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Abstract

With the implementation of the dual-carbon target and the innovation-driven strategy, the state
has increased its R & D investment in environmental protection enterprises. This paper constructs
a model between government subsidies and R & D input, and conducts an empirical analysis based
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on the data of listed companies in the environmental protection industry of China Securities Index
from 2017 to 2021. The research results show that government subsidies have a significant posi-
tive correlation with the R & D input of listed companies in environmental protection, and the R &
D input of listed companies in environmental protection increases with the increase of govern-
ment subsidies. There is a negative correlation between R & D input and firm size, which indicates
that government subsidies play a more significant role in innovation input of young growing firms.
The nature of property rights of environmental protection enterprises makes the impact of gov-
ernment subsidies on R & D input heterogeneous. Government subsidies positively promote the
impact of R & D input of state-owned and non-state-owned environmental protection enterprises,
but have a stronger promoting effect on non-state-owned enterprises. In view of this, according to
the current national conditions, this paper believes that in the field of environmental protection
industry, the government can adjust the focus of subsidies, rather than subsidizing the newly
listed non-state-owned enterprises in recent years, and increase the subsidies to them. At the
same time, we will further improve green and low-carbon policies and market-based mechanisms,
increase financial support, and adopt a variety of subsidies.
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Ha—4hw, RAERIBEFSA =26, B8R BUMANERT VAR BN B REER . Arrow [1]4H{E 61
BN AT LA s AR BT T 1), R RBORBET “ ik R 7 il LR AT S ZAEH . Gonzalez et al. [2] &3,
VIR 1A SERIE R AN BB A% R VA R, —SB A IR A AL TS IIE 0 N 25 AT R . %
# Gorg [31RIH /R 2456 1 BT TR I, W T o3 7 (/N 3R BT 38 0 AP & S H
BATE R ERM S RZINA, BUFMERE BN &S shiR IR sh % &, — e e L3 at Tt
RIEA, B se iy, BUR MY A WU 1F F 835 (4] AR [S] AFR I R il b A5 B AR
25 A TR B MR AR ATRC S, W8 T B SN BOR X ARS8 B AARAE FIESE T BURF MY T 4l
BRI LA (R REVE F W o FLUCOR A 22 DN BUR MU P A A N A I E R, “ B Rn”
(UL it SO AR 2 038 I . Kaiser BFF 58 & ILBSURT 40 5 Tl o A Aol = AR AR Co B, A R A %o
TABREE, NHRME AT HFAREF= A5, H 2 AR TR S . Wallsten [6]38 5 /)
A B TS Ml R & D NGEE S, ) FHEURF AN B AR A AN, RICA “HrHL
Ri” . Lhuillery [7]58FF0E KDL,  “HrHBN” SERFAME I EEROELL, SBUR M ) EEBORET,
RSB, WA R SN B B 2 . AR (8 B R, WA RIS, WRAGH] 1 Bk
By, BUBARESES, EENHBEARMEA SRS ER . RRME[9]5F EE L SFA BERY, X FRE Al i)
BUMANEREATBEIT,  RIL T BUR MU PRI B N 55 S0 A o B fa — PP R, BURF RN
SR BN R IO AL S5 R . E A2 Tzelepis. Skuras [10]iA BRI B MG 5 A MV AIF R N
MR A B, BRAAFAELMERI SR TATE R B3 RS T W 8] AT BRAFAE AN & 1 0%
R, FELLPEHEIR S S0EAHZ G, NSRRI MR, KINBURMANE 5 LB 2 [ — & A
EtE, HoBHMXRRSZHAHREX—HEMEmW., HBINEG%E N, BUFANEXIE R BN 017
TE—ABUE, BRI “ffl U BL7 , FERFE (A A PRI, VR R 5N 52 58 440 I [12] . 5
FEERSC[13]s JA B ZE S5 [1A) R I A IBUR AN 1 BEORRT, FRARESR s BB st 7y, R 2 E AN A 2
—EMRACERS, A SR ERIBAER, HEEE T IXABEIE SRR R AR

gE LRTR, [ N AS AT MRS R B A, B TR B I SRR L I S5 e A A SIE
W INFAFAEZE R, FEANS REAAE— @A, KRAEH =F BRI E X IR AL
WHoT, BRI SR T EIATIR . R H, HATKE S = E AR N — R 2T, #lanHh /b
s AT, Bl Tk SEE AT gt SEAET R R A FE s /> (R, AR A
HEUF AN IS 530, B FCBUR AN RIS IR L RN Z (A SR R R U], W KRR
22BN s T I E B ZE R, NI A B0k, 5 5 AR ER R SR AR

22. MRBE

IR AR RT3 2 BEAR BLAE L AT A R B AT K747 IR ORA3AYT, 1R A BHIEA BT 2L
FPIEANEE . Al B SO ER RSB AW RN BRI AR A, (S i 3 B AR A R R E 52
&3 m, TR R BT I et AT HE LASRANIE RS 2 B2 %, I HLl FAFEAE “RRGE 7 A1 “ $54E
TR RN, Albz ()] BLEE A7 S A B AR B B e, SONEARFIR B, AT E AL TR AT
Ak . Aolk S 7 R PR AN RN B R ORI EAE RN W IR ) R AT B A BT .
R A S P T R Ml B T R DR, SR A AR R TR I OUN g, AR A S BT AU . B
Ub, ASCIRGE “BUF T30 BRI, BUFIREAR A S BORE B HN T i IR E RO, ROk
AR BT — LRI SR, R — B WIS, RES LA B2 R s e, XA
B RGN 55 15 77, RS LI WA B, iAo KRBT 68T TH., AR “15 5%
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YRR, A RORAM RN R . T LB, ARSCHRIEBUR AN TR BN E R 1) 3 532
ZE[15]41 Catizzella [16]42 HHE # 1.

HL1: EUR AN PR T A & BN 58 5 HLA (e g

WRERN “atta” “Na” TH SR, Hrak N kb g m s L. 1217, A
JIH GRS T THATAE S, B R = B 0 A A AR BCRIE FH B .  F BURE AN e LT v 3 55
IR 2 J5 TR I A —FE AT 9 [17] o 170 B T Ak 08 U SR A AE 22 Sk, AR A AR B T A Ak ki,
G ENRIES R, HHEES IS B BAAEAE LR, EEEFIN T ws et fIEEA 4
AW H IR EHT, EN TR ER, ARERIAE ) 71[18]. EA M SBUF IR+ B%, 5%
TR, A Al — R sz 3 B R BRI 2 R AT, BABUNIAAEETT, I HBUN 5t
BT RS AR eA], ArCAEsh GG — M. k= B 5 5 P 5 BURF RN R AR S BRI, AR S
S oL, BUFAMURTEEA BT R BN R, T, AR AR 2.

H2: FRORARMY ™ B 5T A3 URT IR BIF S HE N IR 5 T 4 A S S 1
3. MRt
3.1 HERIEFESHIENKIR

AR SO B R R LR M 6 %5(000827) R i 73 B A AREAS 23 7] 5 I s B A AR T 3 Hh ade B B0
L B HEARRI S {5 G EAUOE SISO o5 LR 25% 0% 100 K BT AF] . AT 2017 &
2021 4F, TEHAE RARERZAT, SEPRECLT R0 EE: 1) MIBRSEMALE ST, *ST 1IEdE; 2) Nk
WA A REA,  ASCEARAE 99%M1 1% 17KV B T4E R AL EE . FAq93 95 FKAEAA L, 356 Z&IF-Ffi
TARCECHE . FRARA LI 45 B8 B HR 1 1 23 %2 4 Rl (CSMAR) St 72, -0 ] Statal6 #2647 B8 704
32. TEWEFME

1) R

RN TR (RDS) R MR AT B o — MR, FBAE A R $50 N0 B e L HOT 250 a2 Al )
FARGIHTRE ) o AHRAF AL 0T =R e A —FE, A EEE EH e iss, B DA R 5%
LB NBHARAIE . BT AASCR A E37 [19] /0%, FER R AL S B R R AATENL SN BT
EUARL BIATF 2 $5 N B EE (RDS)IX AN FH o 4 s e i e A M BT /K - 2 SN WL, %36 hn N IE A 4645, A%t
AR, TR SN

2) fRRAE

BURF M (GOVSUB) 2 B8 &t o UM (1A S0 2 >k B Bl 2 e B0 e b i) BT Aol i 45 4
BN —BUR AN o FIBERN—HE, BUMANISJE T 20 FR bR, RS A mICEIBUR MUK
AR, AFTANEZ AR I R, A SO 5 52 BE[20] RO AL B 7 vE A FH AR PR AR, RIBURT AR
B 5 g N Z R TR

3) A&

IR AE[21]). FIARER2F 5T, KA AE(Size). IAFE(Age). T~ fifii(Lea)EN
Fe gt AR BT AR R BN SR (R . TR ST, AR AR, BRI 7S 2 1
TS, W B AR Y KL T 2 B SN BB R b, AR Al B O B R R
A VA FH Ak BT H I 2021 4E B RN RIBR SR RN s 587 57 £t 2R SR i i A b PR W S5 AT AT 7K P

i b, PrEARENE R 1R,
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Table 1. Variable description
1 TEHER

AT AR AR RS 5E X
WAL WER N8 RDS WERANEN RN
fR R BURT#MM GOVSUB BURFANBIAE S SN
Alb AR Age 2021 G~ R AT
AR iy A Size SR R PR R SR B
RN S Lea AR
3.3 {REME

AN S A S T 28 A [ VA R R RIS IR BURT AU S5 W A NI R 2 ABIE R BN SR EE(RDS)E
e REAE R, LABUR AN (GOVSUB) fE Jufif B A2 B o

RDS, = a, + ,GOVSUB, + a,Age,, + a,Size, + a,Lea, + Company, + Year, + &, (1)

RN B PR, Hp i AREAFR N, t RRAFERESR, w (=1, 2, 3, 4, 5)RFFF
B, e 2 LBENLILEN .

4. STAESTHR
4.1. RS

FEA BB EG AR I 2, W& 2 (S RATLORIL: 1) P BCRREAS SO A2
I K I EL IGO0 DRI SORE A et b A Wi B B 2) PRI N SR EEAR 220 11, At 220y 2.436,
RHIEREA s flb 2 (8] (TR N SR AR BRI ZE 52 3) UM AN 9 S5 (R AR v ZE AT B{E B,
WZERK . TR AR AL IRAT I BUG N BEE S A R Z2 380K, I FLBURF AR 32 5 5 1 %5 1
e I TR AR HESETT IO, 158 B R B O oMb T BURT A I it 5 R Bt R IR K G o LT 4) RS2
A, MAFRRMEN 0, BKIEN 24, FrfEZEDy 6.738 R MLIFRZ 50 K. Al A
B R B 2 R AR T AR BT 2 E R AR RN E R

Table 2. Descriptive statistics of variables
2. TENMEIRMS T

G NEH BME SO TEME PRt
RDS 356 0.040 11.770 4.192 2.436
GOVSuUB 356 0 0.604 0.036 0.077
Age 356 0 24 6.584 6.738
Size 356 1,080,000,000 388,000,000,000 35,600,000,000 69,800,000,000
Lea 356 0.106 0.796 0.502 0.156
4.2. XM

Ap 2 ] pearson A% REUHERE W& 3. Horb, BFRIENGREE (RDS) 5 EUM #MIE(GOVSUB) pearson
AR RN 0.178, WiE 2 MR R, RUIIE RN GEEFIEUF MG 2 R AAEA R R R, WP RAIE
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T ARSI AR A EE, WA 4 77 ZREIK REVIF) i s 848 & VIF 3978 1 A4, ii /T 10,
AU RAAFAEZ BILLL MR A8, 22 b, AR PHERIRRER TYRE AR, (HILKH e RiE 7t
— K. (% 4)

Table 3. Pearson analysis of correlation

5% 3. Pearson fHXM o H

A RDS GOVSUB Age Size Lea
RDS 1
GOVSUB 0.178™ 1.000
Age -0.363"" 0.065 1.000
Size -0.369™" 0.028 0.312"™ 1
Lea -0.284"" 0.108™ 0.206™" 0.596"" 1

Ve L TRU A RIERORTE 1%, 5% 10%7K ¢ P bR,

Table 4. Variance coefficient of variance expansion (VIF) analysis

F* 4. FEBKRB(VIF) S

A VIF UVIF
GOVSUB 1.02 0.983
Age 1.11 0.899
Size 1.65 0.606
Lea 1.57 0.637
Mean VIF 1.34
4.3. B35

AT AR IR 25 I 2 5 for . WERENRZE (RDS) 5 BUR #MIE(GOVSUB) R 2 ECHIE, Hil
T 19%KCPI R EALS, [HHREL 6.7964 K BHEUR AN IR T Ak R R BN A B2 1 1E M 5
Mo BRibz Ah, LR BNEE(RDS) S =AM EHIA R VR (Age). VR (Size) Fl 58 /™ 71 fii %
(Lea)\J a1 A RECN D, HAER(Age). ML (Size)#BiE it T 1%/KF BB AL, &7 g
W T 5% BRI REERL . SRERW, SRR AT RS R A T A ZARE .
AR I RBCRE N, BRI LT A R R A B A AR R T T BRI, AR B 0 A6 1 2 B
2, BB AR TR E R E KR A A NEAREITRRE, W THERBNRSIHEA KGR, R
(17151 U5 2 £ 9-0.4032, Al 1 5 B8 AR R QR 5% 2 B 00 B35 AR O, =R A RIS WK,
RS LMy 78, NS E TN RBSNE, H TR RHEAR. Hrd&mss
Pl NI, B mA R ECR A A, R A UK I E 2 B S AN g TR AN, A
AT 2 o

Table 5. Results of multiple regression analysis
5. ZREEASIER

A RDS
6.7964™"
GOVSUB
(4.628)
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Continued
-0.1032""
Age
(—5.878)
-0.4032™"
Size
(-3.621)
-1.8790"
Lea
(—2.082)
14.9814™
Constant
(6.391)
Observations 356
Adjusted R-squared 0.247
F 30.05

*****

He L TRU BIRORAE 1%, 5% 10%7KF R,

4.4. REMRE

N T AEAR SRR S g R 2 UUIREE ST, HERRIE B AR R, B R R 45 R R d e, A SOk
T FEAR S AR AT IS . 275 2 R [19] ML #BUR AU (GOVSUB) 3R 78 Ji4, | GOVSUM (X
IR AU 15 % = A0) 25 e b ST IRTIBURT A B 58 IS 22 B 5 e BSURT AR R A o SIZIIE 25 SR L35 6 R A,
RN S BUR AN ENE R BRI B B8, BB HRE, 16 1% B35 . #6481 fainE
A RBUKIA S 3 [N [F] FLR 350N R AF, 1B 3[R A ROV 25 SR AR e

Table 6. Results of robustness test

3 6. BIRBFAMNEE ERRHTR AT

Bl RDS
158.9611""
GOVSUM
(7.327)
-0.0840™"
Age
(—4.961)
-0.2410"
Size
(—2.195)
-2.0010™
Lea
(—2.315)
10.4937°"
Constant
(4.461)
Observations 356
Adjusted R-squared 0.307
F 40.25

e L TR IR IRAE 1%, 5%H1 10%7KF b3,

|
>
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45 RS

MRS Z AT =2 W I, 7 BOR @A [R5 1 Ik A2 SRAS BUR AN DL IR BN 86 Ak b 2o BT X,
FTUN 1B OR b Al BRI A BN I 75 2 R g Al P AR AN R T AFAE 22 5, A SCRERIE T R &7y
NEA A AAEEA Y, B 1, AFEA bIE Ty 0, Rl 7 bR M B 22 22 B 2 v 1 Alk
SKEBRE AR AR R, BARBIEEE R ILE 7 For.

Table 7. Results of Heterogeneity analysis

7. RIEA A R TS AR AL R

EE A il A 4k
A B
RDS RDS
8.848™" 4341
GOVSUB
(3.15) (5.91)
-0.0359 -0.0545™"
Age
(-1.51) (—2.90)
-0.178 -0.229"
Size
(—1.48) (-1.67)
-1.409 -5.228""
Lea
(—1.48) (—6.06)
9.508™" 10.99™
_cons
(3.78) (3.53)
N 274 82

L TR BRI 1%, 5%H1 10%7KF bR,

BT AHMEERER, AREA LA E AT Al KBRS B TR BN S 1% 1 RN IE, X
WL BUR AN T30 R Al R B BE R I HERE A SN IG IR, B A IERT 7Bt 1 (BT BUR AP
ML BRI R AR R B, IR RERS (T IX B BT S AT BRIV R . NREORE
JEEA I RECH 8.848, HA ML RECH 4.341, R LT RGH W6, XU HBUF AN T-IE
[l A Al ORI A RN AR A T B o, 7 2R Rl R i 1 B A Al ) o XX — 45 SR A AR 2 A [ A 24
PRl A& LRI 28 B, B DUEP M A 308 AN ot 7 25 18 F C 24 R RIS, A R B0H BURF R Bt
B, HATRESRA TP AR A BN MBI S B RSB, B AR A lbons T BURF A MR T E A
AP R A TSR AR, LA RBURT REVE XS AR LA L BEAT B AU, WA IR SRR . PRI,
PR 22 S B OR AN BURF AN TR BN B IE R RE R, (E R AL HE IR 5e A —HF,  thIGiE 1]
BL 2 HORRAL, U BTD UL A P B BT A BURT AU ML 7 R BN RO RE AL AE S o 2k

5. &it5itig
51. ARG ERTERA

ASCIREL 2017~2021 4 FRIERRR L TR E0(000827) I B o B R i BT A R EABE R REA, il Bk
SCE MR I N 458 1) FFRB B RNRESL, BUMFAME IE )22 R L SRR, Al
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(KIBEA BN BEE BURF AN (K138 2 TN E 2, SIEBUR R FISCRE T, FE R R A W S s A
BRI A, RIRE 0”7 Birotikearti&; 2) A FRZTRE, BURFAME R AL 4] L
T A BT A BT BN BB I SE R s 3) ARV R S T B A EORTE S AR A A DR A BUR
AU S v, SERE AR A NI, Ui B BURF IR A A PR LR Al R AMIE I 2, (e f
FATE K A RBARTEHIEN . ASAEAE LTI TR 1) ASCRFEA 835 IEAMRE 175 BEF Rk
VENRT SN R, BN A E A R Ak R TR 2 2 B A BRI, B AR A 25
] PAYAH 5% (4 4510 73T 0F 7, AH SR SIIEWE FEIRAR R =, T DAL IR R _E 17 Al IR 7 S BAT B 15 2) H
AT, FREEAK R O “CRAEIE” , RE BURF A AR T B PR . A ST 78— 77 AT UNBURF 45
I OR AL SR BEBCHR S Bl 90 B, JUH AR B G ROE Al SR B A A gt AT 4 g B n i, 53— 7T
WAEE 7 IRHE AN T

5.2. MEREW

WRIEA ST FTLE 1, AT A DUR OGRS S “BP AN A0 “ Bl AR AL e it
E AT S, ARSI R L R R FOR R L& . R E IR IEAERR S SR B, ER M A ik
BRAURE R, SCRF AR ORAALAGRMEOR, £ SCEL P A B AR R 3T IS B K Al Se i 3. HEShIA
TRAME AT A S BIHT, 17 T R A A E N HESN BRI R A R A WA QU K ZE N 7, AR
ZPFRIBEOR T RS . RO SHESS REW], BURHMIE R B RO R VAT AN TE ) 2
FACREAE RN, JCHARNI L A KA A, AR E 2 R, O HARE AP R4
FEBUGFAMERIRIET . ORISR R, QU . Rk, MR, BUFAT LR
BIEL, AU T B BT SRR R B AR E A Aok, InORRHBATT BN SR R, et — x4k
CARBRECE A T 7L 32 5 5835, IR BRI, AT DGR B 2 FE AN J5 2K, B 23 4l
RAYBAT AN TFIREBE A AN S BE e S BE PR AR B IS DL AR USRS AT A G DR 2 S5 8 i A fR Al
SR e dkFF. BUAN, X TBUFAMEARECER, W UESh Bt — 20 BT O E b e sE, 519
IORAT VAR RS, 8 oAl 2 18] 08 T = BIBURF AN T BEAT B T8 4, T RO 2% 7 M SE 4L 3

53. FTEE5RE

AR EARATHE B SAIERT T T BURF AN P ORIV AR, 13 T AR5, HdT
TEEREA IR, I EXE A SREEIRBIOCR, ASAFAEUL T AL H5e, ORI R 4, iE
MBI E, BN _EAE T 00 b 55 B e LSRG Bl AAS ST A AR AIE R HOse 20 e ) 95
FIR BT A AT HBCE A LT IR A e JoRk, BT RV, JRH A
A MV A A AE SRS, T AR AT R AOAIT T2 45 R T REAEAE (i 25 SEBR B 0L, T AR SO &6 i A7 4
JRBRYE. feJE, BT BUFANE R R 2 R 2R, ARSI 1 Rl e, Ak 55 iR
e MIBUR AN L TR AR OB SRR, BOA X ATy, FrUAA e TG B — b E E A .
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