ZR D, 7208, B3 LB
B4 CIABERMERBGE DN olz, o, INT U AT HERBR (GA27) 1220 T,
B¥BE 1 CIIMAMICABICADHEERHEOLNTWD, BB 4 ICITENS T2 T Aaned, B2 &
Bef 3 CIEMFICHERICEDORENE LN TWD, BLEX Y ESG & H OIF AR b B X v IR H
MWEIRDZ ENRBESND, E. S, GOBREOKRE S HLETIE, GAaTNEM 1 TR KEWN
ADFERNHELN T, B3 TER O REVEDERDELNLTWD, T AT RICTHET 5 HILER
B LRI BRI D . AEPES R L R BT D Z LRI EN D,

THIT 5 & ESG IE W R DK B CAEREMNRME L OBRITRZRD Z LR T 5, 1208, BB,
A E TN U ZAOERBRICEBNTHE UL D fEaEND, £7°. HFHARIED TORnE
B EEDRENMEL 20 ZoHA, HEARNG EE Z LIEEROIESHIEN B E AR 225
WCEWTLEI AREENRBEZOND, LA L FHEISND Z LIFREICET IHERR DRV GEETH,
AEPEN RN L RIS BICIEOR R EF B, BEME~ORRLAEE > TWDHITHE, BREE HH
RIREESOOH Y REOEFN LI FLET L RMENSE X b D, WIZ, [HFREARI D T
ZWIEAE B AEDREDENERBB LN TS, 2F 0, ERAREILTEZLTHIETIIEERND
DTy, WICHERBRO L2 @ Tl RECEREZ L OTHERVABLTLED
ZLICk o T BREOHEMFHEOE TIZH 2N Y | E@mW0 LULOBIRIEHR &2 MR 5 72012,
BIE 2 A N HE LR DARBEEN G D, BEICERE, tha, TAF U RCEb LT, B2 Off
WA LV TIERE A BEREORENE LN TWD Z EICX Y | #EREREARNIEF ICEHE
THHTENTRBEIND,
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F2-4 ESG A7 EAREMRENEL ORIFSHTOHERSE (&Y 7 N)
ESG X a7
ESG 227 EZxa7 Sz2a7y GAa7y
-0.0010%* 0.0034 %% -0.0019%** -0.0167*
1] 0~25
(0.0006) (0.0006) (0.0006) (0.0088)
0.0055%* 0.0013%*x* 0.0037%* 0.0051 **
2] 25~50
(0.0005) (0.0006) (0.0005) (0.0007)
-0.0002 0.0003 -0.0007 0.0104 %%
[3] 50~75
(0.0021) (0.0017) (0.0014 (0.0009)
-0.0200%%** -0.0090%* 0.0123
[4] 75~100 (H5)
(0.0078) (0.0041) (0.0100)
0.0072%%* 0.0061 %%* 0.0068%*** 0.0071%%*
BB R X M
(0.0007) (0.0006) (0.0006) (0.0007)
-0.0033 0.0246%** 0.0191 % -0.0068 %
o F5or
(0.0023) (0.0030) (0.0028) (0.0022)
) 0.0373 %% 0.0409%* 0.0384 % 0.0357%%*
VALY Y
(0.0031) (0.0046) (0.0041) (0.0031)
E¥ YES YES YES YES
R? 0.2854 0.346 0.3166 0.3048
3% 6,424 3,552 4284 6,424

1) *¥* p<0.01, ** p<0.05, * p<0.1

Ty ANTHEREERETH D,

143 U2 AN v Z7EIRBGITIC L DHEER

1.4.3.1 ESG {F#BR & AEZRM L OREMKR

EROFERIC LY BSGIEHRBAR & AES RN L ORI RBARNEEIND, /2 XT AN v 7
[EUF AT DFEFIEL 2-6 B 2-8 127 T, TRV T AL TORETH LN, K2-6 DX HIZ, ESG
AT 25 15 60 MDOXRNZ, ESG A a7 O E L EPESNREN LR AN H 5, 72,
HHRARBEN L L E N LD L ZATFRET 2R 5, ZAULAEI TR L7 ESG X a7

NEWE 2 DA TRIEDRER LRRDO Z ENE R D,
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EEi E 28 ESG & ROA - EH{E & » IR

2.1 X C®IZ

AT HTIRIEI O AT 2, BREE, fhR & N TF U RICET M A L BREOMB T + —
YU AL DRRE T D, BEEREOHIEE LT, &5 WITREHSNZHE > T, EZFEM ESG (I
T oML RV AMMAZ TR T D LICL T, EAR - EERWEICED X O REENRHDTZH D D,
SEATHFZEIE Z AUkt L CHRIAVY ESG O LY MAAIC DWW THIE 21T > T b, 7, BEICOWVWTIX
MERE ARG A EYNE S S D 2 & T, BREOFEPBEMEF e L, REDHY AT X 25800
g A b R S L, MERICERZM ESE S 5] LT R —iardH s, —F. BRI
HpBhAA— /Eﬁliﬂ)ﬁﬁﬁf REHIREZAFR L, FREEFEHBIN TRV & L& SN 5 (Haque and
Ntim, 2018), > T, 2 A M ZWMALEDH HEEBR LEEDOEE LM LSERVWEEES N
Do Flo, REOHBITET MY MAITOWTIE, BREEEOR & [AERICI Y A EZEMT 5 2 &1k
STBMNZRa A bbb e bbh D, 22, FITMRIIE(ED V2T —2ay, 7T FA
A=V kAT HEEITITEOENH D & 56 S 4L 5 (Becles et al., 2014), H /3 ) A THOWTIE,
Bt st & MR 7 +—~ v AL OBENZ < B STV %, Luanand Tang (2007) VEH 32 HUHS
BNEZEDEBITHARICABERIEORREH 5 LT 5, HERFEICEAL T, BFERE0Y =
VHE—DEHEMENRENT = o RAE M ESELIBAN S DL ERBTHMELREINTND
(Erhardt et al., 2003; Hoobler et al., 2016; Terjesen et al., 2016; Wang, 2012),

2T BRORE & AT RICHEN RN S T—LN— 7 ESG OF — X & HW T, BB, Ak
R ARNT AT 2WMOMABBED XD RN b 2w o+ 5, B TR S Lo EER R
PEICINZ . ROA & ¥EMMEEME T 3+ —~ L ADFEEIZ LT, ESG TN DOEY fLA % 3B E %
LT, EEOMBERE G R ZLICRIFT 5 2 & THRMEZHEE T 5,

2.2 T—F

AWFGENL T N— LN —=T ESG DT —FX—A0 b | REIZET 2 MEA%Z 1114, =BT 5
YA E 61, BT AT 20 MA%E 9 FIE L TONZEITH. TXTOEHITIL I —&
BTHY, 0 THNTELYOMYMAZERL TWARWV, 1 THIITE YOI HAEZERL T\ 5D
BREE, A2 L AT U RICET 20 HADONEITE 2-5 5K 2-7 1R T (KO EAFG &I
DUV TIXIRITE B Appendix Table S2, S3 and S4 2 ff) ,
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F#2-5 BEICHOWTOIY FH A

BREIZOVWTORDY A HE
AT IAT VAEEFAT Indicates whether the company's environmental policies were subject to
(Verification Type) an independent assessment for the reporting period.
Indicates whether the company has taken any steps towards using
RIEERER EVBUR

(Green Building Policy)

a7 Ly RN —BEBUR
(Sustainable Packaging)
RETHEER
(Environmental Quality Management

Policy)

BREV 754 F =— VEHBOR
(Environmental Supply Chain

Management)

AL PSS
(Climate Change Policy)
SUREBNZHE 5 FEES
(Climate Change Opportunities

Discussed)

RELEBY 27
(Risks of Climate Change Discussed)

PR B KA

(Emissions Reduction Initiatives)

AR B o i 7 L BR R
(New Products - Climate Change)

TRV X —hRACBOR
(Energy Efficiency Policy)

environmental technologies and/or environmental principles in the design
and construction of its buildings.

Indicates whether the company has taken any steps to make its packaging
more environmentally friendly.

Indicates whether the company has introduced any kind of environmental
quality management and/or environmental management system to help
reduce the environmental footprint of its operations.

Indicates whether the company has implemented any initiatives to reduce
the environmental footprint of its supply chain. Environmental footprint
reductions could be achieved by reducing waste, by reducing resource
use, by reducing environmental emissions, by insisting on the
introduction of environmental management systems, etc. in the supply
chain.

Indicates whether the company has outlined its intention to help reduce
global emissions of the Greenhouse Gases that cause climate change
through its ongoing operations and/or the use of its products and services.
Indicates whether the Management Discussion and Analysis (MD&A)
and its equivalent section of the company's annual report discusses
business opportunities related to climate change.

Indicates whether the Management Discussion and Analysis (MD&A)
and its equivalent section of the company's annual report discusses
business risks related to climate change.

Indicates whether the company has implemented any initiatives to reduce
its environmental emissions to air

Indicates whether the company has developed and/or launched products,
during the current period only, which address future impacts of climate
change and/or which mitigate customers' contributions to climate change
by reduced Green House Gas (GHG) emissions. The products may or may
not be new to the market.

Indicates whether the company has implemented any initiatives to make

its use of energy more efficient.

Fe B =R T — A= ESG T —F N— R
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F2-6 HBITHOWVWTOEY FHLA

HEWZHOWTORY A

NE

BB BEBUR
(Equal Opportunity Policy)

NHEBUR
(Human Rights Policy)

HHE J5 6t
(Training Policy)

REBCSR FL—=v7
(Employee CSR Training)

R - REBUR
(Health and Safety Policy)

DT BN BR

(Fair Remuneration Policy)

Indicates whether the company has made a proactive commitment to
ensure non-discrimination against any type of demographic group.
Indicates whether the company has implemented any initiatives to ensure
the protection of the rights of all people it works with.

Indicates whether the company has implemented any initiatives to train
new and existing employees on career development, education or skills.
Training initiatives should apply to all employee levels, not just to those
employees at management level.

Discloses whether the company conducts training courses for employees
on Corporate Social Responsibility (CSR).

Indicates whether the company has recognized its health and safety risks
and responsibilities and is making any effort to improve the management
of employee health and/or employee safety.

Indicates if the company has demonstrated a group wide commitment to
ensure payment of a fair (could be defined as minimum, living, or some
other criteria) wage to all Group employees, even in those countries that

do not legally require a minimum wage.

Fe B =R T A= ESG T — F N— R

56



#*2-7

T o8F 2 2T HOWNT D EL Y LA

H8F 2 AN T DOELY $H5

NE

EHE 7 m— S )va Ry MinE

(UN Global Compact Signatory)
GRI JE5F

(GRI Criteria Compliance)
GRI $#5 OHER

(Global Reporting Initiatives
Checked)
LUV e S

(% Independent Directors)
CEO £EH#

(CEO Duality)

EEZE
(Audit Committee Meetings)

2I—F 47

B bl =
(% Women on Board)
ESG & B kS5 3B

(Executive Compensation Linked to

ESG)

EMERY —
(Business Ethics Policy)

Indicates whether the company is a signatory of the United Nations
Global Compact.
Indicates whether the company is in compliance with Global Reporting

Initiative (GRI) criteria.

Indicates whether the company's application level was checked by the

Global Reporting Initiative (GRI).

Independent directors as a percentage of total board membership.

Indicates whether the company's Chief Executive Officer is also
Chairman of the Board, as reported by the company.

Number of meetings of the Board's Audit Committee during the reporting
period. In the case of Japanese companies, this number will reflect the
number of audit committee meetings for those companies with a
committee based structure, or the number of board of auditor meetings
for those companies with a board of auditor based structure.

Percentage of women on the Board of Directors, as reported by the

company.

Indicates whether executive compensation is linked to environmental,

social and governance (ESG) goals.

Indicates whether the company has established ethical guidelines and/or a
compliance policy for its non-management/executive employees in the

conduct of company business.

Fe B —R T A= ESG F— F N— R
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2.3 Fik

ARAHTIE OLS (/N 3/ 1E) [ERAHTIC L V. ESG 1T+ 2 B0 #lAx & A - APERSNRIE & 0 BER
o T 5, X Q-DHR 2-3)DREBITAEY A NEAR « APENRME~OBLE M AR~ 3, K (2-

V) IZAEESFEN (Eff) 2L EICL TOT 5, X (2-2)I01% ROA (GREERIZEER) & g

EEIZLT, SO MAEEREME L ORREL ST 5, 22T, ROA [F3HAEHFIHLS | RiF] 4%
(EBIT), X4AFLE., Ble L& CTRE IND, X (2-3) 1T Tobin’s Q ({EZEAMifE) % i Z K
ST %,

Effi = Bo + BiESG; + a;X; + (2-1)
ROAl = ﬂO + BLESGL + Ofin' + Ui (2-2)
Tobin's Q,: = ﬁO + IBLESG,' + aiXi + Hi (2-
3)

ZIT X EERBEOMBER TH D, FEXEOFB LM OELZ L Pr—LT 50T, &
75— HEMBOY I —EHEMN N, 610, BEOBMEEZRTIE. Ve EMN., XA
LRy YhEbarbr— L LTHT 5,

2.4 GIHT DRER

FBWEEDOLE2T7—va e, BURBBREICL T, KVEOEWEXEZHEDDL I LICX
D, BRENREBNT 4 —< AEERT DT LN TE % L Turban and Greening (1997) 235 L 7=, A
W HTIERENREE, e, AT RCET2MY A L ERFEME EO L5 BRI H 50
IR 5,

2.4.1 BREEEE L ROA - AME S DBELR

BUF M OHEFHFERIT, R 2-8 Dl THDH, £, a7 T4 TV AERY A T IIHHMICEER
RIEORRNPEF NI, ML BEEZZ T ERE AR SRET LV M TE TSN 5 H
FR®H 5, MLWTHEBERFICEY, REEFEF D 2RO DO L0 EIENRERE T 28RAT 5 2
ENRBERhI D, B EFEEILBOR O AR i&;ﬁ#—ﬁ%ﬁ%%?‘éif%%&& LIRS Y e BNV Ny
ENb, 70, BREAES EVESRIXAEES RN L ROA L ARICIEOHFZRHELN TS, WL+
B REHY X — EBRT LD F?ﬁ#i#i#ﬁi#é?ﬁ?mﬁ %a&izw%~%
%ﬁﬂ%wﬁj~/tw74/7#ﬁﬁém\izw#~m%_ D, RERFAEZLTZHLI D
(Eichholtzetal.,2013), H->., et fiifiZFH L T, BREICEHE T 247« AO@ERE L L %)
B e A PE T) % b 1= & IR 23 & 5 (Turban and Greening, 1997).

Z LT, REEHBUORIIAED RN L BEMME L HANICARERAOMERNID 5, REFHBURZ
T DI LIk oT, BBIEOE E2E50 GEMMZREMEZ 720 L, 2hEMICERENG 2
5 A[REMEDY B 5 & Miles and Russell (1997)23 54 L7z, fREHIZ, W L CTREEBEC AT A2 LV M
FICEAL, RESHODELZSHOLINTHD, Z0F, REEFHICH L TEER R E L TORE
Y7 TAF = — U EPECRITEESRE LA ERIEDOKENSG SN TS, Rao and Holt (2005) D#&
WLy, REZEET AV 94 TF=2—0 <2 VA IR EREOBE S HER ESE, TANREED
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R AN BT HDAREN D D LR ENDS, ZTOIE), =a 7 L B — BRI E R &
BREBERL2->TELT, ROA EREMEEAEREDRERENE LN,

RIS, FFRETRE L ZAITRBEEHICET 2E A, HlxiX, [BELERER, [EELEITE D
FEMS, [UELTY 27 PEREANGHE & REEE SRR, T THRMBE ST+ —~
ZIRE L ABERERNE LN TR, AT =7 RAF—HmOHEN S RS & [EEEICET S
HRIZHOLDDEAT I RNV E—%WETH L ThHDH, BEREICHTIREECR L LTS &
NN BAEIEN D DEGR L B 2 5, Henderson (2015) DOFEFICHEV, B0 Frfe nl GE /R TR Eh
HICKEEBER O X 5 e AMICH IR T 20 ThhiE, ZhdtEs25S Lo R HIcEL T
BHAHH, LnL, ADORBBEAELNTHWRNEWIFERNB D & KUEEENCET 5 BURITEZEIC
BB LT NN EN) L LERANRERTH D,

# 2-8 BRBIICBAT 2 HL Y ML DO HEE R

T EEZBME ROA A E
N 0.042%% 20.002 0.082%*
AT IATAEERIAT (0.012) (0.004) (0.036)
0.036%** 0.005* 0.015

;FI = . . .
BROLRCIS L £V BR (0.010) (0.003) (0.033)
ey 0.005 0.006* 0.082%*
TAZ L R R (0.010) (0.003) (0.033)
- 20.025%%* 0.006 20.116%*
BECERIOR (0.008) (0.004) (0.028)
_ e 0.025%** 0.000 0.010
BT 7 74T == BRER (0.009) (0.004) (0.029)
0.005 0.001 0.028
SRRREBIHIER (0.010) (0.004) (0.032)
s R 0.008 0.004 -0.146
REEBICHE S HRES (0.029) (0.007) (0.107)
. 0.003 -0.010 0.017
RERB Y A7 (0.014) (0.007) (0.033)
0.006 -0.008 0.052
RS RHDART (0.012) (0.008) (0.038)
, -0.001 0.002 0.013
SRR BRI LA A PR 5 (0.028) (0.009) (0.095)
. -0.010 -0.001 0.008
ANV T BHRACER (0.013) (0.009) (0.044)
o 0.005%** 0.000 0.001
FRIEBR 53t (0.001) (0.000) (0.001)
N 0.015%** 0.008%** 20.034%%*
RSB (0.003) (0.001) (0.010)
e 0.031 %% 20.017%%* 2012755
A (0.005) (0.002) (0.016)
FE YES YES YES
E & ik YES YES YES
% 3,604 3,393 3,560
R? 0.440 0.133 0.371

TE) A EAKHER* p<0.01, ** p<0.05, * p<0.1 H v I NIFHEMEARIEARERE (m A2 MEHERGE) Th D,
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PO RICL Y REOREBERIILTEK LM LS L2DTTRARV, TR - — 7R
(Porter and Linde, 1995)D 18 D (2, BURIC X 2 BEONRIEEMT EH 2B M 2B H LA S DR
D, BEDONRT 5y —< AL ESELTAHEMEND D Z ENERHTE 5,

242 HEBEER L ROA - DEMEE OB

= 2-9 OHEERER TIL, JEHESYEBUR L WHE 5 #F 03N EFER =M & AR ZEAME O W 5 ICHEICAE
REDORERNMBFON TS, REOREIICL- T, EAKSYSBURZ £ T 5 B¥EDAEFED M
DIFEHE L TWRWERFELY 0.043 5m < HEG# &2 F >R ZEDN 0.048 miEV, Z ORI De Grip and
Sauermann (2012) W7o 72 EERIZ KV | WHEAZ T IEAHEDR L VRN THDL E VI FER L —&T
DT EMGND,

Z DI, MEBSRKITMEME EAEREORR L 2> TEBY ., R5IT 0.064 T, JEAEASHEEIER
EHHET B L 0 mE, AN, ANHEBORIZAEPED KM L ROA EITHEARMERICR > T, BB ECR
ERBRIC, BN BN ET 2 2ECR b LT ¥4 M LS 2010 Tk, TROHEERERIC
L0 @ - BEBORITAEDREEADORERPELNL TS, LT, HEEBCSR hL—=71%
ROA L EDORABRNRSH D Z ENnh 5D,

#2-9 tERITBT 5 HUY A OHEEHE R

3 R ROA A
_ 0.043 %% 0.001 0.050%
Dy
R R R (0.009) (0.003) (0.029)
-0.008 -0.001 0.064%*
NEESR (0.009) (0.004) (0.030)
0.048 %% -0.001 0.058*
s 55
e et (0.010) (0.005) (0.033)
-0.004 -0.005%* -0.020
1 v—=y
XA CSR b 7 (0.011) (0.002) (0.036)
n 20,031 %% -0.001 0.040
B - Z2BUR (0.011) (0.003) (0.036)
0.006 -0.006 0.141
INIE 7,
AT HEOR (0.043) (0.018) (0.144)
0.006%** 0.000 0.001
N . . .
IR (0.001) (0.000) (0.001)
0.016%** 0.009%* -0.040%%*
I
RSB (0.003) (0.001) (0.009)
ALy 0.030%** 20.017%%* 20,1175
7 (0.004) (0.002) (0.016)
e YES YES YES
H & ik YES YES YES
FaR: 3,677 3,451 3,629
R? 0.435 0.129 0.367

) AR AKHE* p<0.01, ** p<0.05, * p<0.1 > INITEMEZEERE (23R MEHERE) Th D,
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243  HNAFURBUK E ROA - EME & ORB%

TNRF 2 AT AWMV L ¥ T F—< o 2L DBRICHOWTOHEERE R I1TFR 2-10 DY
Thd, £, EE o —rLa 7 M8, GRINESF & GRI#HE OfERE O —#H O FEEH) 72 2 — R
L— F AT 2B ORN, EE 7 m—o3L a0 %7 MG N EES RN LA E IR IEORK RN G
LBNLTWS, HEZ e — a7 NIIBET2Z 22k, BENEET T — N )La X7 FO
10 JFANZHE D ~&ETHY . Ziavx TAMEL, [958, 85 TPk ORIk 5 —HEOAH
BI7e a2 /R L, XL, ETICBT L2 ROTWD, EE T a—rLa o)y fo 10 KRN
AIETORBE LALSER EBEE LAV, ZEBEAAT+r—~ UV AL EOBEBRH LD 2, T2 TIE
DFRERBBFONTND EEZEZ NS, 1 B0/ RICIHEMBIERFETRDEEDREEAERBRLH
HZCHMRULIEN, T TGRIMEDOEMEIZNED & IMBIEHERBEZOAMEEENRT+—~v A
EDHBERERPFLN TR, LrL, GRINEFIZ ROA L ADERE L ->TEY | ZHUEH AT
FTEUT s mEEHET DEF L 2D A REES R END,

WA, B2 T, IRSLHURE R 2N B PER R & A & A B R EOBEEMAE LTV
Do MBI DOBEANICLY | ==V = U —EERRT D BT, R¥EOERE ERDHZ ENERZ

F2-10 HF U RIZET 5 HLY FL A D HE T RS R

B EEZRMH ROA A E
s . 0.029* 0.001 0.044
7—N)ba N B
Higs w— 3=/ PE (0.015) (0.004) (0.041)
0.014 0.014%%x -0.003
. . . .
GRI JESF (0.010) (0.004) (0.029)
. -0.058 0.011 -0.232
R . . .
GRI #75 OFERR (0.053) (0.030) (0.293)
e < 0.118%%x 0.003 0.258%*
ST IR B B (0.037) (0.011) (0.113)
0.015% 0.009 %% 0.014
I
CEO ZRHE (0.001) (0.000) (0.004)
, 0.001 0,001 ** -0.005
=23 AN N . . .
EERARI-T 47 (0.009) (0.003) (0.029)
_— 0.061 0.051 % 0.597*%x
FAEIR B L (0.048) (0.017) (0.172)
. . 0.007 -0.025%* 0.015
ESG BT B ok (0.019) (0.011) (0.048)
0.020 -0.001 -0.031
N ey . . .
ERMERY ¥ (0.020) (0.006) (0.074)
0.005%** 0.000 0.001
e . . .
0.001 0.000 0.001
0.022%%* 0.009 %% -0.012
I
0.004 0.001 0.012
R ) )
DAL S 0.033%%* 0.015%%x 0,08 ¥
7 (0.005) (0.002) (0.019)
EE% YES YES YES
H & ik YES YES YES
Fiw:4 2,443 2,287 2,426
R2 0.447 0.186 0.345

) A REIKHER** p<0.01, ** p<0.05, * p<0.1 v I PNITEEERERETZE (r 3 MERERRE) Th 5.
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bid, € LT, ESGEENEGHEEHEIL ROA L AERADHERBHE LN TS, £z, CEO ZEIf

BIXEEDREL AR LRAOBSRER->TEY, ROA LABRREOHKRENE LTS, T 2T, &
ETA%EiﬁiﬁF RHRA ROA L REME L AEREOKENESNTEY ., HoRKDO kX
SR THERLEV, ZHITEENEMET 2 BT, B¥EOEEL A ESE L AREENRE S
b, ZTDIEN, BELZERI—T7T 4 71F ROA LHERADOERIZ/Z>THDEN, ZOFREIT/NS
W, EEMBEARY XA ERERBBFEON R 0T,

PEDOFERIZE Y, HANF U RCET IR MANREBENRT =~ RACREREEL G2 TV
LR TE D, FRIC. BURIRZ OMSIVE L VRSN REBREETH L Z LN 05, I b2, FHHE
ra—\)ay Ry bo 10 FRIZERT 22 L1080, BEAT+—~v > A% m ESE D AEEEN
RIS,

2.5 T

FIHIEE 2HOMERND, TR DDOBRIEEZ1T . £ 7. EMANL ESGIEHICBI L, HlgHY)

TR E MR AEE T HRETH D, O, INFT AT HERITRE L HERCHET 51
?EJZ DEELREEERIZL. £h ’F%Té‘f%i&ﬁﬁﬂ?%i VILRTD2ONHRNC DD TH D, £,
REEEHZICHAT HERITRELW I L > TARTILEND D, FHREHR LNV PMENGE, RE
WBHR LAV EARAEFERFEED N T FICHE DB o TLEW, ZhucxtL, — Sl Z LIk o TKRE
RIEEWHEENDTHA I, EROBAEDRHIR SN 72BN EOFEHEAR & AR 2 mEIE R R LD |
To L AMRIEAYIZ 6 L 2 G M R ITEE R M2 M S5 ENERBND,

F72. ESGHUY A HWTIE, ZIRMICEIND Z ENREDHBINTEDO T+ —v L R &
FRBIIEFICEETH D, My R =4 ZESMMZES (Committee of Sponsoring Organizations of
the Treadway Commission, LA COSO) & $§fic FIHE 72 BATE D 72 O O #2355 A =5% (World Business Council
for Sustainable Development, LA T WBCSD ) 23%8#& L7 [ESG L Bh# 35 U X7 DA X 2 A ] (COSO-
WBCSD, 2018)IZfEVy, EHEV Sh SN TV -7 BSG LET LY X 71X, fFET 37
HSNT&7, UL, BEMERICH L TREMIEXN LIy AV METEZ LTV, A%
BI7REATHRE D o<, BEAEZERL TOWRWEERND D, JELEENCEATLI2BRNEDO—2ThH
% (Haque and Ntim, 2018), AMEDFE RN O &, [UEZENICEE T 2 BORIZEE DO MK & A E R BEEN
‘oMol 16T, FEROMEIT ESG L BE T2 U X7 O & [alkE, K OVETER 72514 O
KRBT L THD, TDD, BREFTIVEDNRFEATEENINLETH D,

BRI LT ERY) = =7 b3 L0 A7 CSREEIE DR ZNMET LN TEHEEZDL
b /BRI THRBIRIZEY ESGIZHET DIV MA, FrICEZEOBEEN LI L T 2 BRE X RIC
KT OB EDPHIT 22 03 H D5, TRICX LT, ARRIBICHLER) —F—I1L L0 FX
7% CSR MM 2 Ak L7z LT, H/MBEREITR M RICE Y BIEZ G5 2 L1225, HIZ, BUFHKR, &
O IEBUM R (Nongovernment Organizations) &7V —727 23 v 7RI F— %I 52 LIk » T,
FEED ESG MBEICE I L CW A REMOa IR L —va vk T22 M TEEE2HND,
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EIE RELEFME ESG OBERIZ OV TOHHT

F1HT HEA

REFIC EEHEGRE VWIBXHFRSDH, Zhid., REOER - /TEIO B BREX BEHRITR o
TWab T, EBHMOBENZENEZELAET D, LWIEX LT THD, HICREE RKeEELE.
RFEOFHEE, TR E) ORBCEMBIF, HRISCER e E OB ANBMER EOREBIZER LTHIEN
T T& 7=, Bl 21X Peni(2014)1%, S&P500 DE¥EEZFRIZ, HEREETLEDL D VIR EEZHED D
ECEEREENSY TOERTENLTH D AR EEREEZ N LS HHAICH Y, Eloitto
U— S — N REREBEE 5252 L 2SN LTV, Gowetal (2016)iZ7 A U 7 D) 2 4k
ERBRIZ, RERkEELEE O, DEPECEBRRAR R LI AOMEKE A o Z Ea—0 b H
UL bk & RN IO BT H 2 L AR LTV D, Cain and McKeon (2016)IX7 A U 5 DK
2000 24, KV ERETH D & R INHREREFELENY AT O@WORREBUR 2 %IRRT 2
BEricd v REOIREOETH B REL LD EEZHALNITLTND,

T, DO —EORFIEICHENR N B | AREDOREE DM - 6871 % & ol B M ESG 12
BT 2 MR « BUHICEDO L D CEE L CW D a2 ST 5, ofrici, WwET — % > 7 #4to
REAOMANENZ G AEMBET — 4 X—Z COSMOS1 &, E2EDNH THA L7 /L — L3 —
T DESGT —H_R—=A &AL THWS, COSMOS 1 IZEENDREH O - fEHIT 2 5HHE (%
) HY, INEZOEESHICHNDZ LIFHLL, HOIBREENL THWDLIZENREE LY, £
D=, T TIHERF AT L > TEROENZITH, UL, BIZIXFEDOR ZHET HERIC,
EFE - 507 - BE - a2 CFOKREORBRO 5506, TOHKEMEL oo TWDHIRIES - BEREET
WERNT D, L oBICHWL D FIETH D,

SEEIZ, BRSO O T L L TORFOITZITV, 21> THLNTKT & ESG
DIF W & OB & R 38U X A2 AERL L 72,

F28 T —XOHH

EP. HET —Z RN DEEMBET —Z N—2Z COSMOS 1 D H 5, 2013 F£DF L% 17000 tLDF
— 2 ERND, ZOT—HZRX—20E, BEOMBER (XK - HSHEERLE) . EARNE
WAL, EER L) ARFOMMANBMEREHR (Fls - MR - BB - MR - BB 7R E) AEFEh T
By ZNHDOERIIFHET —Z AN 7LD REOEHFHESD—BE L UESREZLOTHD,

#3-1 COSMOS1 ™9 H AW IEHR

THH N
[HE, AR NINHD, FEHRY ., — . BEEN R, BFE FUH., BB, AFHRICE
M (14TH B)

U, B, SRS BT AR SRR L (EPERY
VAP E T, EIRFR R38R MAIR, JEAEICE T, Evar b, 3l
AFF AWRDIE, FATHR3H5D, 560 EF B 03HD, W HiIcENLD

%5 1 ROA, H¥F vy =-7u— R&D, MBEL ALy HE

Z DD H R FEHIE, BN, T ERD, PEZE . RFEF ORI, A

RE (11T H)
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2, REFOWR - SENICHONTIE, HET —Z R0 7 OBED b L—= 7 %5 7= # 0 Z&
BB~ =a2 7 ST TR o L EBFHINIC L2 DO THD, ZNHLDIEHRDI L | ZOHFFETIE,
£ 31 ITRTERZ IS,

MBER - COMOIEROEHDERIZER 3208 Th D,

# 32 MEMHEHR - ZOMOEROERDER

I e

MEEL ALy o s Y e
R&D CBFJEA T+ AR A T8 2+ DR B0 /6 S 25
e BTG E TS TE AT TE o1 A7 T I T8 PE WA 0 /47 T 8 7 VP
ROA BRI G PEA A

HREX Yy v v T YIRS T E DA AN-ACR B E- IR B AL /B E A

1 SRR In(& PEA R
i BRI D
PEE WS 4 PE S 7 HH
FITAE I I

PR - BEATIZ DWW TIE, ZNENOREBIY TIIXEILEICT, Y TEELRVWEAIZ0 L DK
BELTRSESINTND, HEHNZOWTITHEMER 1T, KN 2 & LTW5D, COSMOST OMERI, i,
PERE - BB DOIE MO EAKEF REIZFK 330D THh D,

PEBIOH) 1.02 1%, LMERB L Z 2% RBEICEEEHZLE2RLTWD, FHERITIBLZ 5 5%
ThV, BREZORELE D DN Z D, bEWVRERZIT 19, KbEORXEITIOKTH D,
PERS CRE DO FEENL, TN ENORFEICY TXEHARBEFEOEEGERL TS, B TLEHHENE
B mWAER L LT, TEmR ), IBEE&ERmRv ), TBFE] TELD], [ETARHDL] RENRETH
o, —J., BEORWERT () A~MicETe), [y, DA, TEHEmEASF . Ta8m
e, [EEE). MEER) 8 Th D,
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#*3-3 FKHEHE

DB T UE(R 72 /M
eyl 1.02 0.13 1
E ik 54.75 10.46 19
HE 0.12 0.32 0
BEIANRD D 0.05 0.21 0
Y A= HITE T 0.01 0.08 0
FERBHY 0.26 0.44 0
—1 0.02 0.14 0
BEEREW 0.26 0.44 0
e 1R A3 R 0.10 0.30 0
AR 0.02 0.12 0
Ex 0.44 0.50 0
RERMHICE T 0.04 0.19 0
EVarihHb 0.13 0.34 0
LW 0.63 0.48 0
B 0.04 0.20 0
FrEmARF 0.00 0.04 0
ANBEBRIZEW 0.05 0.21 0
ANIRDE 0.11 0.32 0
B 0.11 0.32 0
EIT IS D 0.34 0.47 0
E8EMIZVET 0.02 0.14 0
and: ) 0.20 0.40 0
FwLEF 0.03 0.18 0
CEIRD S 0.12 0.33 0
I END 0.05 0.23 0
HRFEE 0.00 0.03 0
fEHERY 0.01 0.11 0

EOFIERD AR, £ 3-4 TR TEYVTHD,
TN —DN—=T DT —Z_X—=Z 2O\, F 1 EZLRETHLI-OEAKRT S,
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7% 3-4  REFIERO AR

MERR  HE HE HRIEITF IR 3K HE

JetfE 822 4.97% 157 I 113 0.68%
AR 89 0.54% HURR I 436 2.64%
= F IR 100 0.60% KBRIFF 1763 10.66%
R 235 1.42% S IR 559 3.38%
K B 85 0.51% RER 164 0.99%
gAY, 88 0.53% Frask (L IR 79 0.48%
e I 106 0.64% s B 68 0.41%
RS 143 0.86% AR IR 57 0.34%
A R 210 1.27% fi] 111 % 268 1.62%
RIS IR 209 1.26% PNSYS 444 2.68%
B E IR 421 2.55% B 177 1.07%
THER 442 2.67% T e IR 110 0.67%
HOL D 4087 24.71% 7)1 145 0.88%
PR )] B 625 3.78% R I 168 1.02%
FREY 214 1.29% i 1 86 0.52%
s 159 0.96% 2 ] Ik 570 3.45%
1)1 B 259 1.57% e U 88 0.53%
i IR 152 0.92% el I 124 0.75%
L2 IR 86 0.52% REA IR 156 0.94%
R IR 243 1.47% KRGy 123 0.74%
g . 263 1.59% EGT 101 0.61%
e [i] Ik 446 2.70% JEE U B 120 0.73%
gl 925 5.59% e B 79 0.48%
ZHR 132 0.80% At 16539 100%

F3H  EF o

TR, BHEICARSA O OMELTA TS, Eko, FEORENOEREEZH LT B, FHiE - 55
R A7 FOEBEH ORBO SENL . FNODORBEICEBT AT+ —v U RETED DA~
DETEMRE I L BEZX LNDICREET) - BRENZHHT LI LN ZTIHEAMTH S, EARNREE
ELT, K3-1 2R T L9, WBENRRD Th D ICRIES « BLREEINIX, [EFE - 2% - #ER -t 0
BOBH ORI ENETNEET D EBE 2D,
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ESES

B

i)

HRee

4 3-1 BT DR A28 O FAE

IHIZ, FORET, LRENTHNITERE - LTIy k&<, B - HEcLv/hal, £
FRETHOHNRHT - BR CTRECEE -2 T/hE<Rs, 20 EICEMNBIE ZLiICRkE S
INEIRY D D, ZOBRLERIRE N BEMNE H OFE~DRBEDORE 1%, KFAmE VI HRICL -
TRIND, RNTAWTEEEZTY ., Bl IXEEOXREIORFAWMPIETHIVULX, CRIEIVE
VWME EEREO AR BUVMEANCH W . A THIVTREES D @mWIE EEHGE O BGENMRVWE IS H 5 2
LxaRT, £, BRIBENRIN, FAEMEL O EOBGEOIE L > 2 EOREHRHTE 200%
AT E LT, FHERLVIOHEPBRELTELND, ZHUEETNIEEWIZE, ZOBENRE
IBRESE-EZ2 L0 I<KHHATELZ Lx2RkT,

Eoficix, fmifgs LT, BBIFH OBGENSCREET) - BRENDO ZSORFIZL>TEEHZ &
DHEEIN TV, REOHFETIE, FACKTFORBEND DD TIERL, LAT—HNELSE
HDLWHFOEERD L ZENEE LY, TOOOEREN LR FEL LT, RFOBEZNEREC L,
TNENDOLEIZONWTHEREREL TN L ERELHAE L, ZRICL > TRTEORNZITH, 1§
MELEL T, PRVRFICMA D ZLICE RS E, RFE2EZL<THZ L THRONDIHMH DA
T UATHFOEEERT H-OORETHY | Ao, —BKBRHEFET LORRIZHW S
T3,

Fafi KT oromfkR

SHTORER, 2 5THHEOREEZ O - BBINL8HOR FIZEMN I LT, £ 3-5 FELEKOR A
e BRFOHEREZRLTWVWD, TNENOERORAFAR DOBEAIZESNT, ZNHDORF%2%
MBS R, e RN EITD. —M R AE. R, filiEm &S,

£ 361X, ZOFRE, TNETNORFZELICAMERGOEREZE O TERRLTND, FINTE
N FE ONTEFIIEDART, FAICHFEONZERITADARERF>Z L &R LTS, 12H
DR, TFEmgE] 1L, W) & T OZHPNEoAm AR, [BFE) TE 0D, IHTE
MR OBEBENADARER MR Lo T0E, ZDLOMAGDLENL, HILWERS L
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#*3-5 WFoHrRR ; AL whR

A Hioty
Fe RN FATH B 1/ G R £ NI S}
Mgt ' - 3 i
FhE 0.24 0.15 0.14 0.12 0.12 0.1 0.08 0.06

HE 0.35
BENDBD 2 0.3

Y A=HEIZE L 0.15 0.16

RERRAY 0.39 0.13 -0.11

— 1 0.34

BRI R -0.12 0.2 0.15
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B2E BAR - EEHRMEL ESG OBERIZOWTOSHT

Table S1. Descriptive statistics of financial variables and ESG disclosure scores by sectors

Sectors (# of firms) Variables Min Max Mean Std. Dev.
Net Fixed Assets (million U.S. dollar) 4.64 251,605 8,127 23,971
Energy Employee (person) 2 95,498 7,616 15,825
(342) COGS (million U.S. dollar) 0.02 222,739 6,422 22,902
Revenue (million U.S. dollar) 0.01 264,960 7,765 26,154
Net Fixed Assets (million U.S. dollar) 0.00 61,278 2,149 4,952
Materials Employee (person) 2 95,498 7,616 15,825
(776) COGS (million U.S. dollar) 0.35 166,982 2,784 8,004
Revenue (million U.S. dollar) 0.13 170,497 3,403 8,819
Net Fixed Assets (million U.S. dollar) 0.08 54,095 1,100 3,238
Industrials Employee (person) 2 95,498 7,616 15,825
(1475) COGS (million U.S. dollar) 0.15 122,721 2,916 8,210
Revenue (million U.S. dollar) 0.51 135,069 3,730 9,990
Net Fixed Assets (million U.S. dollar) 0.08 77,497 1,323 5,127
Consumer Discretionary  g\510vee (person) 2 95,498 7,616 15,825
(1299) COGS (million U.S. dollar) 0.58 199,680 3,313 12,592
Revenue (million U.S. dollar) 3.55 248,983 4,657 15,840
Net Fixed Assets (million U.S. dollar) 0.00 116,655 1,612 5,879
Consumer Staples Employee (person) 2 95,498 7,616 15,825
(558) COGS (million U.S. dollar) 0.03 365,086 5,010 19,391
Revenue (million U.S. dollar) 0.00 485,651 7,053 25,492
Net Fixed Assets (million U.S. dollar) 0.04 18,479 646 1,953
Health Care Employee (person) 2 95,498 7,616 15,825
(565) COGS (million U.S. dollar) 0.00 167,634 2,670 12,665
Revenue (million U.S. dollar) 0.21 179,045 4319 15,420
Net Fixed Assets (million U.S. dollar) 0.06 145,166 4,673 21,907
Financials Employee (person) 2 95,498 7,616 15,825
(46) COGS (million U.S. dollar) 3.93 157,051 4,738 23,103
Revenue (million U.S. dollar) 3.30 210,821 7,041 30,945
Net Fixed Assets (million U.S. dollar) 0.04 31,858 493 2,099
Information Technology g1, vee (person) 2 95,498 7,616 15,825
(1115) COGS (million U.S. dollar) 0.02 140,089 1,779 7,540
Revenue (million U.S. dollar) 0.04 233,715 2,754 11,188
Net Fixed Assets (million U.S. dollar) 2.79 124,450 9,427 20,959
Telecommunication Services  p,,vee (person) 2 95,498 7,616 15,825
(82) COGS (million U.S. dollar) 24.19 67,046 6,584 14,106
Revenue (million U.S. dollar) 46.99 146,801 12,990 27,618
Net Fixed Assets (million U.S. dollar) 0.75 75,709 8,719 13,664
Utilities Employee (person) 2 95,498 7,616 15,825
(192) COGS (million U.S. dollar) 0.33 47,151 2,561 5,331
Revenue (million U.S. dollar) 0.30 51,055 4,623 7,666
Net Fixed Assets (million U.S. dollar) 0.23 44,883 3,413 6,913
Real Estate Employee (person) 2 95,498 7,616 15,825
(181) COGS (million U.S. dollar) 0.16 28,122 1,860 3,842
Revenue (million U.S. dollar) 0.93 31,270 2,552 4,878
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Table S2. Descriptive statistics of environmental activities variables

Mean Std. Dev. Min Max

Dependent variables Efficiency ROA Market Value Efficiency ROA Market Value Efficiency ROA Market Value Efficiency ROA Market Value

0.448 0.030 0.131 0.261 0.085 0.799 0.013 -2.373 -5.625 1 0.431 3.405
Independent & Control variables Mean Std. Dev. Min Max
R&D Expenditure 1.544 1.596 1.560 7.735 7.952 7.781 0 0 0 151.094 151.094 151.094
Firm Size 8.536 8.562 8.543 1.606 1.597 1.605 2.079 2.079 2.079 14.604 14.604 14.604
Leverage 0.010 0.034 0.013 0.960 0.945 0.958 -4.459 -4.459 -4.459 6.175 6.175 6.175
Verification Type 0.124 0.128 0.125 0.329 0.334 0.331 0 0 0 1 1 1
Green Building Policy 0.714 0.723 0.713 0.452 0.448 0.452 0 0 0 1 1 1
Sustainable Packaging 0.168 0.169 0.169 0.374 0.374 0.375 0 0 0 1 1 1
Environmental Quality Management

0.561 0.571 0.560 0.496 0.495 0.497 0 0 0 1 1 1
Policy
Environmental Supply Chain

0.563 0.571 0.564 0.496 0.495 0.496 0 0 0 1 1 1
Management
Climate Change Policy 0.006 0.007 0.006 0.080 0.082 0.080 0 0 0 1 1 1
Climate Change Opportunities Discussed 0.081 0.082 0.082 0.273 0.274 0.274 0 0 0 1 1 1
Risks of Climate Change Discussed 0.011 0.011 0.011 0.102 0.102 0.103 0 0 0 1 1 1
Emissions Reduction Initiatives 0.779 0.788 0.779 0.415 0.409 0.415 0 0 0 1 1 1
New Products - Climate Change 0.146 0.146 0.147 0.353 0.354 0.354 0 0 0 1 1 1
Energy Efficiency Policy 0.376 0.380 0.378 0.484 0.486 0.485 0 0 0 1 1 1
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Table S3. Descriptive statistics of social activities variables

Mean Std. Dev. Min Max

Dependent variables Efficiency ROA Market Value Efficiency ROA Market Value Efficiency ROA Market Value Efficiency ROA Market Value

0.448 0.030 0.135 0.261 0.085 0.801 0.013 -2.373 -5.625 1.000 0.431 3.405
Independent & Control variables Mean Std. Dev. Min Max
R&D Expenditure 1.532 1.585 1.549 7.668 7.894 7717 0 0 0 151.094 151.094 151.094
Firm Size 8.522 8.550 8.530 1.610 1.603 1.609 2.079 2.079 2.079 14.604 14.604 14.604
Leverage 0.012 0.037 0.016 0.964 0.951 0.964 -4.459 -4.459 -4.459 6.175 6.175 6.175
Health and Safety Policy 0.811 0.812 0.811 0.391 0.391 0.392 0 0 0 1 1 1
Equal Opportunity Policy 0.623 0.619 0.625 0.485 0.486 0.484 0 0 0 1 1 1
Human Rights Policy 0.617 0.624 0.614 0.486 0.485 0.487 0 0 0 1 1 1
Training Policy 0.748 0.757 0.746 0.434 0.429 0.435 0 0 0 1 1 1
Employee CSR Training 0.092 0.096 0.093 0.290 0.295 0.291 0 0 0 1 1 1
Fair Remuneration Policy 0.005 0.006 0.005 0.072 0.074 0.072 0 0 0 1 1 1
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Table S4. Descriptive statistics of governance activities variables

Mean Std. Dev. Min Max
Market Market Market Market
Dependent variables Efficiency ROA Efficiency ROA Efficiency ROA Efficiency ROA
Value Value Value Value
0.490 0.033 0.048 0.255 0.075 0.770 0.018 -1.218 -5.625 1 0.346 3.210
Independent & Control variables Mean Std. Dev. Min Max
R&D Expenditure 1.855 1.916 1.865 8.340 8.591 8.368 0 0 0 125.4 125.4 125.4
Firm Size 8.709 8.726 8.710 1.592 1.593 1.594 2.303 2.303 2.303 14.604 14.604 14.604
Leverage 0.066 0.090 0.070 0.951 0.942 0.951 -3.908 -3.908 -3.908 6.175 6.175 6.175
GRI Criteria Compliance 0.291 0.299 0.291 0.455 0.458 0.454 0 0 0 1 1 1
Global Reporting Initiatives Checked 0.004 0.004 0.004 0.061 0.063 0.061 0 0 0 1 1 1
UN Global Compact Signatory 0.116 0.117 0.116 0.320 0.321 0.321 0 0 0 1 1 1
% Independent Directors 0.471 0.459 0.471 0.292 0.290 0.292 0 0 0 1 1 1
% Women on Board 0.110 0.108 0.110 0.120 0.119 0.119 0 0 0 0.667 0.667 0.667
Audit Committee Meetings 0.498 0.500 0.498 0.500 0.500 0.500 0 0 0 1 1 1
CEO Duality 8.882 8.963 8.901 4.600 4.662 4.602 1 1 1 41 41 41
Business Ethics Policy 0.862 0.860 0.865 0.345 0.347 0.342 0 0 0 1 1 1
Executive Compensation Linked to ESG 0.071 0.070 0.071 0.257 0.256 0.257 0 0 0 1 1 1
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