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Abstract

Against the macroeconomic backdrop of an increasingly unstable global climate system and a rising
frequency of anomalous weather events, China—as a typical monsoon-climate country—is facing
severe challenges posed by the frequent occurrence of extreme weather events. Public utility enter-
prises bear the critical mission of safeguarding people’s livelihoods and maintaining social stability;
consequently, their operational stability is highly susceptible to disturbances from changes in the
external environment, particularly as climate fluctuations pose a potential threat to their financial
performance. Based on data derived from 600 representative samples of public utility enterprises,
this paper employs econometric models to empirically test and conduct an in-depth analysis of the
specific impacts of two key climatic variables—precipitation anomalies and temperature fluctua-
tions—on the core financial performance indicators of these enterprises: the Return on Assets
(ROA). The study finds that: 1) Precipitation anomalies have a significant positive impact on ROA,
and these results are robust; 2) Climate shocks only affect current-period performance and exhibit
no lagged effects; 3) These impacts exhibit heterogeneity—precipitation levels have a significant
effect in western regions but not in eastern or central regions; the water utilities sector is affected
by precipitation (coefficient: 0.017), the power sector is affected by temperature (coefficient: 0.019),
while the gas sector shows no sensitivity. 4) Digital transformation positively moderates the pre-
cipitation-ROA relationship (interaction coefficient 0.001, p < 0.05), indicating that digital capabil-
ity amplifies climate dividends. Accordingly, the study recommends that enterprises establish a cli-
mate-finance linkage early-warning mechanism; the government should accelerate the intercon-
nection of meteorological data with public utility enterprises, build a unified climate risk data-shar-
ing platform, and refine the disclosure standards for climate risks among public utility enterprises.
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Table 2. Descriptive statistics of climate variability and performance indicators of public utility enterprises

= 2. SRS AHEW WSRO ER 5T

VarName Obs SD Mean Min Median Max
X 600 0.033 0.029 —0.152 0.027 0.180
Xi 600 5.256 10.656 1.239 10.651 23.390
X2 600 4.930 16.465 6.011 17.170 24.195
)4 600 1.332 23.854 20.930 23.753 26.452
¢! 600 0.180 0.471 0.022 0.507 0.721
Ya 600 0.522 2.924 0.000 3.091 3.466

In_dt_total 600 0.953 0.996 0.000 0.693 4.205
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Table 3. Correlation analysis between climate fluctuations and performance indicators of public utility enterprises

3. [ S AHEW W SHIEROEX TS

X Xi X2 Y Y2 Y3 g
X 1
X1 0.147" 1
X2 0.138™ 0.870"* 1
n —0.055 -0.243"* —-0.269"* 1
Y> -0.170"* -0.187" -0.185™" 0.205** 1
Y —-0.163"* —0.062 -0.082" 0.112"* —0.021 1
g -0.072" 0.190"* 0.072* 0.333"* -0.220"" —0.0300 1

WA T 25 P B, RSO AR B A D B R AR DA S AL Sk 2 RIAEAE B R A DGR R K
AR B SR AR S RECN 0.147, RFE XA SUBIAE O RECN 0.138. HILATHAI, fEFEAR
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SR YR, BN TR I B KRS BRI R R TG oK Ok L RE ) ECE o BRI T K S5 is B RS, ki
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Table 4. Fixed-effects regression results

4. EIEMREYVALER

Q) 2 3) 4
X X X X
0.002** 0.002** 0.002** 0.002**
X1
(2.39) (2.38) (2.54) (2.58)
0.002 0.001 0.002 0.003
X2
(0.43) (0.34) (0.55) (0.68)
-0.007* -0.007 -0.006
)¢l
(-1.71) (-1.48) (-1.46)
0.023 0.020
Y2
(1.61) (1.43)
0.007
Y3
(1.04)
-0.024 0.163 0.114 0.081
_cons
(-0.35) (1.26) (0.86) (0.60)
Hb X RGN YES YES YES YES
LN ETRVMA YES YES YES YES
FEAEE 600 600 600 600
R2 0.165 0.170 0.174 0.175
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ERIRHR, 5 RN SR, 457K SSRGS AR din S N S IR SR /g o 15 PR D A A+ e 2%
FIAE A SR AR, BT ke AR 2B gt Bt fER A RIAZ )5, R4k
LR i AT AR

4.4. PHYRE

%5 RN T BOK R SRR B RS R HdE o, ZETRECN 0.001, 1E 5%HIK
R ENIE(E=2.44). X4 R EAWABNETE L W THPAE AR B A, BB it
ROA [¥1E [k RN A 2 E TBOK o XA H S SRR T R, RIS CRE IR e T Al A 2% “ i
HTBOR AU GHIR LR 1 BRI B 2% A o T A2 R 5 B b B R A LI EDA S5 R, A8 B IURBECH IE
EEARIE S B AR (= 1.16), TR AR SLUE L FE . ATREMERTET, Sl gt SE L
A 2% ity 75 SRAMN PRI B B A, HLS M R AR BN BB BRI, 10 24 BT RE A Ak Bk T L 7R 75 SR mi R Al
LA 79 THD P R 1 AT BB B, SR BB R 3 TBOR ST IR I B By . X — R i 2 45 IR A
JERESL, PR A TE B AR B I RS B S B Bl S S A BB VT EC A0, TR H R

Table 5. Moderating effect results
F S5 FHHNLER

1) 2
X X
0.002™
X1
(2.53)
—-0.008" —0.007
"
(=1.75) (—1.64)
0.018 0.016
Y2
(1.24) (1.13)
0.007 0.006
Ys
(1.04) (0.89)
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In_dt total

In_dt x1

X2

In_dt x

_cons

AR RE R
A I S RN
N
RZ

0.000
(0.03)
0.001**
(2.44)
0.000
)
0.000
)
0.000

)

~0.000
(-0.06)

0.000

0.000

45. BEMRKEE

N THRIVTR - FEK S TR ZO A b ST T B 5 (R IR R0 DA S R . IR FE e T AL
RV SR RS R D/ G o S S S N v R v E R AR R I E Y L SO R W P SR D R4
BRSO A T, AR SLRI AT A BRI S5k b, TR S BT IR e SiEE S
FEBUR A 22 1 B 2 WZHT R R, X T AICFb AR, B R AR B Rh 25 B
R RN M A AL LA G SR, 3G R A RO S . BT RL, T JE — 3 i s AR R AR
VRS, AT DL At R U DR 2R B A PR RNz, AT DASE SECSE AT S R . AR Mk ST 5

M IRAE (K 6, K 7).

Table 6. Robustness test of annual average precipitation on ROA

6. FHMEKERT ROA FIRREMERLE

(1) (2)
X X
0.000
L X
- (0.000)
—0.008 —0.008
Y1
(0.005) (0.006)
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0.012 0.007
)¢
(0.015) (0.016)
0.000 -0.008
Y3
(0.009) 0.013)
0.000
Ly _x1
(0.000)
0.214* 0.243*
Constant
0.127) (0.147)
Hb X R YES YES
B TE) R 87 YES YES
A E 540 480
RZ

Table 7. Robustness test of the ROA against annual mean temperature

= 7. FEHRIEFT ROA BIFREMRI

1 )
Y Y
0.002
L X>
(0.004)
-0.008 -0.009
)4
(0.005) (0.006)
0.012 0.007
)¢
(0.015) (0.016)
0.001 -0.005
Y3
(0.009) 0.013)
0.006
Ly x2
(0.004)
0.181 0.162
Constant
(0.144) (0.159)
Hb X R YES YES
B ) R 07 YES YES
FEAE 540 480
RZ

FRpEPER IS R R, FRKE G — W WS IR R BT 0.000, HABIE, RS 0. W
Ja IR R BCE B A . T, KR R T AL A R SRS A W R
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JE RN, FEEAE I R PRAE T 3Ll ol A7 s FEAR R A AR i B DL e B K R B, S AR &
JK T RE S0 59 BE BRAS T, BUE AT — SR I FR B AR A REA RO AL N R I Rt 85 T B Bl &
BRI b P BRIV BN BE Y8 75 SRR A% T B MO B, SRR R SR U500 85 4 LSRR AE . R ok,
i Je A AR AN S, iR [ U] r A KR ) 0 Y S SO MAR SR AR, S AR TR A ) L ) S R A S AR
R, UL REKR IR N B B AR T A S AP SRR AT EE . [RIRERD, 45 BGE SR SR R %
FRANV I RE M IS (1, i ol B S 4 )k 0 B B 1 e

4.6. RIS

S BRI B IR AN FI M X B . SRR AR ZE 5, KR R AR R /KT
Lo s Bt ASAR TR, 2 Sl il ot U A2 B 0 0RO th 2 PR Dy S UK SRR AR . KAt 1 4 g
TR FTIAAAAERRZE S, SRS EFEACT BN, 2 T F X RGN Sk Bk FK
X K 2 51 R S AN RO . AFEFA SR, K B RS S AT, HOR &3
RHIE 2 AR, B KR B K SRR SRAT L i JEURESR BB AS B i, T B AR e T vl IR R
BHZRFEM B 70« R SATME RN 1310 B AZATIL M, AR AT M IRAE — 2 o), £ BURE B A R
ANBR, ST 20 e S AT R W SR RO o S PR R s 6 W] DA N R A B WU, R L
DX\ BIRAEAT b T e s SRR, R MO HER I SR SR R . i), R SRR R E AR,
AT REAE PR D IE S OB AE AN (7] AR 2L ) P AR TEL A0 T 77 A 14, 20 2L A 36 T AT 48 b o X AR R R 2R
T S G 3t PR SO (K A% LR . TR, 3t DX BLRAT ML SR B PR AS B2 FE 28 R s P B e . s U i 22
FABR R EIATT, HRAERAERANE BEOME RN E ZRIECE 8).

Table 8. Heterogeneity test of climate fluctuations on the performance of public utility enterprises across different regions

= 8. SIRKEN AR X A HF Al S F R

1 () (3)
X X X
v 0.004* 0.000 0.000

1
(1.85) (0.59) (1.48)
0.006 -0.009 0.003

X2
(1.13) (-0.77) (0.45)
-0.032"** -0.003 0.004

"1
(—4.65) (-0.40) (0.50)
-0.100** 0.046 0.042™

Y2
(—4.34) (1.52) (2.13)
0.020 0.080 0.007

Y3
(1.41) (0.87) (0.98)
0.644*** -0.050 -0.166

_cons
(2.81) (-0.12) (-0.78)
Hb X R YES YES YES
P[] 2850 YES YES YES
FEARE 110 160 330
R2 0.438 0.237 0.222
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N T RIS S B0t A L F A SR R R TS S XCE 0%, AR SORRE A 4 g B P X (b X
1) HEBHLIX (M X 2)FIRFBHLIX (X 3), FEARE 73008 1104 160+ 330, 3 7l e 24w [ml . 45505
B, FEVEHHLIX, PE/KE RECN 0.004 (t=1.85,p<0.1), BT ANIE, {HREEAHE, MVl [E 2
e LRI o, B R2 BT 0.438., LXK AT SR AR R L H AR B AR . AR XS %
BEAHE, HEEE~SHHERNIE. &RERMER TSR EEHE AR, FEEihX
BEKIE RS mSus, RONPEEZ N T 5. BT RHX, KEREZ, ALl Al B R bk R #h 78
AKUR, FEIKIE 2 BRI INAR T B SR BE & K, T S A = R AR s 7 0 i b 5 A7 2 A S
FRA R R R AR IR 1, 3 RS DA K% [ 7 B 7 o Lo [ 14]. st X AU, EZ2
TZh DOK IR L F 5, KRB LR 5e 4%, ST inids . KVLisoK BEIa 7eim, Bk xt ik iz
BRI, HA LI DK R K K B8 E . RAHBIXE & 557 5 L 2 o8 I,
VoI AR BB X Tl A . A KT R, A SR b A A Bt 450 N T DAL AR 13 5 B 1 R 55 75 SR 3R A3 R 4 ()
Bial 4R SEEEARE, FOYRMHIX AR, ARG I58, S5k, HARE, WIS TxA
SRBE KM . S SR, PEIA AU BUR X, 7K BRI A B R P B AR S s AR08 A B s
BRe): HEE 2 M R AR SRR R (R 9).

Table 9. Heterogeneity test of climate fluctuations on the performance of public utility enterprises across different subsectors

9. SIREEIAE FATU A 2L E Al f ol SR 5= B A58

Q) 2 3)
X X X
0.017* -0.004 0.024

X1
(1.77) (-0.13) (1.63)
-0.002 0.004 0.019***

X2
(-0.33) (0.29) (2.88)
-0.013™ 0.013 -0.005

)&
(-2.27) (0.70) (-0.70)
0.019 0.035 0.004

Y2
(1.10) 0.71) 0.17)
0.010 0.029 -0.006

Y3
(1.12) (1.26) (-0.70)
0.199 -0.437 —-0.337

_cons
(1.06) (-0.72) (-1.23)
Hb X R0 YES YES YES
P[] 2850 YES YES YES
FEAE 420 80 100
R2 0.243 0.240 0.296

NICFMFEMOK . B R MRES AT, ARBAT UL SO, B ARSI
MEAT AR REFEA 0y =4, ATk 1 K553l A7k 2 WAk, ATk 3 D9 KR4k, #EA
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N 420 80+ 100 SEAT /B MEERATLLE M, fEATL 1, FKERECN 0.017, BIEANIE,
BEARHE, RA 0243, 1E4TI 2 W, B MAMEEEHAHE. 10l 3 1RERECN 0.01, HENR
1E, BEKEAHE, R2H 0.296. %45 RARGF AR T &ML 2 [AFAER ZE . 470k 1 BLgEK, 7KF
BUE TG KA BN F, AP e OB M AR K, B /K N B R T R A R SR R AR B 3 5 T Ak
B, KO RSG5 880N U B 12 AT M A7 A RS 48 5 B B 20 B A 5 i
B R, A7k 2 XAEABUR, BRTAESR AN AR K IR ORERBUNFAT L, RS L R
PEE B BURAMEER RE ). 470 3 DL e E, iR s a3 Em R A& ki e ok, dkifi
7 Bl R B AN BT, BT DL B R B BN IE s BEK S AN I T AR R B AT St K AR A R AR AE
A7 S T A 56 45 TR W, A B IR A 3 W AT MR R A, B 7K 32 B M K B R AH ATk
TR F B AT, i RAC A BAT WAV AE — R SAT B /04, i 2SI R m BB .
DA gl A b ZEARYE B B AT AR sk A 5] i) A 3E B 15]

5. &t 58N
5.1. &g

1) FEZKEXS 2 Ll b SUCRAT B35 HASAE Y 1R 17 520

L) ] 7 RS RS [ S5 SRR, B KR R 1%KF ERTE N IE, @ 2ot e, i
W B P K T8 A2 T DA N 7K 55 DA R 7K R Aol (6 5877 (B Al R BRI, (ER B il 2 2 VA 56
VLIPS R AL DA AT M AP IE 1) DA S R RS A LA, AR gt BT .

2) AURPBS AL ARV SRR T A S P S B

MEEHRIE B, XA X 5 PR U= Em i COiRe . 28—, SRIREZR . faitX 20y
TEAETREMIX, KEIRRIRFE,  FEAR A IREUF K I PR AR A AT AR Bt DX P 7K =3t HLK R 2
Tt se 35, FEAKAR T A is B A PR g “IERBIRSEsF” P . T, QUrRENEm: R
IS L I 265 A ) 228 5 A R 7K ST A Aol R 4% B SR I BOR IR 1 BE AN S5 22 v 8], AT S5 17 6F 1 R Bk K
WMo SE=, WIEMIRM: AR X EIPABIRR 58 . A S P R AN LA it $5 B BUHAr A2 22
Ft R T SR A UG IE N RE A7 ) SR B AT . X = R BN, AT A X AL
b Al x B 7K AR A B I e AR A X A U —— RS AN R X HEAT “— 0007 U aE
R Z BRI

3) AAEBBRT > A A SR M AR AE 2 AT S B

IRGSAT KB A ROV IE, “URANIE, UHIREKR BB A 25 AT LR B AR 5]
NIE, BEKEAYIE, U T w0 v BT H A SR s A AN BT R AT AR TR
SURAS AR EAT IR0, AU 2R T8 U B, BURAME AR TR R . k] DU
SOMAFAEAT SR MRHE, TRIERIH & EREENE .

4) By P I RLR TR A6 1 17 RO ) S H R e 2

T RN A6 B, K KT R SR AL T BRK R ROA R IE A 52 (¢ .1 £2 % 0.001, p < 0.05),
TR B A VI T e A 2 S gl Aol B 6 B3 19 BE 0 Ks B KSR T4 47 A BRI LA B A g S B 1A
FER (ATRSE KA IR, SRR R TR - SUSHAR KR AR R L, W]
AE-5 24 Al i A LA 5 SR e S 8 S AR B A A2 A R

5) AT A S AL SR R A T 2 30

R i PEAS 56 i P K AR P AR 5 — 301 TR AR AN T G, (B S T 0] v K 1 24 0 T 2
ROg RS . AFLE YA m AR S R R BB, ESEREKIATRE A2, X REUE
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i SR BB B AT 125 A PR SE AR AR AR o 22 Ve 1A B ol N7 1% B AR 4 1A U B DR M 8

WRIE LR AR, ARESI AILF A B AR B 2, T 28 d 3 B S, ATk
AR DA BE PR S VE 2 AR R I A F 5 . B FEUE B T AKX K 55 DL B OK AR AT E B
AY AR B AR A T SRA SRS, BRI T 78 B X v R BB L AR AR AR M XA
PAE S5 1025 o FE il Alb 3T 72 S AR BB BRI IR SRAT RS HEAL IR RS B BCR I T 17 Sk
SCHES

5.2. BURENL S bl B Xt SRRE

B A E SN RE ), S SEPR ISR B BRI B . SHIERTFLE R, BRI
IRARXT A 228 S AR A 2 ], I A NI AR . HeR) i, — B BLURE R, Al
WARARE S B S EATE), SO REERZ BN, B, @ilAis AR SR R, )
WA AL g . TR REIK, 07 M Rl O . X EERIEANR] L 4E AN R BB T AR S R — AN
FRBE TR E I SE R ST 2% o T4, TSR B R B R AR SERR
SEERE, PR EE A B L I B 55 RS TS 5 B ARG . 02 I B — X0
B2 H Rk R R EART I S R K7 ST O BRMELIN 1% 3R SERENS B Sl i & B0 () A i ST AL
I B I g S DA, T 3 B B S FLARITERAE B 55 KUz [16] 0 EREEER b, 7 BEZE AT 3R
A B8 KR EE . B A R SO BRI BC 55— RPITHE, e & SEBLAE UG SR R R3]
AT A RCTT, - SR PR LA O I S5 IR L R ) 7 T 520

S BT BNE, RN IR AR SR R EEROR o AR 7K 5 Al B K L R 9K B K L A
Al R IR TR SR 22 5, AT AR B 2R AR BRI ST K R Gt X3 R R R U R S5 S i ik
PSR . 2 RUEZ RSN A AU, e Ay N AT St SO W e 37 DA B R SRAN ) = A T A7
SR, R ETREA R KR, TRASHKIET RGN LR RE. BT HFE LR m & B VAl
AT DL, (ESLIEA b, fEBISE AL S SR RE L, AT LB SR Z A R L (I8 AT 1A P Sk . 91,
FETIIN 2 P Al AR SR I 5 38 BT A 2R B8 KU R 5 W T 5 XK B0 iR U R A 2 i,
B R A AL 5 52 RS LS SR I 5 5o 3% — 2R 91 e R R 05 T A= ol PR 8 A o 3R 5 T 2 e
715 AEAF AR AR AT DA A4 3 X ] AR 2, e AN RERS RN UL MR B IE R R 4EE 1T
TR VA A

=, mARRYERRE, JFRAE R B TR . BT RS C A R G R B ALl A
A ROA,  Fir LAV AE TS G 1l AN SURCE A% TP RLZ I “SARTAREDR 77 o BARRUE, R4 P s Edhe [l )5
BRI R R BB R AR L R H R A S5 KR THOR T AU R A, e
SRR e R R PP R BRI E RE ) o [N PN A B AR GR R 1 A X B FE AR, BT
1o i S S R (e R R, SRR R B AN AR E AR AT BLiH R AT DU BRI AR

an

B, RIS, M2 R TRNK . D R X Al iy T2 7 2B 5 3l 5 ORI
MR, KRB KA e B BURR A, DRI v AT 55 8 224 D S A 7 5 8 R 7K ST SR 00 R
2% SRR o M ) R REVE T A P A AR DA BT 1) T R I 2R A5 DU DRSS RF R GE e AR BB IX iy - Sl
BUtSEH, JFH BRI R R, S 2R 85T E S R RE R I BT RSO S 7RI T 6 Y FE
LUK et Ak BE IR B SRVE T A S LT Lo 7K 55 Alb I 75 EEAE 1R, 6 ) B BOK S e 1 A B 712 i
PR, Inamt BEKARRLIR R IR TT, H @A v A B K S i AR R 1710 W g ik R R AR ST T
AR RS AL ST T BOAR, [FP T A T T332 8 A i o R R Bl R b 50
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