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Abstract

Against the backdrop of global climate change and the deepening implementation of China’s “dual
carbon” strategy, this paper uses data from China A-share listed companies from 2010 to 2024 and
employs a two-way fixed effects model to empirically study the impact of climate risk on corporate
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investment efficiency, while exploring the moderating role of institutional investor ownership. Re-
search indicates that climate risks significantly exacerbate corporate investment deviation, reduce
investment efficiency, and negatively impact it through the transmission channel of corporate debt
financing costs. Institutional investor ownership can effectively mitigate the adverse effects of cli-
mate risks on corporate investment efficiency. Moreover, compared to underinvestment, climate risks
are more likely to lead to overinvestment. The conclusions of this study provide new evidence for
understanding the microeconomic consequences of climate risk and offer policy insights on how to
leverage external governance forces to mitigate its impacts.
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1. 51§

IEAESR, ABRAFEARAL O — i PR AR AR S e IS e . AR I L IESURT ) S R A )
R22(IPCC, 2021) [1]ZE /S IRPEAL R, A6 3) CBUE A Bk R IR B T HET K B4 1.1°C, H
BRI AR FAEEAR . SRRt LI R B2 FrbaA . k=T, RETE 2020 451 T
R g H AR, BTSRRI LT, Hh T S A R IR, BTl
HOAT 2. EAS AR B 15(2023)) 48 H, T M ity = i S AR SO AR o, A vt 54 2 T 5 v
MG XEHE 2RSS, AEREIREFSA S, REFERERETHREKENRZ T .
S RS Pt SEAR G, VE NGB AZ O AR BT A R B Ik, I KU B 4 S R ILAE Al
(IFEATH b, 5800 A SR I 4 1) T 5 225 i e 1k o

BEAh, AR R SR GF R BR T I OV 54k, IS s A B s . AR SRR T
PR R 5 R AR R Y SR B SR RIE R, A AU BE AT R A i B R B R . — T, AR
0 ()R B P R A2 = R K T B E S AR SR I U 5 BUR A B 0 T 5, 25 5 51 R B8 ATy, i
BT A B RMENTE FEEEA R . A—H, ESEERER R, kbl §Eyim
HECR S RIMNE BN, sIREERT . TR BN R ELE, HEREREARR
BRI, AR E R 5E S KN .

2. XEKEBS 3L

ITEEAE, SR SRR R A SRR AT TIRATE T SRR AR — R R A 5 S 454
RIFB G R BN R, BRI 20 S Stk RS MERAS, H 8852 3% E o JU AT 10 567E
(MR &%, 2019) [2]. [RIMF, A5 RUSE 3 o — [ 6 95 AR« I 80P RIS AL 26 XU 7K T B i 42 Rl A 7
IF HHAE BN 2 2 3 (A%, 2022) [3].

TE2E AR I B FHESE S, SRR 5 KU 5 B4 N RS B XU A% R KU (4, 2021)
[4]o W3R RE 32 Bl I SF AR A S HA S A R I A A= FM R I ploh o o 5 80 XU 2 2
BURF 6 AR E B BUR X AL 2 20 EAR IR HE . BR T RAEAR= A5 mm, 198 2 S w58 7= A
18
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AAGARA RS AR SEARZGE S0 1T [ A 98 P= G B B 3, X ARRETRa T = A fi B vt .
I W =2 ) 2 B B AT 2 B SR i — e RS B P E R R . ek, AR B R S S ARl i
M EMAEE, MR, FEEFARE(SIETSE, 2021) [5]. [FE, @EordHmar. /R
FHEZFAT M S RS 1817, EAIE M RNUA B =ik ORI EE, 2022) [6]. EARCKRUL, x|
R 2 Aol (P W 45 AR B, 38 INARAT I BRG 206, (5 FH RS IG K,  AN T 388 AR AT PRURSE il 1 (Rl 8 5
2021) [7]. e, i ] RS AN SEAR ST 0] 68 T mlohn el 4% R FHALER, TR Ah ml S ist, O XURS (1
MREE, 2020) [8]. LAl A5 RS IE I 4 fil 2R G0 AR & 48 2 SEARGE PR R 1], T E i Mk i AR PR 2B S
g, SECEWIRN T ELLEEE A FT, RS T RA R, F NP RS (ESE, 2024)
19

R ERTIR, @k SCHER B A 2 R I, IR SCHR 2 BAR T T AU RS A BRI A S TR AR T
W MBI, AR, X Ay 52 i b AOW A% 5 R X — A O IR T I A I RS . BRI, 7SR
RS RZ R AV 5 BE 5 I R v, AN VR BRHL BB 75 DA R W] R HEAE A, A — AN A 560 1) B ()
T, ACRETHIMBREN ARSI BIRGE, STUEA AR P55 e A S M5 R 5 5T 4
REM I Z P AT R A A

3. RO SHRRL

() B IR X Al $5 8 Rk R S

SRR 2 B 2 AN IRIE R AR R . E e, ARIESEYIIBGE S, BN TR LR
(K — TR, AN E S A E VE R B A AR R I ANHE 1, 30 1 AR R (KA T FE 1
FE TS AN AT I BB RS, BRPERYE BRSO TR 5, BRI R A IME RS RS, R
NBBEA R Hk, ZEAREBEBUOVERZE SBR[ WA s IF 78 4 — 8 AR Rein kil — %
(K7 HFR 9 D IRE A U XH A ML SR AN AR B iR b e, 5 B R W] RER KIS M 15058, 2 8#
WAE. RN, JvbsRAESESRECRIE S, Wl aEREHEPAGE ISR, 51 RERE . &
Ja, MRAEE BRI, AR R R ST, el 7R 5AMBIR B E . N Z RS
SIS o ANERBETEE o XE DAYHER DA bl T A RURSE i 11 S X BE T 5 2 BESRFAT S v 1 UG
s ATTHE R ML A ERRE BT ARA . RIS, HRAT SR GOSN A T BESCER AR Dbt o Aall i i 5% < s /0 el
A H ST B BUME O IE BRI - BTk, SR AR H

HL: UM RS 2 2 35 BRAR A AR B R, R R b 5% 9% i 12 2

(Z) FT 5155 Bh B A A RN 3 A

G SRR YN TR A TERN, AFAERIE B AR TR [ R 2 A 45 Al 3 SR Rl 55 1 AR 7
e, Al DU IS PR U A MM EAT RIS o 2 S KU IR T S AN E VI, D MR B 2R
B RRIEE BB ZR M AL SRAG T v P DU b2, B 7 v bl 5 55 R B8 AAS o 51 55 i B A 3 T
oo WA T TR R T ARV AR B 5k — RN AL 55 54, (R R 2 I BB I 52
B BT ToREI IS S EINE, SNl R N 55 RS XS, S A AN A
BE RS, Pl s, T, SRIMASCE B H2.

H2: S XS IR 2T Ak 5 55 Al B8 A, b I PR AR A Lk 45 B

(Z) FET PR 5 00 8 5 2N 5 B

DB FEE N AT NEES 5%, HEFREIRE, BERSIR A N2 ) O H 3 5 15 B4
FRILRE, MNTTAT R A Ao U Aok e S T ey o BRI, R B LBV B A LA 5 B2 3 2 R
AT B AR, et JEE 11 M B TRl 43 B UG e R B AN AT O RIS ML LB
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AR T I TE B AR K 2 A7 A8 B AR U %o A7 75 A R0 i 22 B3R AT [ ) 488 % e SR 2 o T S i i & 3
1Eo WAk, PG E RER LGl s, HAER AR RS PG RO =, i R H oK rE B, s
SYNTRE T, BE0E B A VPl A0 RS 1 SE Ve e, BRI 3R s SRS B EE T, AT PR A5
BN 0 JRUGE SRR T 5 B AR S D 0 DA 3 3 i 9 240 o S S 5 R R A S T gl o bk, 2
AR H3.

H3: AL 0% 2 RF I R 68 67 1] 0 00 AU 5 A A R 5 2 TR R R o
4. Wt

(1) FEAIESE S B KR

ALk 2010~2024 4E [E A i BT AR AR TREA . T AR Aok B [E 78 % (CSMAR)H4E e
A H A G308 1 T4 B 1 B 7 B8 . AR SR R AR B AT A0 N AR 1) BIBR b A R R AR
A ST. *ST #1 PT HIFEA, HIBRERT BT ARFEAR, 2) BIBREREZEM SHEE . 5 ffiE KT
1 LR BT AIA A 1 AR RIREAS . 3) W BEHEAT 1% 48 AL EE . S &M P T BE , At 37,545
25 WA

(2) &L

1) ARSCHIRREAR BN %R (CR) . BT 4 4L 81146(2023) [10]/0F 58, RASEET SCAR D HT 5188
S ) JT AR B S SR R R . BRI R R A, ARAEEIE AR A KR 1A
(BLE 96 NRBEIE, i 1), X ERIAT AR BEE, THE A SRR A T B B
S5 AR F RIS, B AR RS A AT EEAE AR & 2) ASCHIB R AR SO k4% 7
R (InvEff) . K Richardson HIEEEERIAY, W AYIEAT [RIA, 50 HA 5 22 P 400 0] B Ay A b 4% B 20
BRZLHERER, RV B 25 BEBOR, BRI, AR EME KT 0, NMFRRHRETE, Kk
Zo WIFREEA L. BAABAUIR: Investic = fo + f1Growthe., + f2Cashi1 + BsLevii 1 + faAgeir1 + fsSizeit 1
+ feRetir-1 + frlnvestiy1 + Y Year + YIndustry + eii; HiH1, Invest R B SERRHTIE R BT : Growth R
BRI K Cash RREAH LR, Lev BREF~MFiIR; Age T LiFEws; Size Ronnl il
15 Ret RSN % Invest BRI T SZH; Year A1 Industry 73 5 R RE AT BRS¢ A
BRI ZEME: 3) A A2 BN 55 fil 5 il A (Dfc) . %5855 (2019) [11]M0AIF 7T, KA Ak g
55 B P B DL S 47 BAOK B VR 7 VR P B R S5 R B A s 4) AR SCI 9 A8 B 4% B8 8 e (Inst) . 2
F ALV AE(2015) [12] AT, SR BT A wl R A IR 5 58 R I 5 B i AN 5 A w] S R LU B i S LA 4
WHF . BB LIE NS 2 FiR.

Table 1. Climate risk lexicon
F= 1. SEXEIRE

R 270 A4
B, BT KE. K. ARG MR, GE. GBS, R, REE. TR, R, . K.
WOK. M. RS ML M. AL B, BB WE. AT, WM. DA, B
WERE k. BR PRE. T RE. . T, M. MK, MK, WA, Wi, SEA. X%,
AL R AR KR AN TR, T IR VM. MUK, iR, . KA. %

WLOOBHRL BREL IR BUK. ML M. PRI 8K, BT

Ok R RBR. SR, ARES. EFR. FAE. B, RRIUE. JEVERRUR. KFAAE. JGfR. RH.
BRI RHL RIRAL RS BEFE. AERE. AR, R VUK. BRI M. HRG mRk. REE.
VAP O ¢ N2 - AN /i AN /5
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Table 2. Variable names and meanings
%2 BREMRREY

A A AR RS AR L
WS AR & N Z5te gy & InvEff Richardson 1574 o [ 5% 72 26 XHE
R B AR R CR A R T ST AR RS EL A x 100
v s {325 bt LA Dfc 0 45 e PS5 301 ik B
AR UMt 5 Rl Inst BUMIH A 2 5 L 1 38 A
AL Size SN DI EE ST
R Age U TR RN 1 B R0
Al K Growth BB K%
ZEEIE Ocf G B R B T A S (R
Y B Lev S
Pl i o o
SVl $ kS Roa VR A
RN R Al Topl B 7 IR
HHE Bsize H L AL I AR
M7 Ll Indep VINE = IV (ieh & TN
PG — Dual FERKGRAMEERRA—, BN RZNO

(3) AU
RS 252575 )5 55(2022) [L3]HIRT T it s R IHIAR S8 g Sl X0 0 ] 5 2 AR R EAT [ U o o LA
BRI BT -

InvEff, . =, + ,CR;  + @, Controls;  + g + 4, + &, (1)
Forb, InvEff ONBREREAR R, A E] AR RSB ACR RS CRi VAR AR, AW I Lt
B Al WURHHE R Controlsi AR AR s g A1 A 73 I FS A RIS 0] 2 U AR 55 e W BERLT- IR
5. SSUEEERS 54
(—) RS
T EARRAVEG T G5 R WK 3 o, RIS R Al T XS AT MR B R G DA AR R 22 57
(IR, R 4% 1 A2 B P S IR F) i MU 55 A0 24 =] 3 BRAG A7 AE — s i 22 52

Table 3. Descriptive statistics of primary variables
3. TETEMAMTIITER

Variable N Mean SD Min p50 Max
InvEff 37,545 0.0355 0.0408 0.000362 0.0227 0.235

CR 37,545 0.170 0.152 0.0209 0.123 0.869

Size 37,545 22.35 1.294 19.96 22.16 26.37

Age 37,545 2.346 0.672 1.099 2.398 3.401

Growth 37,545 0.131 0.350 —0.561 0.0828 2.000
Ocf 37,545 0.0479 0.0674 —0.150 0.0463 0.242
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Lev 37,545 0.436 0.203 0.0624 0.429 0.909
Roa 37,545 0.0335 0.0655 —-0.231 0.0336 0.213
Topl 37,545 0.332 0.148 0.0793 0.308 0.731
Bsize 37,545 2.118 0.198 1.609 2.197 2.639
Indep 37,545 37.77 5.424 33.33 36.36 57.14
Dual 37,545 0.271 0.444 0 0 1
(=) EAEES

FEAERNASR IR 4 PR, ERIMAMEMZERAZEREI T, 5(1) CRINAKEZ NIE. F(2)R21E
IINARME I 55 4R AE 42 ) A2 B 13 5L T P RTS8 SR, CR (R E 535 R 1), 3R WA A0 IRURS 0 88 5 AR 11

1=
W

M

AN, AP SR AT EE . 51 (3) I 4 i fil B A SESS R, Wox CR BRECN

0.0101, 7F 1%7KF523, Ui B0 MG 2 038 BB R AR, I BRAE 7 A SR HL. SRR T T

AV R AN RE T, A B R X AR R B IR AR R, R T S i 8 A DA R 38 B2 AR HEAT 9

Table 4. Results of benchmark regression and mediation effect testing

4. BELRAEASHAYNEHER

) @ ®) 4) (5)
VARIABLES InvEff InvEff InvEff Dfc InvEff
CR 0.0118*** 0.0108*** 0.0101*** 0.0052** 0.0099**
(3.0865) (2.7999) (2.6093) (2.0598) (2.5613)
Dfc 0.0360***
(3.0999)
Size —0.0013* —0.0009 —0.0014** —0.0008
(—1.6888) (—1.1198) (—2.4270) (=1.0589)
Roa 0.0647*** 0.0629*** —0.0268*** 0.0638***
(11.3028) (10.8980) (-7.7975) (11.0215)
Lev 0.0063** 0.0086*** 0.0635*** 0.0064**
(2.1057) (2.8383) (26.9139) (2.0099)
Growth 0.0114*** 0.0112%** 0.0010%*** 0.0111***
(12.1093) (11.8825) (2.7378) (11.8575)
Ocf —0.0297*** —0.0288*** 0.0138*** —0.0293***
(—7.2244) (~6.9840) (5.6113) (~7.1035)
Age —0.0082*** 0.0151*** —0.0087***
(-5.3077) (11.5601) (-5.6071)
Topl —0.0028 -0.0031 -0.0027
(-0.6023) (-0.9376) (-0.5793)
Bsize —0.0011 0.0007 —0.0011
(-0.3925) (0.4094) (-0.4017)
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Indep ~0.0001 0.0000 ~0.0001
(-1.0012) (0.9452) (-1.0235)

Dual ~0.0001 0.0012** ~0.0001
(-0.0986) (2.3471) (-0.1530)
Constant 0.0335%* 0.0582%** 0.0734%%% ~0.0295** 0.0745%%x
(51.3007) (3.4455) (4.0463) (-2.3116) (4.1015)

Observations 37,545 37,545 37,545 37,545 37,545

R-squared 0.277 0.293 0.294 0.653 0.295

e $ESNAREBIA T ZH ARMERRER: % 2% B RIRRE 1% 5%, 10%[F/KF FRE: FH.

(=) Rt

NPRERT FE 25 R AR E N, A 5 B RS M EEA 42 1148 o 2] T2 R0OME AR J 00 XL 56 A R 48
RIS, IR HERRE R TR . BRI IS R INEE 5 For. SIQ) 5 R BT MR R FF
1B, SFE 5% IR B35, BI@)E R m REUTNIE, BAE 1%/KCFRFFR 2 . =Rl e Rl R
WS HE B 518 B AR EEE, 0 ARG R Ao b A3 B RO 1) G T 2 M AR S 25 A7 A

Table 5. Regression results of robustness testing

5. MR EIEER

) 2 ®3)
SR FEA A1 [ E CR ¥t J5 —
VARIABLES InvEff InvEff InvEff
CR 0.0091** 0.0100**
(2.3459) (2.5728)
L_CR 0.0123%**
(2.9648)
Size —0.0011 —0.0008 —0.0004
(~1.3660) (~0.9889) (-0.4161)
Roa 0.0646*** 0.0620*** 0.0634***
(10.4325) (10.6810) (10.2434)
Lev 0.0079** 0.0090*** 0.0060*
(2.5176) (2.9020) (1.7969)
Growth 0.0111*** 0.0110*** 0.0103***
(11.5563) (11.6872) (10.1309)
Ocf —0.0285*** —0.0293*** -0.0320***
(-6.5924) (-7.0482) (-7.1691)
Age —0.0079*** —0.0078*** —0.0120***
(-5.1125) (-4.9257) (-5.9029)
Topl —0.0017 —0.0030 —0.0021

S
=
=
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(-0.3587) (-0.6371) (-0.4205)

Bsize —0.0006 —0.0007 —0.0030
(-0.2033) (-0.2392) (-0.9867)

Indep -0.0001 -0.0001 -0.0001
(~1.0457) (~1.1586) (~0.8566)

Dual -0.0001 -0.0001 -0.0001
(-0.0746) (-0.1327) (~0.0805)
Constant 0.0769*** 0.0701*** 0.0775***
(4.1822) (3.7858) (3.9020)

Observations 34,479 37,544 32,086

R-squared 0.301 0.306 0.099

(1) s 253 A
3 — AR TS AR I8 T AT b S B e (P TR, ARSI AR A, IR 5 55 R R A
(D E A s, S EBESE(2014) [LAIMIBFIT, R =AAEBTI G, M rh /e RN AR 4 2-1
2-2 R:
Dfc,, = A, + B,CR+ B,Controls, , + i, + 4 + &, (2-1)

InvEff, . = 7, + 7,CR+ y,Dfc;  + y;Controls,  + 1, + 4, + &, (2-2)

BARBIAZE R AL 4 Fos. 5P Riass RU5 55 Q) FAERNIHE R —: 5 PRk REIags R
AF7R, CRIRHCH 0.0052, 1 5%/KFE3E: bR AP EE A CR 5 Dfc, 455 u1%1(5)
Fizn, CRIIZECH 0.0099, 157E 5%/KFR3E, HRHEGHIG@)MHLA AT T, B 6 55Rl 5 A TE
AAGE R S MR 4R R I R A T R ER . kA, Dfc FIRETE 1%/KFIEm B3, BBk
g vt Ak, 2 BIR S LRI, A S IR R B, AMESIE | A SE % H2.

(F) WL

BT REUERNARAY, A0 AN LR 5% 25 45 i 5 /M XU, 1) 52 L I0T (InstxCR) A4 ] 5 3 A Y, FL At
BN B is:

InvEff, , = ¢, + @ CR,  +,Inst;  +#,CR;  x Inst,  +¢,Controls;  + 1 + 4 + &, 3

SAIERNHSE R 6 Fros, F1(2)58 HIH R EN-0.0740, 7E 5%/K-F0%, UWIHUHBE# RERAE
A XSS 15 B R B G S R AR B SR . UM B A B b iR E R B YR G B T
RS BORAE ), RO, A8 ER A 5y e AN EIA B /7, AT a2 R AN 58 1 51 A i 230
A ZE AT, AR TAT N E R S KT, AR AR RCR R M7 2 . A S H3
(CELI LAl

ON) H—B ot

N HE— PR ITCTR RIS A F SRR R A AR RCR I BE, ASCHE T IR, DR EERA G K T%
A FREAT 93 it BB B 4 (Over Inv) A BEAS 2 41 (Under Inv) 323 134T [ .

SrLIENASE R 7 fros, EFIQ) ALY, CR K REAE 100%0/K-F B2 N IE, RH UMK 2
IR Ak AR AT o AR, EFIQ)BFEA L F, CR M RBOANEZE, UL U5 KU R 2 i el

o
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WATEA L HBLXFPEE R SRR T RE AL . A RS fie A5 b b AE T I AR e e 5 A BRI 70 N E H gt
AP RS, RT3 B P B R K AR R AR AT A o TS XU A B 5 1 R 2 4 il P 43 2 U

[, S5 & HABR RN, A AT AR W TSR “Wedi” AIHBEHT SRS .

Table 6. Regression results of regulatory effects
2 6. PR EYILER

1) (3
VARIABLES InvEff InvEff
CR 0.0101*** 0.0121***
(2.6093) (2.9457)
Inst 0.0318***
(3.3448)
InstxCR —0.0740**
(~1.9686)
Size —0.0009 —0.0010
(-1.1198) (-1.2228)
Roa 0.0629*** 0.0608***
(10.8980) (10.4341)
Lev 0.0086%*** 0.0085***
(2.8383) (2.8000)
Growth 0.0112*** 0.0111***
(11.8825) (11.7710)
Ocf -0.0288*** —0.0289***
(—6.9840) (=7.0016)
Age —0.0082*** —0.0077***
(-5.3077) (~4.9639)
Topl —0.0028 —0.0022
(-0.6023) (~0.4666)
Bsize -0.0011 -0.0012
(-0.3925) (-0.4332)
Indep -0.0001 -0.0001
(-1.0012) (—1.0354)
Dual -0.0001 -0.0001
(~0.0986) (~0.1455)
Constant 0.0734*** 0.0735%**
(4.0463) (4.0427)
Observations 37,545 37,545
R-squared 0.294 0.295
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Table 7. Grouped regression results
7. HeAEIAZER

@ @
VARIABLES Overlnv Underlnv
CR 0.0113* —0.0041
(1.7873) (-1.1092)
Size 0.0029** 0.0029***
(2.2549) (4.1885)
Roa 0.0597*** —0.0387***
(5.5251) (-6.9015)
Lev 0.0041 —0.0072**
(0.7930) (-2.5527)
Growth 0.0176*** —0.0036***
(11.3035) (—4.1098)
Ocf —0.0226*** 0.0221***
(~3.0850) (5.1972)
Age —0.0144*** 0.0033**
(-5.3310) (2.3022)
Topl 0.0113 0.0099**
(1.4094) (2.3653)
Bsize -0.0014 -0.0002
(-0.2953) (-0.0720)
Indep —0.0001 —0.0001
(-0.5510) (-0.7616)
Dual 0.0015 0.0002
(0.9603) (0.3050)
Constant 0.0028 —0.1006***
(0.0947) (—6.2302)
Observations 15,210 22,335
R-squared 0.440 0.352

6. ARG SR REW

(—) HRdw

AT AT 2010~2024 FEFE A B BT AR, RIT U XS L BB AR, A5 U 4
W B, AR R BRI R R, I AT as e il — RIS 56 5 AR AT

P —

B AR SR T 4 R A RV . WLV I A B AT A B 5
BIHE, 2RI ol SRR B R B S 0T . S5, TR ORIL, R
RGBSR B % SV, S0 S L B
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