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Abstract

This article selects annual data of Chinese listed companies from 2013 to 2022 and uses a panel
regression model to empirically explore the impact and mechanism of R&D investment on corpo-
rate risk. Research has shown that: (1) There is a significant U-shaped relationship between R&D
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investment and corporate risk, which means that both the promoting and inhibitory effects of
R&D investment on corporate risk exist in the R&D activities of enterprises. As R&D investment
increases, the impact of R&D investment on corporate risk shifts from inhibitory to promoting. (2)
Mechanism testing shows that R&D investment mainly affects enterprise risks by affecting agency
costs. A certain degree of R&D investment can alleviate agency problems, while excessive R&D in-
vestment can increase management opportunistic behavior, leading to an increase in agency costs
between shareholders and management. (3) Further analysis shows that the U-shaped relation-
ship between R&D investment and enterprise risk is more pronounced in high-tech enterprises,
and its inflection point appears earlier. This study reveals the inherent mechanism of R&D in-
vestment on corporate risk, enriches the relevant research on the relationship between R&D in-
vestment and corporate risk, and provides important theoretical basis for the formulation of R&D
investment decisions in enterprises.
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1. 5|15

BB 5140 KA 5 KR EEHEZ) ), R RGeS 34 1) Gk . 2015 4F [H 4% B BURF TAE4R
R T CRARBNE. ARGIHT” FSH . SEFRIGAE 2018 EfRH, #EA 21 DSk, AERE)
BT E A, IEAES|AUH—R R R AR AR A, T B RO R TRA SR S SRR e i e
BANEREAH A EA0H, BEFE, &3 ma 0. &EAERGFNSE5%, Kt
RAENGEEEFN A FOH R SR AR AT R R R B . FRS, BEEFHEAR B e 4
BRAL IR, VIR T3 56 S o g . SR Z B Te g, B A AR T AR 35 B TR
SR, BUHAEAE R E AR BRI B A e DL HIE . STOFIBURA & 1, XL
AN PR R ORBG N 1 Al AU

AV A FERI A3 B R AR A AR, PR IR AR BN G A AR 2[RI 06 R A Fpidt— PR L. BT
I, ASCLL 2013 4£~2022 I E IR A I BT AR R, B RSO RN A XU ) R .
ASCATRE AL BRDTER T T = (1) MR AR A FEWE T b RS B 50, 25 1 iR BN Al KU 5%
RIIF I TL o (2) TRIARH AT R AN AN R R AEF, AR SCRRAIE A A R, BF5E
WER AN Al RS (45 AL, ASCRN R T AR SCERAN I SR A o (3) ANAT N A THIEAT S 14 23T, W
TR HT R AR B AR A A& FN T 10 b JRUBS: 52 10 F X531

2. TRIRSTHR

(—) WA S 4l XU

b RS, XRRZE Ko S8 T WF R BN RS B 7T, 23 2R M e s Al it . AR
R A BB R VORI 2 R AR T KRS, 5 Al i KSR S AR IE TR R B o BIE R BEN IR KU
VELE T QB BN S 1, R IR0 B R B A BT A G R ML AL A BN AR o L e kS BRI BT %
TEANVIRGBL BERZRER—RA MNP, RS AR 5T &AL E R[] 53
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AT SIA L, BRI Bl HAT R AN E RS B A RRIE . ARSI G, AR ERE AT,
Wﬁ RAHES], AR BE AR B GF R BE 5 B M AL ERAN AT T, HH 7 il X 22 3 ot it H
fiE, ANV ITGVETE R TR BRI T, A S EATIBSI I, AL fa A %5 N BE[2] [3]

RS 70 AR R, BIERARN S RS A7 AR 2 35 U R K R o SEUERIT 7T R BT R F3N 38 i e DA fié
Al R [4] . AR BN R AL ] AR S &8 G 5], R A B3 A R T B3 AR 1 Ak )
WERAR 2, I GMR AR B AR RRYE 7 R AREE ) A [6] . A (AT IS ARG, Ak M A SN i T
T RREAME, REmeERErE, ﬁﬁ&*%ﬁﬁﬁﬁ@iﬁ&ﬁmﬂ%m

Zi b, WERARNMANL 28 R 2 [A] ) 8 RAFAEE 1 2 AENE, X EWE W Z AR AT REfFE TR
PR R[B] [9]. MRIHEMEE, @ RBANSINEAN KRR L0, TS BAXFR, A5t
L9RBG MR MESRAF R B A BB 5CHF, T Re R v B e shm bR E . AR A R & T
g W, QAR Sz LR RS ), ORI IRNAR, Al BUE E 5 %
OIEFT), WRESFBURR LTS S, BT IMEE K. ik, MV SZARYE B SRGL,  SRIGE B 1)
WER I REIE LAFE A b AR o BT DA B2, ASCHR DL R ik

H1: BEARBRAMANEE K2 A “U” BCR.

(=) AREE AR AR

BEE R I PRE R R, s H i RIZL, OERIESIRCN 1 BOR QIR R E 251 %, (HEEE T
RALFE IR, WA RO S a1 20 Azl o 31X 32 2202 - T0T RS 3 o i 7 AR Z A
B, FECT PR BCEIRC. BRI DR R, R R WA FIUE BRI AR R
REHIL, FEEANHMESSFEEREN ST 5%, BHTIRRANBGEAELT, IR
UEASKH A SR I I S B 5] R, B TS BANFRYE, AR A G B0 BB R BN RS,
WA RE BT AR A B 22 58 T 4 A AR, AN A QIR B0 . BRIk, BRI aE A
B e PEANME SRR, InJgl 8 3= S AR 28 dse KA i 29 2R R 2 B KA I 2 3 X [10]. BFR
PN SR T e AL S AP ATG  URS:, XS TiT 3 R LA ARSI, 45 B ) T SRS VR I B AN, BL
WG| $ 55 RV, FFRI B (1A B BRI R A A I LA T R B B L2 32 AT [11]. Ui, &
HENTRIE SR iR, TR RFIRARMAFIZ, R AR ANE 12 8] AR ARG N, AT 472

A MR, B0 Ak R [12] [13]

SR, M —JTHIRE , WERBN—EREE b AR [ R [14] . Sl BER SN BN, &8 R 1%
T BT A AR R RO BRI, RZR R T IR A2 e R A R B IR R, s AR
XPE B Z IS, AR A B R, BRI AT DLd i gl B A DA AC B A, B2 i
A A o

gi b, AT RARAER R A NN RS 2 T8] (R S B VR F R A it — P IRIE . 4R BT =
ANV AE BART AL B2 3, AN A ik M iR S AT A,
IR AN ACER A . SRR, BRZR 20t B B2 A S H = A R5E,  IRTIn RN & 212 1)
%%,ﬁﬁﬁxﬁmoﬁ%,ﬁ%%ﬁﬁ&AﬂuE%ﬂhﬁﬁﬁmx,MﬁhﬁAQM@o%?%,
et MRk

H2: AR RATERT RN 208 R 2 A B A PEF

3. R
(—) A E LI
(1) WfRRA R, AR (Risk): A SCAE B A ARICE LXK . Riskl & 5 4F 19 A &) & P20
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R BNIE: Risk2 /& 5 4F A R 51 IR R R ZE[15]

(2) fiERARE . PHRIARD): HRBIH T ERIAE MR b, BN A BT ) FE il
FZ A o ARSER A FERTE S H 58 SO 1 U ABLAE A A A s 1 i e A

(3) AL E . RIERA(AC): A SCURHUE B 9% - AE 5 — AR AR 48 bR o 7 B 2 H o 4
NIPAT ERBFDN SR, BYUIRRE R, HAZFabs T LA BR A BB S R (1 52 [16].
I, ERUEI SRR AR BN RS, S, B,

(4) AR E. HRBIART R XS I F R, ASCGEES] T LR M HE(Size). &
Al OLAERR (Age)s 1 FE PRI AT R (ROE) . AU K (5 LE(REC) . Bt P (Growth) . FE i EL 51 (TOPL) Rl =AY
PE(SOE). &7 &€ X 1 Fis:

Table 1. Variable definition
F1 TEEX

A iR '8
WA & Riskl S4B S5 1 SR BRI AR S 3
Risk2 ATl R B Ji5 1 AR 22 M A5 2 34 R AR e T
fR R A RD WA I SRR 2
AR AC EELRFIEN
Size PR AU SR X4
Age AR E AL N 1 5 AL E SRR 4
ROE IR S OPE s
AL & REC ST R e 5 7
Growth (BRFEEEMON — EFEEEON) EEEE N
TOP1 B — RIAR KR e A
SOE EE A1, dEEAERO

(=) BB
(1) FEAERIABER . R TR A AN Al RS B2, e BB — R AR (1)
Risk,, = A + A,RD; + f;RD

it+

(2) A RENIAETY PRI A A 1 BT A Nl RS 2 [8) AT REAF A R AL, AL AR
(2)H1(3)

Bu Xy + 1 + 0, + & )

AC,, = B+ B,RD;, +ﬁ3RDi2,t B XKy s T + &y 2
Risk;, = B, + B,RD;, +133RDi2,1 +B,AC  + B X+ 0 &y (3)

Hrp, iR AA], tIREFEM. Riski 2 i IS t FR A, RD AR T MLEE t FEBERIEAN, X
NPEHIARE, AC NHAASE, AR T A E RN FAE [ E RN O 6 NBENLIRZE T

(=) BRI

ASCIEICF R A B A 7P OIS REAS, B[]y 2013~2012 4F. #idfEK | CSMAR %# 2
A wind B, ARETFRRENE, SRS ST LT ARIFEA, XHHrE SR BT 1%
AbFE, B33 9960 N RO . A SCHHE A FE AR 28 T statal7.0 58 K.
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(—) fidtEgit

W2 RAHREREG T A AR R LG H, Al XU e 45 Riskl F1 Risk2 A2 4% X [#] 43731 9[0.001,
0.289]#1[0.002, 0.738], ¥J{f 4> %24 0.003 F1 0.081, T WL Ak [A] 478 R 7 ek, (H BT AR A Z
B REAR . AFRNIAALIX M 13.56 #) 22.04, FrEZzHy 1.463, RHRE LM AR AIRANZE SR
BR. ARESARESE 0.083 N, HOHIR/MEZ BIAZEHBOK, S 1 % 2 w1 AR 0] i 5
NGB

Table 2. Descriptive statistics

2. fEid Mgt

Variable N Mean SD Min Max
Riskl 9960 0.033 0.031 0.001 0.289
Risk2 9960 0.081 0.075 0.002 0.738

RD 9959 18.450 1.463 13.560 22.040

AC 9960 0.083 0.060 0.008 0.373

Size 9960 22.620 1.278 20.08 26.360

Age 9960 2.951 0.302 2.079 3.555

ROE 9960 0.069 0.109 —0.643 0.354

REC 9929 0.130 0.097 0.001 0.470

Growth 9959 0.142 0.317 —0.508 2.166

Topl 9960 0.336 0.141 0.090 0.728
SOE 9960 0.393 0.488 0 1

(=) F:AERA

TR AN Al RS g2 (1 [E] A 25 S L2 30 41 1 A3 2 e T B A H N A M XU 2 T g 4k
KR
2 Riskl AHARAZ BN, RYE OA STIRIZ H I ARZM K RARMEFTIIIR[17]: H5E, BERIAN—
WL RECN-0.011, BFE NG, ZRIMARKEZENIE; LR, EFFRBANWIUEGEE PN, #gioihp®
N, KAh2-0.003, AR 0.003, WFEANIE: &fE, HME&PIAET 17.71, % THIRBAIUAX
[f][13.560, 22.040] 4 . 4 Risk2 f7 & AV KNy, AT & iRk . Pk, ARSI RS 2 8] “U”
RICR, B 1 AHERTEEIKAE,

Table 3. Benchmark regression results
Fz 3. FEEEIFLR

Risk1 Risk2
VARIABLES
) 2
RD -0.011"™" -0.028"™"
(=3.18) (-3.17)
RD? 0.001™" 0.001™"
(3.24) (3.24)
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Size -0.005"" -0.012"™"
(-10.63) (-10.73)

Age 0.002 0.004
(1.37) (1.46)
ROE -0.057"" -0.133"™"
(-19.83) (-19.07)
REC -0.021"" -0.052""
(-5.93) (-5.93)
Growth 0.005™" 0.013™
(5.79) (5.76)
Topl -0.007"" -0.017""
(-3.01) (-3.05)
SOE -0.007""" -0.016™"
(-9.67) (-9.46)

Year/Ind Y Y
Constant 0.247 0.602""
(6.77) (6.79)

N 9926 9926
R-squared 0.184 0.181

E: RSO UE, LT T RIFOR A RAE 10%. 5%, 1% R EKE FEE, FHE.

(=) RefEikiik

N T RSEIES R SEVE, ASCRATANTT =AM R TR TG, RIGEE R W4 4 M 5.

(1) BHARRE. FIQ)MFIR)RA 3 5T Wi 3 A BV AR Z2 R & Aalb XU, 31)(3) A A (4) 1
FIBEA N 3 AT A 58 ooxd Al RS BEAT [ o RS 4 R LA 4 5 1 912055 4 31, Horp, —IRIARE
RERF, TRIRBERENIE, PR AR R “U” BERR, SREAERIHEIR B

(2) [ E RS o AEA% AT MV AT TR) R EAE -, 51 NAT MV [8) P52 L ] 5 2582 BT el U 45 SR 4
F(G)FFN(6) s, WEAIANKI— KT — IR EAIIRAE 1%HI/KF R RZE AN IE. FE5 RATHT L
—E, TR

(3) LHARRVE . KM THASE RRABRI A BN XSS 2 18] i) S 3] R G R o 5 FE BB AN
XAl RS RIS BT i e, DRI B A SN i Ja — W i R A R, S LA R SRR
ELHEAR, SRR ERM R KR g THAARG R 2SLS BAREH, ZRI% 5 51(1)
2F@4). UM N —FrBealAgs R, THAEH AR, HF{E2 %9 15744.61 A1 17599.93,
Y TRASE A . FI@)MI (4B BN —IRIUEE N IE, HEARARAMEL AR ATIRZ “U” KR,
SENHEVEELE Y SES IS a27y @ EaLPSE S Y R 4 L S S| W AT
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Table 4. Robustness test 1
=4 FREMRN 1

B & I 7 R E
VARIABLES risk1 risk2 Riskl Risk2 Risk1 Risk2
1) (2 3) 4) ®) (6)
RD -0.009" -0.016™ -0.013™" -0.031""
(-2.25) (-2.27) (-3.41) (-3.42)
RD? 0.001™ 0.001™ 0.001™" 0.001™"
(2.44) (2.47) (3.48) (3.49)
RDP -0.006™" -0.014™"
(-3.61) (-3.73)
RDP? 0.000™" 0.001™"
(2.95) (3.05)
control Y Y Y Y Y Y
Year/Ind Y Y Y Y Y Y
Constant 0.189™" 0357 0.133"™ 0.331™" 0.257™" 0.629™
(4.90) (4.96) (11.75) (11.95) (6.83) (6.86)
N 9926 9926 7805 7805 9829 9829
R-squared 0.172 0.172 0.196 0.192 0.216 0.213
Table 5. Robustness test 2
F 5 REMRR?2
IV & —FrE IV 2 B
VARIABLES ) ) 3) ey
RD RD? Risk1 Risk2
RD -0.013"" -0.033"™"
(-3.18) (-3.35)
RD? 0.001™" 0.001™"
(3.43) (3.60)
v 0.760™" —5.527""
(16.85) (-3.47)
v 0..005™" 1.089™"
(3.73) (24.83)
control Y Y Y Y
Year/Ind Y Y Y Y
Constant 1.420"" 18.921 0.233"™ 0.592"
(3.19) (1.20) (5.84) (6.06)
N 8932 8932 8932 8932
R-squared 0.941 0.947 0.113 0.110
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5. #H—H 5o

(—) Bl

PRI )AL () [IVAZE R AN 6 P o, BI(Q)ZWEABAME AR FIALR, HHRBA
1 —IRIARBEE NIE, WERSANEL A Z B4 “U” SR F1(2) 51 (3) s ARHE AT Al
USRI RE R R BN IE, R RN R 2T “U” BER R, SHERIRSRES —2, Rk 2 152815306,

Table 6. Mediation effect test of agency costs

6. RIERAK TN

VARIABLES AC Risk1 Risk2
(1) (2 3
RD -0.030™" -0.010™" —-0.024™"
(-5.03) (-2.72) (-2.72)
RD? 0.001™" 0.001™" 0.001™"
(5.87) (2.70) (2.70)
AC 0.057"" 0.138"™"
(9.29) (9.25)
control Y Y Y
Year/Ind Y Y Y
Constant 0.761™" 0.203™" 0.497™"
(12.76) (5.56) (5.58)
N 9926 9926 9926
R-squared 0.418 0.191 0.188

(=) FmERR

AN AT AR A, TR N BT R, AR BT A K st g BT AN A . AR SORE A
W5 A AR A AR m R R AR A, #4754 AN

a2 7 s, LR S EARMIE AR m AR Mk, BB AR Riskl A1 Risk2 1) — K IUF1
IR R BE N ARUNIE, HFRBENGFARA A, BE— 2 RIEG, Rl x g .

BN N EAR AN, TF BN KRS Z [MEBAFLE “U” JRFR, (2 50 5 A
WAAE S Wl LR 2 fios, EEdiEARe A, BERIENS Riskl F1 Risk2 [ #2858 ey, R #%
XAV RS R s S 5 e [R,  SoBr AR A b R BN s HIRAS TR R AT REAE T sl R A
b SEAR IS A B8, TRLMAIE R 3 N T Al U R 52 B K, LR R 43 N K i ol JRURS: (74 2 i 2 2% s 4+ IR
(G

Table 7. Heterogeneity analysis in type of industry
F 7. AT RE RS

B R AR
Riskl Risk2
VARIABLES
= % & %
1) 2 3) 4)
RD -0.015™ -0.010™ -0.035™ -0.026™
(-2.51) (-2.29) (-2.37) (—2.44)
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RD? 0.001™" 0.001™ 0.001™ 0.001™
(2.63) (2.28) (2.46) (2.46)
control Y Y Y Y
Year/Ind Y Y Y Y
Constant 0.300™" 0.221™ 0.703™ 0.561"
(4.92) (4.95) (4.74) (5.17)
N 4686 5234 4686 5234
R-squared 0.171 0.205 0.168 0.201
0.2 o |
E— I‘E’Jﬁ&ﬁ‘lk |
——— FEEAHET |
|
0.18- |
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Figure 1. Industry heterogeneity in RD and Risk1
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Figure 2. Industry heterogeneity in RD and Risk1
E 2. AEI/AS Risk2 1Tl 5 Bt
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6. it

ARSCEICPER A B LTI A TR R, HET 2013~2022 4E ST HIBREGE , SHIFIRTT T IR
AL R AR RS R . FIALERE I F—, PPRBARI AR Z HAFE “U” 8RR, 4tk
BRI HRNEENE 17.71 i, OPRBA SRS AR 58—, I SALERT AN XK 2 [H]
ERFAER B =, AT FE TR, SRR AL, WA RS 2 TR £E B 58 21 1
“U” BRAR, HIimRAER.

RAE NAZ AT RSN AR ARYE Al B B AW 55000, 5 1 Al K R B A # N 5
FE o ARIEASCIAELE R, RS 17.71 7o Aq FEBOR) T Uz il . 72 RSBy 6 5 4% ) H 7352
HEAKI T, AEE RN G BME R RN, iz g2 il i A A
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