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Abstract

This study examines the effect of R&D investment on firm performance and value of Chinese
private firms. Through R&D investment, firms aim to acquire knowledge and technological
resources to create innovation and competitive advantage, which ultimately enhances firm
performance and value. However, unlike other investments, R&D investments are characterized
by high adjustment costs and risks, uncertainty and asymmetric information. In addition, the
effect of R&D investment on firm performance and value has been shown to be mixed results
due to various internal and external contextual factors. Therefore, this study intends to
consider how the ESG activities of firms, which have recently attracted attention, act as a
contextual factor in the results of R&D investment. This is because interaction with
stakeholders through ESG activities is considered to be an important factor in securing
competitive advantages and sustainable growth.

In this context, this study measures the effect of a firm’s R&D investment on its
business performance by dividing it into financial performance and value, respectively,
and examines the moderating effect of ESG score on the relationship. Based on empirical
analysis of all Chinese private firms from 2010 to 2019, the results show that a firm’s
R&D investment has a negative impact on performance and a positive impact on value.
Furthermore, a high ESG score of private firms positively moderates each relationship,
emphasizing the importance of ESG activities.
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S= UG7Ige| R&D FXP7H dEduiet 771X
o DiXl= ¥k ESG gaiX|r2| =Hsu}

8 o

B Th F3 w97]4e] R&D A7 AAATet 719K mlas ek Skl
sh3 glek 719 R&D A4S Bol A4 2 71649E s, ol Bl 4l
A S92 FEste] FFHOR el Aot 7S ol AL BER Itk 1
Pt R&D FAH= the ok thd o 24u g3 99 AU glon, 2ah
Ak vty RS USHE S AU glck Eak 7] Qo] A3 chaRet vheliel
HRE 2910 QIsto] R&D FAF 3Ruel 7ol nlXE 9FS B4R A

(e}

2 Holm glrk. olo] ¥ AT A FEukm gt 7|9le] BSG Bo| R&D £
o Al ot YAl A4 AEFHEAS weletud Pk ESG BES FI
olHUARETY HBAGL 7de] A 99) Buok ool A% s HHS 9]
3 Fas aoloz Bk 9ly] ujiolh

ot HiZol M B AT 7|%le] R&D FAh ATl lXE e Al
Aol 197 PR 242t ol Sstl, O Ao ESG gatae) 2 mnE
slelgie). 201045 201997k F5 A4 W79 thom A% BAt A
7199] R&D EAHe ARl Aol R e, Telm 77 el Pl
PaFE F A HolErh E, O WYY ESG BHSE 2o wAE 3
HHos 2As- ATE HolFul ESG BEO| FANS Fxstu qlrk
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719 R&DO| ojgt R4S Fa) AW 9918 BEelel 7] Aol
A& E=ol= AL ExF JtlJaffe, 1986; Gupta et al., 2017; Liao & Lin,
2017). R&D £A ol ZAEE 2|43 RS 719 o] efere oln,
u}Z AJ%H(Filatotchev & Piesse, 2009), IPO 7}X|%H 7K DeCarolis & Deeds, 1999)
Y EA ] A1} gFANHua & Wemmerlov, 2006) 5 7199 Aol F-A4% el
Qake 7] ol wilo] R&D FAL 71de] ©r)HR) Felolt 4T
o BEHE /AT GOriGu & Li 2003), “E2HA2] WA = AT
Zo] Aijof] A& Q] kS FTHLev & Zarowin, 1999; Zéghal & Maaloul,
2011). E3} R&D Ex}o] A2 q-]oHAﬂ AAFe vlBAQl A|Zke 7R 9)
o[l A1HAR] F40] 7hAl Wolirks AT ATHChan ot al, 2002), € L}
o7 A A BT - g ATE EAGE S(hang et al. 2007
Aol A= A A= EAE] Stk

o5 7199l R&D FAH ATl HAE &
/\]X]— =, 1_7];(-10 /H_]J-O];(] Z]—7]X41_ /H_\,} ] ]
71gol At vt A adE= Qlsky ‘?z @LM(Bmko 2022) E3t 7
ool FhmLt AE gopwel 7o clokst Hekdel RolST AR, WA W
ZYA Z2AlA 5 ST W 9A] R&D FARRF HY AT 7}4 A o)
FHFE T R AHEStHA AdRkE AaE 7FR|aL 2cK(Chiesa et al,
2009). o ol A= 719S SR g A HA] AghAolw, 1 At
5 7)E HAF /PES FH0R daw Anel tae 2gw 7w
(Boiko, 2022; Zhu & Huang, 2012). o]of wigbx] AGAATIe] =4 =T} 7]
Aol A3 AEFAQl Q9012 A 1ydof & HRAo] U= Aot

olggt Al AVIE HgLr & dis T A WVIdE des
R&D FAp7} AR ATl mAE GG ARAC) kel AT Aok 7}
7} heo] SRIsk, o] BAelA 71900 AAl BolomA ESG BES
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S= UG7IYe R&D FAPL Yt 7|7 kx|ol DXl Fet

A om BSG Bl st Fadah walo] Z7ieke FAlol Wb 3 vl

719 Al A=A ESG 55 At qlrk 7]9)e] ESG &5 F5

Bl o2t T ofSA S0l 0578 3l olae] $EAgl
A vigoz 7o) Bzt A AT WE & Ak /1Y Heke) B4

o] —,——rgi 71k O‘I‘J(Freeman, 1994; Friede et al., 2015; Gibson, 2012).
71919 R&D £A7E FIA0R AN AL Slat 719 A
oS A3} EAG] ESG B SN A% s AW 9 ohuap

Sfat 7190 HEHe HEoR B 5 ot Aol

oo wepA & A= otfe] AT HES H}E*Oi 719 o] R&D FAH7F
Aol mAl= FERF 1 A lojA ESG &Ee 24 avE S
19719e ez gelstazt 3tk (1) S 1 071‘§94 R&D FA}= 7]
Fe] AFARD et A7RRI ol 4 ojmel FRFe mIA=TR (2) ol=Rt
A4 7]1919] ESG BE2 oWt Ao Ag anprt A= olagt A
T AES ZY7|HF(resource-based  view)I} o] f| A R}o| Z(stakeholder
theory)= SH o2 HAFA 242 Al jitk &, &2 d4s T W97
4ol R&D FA7F Agduet 7o) njAls ddF= A5 A% 24uE A
Aletal, sAlel ESG &9 oS AA HFxsto] S5 7|9ATY F&
Hp §s]aA) gt

F

}im%

Il. OI2X uiZ H 7H24d

1. R&D Exjo} AT
AL 718 (resource-based view)ol] WEH 7|F-E AR £ AEd|l,

AT fisto] HE 7Ide] BRsh] ALY, Hashr] &

sl= Zlo] ZQ35lthBarney, 1991; Wemerfelt, 1984). o]z

45 7hed 78 AES AL TR A e AEsh] SR digAd

APoR Griron, E3] 7|&xtYe 7|l 41Xl I AlFata, o

€ 7143} Blarste] 2pEstE FAYE gRd ¢ Es 8% AT A
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(Rodriguez & Rodriguez, 2005). o]of watA 7|HEL 345t EE3 7|&
18 et shsl] gIstel R&D Fabol] WEsHe Aolck

719> R&D FAE Fdl 92 A4 F9, Pal Vs 52 HEeR
71909 B BAel AT FAL 7|hFich R&De] EARH= 7]9)
S A=z AF 9 Vs S AeHeRE 3T sl ¥ wom(Arz
et al., 2010), °]&

=
A 912 #8349y uolth. S5

i ojghe FGrant, 1996). Z, o|@% 7]9Je] R&D FAE B3 #4 o
o A4 JHst AAUT S 9y S WA YR B 4 b

5
Zo|tGrant, 1996; Erden et al., 2014).

T2y 7191e] R&D FA= A9 T 22 o84 a4t Al
k2] b=t 7]EZ o= R&D FAb= AgAQ
o] 2l Jaks 7IdE] FE7)
FAR= mlEH]E(sunk costs)o] pHEEW, XE9| ES 2HShH=dE HA
oF-o- H|-go] A4Q¥TKCzamitzki & Hottenrott, 2011). £3] R&D FA} B2
g Aol Sk uf) @Ayske ARESkehs e Blgoz AE|E7] ol
tt2 Ex9} 2pEskE ti(Eberhart et al., 2004). o]#3t B8 &S 7|9 I}
w3 FF AES 25 (Liao & Rice, 2010), A=+ R&D F£AE £3t 0]9]
o] AIgtE 7tsAE =& Ao|cKHillier et al., 2011).
o Yoyl 529l F3=0]E(shareholder theory)of|A] 2, R&D FA}e} 7+
714 85245 7H 71949] ARl deso] 529 o& Sl 74

=

GRS WA WL AL A 729 ol 913 wr1H

| 5ol YFalior sk, AdAol w2 B7IAY AIdEE AFsHor &
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27| w5 o]|cKFriedman, 2007). 3] R&D =4}
9= 7HAAL Qlew, B4 B vt ARES pukskal Qe 40 W2
E]o] QJthBakker, 2013; Khan et al.,, 2019). o]o] wlg}A] R&D EAE =3t
Sagt A3k AT Sleid 1e AR Azlo] 228 S gle

(Alam et al., 2019; Sun et al., 2022), ¢] GA|E EIHLAS FHEBIAL QlolA
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S= UG7IYe R&D FAPL Yt 7|7 kx|ol DXl Fet

B7149l 4akE Fshlols BAEES Aum gick

2. R&D FAp2} 7| Y7HA]
RbHol R&D FAks 4] 79 43 22 Z714Qd 7199 ol
5840 FF= v 4 Urk R&D FA= AR v BAA 9,
E gt Aol =& T FAIH(Chen &
A FARE ke 7192 Sal#l 71]del=t
7 We Adel A tiZeltiGu et al,
o]

Ibhagui, 2019), R&D]| T
L oogRang 3049l

o rﬁ"i

2016; Vithessonthi & Racela, 2016). o]&3t 2|50 $o]24Q] H7l= A7) %<l
ke B 4 7o) 2RA Qe Ful, 71909 A% ks A
e 384U FF= &+ U= Aotk

. A
EZh R&D FApof| it w3y defs vige s gAalela, o4 e

AEI AT BASL o Bal B o AN HESte] 719
o A o] FHAL G4R BIT S ALKk 2010, of vobh

7199 R&D FA= g4l 71 349 e F6f 7199 A 7Fede
AlFst 4~ QIEE =22 FTHChakrabarty & Wang, 2012). o]of wh&}x] R&D
FAb= 7199 714 maeAde =olal 8-S AsHeS st S
Fohe A SAlol FAG FA] of2fRt 7199 Bl Het JHEE

Hig oz HrlAolx|ut, £521¢] Hhg5 Hol= A= HojEti(Jackson &
Johnson, 2006).

?

AR AEA Y FEoHolen 2 7| FEN ofyzt 7Y el
e FlE o olsiaARES Br140laL FHAT VdE $5A

Aok $FcHFreeman, 1994; Mitchell et al., 1997). Tlofst o TAIAIES R3S
opelstal, T1Eo] Heh AHHS S8 4= Qlohd, o= 7199 AdaaFdel &
= 7] tjZoltHRowley, 1997). o]ejgh apg oA 7|2 ol HAAES] &
714o)a1, HLS 7|E EFAFoF & TR AJo] =AY SItHFreeman, 1994).
= olo] walA 7L Z7FFo| 1, T2l AT} AR Eat Z=2=0] o]

ols ddste Aot $H= 7= AS "olA Hfdt olsjeAEe 8+E
o2 A71Z]l oole BAsor & Fasdo] EAR:
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ool g oE wigom F3 Wgr|del FAL Wl FGHTtel
L wgel e )2 AolX, 7| AskXIeh 2 1Al Autele 34
2ol e 0| Ao S gt g HUS At

ZF la: 5= WG7] YO R&D FRH= 2} ) o HAF s A

oJck
7 b 557 UG R&D EARE ARG S0 BAN S
#ojeh

3. ESG H7[x|e] =4da7}

71¢1e] ESG &%5of thal 2572l Qo] Z7ste) weba] 1 284 o
Al A&A o2 7F2E 1 QItKNekhill et al.,, 2019; Tarmuji et al., 2016). ©]o]
s 7199 ESG Baa AdsHA He 893 HEo] oz gt A4uE
ghlstalAl sh= °4:rL—°] oJojx|aL itk o= 7|EA o2 ESG &sol 7Y
o] ol B0l AAF o]e] W LAl Aubo] n|x|i e ZAo T
t}oFglt =917} 1} 231 QltiLandi & Sciarelli, 2019; Velte, 2017). ]% ot
Ao FEA] FE2 7199 ESG S5 HIAHT A2 vlE-Z Eo=F
™(Bassen et al., 2006), B4 %12 o} G54 ALE Fl 71‘5«] A%
o] ZAZ¢l 9&S dlrf= AHo|tHAlsayegh et al, 2020; Aouadi & Marsat,
2018).

_l

oleldt AT AH= 7l%le] olUAAEL] ] FHL i AYBE
o djoF & "ane AZIETh 7190 olslaARtE 255 dol 1Y, T4
A, LA 5 7190 AABEI} AW Qi BE FAZ olulain, of5 o
910] 219 Fzo] Fag TS BstthBamey, 2018). 3] 7|17} ol

7]
AL ZF HBAS TP AEG] BHOR HrhET w|(Miles, 1997), A
SRYHO|T, BEG AU THHIA She /1Y T olsjnANE



S= UG7IYe R&D FAPL Yt 7|7 kx|ol DXl Fet

H(Cheng et al., 2014), 2|59 7] Ao o
Aol oI5 FF 7Y A& v e =Y
Bhattacharya, 2009). <, o|s|UARELS] A5 =
o8 719 A A& 7Hstt A 9 Aol =2 7] "zl
719 ol5Y FaAdes Zelska, #Ed daAo] EAshke Aol
(Clarkson, 1995; Donaldson & Preston, 1995).

olof wiEbA 7|49 BA -9 ST A& 7HeT AR fl8l Rl o]
HARES] 845 AR er HAs|ol & Fasdo] EARItE ofgt
ol A ESG a2 AkElol tigh PRl BARMA 7199 WAdat ofu] |
o= M A7IH, 7199 7H] Asels A4 ddF= &t 53] FARR
oF 1A, 5 yoprt Uil diFoAlE Bt JHEE ASFeEN o5 &
Toll g 4 o, =2 AFE Ad 79 T4 AelAE S F <l
FF} AEE AT 4 Aok F, 71U A FFEsol olsiEAA
o] o7} wow, FHE mtfA o] Wopx|al, HHO| Frido] FobMA F
A agAlo] FAME = Q17| wjEo|tiCheng et al., 2014).

ESE, thEt olsu A= AA Y Ffet o)de Bl 229 A4 7|uk
13lek 4= Qlth(Kang, 2013; Mitchell et al., 1997). o]of whafa] 7|Fo] 7idk

Al R ARl e T8 oslHARIERY A2 AAS H

4= &= Ao|tiMiles, 2017; Mitchell et al., 1997). o|e} Zro] 70| th
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ARS8 2 AE AT 4= & o o 92 A
St sl"oll HI o slew, o] F8f dAlo 7Hx7F ¥ EokA= Aolth
(Jiang et al., 2010). © tto}r} o]&]dt Aol A ESG S5 E3f o|s|uA A}
SolA sAMel YRS Aues AsR gathy, ol 7]%e] R&D T
Aop 2 BEAo] we AABE it A4 ST haT 4 vt
(Guerrero-Villegas et al., 2018). ©]o] tfjall4] Feng et al.(2022)«= ESGS| &2
Bt AlEer Bttt ARINE Sl olslEAR=lAl S22 B
Alsst7] ol 71949 71 F=2 7Rs A H0)o B#ATE = AsAHLe
= Bt

o|Z|gt R&D FA}e} ESG &Fol tiet ofsfitAR=Te] 3= 719 T
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=2 7IXE AET 4 91O 5 (Bos-Brouwers, 2009; Orlitzky et al., 2003), ESG
IS o W BAZ fA WL 5 olw, o AT 2 )

f4x 29 4 9 AHLS 7FAal QItHCheng et al., 2014; Dhaliwal et al.,

2011). ofof mehA 7]do] olsfEARES] 87 She AR ESG Ee=
Aok, 7199 Aol 384 9% £val @ 4 At Waddock
& Graves, 1997). =, 71¢]¢] R&D A7} 71912 w7 A Ql AFAzbe)] FA
490 Qe Fe BAEe 3 6}741 sk g Alel 471219l ATkl 719174
£ § polFt o¥e ¥ A= st
oo} 7o teolo] webd F3 w97Y] ESG BE) Gt BAE =4
& W74 R&D FA7H 94T} 7197kl lAs 9 42 ol

o} Zro] AT Aoz J|etHA 7ML MAsTh

I} 2a: 42 ESG B+ Gt v197]9/] R&D EX19) F YT 7
F-)o BAE oFstel Ao/t

7P 2b: S ESG FPATRE 55 W79 R&D EARep 2[R 2
’S’(ﬂ—l HAE 3 Aol

® AT PIES BN} <19 1>o] S

Qg 1) a2y

Performance
Hia (ROA)

R&D intensity

H1b

Value

H2a 7
(Tobin's Q)

H2b
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S= UG7IYe R&D FAPL Yt 7|7 kx|ol DXl Fet

. S

L AEpgs 249

H AL s A=Al HZE2 9)5le] CSMAR(China Stock Market and
Accounting Research)™} 31 FHiAM) ] ‘Als]Z Q] F7IX F(it&Ta{TiF
ByE 27 BE5HtE CSMARE F=1 Asto]et A Aol AE
T AA7IAES AFA Am 9 Aot dHE ookt ARES A
3ot T 7|dedtol]l dnbAer E-8EI Sl ©lo|EH| o] Aot (Wang
& Qian, 2011). E3F 3FYe] ESG H7IA#FEE= ‘RKS(Runlin - Global,
Rankings) #7b A2et tio] 3% AAV|de o= s gEAe
ESG H7}7]¥o]ti(Ning et al., 2019; Xiong et al., 2016).

A7 o] 47 7|7k ESG H7IAE/} Loz ZlE 2010€5E 20194
7HA] 109R] 7170 AAskglom, S5l 719 ATt 7197HA 9
et AR= ARlyEA Y RS v fldl tH1S A8kt E3h 2 S
ol olA AL FAste] AR AFErE o4lE+= ST(Special
Treatment) & “ST 7|2 A|9J3}ct. o]+ ST ¥ ST 7|PEL 44zt 44
Az Qlste] AR Aol qltk= B7EE W 7|YE0]7] wiEel AF
AmolA RHE S EY 5 7] wiZo|tKChu et al., 2011). “12|5}o]
S59S Aesta, HFHoR 251971 w7, 17,110709] HSA 5 i
SR 2 AFE skt

BA wpHogl <outsl A WA A](Generalized Estimating  Equation,
[e)

55 YR 4 tiHorton & Lipsitz, 1999; Liang & Zeger, 1986). E35t, o]
AT A= 7 BEEA| o= AolE anEo® FAste] Fet 44
£ Al Fsh= AH-o] i Ahuja & Katila, 2001; Ndofor et al., 2011). © o}
7h AREe] B0l wEt ZF 7ol iRt o8 #Ee $Hste A AEst
=8 oA o 83 S AlSRITHLI et al, 2012).



2. ¥g=0] 2444 A9

1) B4

2 AT FEH VI BREet 77 SAKEE(Return
On Assets, ROA)Y} EHIO] FHTobin’s Q)= 22} 2435} th ROA= 7] <
olol& 7|4 FAMOR e gomA 7ldde] LTS SAshon] Qur
Hog 8wy Q= A Q WHo|tl(Firth et al, 2006; Peng & Luo,
2000). 717k ATRIS FRIAAE Bk ghe BAA FEAAR e
#kQl Tobin’s Q& ez &kt ol 7199 97149 sS4 &
2] g} o) ARS BT EB A71Mel ZI7H) 2ol ok oA
Q1 WA A AAE Hiol gisk Aol ZIthE whela glrkUose o
al., 1996; Lin et al., 2006).

i

2 A9 SP¥ee wiEY tiH] ¢IXF R&D A& H[EQl R&D FYofe
(R&D intensity)E &-8-5}% thRodrigues et al., 2020). R&D FeFr+= R&D &
Ao} At HlaLste] A4 o] gk 71 =] Al o & S5
7] wj&Eof R&D T} H42 A FE K Ayaydin & Karaaslan, 2014). THY
R&D EAe] Afzhe telam Beachy, 719 Eel Ro ATS
7FA17] wiizoll R&D FAM}F A 1He] BAE EFAHA & 4= 7] o

—_
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S= UG7IYe R&D FAPL Yt 7|7 kx|ol DXl Fet

4) SHH=

B ooiro] Exugl uj e} 71 EAo R Ueo] HAASIYh HA
2ol B E Wz oAl el == olAl H|R-E o] 85ttt o|AF
o= 7] A oaEA I olA 9] Brteh A 5= Eokel BUEY
oJ5-e 3t} olo] waka] o]AbE|e] FFw(Ding et al, 20152} EgolA} vl
(Pearce & Zahara, 1992)& 53l A5t

719 EAO Higrl 14 AN, A9 BEAulE, 7Y
FEE 242 ARSI WA, 1 AR 719 Sk o

A3} 7]

2

% Ak
o ulgRA 14 Aol Be4E 71U B % AFH Aok Awsi

o

ti(Alam et al, 2019; Hillier et al, 2011). & Haule x| 7|go] A5
Q1 kel tlEo] AR QL Alofel FRFe wlA7] wZol FAAFlA FA
FTH Hles ARESt] FAISHtHWang & Qian, 2011). 4 Fd3= 7112
HeFAQl ojbdd BT 1 Alale] qlold AFAoR AHF WA U]
o FAHIEC]E(ROA)S te¥2 AMgSlo] FAIsHITE E3, =7t &
7193 o] e 7Y AdH oz 7R o e AT A F
oA 71ge] R&D FAY] goldS =Y 4 Sl7lol SAIsHAtH Teirlinck,
2017).

upR|eto 2 x| AFJHH(Firth et al., 2006; Wang & Xiao, 2011), Z1&8]3L
QIER(Li et al, 2015) 2ol S AAskLA 242} Clul2 BAlSL.

< 1> 7|E FARTY A &4 AAE AASkL ek WA, A
< BA oz A &N 3.95%F R&DO| FAFsH= A

o2 iyt & dto 2EHLRA 139 AXE & ROAL) Tobin’s Q=
Z¥7y 2749F 0552 YUERFon, AR 8% ESG AIR|4= Hot
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%5 Wgrigdel W AYe o l6volw, W 83O THH oA
£ oF 2799 ASolAE Fu Gl A0R vehdtt 3% W971UEL 9
Y710 B B 354%) AARES BolF M, SR oF 39%S ¥
AR AT Qo AA AL 19%E 1F AR Besk ek ol
S SEY AT B4 A3 BE W4 2o 4RASE 07 slgoR &
AN BEBAEE oA 5
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WF7192] R&D FA7F 73940t 7147FA]ofl mlAl= <
ol w3t ASEA dafo|ty. WA By 13 By 32 77 FA MesEt
FAE Aoln, By 2& S ”]@71‘”—4 R&D FA7} p<0.01 {+oj==]
A Aol Rt )9 FFE mA= Aol ERlE M 1ad A[A]
5| A THB=-0.0640). =3t K % R&D FEA7} 7197120 v A& 4ok &
gt AutzH p<0.0019] ooz H(Ho FFE HojFm, 7Hd b &
3t XA ] ATHB=0.0062).
<3 3> T WUYG7I9Y R&D T2 A daet 7197 ] of mlA= g
ol lolAl ESG AR 2danE AuE Adolrt my 29} o]
R&D FA7F g3t 7+ Al qlolA ESG AatA4=9] Foatg Ma4E
Folskoich I Ay}, A Ag o] Wako]l Yoz v len, p<0.001
gojkzo] Ausl owA 744 222 2|7 HTHB=0.0105). E3h R&D
27 714710 mA = gRkel 914l ESG A 4= p<0.05 oS
2 oA ZAFHT} 9L WolZzmA 714 2b T3k 1] HYTHB=0.0001).

27l olefet 2AENE AFT BAHQ Aup <1 29 Zo| 17
2 Eato] 247k Azttt
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|O—I
=

9| R&D EXI7t

FEguet 71¢7kxlof ol &

oo

=13

(% 2) 3= 1lg7|Ye| R’D FXPZF ZFMutet 7|47kxof o|xl= FE*

TEHG AYAHTHROA, tH) | FEHRG: 7| Q7EX|(Tobin’s Q, t+1)
23 1 k- l) 23y 3 oy 4
. . -0.0640™ 0.0062™"
R&D_intensity (0.0211) (0.0009)
Total directors 0.0992 0.1003 -0.0098" -0.0096"
- (0.0841) (0.0843) (0.0037) (0.0037)
Outside director rate 0.1140 0.0982 -0.0135 -0.0142
- - (0.3525) (0.3532) (0.0148) (0.0147)
Fixed asset rate 0.0339™ 0.0315™ 0.0007 0.0008"
== (0.0078) (0.0078) (0.0003) (0.0003)
0.2435™ 0.2389"" 0.0036™ 0.0039™
ROA(®) (0.0096) (0.0096) (0.0003) (0.0003)
Leverase -0.0429"" -0.0461"" 0.0038™" 0.00417
g (0.0059) (0.0060) (0.0002) (0.0002)
Firm vear -0.0599" -0.0668" 0.0145™ 0.0151™
4 (0.0207) (0.0209) (0.0012) (0.0012)
Firm size -0.2224" -0.2411° -0.1383™ -0.1373™
- 0.1117) (0.1121) (0.0054) (0.0054)
Year Dummy YES YES YES YES
Area_Dummy YES YES YES YES
Industry Dummy YES YES YES YES
Constant 7.4980" 8.4512"™ 3.29117 3.2276™
(2.3665) (2.3871) (0.1152) (0.1149)
N 17,084 17,084 17,110 17,110
Wald Chi2 1383.30"" 1382.54" 3853.75"" 3904.20""
@t p<10, © p<05, T p<01, ™ p<.001.
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( 3) 3= UF7|gde] R&D X/t ZdFgntet 7|F7Ix|0f 0lxl= He

. ESG Mufx|4e] =AE

I_ab

TEHG AYHIHROA, t+) | TE5HSG 7| Q7EX|(Tobin's Q, t+1)
23] 23 2 e 3 23 4
R&D intensi -0.0520" -0.2419™ 0.0064™" 0.0048™"
- v (0.0207) (0.0322) (0.0009) (0.0012)
ESG score 0.1104™ 0.0768"" 0.0014™ 0.0010™
- (0.0078) (0.0089) (0.0003) (0.0003)
R&D _intensity 0.0105™" 0.0001"
X ESG _score (0.0013) (0.0001)
Total directors 0.0916 0.0718 -0.0096" -0.0097"
- (0.0821) (0.0817) (0.0037) (0.0037)
Outside director rate 0.1312 0.1699 -0.0139 -0.0138
- = (0.3454) (0.3437) (0.0148) (0.0148)
Fixed asset rate 0.0378™ 0.0393™ 0.0008" 0.0009"
- (0.0076) (0.0076) (0.0003) (0.0003)
0.2119™ 0.2036™ 0.0035™" 0.0035™"
ROA(®) (0.0100) (0.0101) (0.0003) (0.0003)
Leverage -0.0373™ -0.0372™" 0.00417" 0.0041™"
g (0.0059) (0.0059) (0.0002) (0.0002)
Firm vear -0.0603" -0.0551" 0.0148™ 0.0149™"
Y (0.0201) (0.0199) (0.0012) (0.0012)
Firm size -0.5374™" 04777 -0.1432™ -0.1426™"
= (0.1118) (0.1114) (0.0055) (0.0055)
Year Dummy YES YES YES YES
Area_Dummy YES YES YES YES
Industry Dummy YES YES YES YES
Constant 11.5151™" 10.7245™ 3.3210™ 3.3129™
(2.3471) (2.3352) (0.1155) (0.1155)
N 17,001 17,001 17,025 17,025
Wald Chi2 1693.61 1778.11" 3886.75"" 3889.85™"
“ F p<l0, T p<05, " p<01, ™ p<.001.
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1. A2 2ok % AKX
& 7= T UG7IHe] R&D FA7E g ael 717l ol Al
Fo éﬂ_‘%a o 7Eea, of BYolA 719 ESG B 2PEIE Bels
1L_‘L_].U§ %/\1 oz 7]040] 7\]_1_ 7]—-—-6]— AAS Hs}

-

F

ahe} 47178) 7] 7}745—& orold 4284 a5t o velrh st ol
TAAE 7F AT2ARE Ao 9= 7199 ESG EEo] o]y 3t TAE =45}
= 23 94 7&%‘2—;} 5 Qdiek oo B o] Amp goke okt Pt

WA WA 22 7197]909] R&D BEAb= w2 el ARG T 2z el
e HoFe S sk ol 7199 R&D FAlole 7|E4 o=
et miEnjgo] pubEaL, Bt dg AEo] xS, 55 AT
Aol =2 AIgsol] ol @713l s 7] stk o
A Ao AR Ao} FU AE2S HEhdH Zlo|th(Bakker 2013; Coluccia et
al., 2020; Czarnizki & Hotternrott, 2011; Khan et al., 2019; Leung & Sharma,
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2021; Liao & Rice, 2010). olo] wa}A] 7]¢lo] R&D ExIZS E3+ R3]
B Aol R JFS nAcks FL ohA P B 5
L Aalg B 22 9t}
oleb MO R R&D FAH= 7|A7H Gyl A AnE AT
L 32 BRIsgITh 3, R&D FAL @120 2E FYHTE otatilzIA
190 A 918 R 5 DA S 50

32 o

chggt olsiuARES] %WWOW J*‘:”HUP 711‘412 : *l?l o= oY
SHL Sle e 21T 4= QUjlek &, ol webA 71E Ao AE 23
B8t 71972 Urola AuE A 5Aof Boiko(2022)7F A4

folimol R&D FAjoh Tharet 791e] Hekdel 9% qbe] wAll ofat 71+
AL AR 71 Q5 FHoR HAE AolA YEAL AFR FF 1
g7l shefat Aol ojel7t gieka 3 4 glek

7, BSG B0 a4 wilo] TEs F7Hlel wetd F2 097)
%19] BSG TF 4] 7191e] Al eabagel] nx: A Hng 3t
QIakgich. o] G4 7|E ATt TS A 9l et A AN
FHOE St ESG BEC] FAA A A BF Aol FAH L.
= F5 wg719e) RED sk WHel 3 149l wyAel Je
ESG ZHgo] 98hA7l 212 dold, 932 YA YFor Ay
42 SIsT) e, 540 1971 TR RAD FA1) 340
B2 ESG BEol olF % Aotk AE AFskack %, 7199 ESG 2
2 4BHOE SAsk G 719 RED FAR A% YRA B
s, B B ASATIE FAA 4TS e Holek

¢
l-ﬂoR

e

whviez X QT Y19 Ujelne] cheet olsiAAel Fane 7
SR AI1E wolrdr) olHRARES RAD BALE B Suskuz) sk
71%19) A9 3B RN DA A% KT A4S FT AW 99 3
Hol| Al A5A-8-2 3ltci(Clarkson, 1995; Donaldson & Preston, 1995;
Orlitzky et al., 2003). o]o] t&}] Ozdemir et al.(2023)2 o] UA A= HA
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