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Abstract

Manufacturing is the lifeblood of the national economy, and the core of manufacturing is innova-
tion. This paper empirically analyzes the relationship between market competition and R&D in-
vestment and tests the moderating effect of financial slack resources based on unbalanced panel
data of listed Chinese manufacturing firms from 2015~2021. It is found that an increased degree
of market competition promotes firms’ R&D investment, and both available financial slack and
potential financial slack can positively moderate the relationship between market competition
and R&D investment, but the moderating effect of potential financial slack is more significant. In
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further analysis, it is found that the promoting effect of market competition on R&D investment
and the moderating effect of financial slack is more pronounced in private enterprises compared
to state-owned enterprises. The findings of the study provide some theoretical guidance for firms
to actively respond to market competition and optimize the allocation of financial slack resources
So as to promote innovation.
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Figure 1. R&D intensity of enterprises in various countries from 2010 to 2020
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2. XrkEm S Rigiet
21. TIHRFERREAN

T Mg 5 RN ARIR R, —Ma¥EINAREN LR, T a2 m k&%
NMT 355 4 40BN PRI . Thakor 1 Lo [1JIA NBEA S5 A B (0 . BT R B4R b 2388
RN FE B LM E MBS SRR 2 R RIE T E TS, s 5052 mE
LR HAR M IE e R FEEUIRIFEERAI[3] LA 2006~2016 £E I A B BT A 7N WFFUREAS, SIERF ST
RIAEN 38 SRR TS IL R, WERFENE R . 10 Hashmi [4]LL3E FE il Ao sext 4, BF5T
KRI85 5 M AHT Z AR U DG 2R AT AN 28 B[S % S R A NAE T 356 4+ S AT
P R AR, RT3 5 G 20 RN AR EIE R, NI AR Tl 5 = s 35 E R AN
M6 N = S T3 58 Fr i A R RSN . o — 8 = AT 5w S 50T RN Z (B A7 7E 3R
KPR, Aghion ZEI0ATE S A1 2 AIAFAE “fB U B R, FHFHIXFR “f U A7 #h R 7e 55 4 58 i
Jih AT A SE O s VF B 7RI MR b T F] 2007~2010 AT EE ZEAT A 0, BERK
DA [RI R FE 1) T 3 5 G e RV AR B = AEANF e, HOA Ui 3 Se G f2 FE AL T R 55K PR, AR
X A B T4 B 7 A T T AR R o 3 M A T e Y T 3 S 4, MR 5 R e A AL R EX
ZE R BHIR AR SE AR, R GRS B IR R R R IR BB Rt e —. BT UL RS, A
IR R HL AR

H1: Wgse R, bt B AT .

22. MRS USTREMEHEAN

W45 T AR A Y B R B “ LB R, AL R BIEE B PSRRI & 2 I 45 T A
SV AIH 2 0 6 RHATHIF, HMRIBRAE . — W03 E R T RIEEMITE, AM ST
RAEME N ARG SN BRI VE GHE, (R IHT[8] [9], 3 —E S ST MEEL, IS5 TU A
SR L P, RS ORI R BE A, TR B R B N[10]. 045 704 VRV AT E— 25 1 49 Sy mT ]
FAWE 55 TURFIVEAEE 55 TU4, TR I 25 T0AR R AR AR AE T4l P 30 i R A AR I 55 B2 0, — R
BRI, WA EILE TUA: WEIM 55 T0 A R BUA B R R S GRS . Al
RIS o 0T AR FIZET I 55 TC AR B U T MR R AN, Y SRAEAE R A0 o 08 8 A 113 9AiF
BFFCIE B T %5 TUAR S R BN BIEM 36 R, I BB ARAMBIL4: TU AT B et b g i %
ZIPLN ;T 7 2 SR [12]48 4 TOATE AR 1 [ A A MV B R B0 7 THT L — 2 (AR 3L, (LR A DA
TUARBEA R o 00 SCR N AN (R 278 0 0 45 T 4% S U S0 T8 49 T 35 4 55 00 BN 106 R AT IR
NBFFE, TR I 55 TU A R AW 2 3 Sl A0t T B 1 ) P 6000 55 W0, R TS 70 DU 55 T AR RS 7 1
J5 5 i M0 T JR B 2 BT 50 0 XU AR R R SR — B, ST DA, AR R AR

H2a: T F I 45 04 IE B 3755 4 SR BN K &

H2b: WENE 45 TUAR IE [0 5 T 3% 35 5 SR AN IR R
2.3. RERMSH

7T, A Al T SR 1 BUR AN A R AT, S S A e AL £ ST BT, A
AORER T 7S e BT, R £ T NG AR Gt A JE IR 25 . AR AR AL &5 7 T, 170 I SR R A8 4 A
AR S fr . R B S LU R B b, BRI B BRMFNE R A, X IR R a5, %
BEH O RARS . A7, EAA AT R A 5 KB BURF I, BRI RS /1 BRI
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B, ARSI, SRZ B R HES AT, T RE A A AUE T B AT R R A BRI AZERF B
MISEFMAIFAEAE T Lo BT UL, AR 0T B

H3a: 173758 XA BN R BEAE A7 AR S ik, A8 RS Al AR R (e g A FH S

H3b: W55 TUR B SVE IAFAE R Ik, A2 RE Al XA 35V S .

3. ARt
3.1 HARIEMSHEEERIR

il ik [ KA B A bk &R, SR KR, ST P8 4500 22 U 1 2K 77 & il 3 b A S
20, JRfRH: HEM OO HT . HliE R TR E E R AT S, FRE 2 B S
K, DA R R A O . B LB L B R R R OB N R, AT AT R
1) 38 M R i A SR R AZ O B, 1T R L A AL B IE TG A SR R B AR A A B Z . s B AR AT A
T T3 M P RS R, DR A S AR A Bl Al A3 5, Stk 5 i FL AT R 45 N A F R S TR 3R
BT IC . RN G AV R BN G806 & A ] BALKI S, DR AR SO HAE oy B s il A e 2 —,
2 8 3 R 3 ) 2 Ml A b T A 4 R T R N B B RS AR BT (] g 2015 4, AR S B A7 0 R HH AT 3RAS1E
AR IT X B € A 2015~2021 4F . A T B i ST R HERA AT ] SR, AR SO RE AR B 2R 47 DA R Ak
H: 1) BBk ST, STIFEA; 2) BIFRAHCE BEHARGRARIIFEA, 3) MATEESELELE ET 1%M/KF
BEAT T Winsorize kb3 . 8 1k IR ALER, A SCHfE T 3012 S ML A N SO R, B 23R T 13,081
0 BFEARK R . A ST BB Yok R T E 2R % CSMAR $diE &, B E F A E0EE o A T
STATA1L7,

3.2. BEENKNE

1) WifERARE: BERBA

AT A AT 2 $EN i 1 7 2 3 A A B (B R 3 N ) AR X 550~ A B (0 R BN ED i
N R ISR =S5 AL 2, A SO 2B S [13] B, AR AR A5 N 015 08 7= s 0 ) L A7) 1y
ML IR AN IKF- . A3 PL RD (Research and Development) & - iF & N o

2) fRRELE: s

DA SCHRIE H 2 25 1A /R AR B SR O T34 58 S RE B AT &, b T Bhah e B e MU
BAAS . FER R ZE 7 e, e8GR, X SMh K2 pRIG IR, KRIbA
SO RIS IA R B BT R T e SRR . BRSF R REE B (HI S TAT ML N AT A Al E SO &5 R I~F 7
L, ZAREGEK, VRTINS B, R TS SRR R AR bR, TSR 1-HI AR,
ZAEERRT, W E . A3l Com (Competition) R R 3 564+

3) WhAE: MEILR

XTI R 55 04, Alessandri 55 [14]48H, — MRS R &MV IR A & I0R . FIEE
JEFI AV W 45 T0 A 22 22 BT WA AE I A, A SOl % ot S [ 15 AR 78, LAl it 3l bl ok 2247 Mk i 0 Ll
RBMER S REE R AN IOR . NTEEV S IUR, ACE ST\ I5E T IR R 7657 L 26k
&, IZIEARER O, ULEA AL TS5 SRR D, IR S U AR S AR . BT S AR BRI Ak A e
GBI R AT — B R S, AR SCHE RN R Hp ot 0 45 70 4k (Financial - Slack) fE ¥ & —#AkL#E . J3
LA FS1 Al FS2 o il I F W 25 TU AR FIIEAE A 55 TUAR

4) ¥ AR

222 IS IR T H 45 A A SO FE I HLAR I 8, e DL R 3 A8 & I B (Size) . B BE 77(Grow).
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2B e JJ(Turnover), [l 7€ 557~ L ZR (Fix) . R AN A (RDP). 35— K AR B LLGI(Topl) . 77 B
(Pattern). JHItZEHT S AT, ASCHE B A IR i) 1 AR ] 2 RIS B A B T3] 78 REN o
KA e M BRI 1.

Table 1. Definition of variables
1L TEENX

Ay R AR B4R AR HArsE X
W R A RN RD WIERAR N S B 7 A
R W55 4 Com 1 — o5k /RIEHL
N A I 45 T AR Fs1 FEAREN AR — A7k s LR fE
i TBAEM 55 TR FS2 FEABZE AR — AT A R I fE
b AR Size Ln (77 5 50)
B RETT Grow (BN — EAEEON) EAEE N
LERT Turnover E N S
AR IFi & %7 L A Fix [E] 5 B AU B 7 R A
LIV-INZECIN RDP BN ABCRS 57 TN
LN R T =] Topl 5 RIBUR SR B B
PR Pattern PR B E A 1, ARE RO

3.3. BRI
MK T e RE L S AT R BN 2 T R 2, ST AR 140

RD, = a, +a,Com,  +a,Size,  +a;,Grow,  +a,Tumnover,  +agFix;  + a,RDP,  +a; Topl, | +aPattern;  +¢ . (1)

TR I 55 TR S LRIV 58 TURNE I EAFAE 22 57, JF HAR S B BURAIAH G, I ASCH FS1
A FS2 VAL AR R, Jp R0 37 56 AR B SR BN Ik R AE A, f 7 A 2 s
B340
RD,, = f, + B,.Com,  + B,FSL ., + B,FSL ,, xCom, , + j3,Size;  + B;Grow; , + B, Turnover, ,
+p;Fix;  + B;RDP,  + B, Topl,  + B Pattern;  +&; @
RD;, = B, + B,Com, , + B,FS2, , + B,FS2, , xCom,  + f3,Size;  + BGrow,  + S Turnover,
+ B,Fix; + f;RDP, , + B, Topl,, + B Pattern;  + &,

4. SBESERS 31
4.1, MG

W 2 s, WERBAN & /MEA 0.0003, & oA{E Y 0.0988, A LA HAS[E] Ak 0 & # N K P77
ERRESR. TE4E/MEN 0.9899, AN 0.9954, 4% 1, UEEAREA AL AT AbAT LT3
SRR AR S AT HAAR &, AR A 58 TUR AR AE IV 55 TUAR AR BB RO, A VAR YE 5 &
(5 T A7 S0 R I R SR B U AR BRI, ERIAS R i lb 2 TR ZE R AR

©)
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Table 2. Descriptive statistics
= 2. Wik MgIT

AE AL AE H{E PRtz /ME EON ]
RD 13,081 0.0258 0.0176 0.0003 0.0988
Com 13,081 0.9929 0.0019 0.9899 0.9954
Fs1 13,081 —0.0450 2.3802 -3.8362 12.2469
FS2 13,081 0.0167 2.7226 ~3.8934 12.9778
Size 13,081 22.0566 1.1533 19.1771 25.3783
Fix 13,081 0.2139 0.1278 0.0128 0.6333
Grow 13,081 0.2439 0.5353 —0.6611 3.3110
Turnover 13,081 0.6145 0.3344 0.1142 2.3136
RDP 13,081 0.1511 0.1016 0.0070 0.5740
Topl 13,081 0.3335 0.1374 0.0243 1.0000
Pattern 13,081 0.2582 0.4377 0.0000 1.0000

4.2. EYFALERGHH

421 HIHREFEMEREAN

4% 3 FHL)FIFR, EMRIMA ARG E BT, 1550 R2E08 0.9710 3+ HAE 1%k
SRR, SBQFVER T EIN AR AR B S 0 [ SO EASE R, a5 R ECh 1.086 I HAR
SRAE 1% I7KF N3, Al LALUEAFE 7 3% e SR BB 1 1 00 T 5 b AR B i SRR 20, R IR
BENIKF, AR HL 133 750 00E

Table 3. Impact of market competition on R&D investment

3. MIARFMNMEIRAIEM

1 )
RD RD
0.9710™" 1.086™"
(20.60) (20.05)

Com

—0.00240™"
Size
(—10.48)
0.00926™"
(7.88)
-0.00110™"
(-7.02)
0.0161""
(34.55)
0.0380™"

(20.83)

Fix

Grow

Turnover

RDP

>

3
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Continued
0.00489™"
Topl
(3.23)
0.000456
Pattern
(0.79)
-1.018™"
_Cons
(-19.85)
Year Yes Yes
Individual Yes Yes
N 13081 13081
F 141.08 239.57
Within-R? 0.0755 0.2310

e UL TN T IERARTE 1%, 5%, 10%/KF N EE, FES AN E, T

4.2.2. MBAKRBETHIEA

B F Rl W 45 TR SR 45 TUARYEIROR R, JF B B BA B AR O, DR A SO FLAE e
ANIRSTAR B 5y AT TR RS, 3% 4 ISR (L) F 9 T R 45 U AR AR F A IR 45 31, 26(2) 51 7%
TEMA S5 TUAR VAR AR IG5 5 o TEIIN T W TR DLV 8 TUR AT e e AC SR Je, T 5e 4
M REARANIE I BALE 1%KF FEE, #—BRAE T i se SRR BN ACT IR 55(1)
Frk, al R4S TUA 5 v 4 I AS IR A BAE 10%/KF R 3 0 IE, 15 W Al i I 45 70 A RENS 1E 1)
WS S RBARLR, A LM H2a HLLIGIE; $()50%, BaEM SRS TSI
P RKUAE 5%/KF N RENIE, BLHIETE %5 TR REW ERATT 758 S SR BN R, RCHMER
W H2b HLAIGAE . M AT G E T 3E i, A I R BN FR B REALS, STREREA
s PR RIS BT 2N, IXAE— R ARIL T Al RS R R R 3 I, T il P T R
S ICAIAT AN R 2 — RS AT N, R 45 U T3 56 S SR BN KL R A TER TN
¥,

Table 4. The moderating role of financial slack

= 4. MBRREIFTIER

1) )
RD RD
1.7 1.114™
Com
(20.20) (20.17)
-0.0265"
FS1
(-1.74)
0.0268"
FS1 x Com
(1.74)
-0.00253"" -0.00251""
Size
(-10.79) (-10.71)
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Continued
0.00970™" 0.00965""
Fix
(8.12) (8.12)
-0.00103" -0.00104™"
Grow
(-6.79) (—6.83)
0.01617 0.01617
Turnover
(33.89) (33.87)
0.0373™ 0.0373™
RDP
(20.30) (20.27)
0.00450™" 0.00450™"
Topl
(2.94) (2.94)
0.000498 0.000489
Pattern
(0.85) (0.84)
-0.0310™
FS2
(-2.35)
0.0314™
FS2 x Com
(2.35)
-1.047™ -1.044™"
_Cons
(-19.99) (-19.97)
Year Yes Yes
Individual Yes Yes
N 12958 12958
F 203.03 203.26
Within-R? 0.2291 0.2293

vE: BT FSL Al FS2 /E T /e — HAALEE, FEAUMME k> T 123 1.

43, REMRE

1) HBRNTUAR I Alb 2B 77 2278 R E RN BAT — € B Ja 1, A SCHE [l R pons T A M 5%
JURAELENA 55 TUARAEM WAL HE, 3XAE e R B e A Ak ) 2 e 1
2) IO AAR R Ry AT AR, BT AT R E RN [ M. B, R iR AR AR
SEONBIEARBIN G BUE MO, 0 TR I 55 TU AR DARE A B L A8 24T Mk ad 3l b A B K 45 AT 308
FE, Pt tEA IR ML RN 5 fx. A 5 thrlLLRH, o0 AR i) R8N w2 VX R AR S
SCREARSCRR R B, RIASC OB FL 4518 R AR 1Y

5. RRMSTH

AR5 T T SE SRR BN AR I P B Bk, DL 55 TC R X T35 38 4 SR
FTNK R TAE BB, RS RaE 6 s, FO)FER, EEAES, 555t
RBNHIIERIFZMAE 10% 0K T R3E, Q)5 ER, EREMLT, HIn5sd iR AR LR
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WAAE 1% 0K 22, T AT 3% 58 0 WA BN OGP AE BB Al ih IR 25 . fEIAN 171 55
JURMTETER )G, 20 M LB G)FI5 55 4)51. #(5)FI1 55 (6)5 h Hin e g M R B IL R E1E, hig
RIS R, A SIS H3a 5 2I38E. AT A I 55 045 T 37 56 4+ OS2 R 002 (e 55 (3) 71 [l A
AP AN R, (AP RE A RN S%K-T T RENIE, WU AR 55 O A R AR e RE
Ay A AN . R, FE AR 55U T T A I SRR BAE S (B) S R AR, AEE(6) 51 R
NIE, VEEITEAEI 55 U AR BT 9 1 AR ROE Al i ST &, A SRR B H3b 53 LLBHIE .

Table 5. Robustness test results

5. REMARNER

1) ) (3) 4
RD RD RD RD
1.428™ 2.101"" 2.225™" 2.180™"
Com
(12.84) (15.65) (16.25) (15.94)
-0.00463"" -0.00461"" -0.00451"""
Size
(-8.18) (-7.97) (-7.75)
0.0232" 0.0253™ 0.0247™
Fix
(7.96) (8.55) (8.37)
-0.00179"" -0.00187"" -0.00187""
Grow
(-4.79) (—4.95) (—4.95)
-0.0333™" -0.0327" -0.0328™"
Turnover
(—28.82) (—27.78) (—27.89)
0.0814™ 0.0793™ 0.0789™"
RDP
(18.02) (17.43) (17.34)
0.00168 0.000535 0.000717
Topl
(0.45) (0.14) (0.19)
0.00152 0.00160 0.00164
Pattern
(1.07) (1.12) (1.14)
-0.170™"
FS1
(—4.05)
0.172™
FS1 x Com
(4.07)
-0.0979™"
FS2
(—2.99)
0.0993™
FS2 x Com
(3.01)
-1.368"" -1.931" -2.055"" -2.012™"
_Cons
(-12.38) (-15.19) (—15.86) (—15.55)
Year Yes Yes Yes Yes
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Continued
Individual Yes Yes Yes Yes
N 13081 13081 12958 12958
F 55.11 125.84 112.31 111.33
Within-R? 0.0309 0.1363 0.1412 0.1401
Table 6. Examining the heterogeneity of ownership of manufacturing firms
5% 6. EEHE SR AR R
1) 2 3) 4 5) (6)
ESEERT4 RE BSR4 RE ESEER4 RE Ml
RD RD RD RD RD RD
1.047" 1.125™ 1.057" 1.155™ 1.046™ 1.148™
Com
(10.71) (17.00) (10.00) (17.19) (10.01) (17.07)
-0.00178"" -0.00251""" -0.00179™" -0.00260""" -0.00170"" -0.00260""
Size
(-3.63) (-9.51) (-3.54) (-9.69) (-3.35) (-9.65)
0.00707™ 0.0100™ 0.00898™" 0.0103™ 0.00861""" 0.0102"
Fix
(3.02) (7.33) (3.69) (7.45) (3.57) (7.42)
-0.000513" -0.00126™" -0.000528" -0.00123"" -0.000539" -0.00123""
Grow
(-1.90) (-6.98) (-1.91) (-6.75) (-1.95) (-6.74)
0.0109™ 0.0192™ 0.0110™ 0.0193™ 0.0111™ 0.0193™
Turnover
(13.76) (33.20) (13.49) (32.82) (13.61) (32.74)
0.0253™ 0.0433™ 0.0235™ 0.0427™ 0.0234™ 0.0427"
RDP
(7.42) (20.00) (6.76) (19.66) (6.76) (19.64)
0.00617" 0.00374" 0.00599™ 0.00362" 0.00593™ 0.00368"
Topl
(2.39) (1.88) (2.27) (1.81) (2.25) (1.84)
0.0178 -0.0325™
FS1
(0.42) (-1.96)
-0.0176 0.0328™
FS1 x Com
(-0.41) (1.97)
0.0119 -0.0321™
FS2
(0.34) (-2.20)
-0.0115 0.0324™
FS2 x Com
(-0.33) (2.20)
-0.990™" -1.056™" -0.999" -1.085™" -0.990™" -1.078™"
Cons
- (-10.76) (-16.78) (-10.01) (-16.97) (-10.05) (-16.85)
Year Yes Yes Yes Yes Yes Yes
Individual Yes Yes Yes Yes Yes Yes
N 3378 9703 3313 9645 3313 9645
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Continued
F 50.82 221.58 41.11 188.34 41.65 188.31
Within-R? 0.1826 0.2611 0.1774 0.2609 0.1793 0.2609

6. HELE5RT=
6.1. FARLEIL

ARSI [ L Ak 2015~2021 SRR ETIIARCEE, SRR T T SRS Z I 1
KRACLEM S5 ICRIGRTER, IRt Dt TAEAFFBUER N HX, 25 BT LRt i sie:
1) WpsE g R, A AUH SR, BB S . 2) W55 IT0ARBHRAET LA Tig sa 4
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