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BUFREERF A R s S A PR E PR IR 3R, e S i B i R R AR A IR Bl 77 9%
1117 i T BB Sl BAT RIS AN P RO, LA i ) S P2 [ A T P, ORI
T Al BEAT IR B ) B, B AL T e B ARSI AR T fe LK P (Jones FI Williams,
2000) o At , BRFHE HH — ZR P B L BURF AN 25 P ML BOR SO Aok 8158 , X i 2 4R & 17
FE AV AR BHRF B & T PP R SRS PR BB R % 4 , S 80h R R T Rz
U (BRSO 08, 20163 47 IS, 2017 5 4% EREFT PG , 2020 ) o 58 H RN, BORHRAFE S
VIR BT LA 2 AL BB RE AN AR A IRV, R MARAS_E fif pReAilb BT 80 3 AN /2 A TR AL 4 B
JENED AR ML K 55T B DR AL 130 AN P A 8 T R IR sy 058 SR S R B e T
DR Ry i SR 5% DR B AL DS G UL, bAoA AP 2 S I SR, 491 T e R S i e 25 107 2 I )
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#E 5 (KaplanFMinton, 2012 ; BostanFIMian, 2019 ) , 5 B2 X5 G138 2k W A FE T B 4 1 1 g
BB 7 AR B Z BT B 1 R R A BT BEAS R BB R AR T RARAR DK Bl )
Manso (2011 )48 H U Q3T A 200 2= 78 5 9 e 725 28 B2 BB R W, SUREFE K
WG T2 R AR, RE 2R PLH R R A H 2 03 SRS S M E 2 = O ST
3 %) (Manso,2011; EdererflManso,2013)  BEAL Il (BEAE4 , 20165 HET M HTE D,
2018) . ¥ 4 P V% <= (Francis%F, 2019 ), DL K 57 2L R4 (Acharyas , 2013 )35 7 THD S BEZ Y A1)
HRURN A TS, 5 3R W Rl N R A AR — e R L3 T 0 A8 B2 AT S )
A, RS AT R A L2 X6 S O PR e e RIS %) RS o A AR Dl e it 0 A7 A — e s
KA T R R o0 Tk SO RS B A LR L 2 42l , W] g S 308 2 TAESS TR EERE (K,
MRIRME LA v IR A4 -5 58 B2 22 TR AR L i 58 L S b, IR AR X B2 AT O I 2 2 BEAIR AR AR
JRRTE T IRARA R WS B2 T A 1T A 9T 5 HAT T 322, AR & FBUR AR
AR EE S J5 T AR IG5 55, BT H R HEWRT A U2 (1988 71 (Armstrong%F,2010) o R I, A< 3C
AN T 2 A SCHR e 5 VAl 8 it 7 B R 9 T Sl B2 B, 12 4k P I s Al A5 8 B
B — AU RS A A TR A5 RR 84 = A T A BZ BB R M ) 25 2 B8, i T
LRSS IR

AT, A8 i B A RO s | X HesE N TR 8 s SR B B R B |
AIA i ERE, is IBCF B K (5 B A T8 A0, 43 T b A HR (5 B
1B EE PRI LA R A 77 it PR B AR A M A8 4 (Frynas®, 2018 ; BEREERSE 2019 XIS, 2021
Verhoef55,2021) , M4 A= DL Rz B AL T S B 005 B EREE (R AESE, 2021 ) o4
P B A BT 1 8 A A0 A B R I AR LS5 B2 A T O ARAIE T 2%, AT LA B AR T
AR Y b S R DRI A B () 8% R B AN TAERE 7, DT A Y40 38 2 I A T 37 sl B Xof
TR E 0 A E B A5 5] (Bushman 1 Smith, 2001 ) , 2 155 1 2 R4S FEZ Q135 26 WA 25 22 )%
A B PR TR R SO BB R MO PG, P47 457 )23 00 32 35 T e AER AT
JRUISS: B Jal iy, 22 T 412 4 222 B0 2 B 1 42 55 (Armstrong 45,2010 ; Zhong , 2018 ; Xie 4%,
2022),

FEF BT, AR SCNE BEZ AR LHD AT T b A% BRI & 3T 52 i)
F5E K30, A lb B A 2 78 AR i T A R B KT 4 5 s i AL AR 560 s L Ak ik
I () = o 7 Y 2 520 1 o 1 A N | V52107, 2 = > < | 4 G A R A
FE N5 22 i A JHL 22 6T 357 T 520 AC AR A e XS B FELDIE , 0 B Al B0 A 2 780 2 v T il X 1
SRR R WA B i — 2P R B, YAl 25 B i 2 s A R s b DL e e iR
FEREAIRAST, i b B8 2 BT e B A AR 2 E A P Sy J08 25, 136 2 il A5 8 AN XS R ™ 2
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T 52 243 | JREASC il R HR A= D LR A7 A8 Sl it — e R B L il 145 #2018 (Manso, 20115
Acharya%,2013; Francis&,2019 ), {H_FadR SCRk Z0E T AL A5 B IR X 2R 52 e P 7R ME
FH A SCNHGEE A7 BRI — A BE YA, S Al 07 A2 T i 3 1) 85 B 8 RS A Bk
SALE AR T UEDE 56 =, R ML 35— R0 AR A b BB s S 4t T 200k . A K
7 SR RS AL A Xl BT A 5T (Dosi%:, 2006 ; Bronzini Flllachini, 2014 ; Tong %,
2014 ; B CHE AR SR, 20165 3K IES ,2017; FLLEES,2017; Tk EFND 5L, 2018 ) (HY 4 S FF
W AT & T KRR I A SRME M08 25 T a0 ey 46 50 487 202 A0 37 2 B L2 Ak B
FIARA SN J7 , AR SN AEEE ML AT T I T HOUAR M J2 1T B A A8 S X AE 2 BB i) 1) 1A
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TER T2 TR R I K E ST, B BRI AL Ge Al 18 Al B Ak S B B i A
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B HESh T A A PR A7 B Iz AL LA SR P R AR A 22 (Frynas®5:, 2018
RS, 2019; Verhoef , 2021 ; XIS, 2021) . Boland % (2007 ) & BUAUF-H A2 FH 4Kk 5
H BN T BB HY DR 28 B i3t o AT LRI X 21 7S (2019 ) B IRECF 2 554k 8l 1 A Al B
AR AR T Al 8 ST de Tt o R AESF (2021) A Al B A AR At 1ok A BeATT
G ik, A IR D B A A i A I S R S T IR SR A B R T A (2021 )X B AL AL G
farsgma il 4 22 A - FHAT TSR, JT R IR A AR et ai o 4 v Ak A e O e A
FIGEIR A AR AR A R A P R AR T B 24045 (2022 ) e A b AR - A U e g o)
Al B A B G VAR BOARXTRR, DL SR Ak PN il i i R T 5 8 T et R
TH R AE S (2022 )W 5% K A b B (b i U BB A% 1 S5 R A1K 9% DR 1

IR SCHR M ZE B S AT 7 L KW 55 25 AT R A2 DN A BRI R A Tl 5%, A1 2
W T b B A AU E R T R R A AR R e, I R R Sy — I AR R UK
FNEEA SCRRAF SR B A AR i R A nr s £ b A 2 BI05T o B AR R 245 (2021 ) . R R4 (2021 ) 7R
FEAN BT A RN A B 2 A - R St sh M A s i ML b S 21 T XAk BET RE T 15
M, {H 20 1 B A B B8 80 7 520, 1A 48 7 A b 85 7 A e R0 A8 2 61
T NTERZ M HLIE AR SO DS B2 “ 2R BILTRD I AR Ha R T B0 A UGl i 2 BB Y 52
M BRI, D FE T B0 A i 0 R 45 T 2 A0 3 5 % S S i 4 A 6 Sk

(AN B AL A S0 R A s 4 14

TEAMEAREIAE S | RICAARE HEWE M EE A AT I S HEIT &, I RFEA
TR J5 DR IR 5, RVA Rl SO HEWTE BRI RE 1, 28T T S BT SC Y B 32 24
(Armstrong%5,2010) o BT ZhAE A — B0 R I 2R OXURS: v&a 1 33 L, Ak 813 % 5% 4 11
7 A BT Y 5 R AT A 20 2 w300 55 H Frad BB R R T, T B2 i 0 ' AR KR
B b e TR 2208 Al i B SRk, A ELZE T B B R 25 8 TEGE R R R UE T AR I B
(JensenflIMeckling, 1976 ; BostanflIMian, 2019 ; Griffin%5,2021 ) . & B2 A it £ 0 rY
AT, — BRI, A TIC AR IBIR — B R G2 A BOARS: , T2 Ak R A T s
R (Hirshleifer, 1993 ; KaplanfIMinton,2012) , K1, 47 b F AR, 8 B2 BMPOER B 578X
ol AU A 7247 o 1T EL RSB0 2 R T B AL PR S 3504 2R e, f T JBE 2R JI O0 81) £ b B 37 2 e
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i} (Kaplan#IMinton, 2012 ; Xie5F,2022) , 3X /™ H | 74 BZ 8183 7). Holmstrdm (1999 )
it X EZAT R DI I RE S s IRZEHE N SR 281 T 32240 SR B, 125 B 915 8.
IR0 g JREAR W5 1o 6755 I R BE SR AL T 2% A BT IREAR R i Ml 017 2 DG g it 81 Al 1 B g 0
WA D00 T, DA T e S 2 T A B 22 50T R IS () 25 2 B, 2 i 8 B2 A R A T A st LA AR
W A3 55 (Armstrong5:, 2010; Zhong, 2018 ) .
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R T B AR M BT A A B G A B < AE S LR X — 52 AL A S I, AR SO SE Aghion %
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+084Controls; ;+ Year _FE + Firm _FE + ¢ (2)

Salary;, = o+ BiROA;, + D CGO1, , + 3R04,;, xDCGO1;,
+BsControls; 4 Year _FE + Firm _FE 4 ¢ (3)
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Change N A8 BEMEAS 5t , 22 XUFF AR B2 (2015) 93 730, 2 CEO K& A 1E A8 o Vit
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b 45 25 CEOZAE B ARk 5 , B BHAEAE AR B — L S BUNE . DCGO1 R Al B Ak 0 10
A A B AT R AR B R S B0 R 1, 7500, B AR T Al B 5 AT A xt et o —
NV S BB AR B (3) il B T A 5 R X< B — b B R B i i SR AR AR | AR
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BN —E AR BH™ RN, B0 A I IR A 3 AR B HEAR AT L AR A B AR

oK B, PR, WA S S RE RS AR R A BT R, X S A SO T B B A2 AR 5

TAN A SCHEE— 25t X BT P Y BARIX 43S e W RIRIA R e W& R T T3R5
2. R AS
ARSI AR 1 A B L (DCG) . 575 S AR S (2021 ) X fll B A2 0 11 B
75 3 AR SR AR B A LRI 1 B SR BOR B 2 Al i B A G R i L B S

BN B G, A SCRIPython X b2 RIAFIRAA T IRBOFH N TX T 20 AR5 , AT /i Ak 2L

AR S Tieba H SCAMTRISEHO IR 58 0 SCAS R 740 10) s SR J , A 2 SR AR A5 (202 DR AL %
CNTHRRREAR REIEAAR =B H AR RN X R AR PUAS I T YIS J2 R AR Gz AR L, DA
R AR S By >3] i, 1] TPy thon X 4F 4 Hi Y AH TRV 47 T B, -3 H350 303 b T304k 1Y)
Al AR SCR A SR80S BB AE A Al B A R B e A

3. I AS

R TS A B RRAE DL K2 R BRSO B B RS, AR SCER T m AR
(Size) B Mot (Lev) JFAIBESI (ROA) FEEQ(TobinQ) A E I A it (Cfo) /A FAF Y
(Age) [EE G = (Fix) i — KB AR L] (Sharel ) JST #E3 5 F (Indep ) , DA IR &
—(Dual ) E ARG R

AR EAARE UKL

F1 TEENEIGH
A AR RS A e L
iy-ZolkEn R&D iy-s A= 1UN
Al B A R DCG LnCHCF AR+ 1)
b Size G A ARXTEL
AR D Lev TR R
PRI ROA R RS 2R SRR 9% P B
FE1=Q TobinQ ST/ A
ZEMETE Cfo BRI A B & T ED A
IS AVAEIS Age Ln (A RSO +1)
[ 2 087 i Lk Fix 15 B8 70 7 S
B — KRR FERE L 5] Sharel B — R AR A/ R A
LAY Indep LA YA E RIS YN
IR E— Dual HH K MRS, A, B0

M, SKIESHR

(—)Hik b

FONARSCHGAVEGE I B E5 AT LAE H 0F & 3 H (R&D) I I{E 4 0.0366 , it KAH K
0.2449 , Fe/IME RO, AN [A) 3 Rl 2Z B BB & 3 M AEAE R 22 57 o ik B AR % L (DCG ) g3
{H 41.0342, F KAE R4.7005 , e/ IME RO, SBR[ A R AL AR B AP R IR 25 57 . 4%
AR R A ST S O A SCREEA R R —3K .

(AP BTG R S 1 A R S v [l

B3 M A BT A R AIE 2 B3 52 A [ I 235 51 H i, 585 (OB AS AT 1l A e () 235
GRS Ee A R S0 R BETTE 1 %K 35 TE A OE 5 (2) 31 g hn A il s
I AL AR S RN I E5 5, DCGIY R EHE 1 %l WK i 35 1E 56 (3) 1 i A g
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=2 WLt
Variable N Mean P50 Sd Min Max
R&D 30245 0.0366 0.0299 0.0439 0 0.2449
DCG 30245 1.0342 0.6931 1.3015 0 4.7005
Size 30245 22.0858 21.9093 1.3035 19.3571 26.0747
Lev 30245 0.4243 0.4128 0.2158 0.0491 0.9812
ROA 30245 0.0358 0.0379 0.0706 —0.3680 0.2066
TobinQ 30245 2.0912 1.6197 1.4561 0.8638 9.9297
Cfo 30245 0.0833 0.0807 0.2082 -0.9760 0.7158
Age 30 245 2.8953 2.9444 0.3135 1.9459 3.5553
Fix 30245 0.2101 0.1755 0.1612 0.0015 0.7010
Sharel 30245 0.3447 0.3227 0.1488 0.0863 0.7482
Indep 30245 0.3750 0.3333 0.0530 0.3333 0.5714
Dual2 30245 0.7167 1 0.4506 0 1

728 B 4 T A AL WA AR ] 35 )
[IEZ5 R, DCGHI R EH0.0009 , KR TE
1% 7K 1 B 2 IE A O R 25 R R, 4
MBS R SR AR 2 (R 3 I
AHICICER , B B A 5 AU AR B ey, A
AP R 2, S T AR LA HERT

(=) RE MBI A 56

AN X FE AL AT R 55 (1) [0l 5 45
B HAE (DR ARG S A
MIEAZER, T UE A rE S S AR
Z AT i 2 AR OGO &R, BV w8 R K
RIS, AR T A T RE R R 5 (2) 51
R Al B AL AL S v A R L B
MR RN Z5 R, 25 W, ROAXDCGO1
) R AAE 10% 1 7K 1 I8 25 TEAH G, 36
AV FA A R RE NS 2 55 10 = A R R 4
BCAME MR RAR P AT REE 56 (3) 31 R A
v G5 M A 255 ROAS &
F 2 [BIAEAE B E IEAHOC R B (4)F1
AV BT AT R e < I 2 R
PERZ IR IRNEZE R, 45 R 7R , ROAXDCGO!
B R BAE S YoM K- B 8 3 R B, R Al
B A I 2 5540 1 R A R < T —ll
SRR IR B R AR, Al B A Y
BENE A RORE BRZ 4% R BT
EHEXT TR EBE SO RHR
G R RzE A Ry W = PO K ESL AN

®3 SUHBFUERESHELEIH

R&D
(1) (2) (3)
DCG 0.0010™"  0.0046™ 0.0009™"
(3.15) (10.40) (3.24)
Size 0.0004 0.0015™
(0.91) (2.03)
Lev -0.0450""  —0.0218™"
(—17.36) (=7.73)
ROA4 —0.0560""  —0.0605"""
(-8.49) (—11.54)
TobinQ 0.0023™" 0.0002
(5.67) (0.90)
Cfo 0.0090™" —-0.0014
(4.94) (-0.95)
Age -0.0128""  —0.0166""
(-8.37) (-3.16)
Fix -0.0231™" 0.0031
(-8.39) (0.92)
Sharel -0.0136™"  —0.0096"
(—4.76) (-1.95)
Indep 0.0070 -0.0100"
(0.99) (-1.67)
Dual —-0.0045™" -0.0004
(—4.94) (-0.49)
_Cons  0.0240™  0.0509"" 0.0530™
(39.82) (5.15) (2.68)
Year YES YES YES
Ind NO YES NO
Firm YES NO YES
N 30245 30 245 30245
R’ Adj 0.805 0.438 0.812

W U RRTE 1% . 5% F110% 8 7K
BE SN, TERR.
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A, H—FH

(— ) FE R

ARSI BN THE B A
LR L™ i Sy ik = AT ik
Fr 5 B S o PR X =47 T 03]

FCRE T ARk F B 5 BN X AR |

NI BRI AN EIA BEER B X = A
BT AR R BB ] B, fir 2 Al
F SRR Ry | N SMERTA B
b e S Y RN (R
FHEE S 2% R 6% F — 25 SRl
BUA AL BRI S22 58 Mk S 304
PRI — QL 7] L ) % i
1. T SiHE B i 5 bk
L
G BB S AE A w M (E RN
HZAT A RAE AT B, BRI 4T
N5 AN Z 0] A 15 BN X F )
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Enterprise Digital Transformation, Failure-tolerance
Mechanism and R&D Innovation

Wang Jingru, Yao Yi
(Business School, NanKai University, Tianjin 300071, China )

Summary: This paper is different from the existing literature on how to motivate management
innovation from the perspective of executive incentive measures, but from the perspective of optimizing
the information environment of enterprises, to explore whether enterprise digital transformation can
improve the tolerance of shareholders to innovation failure, and thus improve their willingness to
innovate.

The results show that: First, enterprise digital transformation can promote the improvement of R&D
innovation level. Second, enterprise digital transformation reduces the salary reduction and career risk
caused by the management’s innovation failure, and effectively improves the tolerance of shareholders
to innovation failure, which confirms the influence mechanism of enterprise digital transformation to
encourage enterprise innovation through the “failure-tolerance mechanism”. Third, when the enterprise
has poor accounting information quality, low executive shareholding and low product market
competition, the role of enterprise digital transformation in promoting R&D innovation is more
significant. Fourth, enterprise digital transformation significantly promotes the increase of enterprise
invention patents, which helps to promote the high-quality innovation.

The implications are that: First, enterprises should fully grasp the opportunities of digital
transformation and actively combine digital technology with enterprise production and operation.
Second, enterprises should establish a more transparent internal information environment, improve the
tolerance to innovation failure, and promote the management to take strategic decisions consistent with
the long-term development of enterprises. Third, policy-makers should combine the market mechanism
of digital transformation with government policy support to achieve the combination of innovation
motivation and innovation ability.

The contributions are that: First, the “failure-tolerance mechanism” opens the “black box” of the
impact of digital transformation on R&D innovation at the micro-enterprise level, and confirms that the
tolerance to innovation failure is the key factor to motivate the management to improve their willingness
to innovate. Second, this paper discusses how the optimization of enterprise information environment
mitigates the agency conflict between shareholders and the management, providing evidence for the
implicit contract role of the transparent information environment created by enterprise digital
transformation. Third, in the context of the rapid development of the digital economy, it is of great
practical significance to study the impact of enterprise digital transformation on the management’s
innovation decisions, so as to verify the economic consequences of the changes in the macroeconomic
situation at the micro level.

Key words: digital transformation; R&D innovation; failure-tolerance mechanism; patents
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