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B 1 X B (Insoftware) , VE 4 3T 0 Al 807 A0 55 A & B AR bR BT AG T . 45 R Bon B i0dE
BRI A T R A N 1, HE TR 10% K F R . X R, B e B oR W5 PR T
A ol A3 R e 4R R

(2) ¥ B iy PR OC FR o il R A0k Rk i e A8 o O PR AR R AR ST BB AEAE DN A M I Ok
U5 o BLRR UL, Al K0 1 7 70 18 05 ol 0 N B G VR 1 28 B BR A, AT 4 2l A oMl 418 1 B TC 22 T
5 TRV (b 7 8 B R B 22 e Ak i Aol 1T DL T M 3 2 i BT AR AR S B B o BT R Al

®© B AR EE R S 0P E Tk 2855 ) 34 Chttp : //ciejournal.ajcass.org) Fi 4
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o A B, T AT R T B G S B S BT WA D7 T RS A o P, AR Sy S A S Ak B R
T H AR R AR AT R R . OB B 7 A 5% B S 1 IR S O R R R R . T
230 18 A ol Rk 1 B PR AN T B B 1 5 e T 1A 00 oMl B A B B 3 AT DA O3 2 A S 1) DRSOk
N A PR, 9 ARZO R R B IS 1 0 i (Lundigi) J& , 2 0 R 804 1 28 ot B il
BT AL AUR IR RERRAR A N BE R e S b B . QSR ] T R AR i k2 e IR S 1) BRUR I T, A
SCAR S 0 RE A5 (2019) , B8 MR 1984 4F 4 3T 45 3 AT 3G B o T BV o (B 2% i 3 %008 (B A Bl
I 10 A2 £, X LB 4 4 Sy T AR KR 19 T B AR o, BT L5 LA A b i 78 3l i ) G At A oIl K A e Y T
H O, 55 A T b 28 B, VO A ll B A S R TR AR L, LB R Al BT A R — A
BEAS RS K A2 2% R 0 TR DI A s 4 AS 1 5 VL 1R 22 il RV U (E DOR S e T ElOR R
B DR, Al i 2 S TR 8 2 A, 2 T B R A B R i AR e F B R
BRI o D, BR B B 2 R A0, Al B 1 e 0 1 SR IA 2 32 30 () 3k i s 30 i b 80 A e 2
RSS2, LI 52 e AT B A K — 3 A4S (] 422 B2 o 32 A oMl At N DR SR B DL T HL AR 0 A
KAEMSMEPEZR . R Y45 R B, AR T H A2 5 IR 2 A s T B A B[], H Ak 07 1k
e (Indigi) 19 B0 38 17

(3) HE B A A 18 95 I 152 o % 1 3 FF A 3 95 1 s 152 U0 T B8 52 el Al 1 45 3R, AR G — 20l
Heckman % 25 ¥ 5% 21 1F 1] BEFF 78 W i 152 (] 431 Eﬁg*@/l\fﬁ,u&\ﬂk%ﬁfﬁi’%%ﬂ(d@tdum”@
MR i B AN S R R (gm_digi) AR AR BT AR (2022) 48 BT R #E
TR A AR AR B D) B e A B AT R B A T IR W A RN R A
Bt m A R BAT AT SRS I B AR B R R B R R RS R B A
K IR b A (IMR) RS IE AR A e 840 22 , 25 JERE A 100 5 O 22 I 6 30 505 A e R0 ol b a0 Bk 07 4%
B BRI . B — Y B A T 2R BN S BT AT B (gm_digi) REUE 1% WK B RN
IE U B A B B AT SRy bt 2w R AT B A e B T RE PR ORI AR R R RS B A
BT . 5 P Berh IMR R B 3 R I IR S AR TR R AR R, T LR FZ 5 R BT AR T
PE AR AS R D D% & B, A Mk B 5 A 2 (Indligi) 528000 2.3 0 111

(4) 42 1 35t P 728 B 5200 o RO A TS DA A P A 6 2 R B A A e 5% L S ] PR R AR AR
6 Qi 15 (1) 230, {H S IE AR AU AT TH AT RE A7 7 388 T 72 o i 15 e 1 P AR R T . (D 25 & 21 ol 25 1)
2% BTG VESCR I EZ M R 3G Al b MLAR 5% 58 35 15 1 L A9 (Insprop ) & 75 47 A 4R AT i
1y Choldbank) b 57 5 =5 W 26 0 B Cindnet ) FIZ: 5 A7 AF SE PR i N — 45 2 (etrlmany ) VE R 28 3C ] BB
IR Y Al FRAE AR i S5 IR W, Al B A B (Indigi) F 80088 1 35 1, R WL 1A TH AT o
QJSAEAICIE S 1Ay DR Ml 22 T T RORE , AEAT T R 35t T AN ] 4F 03 A 78 R i IX.
SR A 0 R RE ANl 4 G 6 A0 U4 690096 4 5O
Jei o Al B A R (Indigi) 2B IH N 0, HLAE 1% BYKSF 1 30 sk B, 78 4 i vl 6 3t U A £
b AL 2 R 255G FR AR AE R — B8N T] UL Y [ HEAE S ATD 9K BB A5 IR S5 Al Bl A B A W A T
DI Sl N S o KB 2 o A

3R MR

(1) HE BRI 5 BORE SE MR o I HE I % 1 A2 18 o 28 2 1] 8 R OV Y B AL, 58 A+ LRI i

@© oAt Al B T A 7 Y b EE =2 3R T T A 2 T ) At A b B/ G2 IR T AR A s ok S -1) o
@ EAREEZE RS LR E Tl Z55 Y35 (http : //ciejournal ajeass.org) B4



TR ETRE 0 sgsH

B B2 1 B A A G 0 % A5 AU B R K B R S R . R 45 R AR 8 BRI T T 2018 4 R I
HEAH 5 0 A TAE 48 B HE S s AR 51 4% U R & R PR RS A LR UL R R R AL e
R 4R A Jay 1 7 M HE I 5 A 2R o BRI, oMl AR 7 A 11 22 e Ak R B nT B R A2 T AR IR R N B R
SEA T AR Al B A i RS A BEHE BRI 5K AE  E ET 5 E FH IBOHR X A M 4L C E
B AT RE R ) K ik 44 P L SRR A A 4 3 AT Al AR 3k T AR A 2 AE K DL A R AR 4 ) S
B, T VAT ARG o 43 590 S ok 46 IO A 3 et A b A R T B AR L e B ol B A 5 B (Indligi) 1Y
FBOTE 1% K b W2 R th o 3 SR, HEBR [ 5 U N 5% 8187 5 0 AL A BOR A9 52 e ), 4l 8%
TG BT SR BEAR T HE R BE bR i AR PR 4R v B 4 2l A3 N % 0 22 Je Ak, 3K P IR SRR AR SR
ARG5S

(2) G REFIR I o JRAF LR 25 S HERR T 4 Ry 4 A 8 55 107 FH 3 s B OR B9 52 ), {EL4Th ] RE AT AE R
OB A TR R . w2 M HE R A b T R 2 ook U= 1 R] RE R LA R W
AR B2 ok — D HERR X — AT AR M A SCOR AR R R 30 o EBR AN T - AR R I Al R W
T PR] 28 8 AR A Ml A48 7 4 A v B, OIS 2 85 s ol 50 A B L AR 5 Al B B D T O R ARG 5, ol B
T B TR R AR R K AR 2 AN Al A 0 B R TP RE 5 R AN R AN AR AE K A AE L IR 4w AT DA HE B
fib 75 7E T P PR A5 . AR SCHAT 10000 YR B AL VT S (14 4 8RR 5, & B ofE B IE R PTSE
CT5r ST5r Ak 1+ 5 B0 X 0 T 22 B30 A 5 5 85003 A5 5% 43 50 B 22, 43 31 2 -0.0086 (<—0.0056) .
-0.0173(<-0.0067) .—0.0134(<-0.0047) , 15 B 5 o &5 2 7€ Bl AL 55 P 8 F /N 3 = 04, Bl AL A 58
FE A A B A oMb 0 Ak B 28 G L R A R v Y S S R o el o mT D Al v A R O R 2R
ARG A ol A6 3 % 4 P B A 2 BRSBTS A AL B R AR T R R A T iR AR R i sh it
N i i 22 Ak o

(MO ER . Sl AL R A I & RN THERA XEEHE R =iTH
FOAR KRB B AT 7 AN A Y — — B 1, X i — R ST AN R B AR R O
A8 % A48 07 A T ) R MR BRI TR Y AR o B T AR SCGE T Al A8 v 45 A AR 1 AT B
FE X A G 1) A B0IE AT X B Ak A L TR A BN T BB A R B AL (InA D) | IX B B R i R
(InBC) .= EHARFE R (InCC) R EE B A 5 (InBD) FECF AL B 5% 8 (InAPP) B A8 b5, IF
3 5K 6 A 48 B et 4 R E L I AR R 0 R, 45 AR R v D R R — B, 40 0r TR bR
R oo 45 R 2 B, N T AR 4 AR 5% 7 (InAL) KB B AR 5% 8 (InBD ) FIECTF Ak I FH 5% 784 (InAPP) ¥ [F)
i ARG AL 13 7 v BE (STSr) fI& VAR T BE (CT5r) , it B R FE A (InCC) A B AR T i & F 4
HRE T X HREE B R e B (InBC) 1 35 38 i (BL 1 R 4R vh B . X AT RS o T 53 A DX B 1 B R R
F o A B B A B, SV A R P R AT A TR R M S D ] s S8 B S
5T, AT DA K T A % £ 00 Ak R P T oK RN A R B L i X BB R LA AT B R T
T S O o A 0 22 ST @ o ol o T el 1 N It /AN [TV 1 A0 O 1 A1 A N
T L LA I 7 22 o0 1k ok f B 41 Ry 4 ) P 22 4, T LA R e A B0RT S A R R Ak A B SR A v 4L
N AR RE o LA AR AR AR T B B R % R (InBD ) X% AR v BE (CTSr) R B 7 4R
R RE (STSr) 19 ARG 205 SR 1 3 B K, InBD B 22 5048 o ae R F Hofth 1 48 R B4 X o wl 0L, KRB His
AR B R R Ak B Ak B 55 0 0 Al FE AR R B A2 IR T I B ORI B AE £l 5 R R
2 [ A% s SR A TR ) 22 AN AT AR B A DL 5 2 P IR 7 ORS HE RS BRI R Y
R0 M A2 S ER Y
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T, LE R BRI R R AN A

A B A e AT RE 8 S B AR T U A A B SR B R AR R I A A i 4 sl AR i 2
Jefb o AR SCAE % Rajan and Zingales (1998 ) ) R, il FH 52 T I0URE R (16 R ip 38 i AS A1z i 126 A7 A
BEAT AL A5G , I O (B E 148 78 (9 AR 5C R 4R A1 B A ) ARSI (VL AE ,2022) o A SR A b B0 A i 7 5
ok PSR I ] A Iz i P2 A PSS R HE S AR B B 22 TT Ak L T A M B0 A i B Y B A ) T e S SR
PIRIR 0 e FSCAS T2 i 2 A 900 T A 5 e ) A AR AR G AR 10 5 £ T R 3 6 Al 0 B0 AR B TR R ARG 2
D7 B TP RE AR FRE ST o PRTIRG , AR SOR S T A2 B ISR A R 6 4 Ml KR A R g R AT AL
SR VA JSCAS VI il P A AR, AT R AT 46 7 i o B, 4 2l 46 1 4 T 22 e AR i PRLR AL

PT5r,/CT5r,IST5r, = o + o Cost#, X Indigi, + BCost#, + rindigi, + yX, +p, + 6, +p, + £,(2)

o Costt 45 ALK W BUAS (Cost_Coor ) F3E %l PEAF WA ( Cost_stock ) A48 £ o AN A Al 5
A I R S A B T R AT AR IO 5 149 52 by A i 4R B0 4 1 TG 22 T Ak L IR 4 S8 LI R KL o i

1. 85K 38 A AR

b I 57 5 1 2ok A v i) B SR IR AR X DA B R A DR A S LA A M A 5 5 sl X SR B0 1Y
15 R JEE A Ml (b 0 B AR SR D TN o, 220 i (A S R SR PR A . AR SCAE 48 Cachon et al.(2007)
Hay gt (b i 2 B AR A, B SE LA B
o ( Production, )

o ( Denand,,) B

1 (3)

Cosi_Coor, =

Production, = Cost, + Inv, — Inv,_, (4)

Ho o () Ron A2 T AR E 22, 73 7 A0 B 23 500 3R 7R Aol AR 77 s SR B9 sl o Aol 2B 77 4
Production 3l i X (4) T 5132, Cost Al B My AR , Inw Ry A M AR AT BF 5 42k 75 R Bt Denand L
A B A Cost MR AATRAR 0 o AL A BRSO o o B2 A, T AL 10 e AR SR DE TR v 2 I
Al f0 £ 10 55 (SR B A B Ry o 2B SR BN AR A R Al 2 T R L A i S R AR BB TS 1 B
i 15 B2 A A (SR B AR 22 i ( Cost_Coor) Y BE i 8 b3, 2 (2) M A 5 2R 51 T3 2865 (1)—(3) 51 . 45
SRR, A H I Indigi X Cost_Coor B AU A, H 2 DTE 5% W /KF [ W35 3R WY Al A3k iy i 19 1 oK
IR FCAS B R, A Ml i A 2 R R AR APk S Al g AR SR B R A, DT 3 3 il 4 0 i 22 oAk .

x2 TERBLE LR 55 35 B LA
HESR By IR AR 12 5 JEAE A
A (1) (2) (3) (4) (5) (6)
PT5r CT5r ST5r PT5r CT5r ST5r
Indigi X Cost_Coor -0.0020"" -0.0015" -0.0017""
(0.0008) (0.0007) (0.0006)
Indigi x Cost_stock -0.1041" -0.1567" -0.1388™
(0.0488) (0.0630) (0.0500)
AR P 2 P b P P
[ 5 %L = & S S S &
R? 0.2602 0.3026 0.3231 0.2711 0.2824 0.3317
FURILIEE) 12814 13583 12814 18177 20246 18177
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2LIEHEFMA

o T BT R R BER A B iz i 5 06 A A AR SO M 22 0k AR (2019) , 385 A7 i
P MAT 0 JZ TR 5 i A A A o [RII, 25 R SRR AR S P B0 0 A Y R Bl T RE e RE AR AR
SCIEHT 2007 4FBEA G R TE AT Ml 22 T8 AR FIG Al AR 2 A R R B L M AT i
i AT A G AR (Cost_stock) o AT 45 R 3T R 25 (4) —(6) 51 o 45 R W, & H I Indigi %
Cost_stock 1) Z ¥ .35 D9 87, U WXt 73 i 55 P A7 00 2 A B i A7l 9 Aol T 75, A oll K07 A 5%
TG B I IR MG 32 i A0 P2 A7 A Al G L I B A rP B2 T B RCR W o AR A SOt — 2P A 0 1 i
B PEAE AR WL BTl 57 R, 2 32 B R A AR 33— P ML ) Y 8 A7 7 e o, o Sl i
W IEARBIE

ARG B 445 SR B i 8 A B R0 AR 5 TR 22 T A B0 Sl 8RS 3 e R i ) it
o7 i T 8 SR BB RS 5 32 A AR SR S BB Y A ol TR e ) B R B SE B AR B, RITAE SR B
A BAR |32 il A AR A i I, R P TR Aol AR O TE 22 A R B B S e R AR L
R 1B 2, I i — AU T Aol B A B R HE S G0 6 22 on AL DR S R O R L IR
{18 DR 2R U IE 3

Ny H—F M e EXRNGEE RGEHERNG

T SCHIL I 43 A7 22 B, £l £507 Ak 5 058 3 sl /D Ak 5 1 R Ui A VR A AR b A AR SR B AR 5 32
i PEAE LA, B HE A b A 1 B e 8 T ot fb o SR, £l B BE R B4 BROR SR BR T 8 RS
A 1) P09 [0 0, 38 2 2 i 4% 24 A 300 DU Xof 3 7 4 ) oo o, 30 6 348 5 46 107 B 900 4 N 42 G i ol T
TSR A b 3 AR /D B T2 A A O R B T R A AR A AR R SR ) T SR b A TR
AN FI AR By A 8 1) 2 48 LA R A 38 i i 7 ) 55 4% (Zhang et al.,2020) . Leung and Sun(2021)
WFFE K B, > T I 5 B AN 2 Pk B, Al 2538 50 %% P 22 JT AR R R AU o TRT kL T X AS ] g A0 35 XL
W, £ M 0 A Bt 780 o JHL AR 7 A A o R ) S RT BB AN [R] o LA, 25 A ol TR I ) A1 AR 48
R R A A R % I it ] L R BT U B T SR R T R S A Al nT R 1) T R A B Ak
e RYRRAIR 58 T AR, DT 9 3 436 7 6 e ¥ 22 ek, LA 2 b 1 6 A0 XUBR: o o B b R A AR, AR S
43530 A AR b BT T8 I B ML 2 3 SCRUI: R 2R 4 DXL G T A e B AL s 3 7 i XIS, F 5 A [ A1 3 XL G 1
BE N Al B0 A e R 0F A 7 A T R S A A 25 R

1.8l & & XU B9 81

Mk 5 R EA VR R A AN B SR B AE A S 7 AR LS AT O T T AT
AT R (Al 288 AR B G Y Al R B A VR B P, B RS VE T LS 1 AT
25 A Ml 5 Ol 114 481 2 1T BE B K (Brito and Miguel ,2017) o PRI, 25 SC 43 551 B A b 11 37 34 855 AR 34 7
IS B R SR ML 2 T SCRUG 155 858 100 S o M R

(DT IEE . BEA B R M, 175 IR 5% 2 5 i 4k 77 5 28 & 1) 5 22 P R (Williamson, 1985) , %4
T KT A PATRCR B R, BT S B 54 i, Al i8] 5 b R i AR SR AL 2 3= AT M)
23 )9 R W% e T I A ML 4 2 SCXUBE AR 45 /08 o DRI, AR SN, i Ak T 4 B 45 4 2 190 £ Ml B 405 1)
T ik B A R A S R 4 22 oAb, LAl 0T A A TR KT I % T Y R] SR AN B I

O B E A PEH L RO, 5 RS 45 RS W E Tl 2855 ) WG (hitp < //ciejournal.ajeass.org) Bif 5
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Hi DX T S A K o AR SO A b XT3 4k 7K ST Sk B Al Jir Ak b IXC 9 T 3 R B Ao LR 56
b DX 3 A KO B, BEOR A T 3 KU B, DU HOR T 3 AR Z ) & A WL 2s 32 AT R 19 W] RE MR s
(VA5 ,2021) o HARHY , DU BT A48 03 1 T A 4 50O/ NE 45, 2021) B i b X T A0 AR 3 O
53 590 4 BEARE A v 457 8043 Shy v T 37 1 b DRI T 37 A DX A S 4H F AR A . 36 3 1 Panel A J2 3l X
Tk 43 4G 06 25 %, DR AR B A o R A B 7 4 wP B (PTSr) VR P A H B (CTSr) RS 07 % 35 A 4 v
(ST5r) , 7] LA & SAEAR T 3 Ak Hi XAl 21 v, £l 3007 fb 7% 78 (Indligi) 72 500465 X 1 He s 1l 3 4k b
DX A My 25 v I 2R B304 (I TR, L I 22 S 38k 0 S MR A B0 . SR B b s ol A Tk L Ak
Hi DX 1) T S Ak KT B A T SO AL 2 3 SOV B, A 1]~ fim bR A ol 550 Ak A R H sl 43R 7 4 i
Z oAb, BERL R VB P RV B R AR R R B R R R

*=3 MEEXRE :THRERRE
PT5r CT5r ST5r
) 3 | @ (s) (6)
Panel A 1 X 117 371k /K -
i %1k (=R kA i ik w ik i g1k i g1k
Hb X Hb X Hb X Hb X Hb X Hb X
Indigi -0.0090""* -0.0071" -0.0192" | -0.0160"" | -0.0141"" | -0.0126™
(0.0033) (0.0029) (0.0042) (0.0030) (0.0031) (0.0021)
I 2 5 2 2 2 2 2 2
R? 0.2872 0.2708 0.3309 0.2533 0.3643 0.3044
FEA %L 10204 8976 11321 10047 10204 8976
2 I 2 S A 3 0.0020"" 0.0030™" 0.0010"™
Panel B : F7)l 5 4+ F2
1R 38 4 54 1o 38 4 54 1o 38 4 R3E 4
1l G4 G4 G4 G4 Tk
Indigi -0.0091""* -0.0058 -0.0200™ | -0.0115" -0.0152"™ | -0.0088"
(0.0032) (0.0048) (0.0020) (0.0057) (0.0018) (0.0039)
I8 28 2 = = = = = 2
R 0.2427 0.3389 0.2252 0.3926 0.2765 0.4292
REA L 12024 7152 13117 8247 12024 7152
2H 8] 22 S K 5 0.0030™" 0.0090™" 0.0060""

Tk 5 4 R o R SO AT Ml 55 4 i Ok s e £l i A A7l 1) T S PR 85, IR LR 5 . A
b BT FEAT M 5 A FE IR B, B R L WA 1R O 38 B R G R R LR K A X R RS AR
0K U ESPAR 8 DR 5 IR YR -l ol N1 i ACI R & =0 B R B o | A 0 DX A A RE S EIF Tl OB D
(Acemoglu et al.,2010) ,3X &y b FEAVE 7 BIHL2 3 AT 3R 455 S A8 94T b 2R 5%, IR b o 5 4 A 7
b H R A sl P T I P AL 2 3 SCORURS T R o AR SCRAAT b 5 S5 Ak R FE RO m AT 3E AR B 940 )
Fig BEAEAS P B5ORE RE AR 43 Ry v e A A T AR S A ATl ) Al ZH P2 FRE AR . 3R 3 1 Panel B 2470k
TE A R B Y Ay ARG B0 25 L A (1) L (2) AR 5 5 SR, i lb B Ak B A (Indlig) %43t R 7 48 op B
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(PT5r) (52 M A AE (i 52 P A7 Ak 20 5 25 675 55 (3)— (6) 8 oy, A B A 5% A (Indligi) 7 803
R AR (3) ((5)F Al &b T i 5w A ATl B Al B0 10 7 Y (Indiig) 4 ) 3R 17 5% 1 i
TP AR (CTSr) L 55 58 PR 46 vh B2 (STSr) T B A I 5 88 K Al T R B X HE R, ek 470k
TE P RO R B TR R ITE 1% MK L83 RS iRl 22 . o WL FE e AR
I B AT AL HR A alb S T RN R AL 2 2 SCORUR: A 1) T R R A 2 R DA i ol B Ak 7
I sh HAL R 85 R 2 ek i E g

TG DERRM  EARF T HIAEE T, Al 80 107 5% AL 1 8% Bie & 2 0 b5 W A7 7E— &
225 AR T A K P B M X3 3 ATl A ol B0 A 7 R 4R R i 22 e Ak 1 5 2R i B
o IXULHT, 2 BT A PR B BIL 2 3 SCOXUI: 8¢ van B i oMl i B0 250 Ak e 78 3 AUt 7 % R o B ) B R
S B e 2 3 B R o A1 IO B T B 22 0T Ak 1) B ORI

(o) E1og| /5 R AP 1 B 1o 8o R Sl s B 1 VA Il N S N o A (T 2
AL I % BRI AR ORI 3% A 7E A I % % ) b A B AR . 5 R, O T 5
AR R AP R IAGE R R, LN WA E T & 5 KBS ) A b L JFORMEE 1 5= S 8 45, & B L&
F AT A BERRAE H /N (Fan,2000) o 3% 156 B 4l B A 00 34 i A7 s, G T 9 AL 2% 3 SCXURR: AR 85
A 55 T N 12 T 4 s L R A o 0 £ S | A (1 N T 1/ B U e o A A < L | B R VA 21 Lo = R
b, LA X6 JH T X6 7 v AL 2 32 SCRURS: , DT A ol 55 =7 e 27 80 ) A A58 R o B &8

GEUR AL A P R E AT Al 26 R R RN R 2R A2 AT I R R LA R B U B
WP B R B R R S IR BRI B AR B S AR EA S S G E TN E
PR, AR T A A A ol i T, T A BIL 2 32 SRS A o AR O M, AR SCAR S % Al 2 5 o AT
NI o A AR e = B L VA= O N 1487 M AR 7 8 L VAT = S A e =B L VA [ o A R
AT RS . 3 4 v Panel A B U5 AR 35 kb 07 AR 4 A K 90 45 2R 7 5 (1) — (4) 3 o HE B3 R
PR BAR L v, Aol 2507 A0 e B (Indligi) %R 15 46 vh B2 (PTSr) RV P AR v BE (CTSr) 1 52 1 35
B, 3k s w6 T R B i B 22 004k 5 (5) L(6) B Ak AR A R (Indigi) R 50 i 25 o0 £ 0
GEUR A S AR A A5 T 2R B8040 X6 T A, T I 3K 4 £ 50 T A TR sl 06 1 B R AR R R (STSP) R
Rk 0 TR SR S i B 5 4 TR ISR ol 9 TR O S s 7 A AL 1) R B 2 Tl T 1% O B SRR G . B
Al B A R (Indigd ) A3 17 4 Fic 5 1T i 22 06 Ak 18 4 2 VR FH 7 96 D00 34 i 457 AKC 14 s ol v B
ngE .

WAL . AR AT 88 5, BB i S e S b 07, A8 4 L 17 3 5 A
HAG AT ZA 00 ) o 3R 3 00 35t 457 A8 AR AR B R Ak i R T S 3 A T A s
X ER B R E G R B E R, N ISR SUEOR AT RE SEAT LSy AT o AH I L, AR SCHR AR
Al T S 3 A B Al T S A E, DARS B MR N RN M Al BB A I BB Sk £l T 3 4
BRAE R, I BRTT 3 03 50 1) A0 24 v (57 B0 R AR £l 43 S T 3 000 3530 v R T 3 B AR AR Ak 4, 434
K36 25 B W3R 4 1) Panel B T/ o 275 (1) L (2) 514G 560 25 5 0 B, £l 3007 Ak 5% Y (Indligi ) % AL 10 7 46
o2 (PTSr) 09 52 e A AE 117 3% O 5 AR 20 v o 35 8 15 48 (3) —(6) 9 % 7 48 v BE (CT5r ) FIARE 7 i 4
PRAE TR BE (STSr) IR 78 s (0 G 40 45 SR v, 76 71 3 0 5 AR AL, A\l B0 Ak 76 B (Indigi) 72 50048 X
FeTiT 1 e v A W K TR, Aol T S st (0 o ] R 22 AR B 39 1% K F R 3. Bk
S5 S YUE B, T 3 000 AR I iy B0 1) 3 o 0 Ak R R 4 gl ARk R G S 22 Jo Ak, LA X R
AL 2 3 U -
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*x4 MESEXRE: RSB RRE
PT5r CT5r ST5r
(1) (2) (3) (4) (5) (6)
Panel A : BT VR 1 S A0
PR SAL | WS | WAL | WIRA S | R | WIR R
Indigi -0.0097" -0.0049 -0.0177" -0.0100 -0.0144" -0.0073"
(0.0028) (0.0063) (0.0028) (0.0065) (0.0023) (0.0042)
8 = = = = = =
[#] 5 24 17 = = = = = =
R 0.2712 0.3443 0.2558 0.4298 0.3136 0.4285
REA L 12067 5606 13524 6317 12067 5606
2 7] 2% Sk 0 0.0050™" 0.0080™" 0.0070"™
Panel B : T 0 #4Hh f37
MG RHEAR | gk | SRS | ks | SRR | Wi
Indigi -0.0118" -0.0052 -0.0189™ -0.0131" -0.0159"" -0.0097""
(0.0030) (0.0036) (0.0035) (0.0029) (0.0024) (0.0028)
s A8 b= b= b= = = =
Eibrel s oA = P P P b P
R? 0.2443 0.3005 0.2464 0.3336 0.2828 0.3635
FEA %L 9743 9437 10891 10477 9743 9437
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Firm Digital Transformation and Supply Chain Configuration:
Centralization or Diversification
WU Qiang'?, YAO Yu-xiu’
(1. Yangtze River Delta Economics and Social Development Research Center, Nanjing University;
2. Jiangsu Research Institute of Digital Economy, Nanjing University;
3. Economics School, Nanjing University)

Abstract: In the highly uncertain economic environment, ensuring the resilience and security of
China’s industrial and supply chains is an inevitable requirement for promoting high-quality economic
development and smoothing the domestic and international dual circulation. Meanwhile, the rapid
development of new-generation digital technology has gradually penetrated into Chinese firms,
transforming their operational processes and business models in all aspects. The digital transformation is
not limited to firms, but may also change the relation between firms and their upstream and downstream
links in the supply chain. Optimizing supply chain configuration through digital transformation, firms
can lay a solid micro foundation for safeguarding the resilience and security of China’s industrial and
supply chains.

This paper builds a theoretical analytical framework from the perspective of transaction costs in
supply chain configuration, and then uses data from A-share listed companies from 2010 to 2021 for
empirical analysis to systematically verify the influence of firm digital transformation on supply chain
configuration and its mechanisms from the perspective of supply chain governance. The benchmark
estimation results show that firm digital transformation significantly reduces the concentration of
upstream suppliers, downstream customers, and overall supply chain, demonstrating that firm digital
transformation can promote diversification in supply chain configuration. This paper adopts four
methods, including replacing measurement of key variables, controlling reverse causality, eliminating
sample selection biases, and controlling for the impact of omitted variables, to fully address the
endogeneity bias caused by various factors. Robustness tests include excluding the impact of supply
chain policy, performing placebo testing, and considering differences in the transformation approach.
These tests all confirm that the aforementioned promotion effect is robust.

Mechanism tests find that firm digital transformation promotes the diversification of supply chain
configuration mainly by reducing supply-demand coordination cost and transportation inventory cost in
upstream and downstream transactions of the supply chain. However, in non-manufacturing industries,
the mechanism of transportation inventory cost is not evident. Further research shows that when a firm
is in the low-marketization area or in the more competitive industry, this promotion effect is even more
pronounced. It is also more pronounced when a firm has lower resource or market advantage position.
When systemic risks caused by Sino-US economic trade frictions are higher, firms tend to rely on digital
transformation to diversify its supply chain configuration.

This paper reveals the law that Chinese firms’ digital transformation mainly optimizes supply chain
configuration through promoting diversification rather than centralization. This paper provides four
policy recommendations to accelerate the construction of a digital supply chain and enhance the
resilience and security of the industrial and supply chains. Firstly, it is necessary to accelerate firm
digital transformation and build an efficient digital supply chain. Secondly, the potential of firm digital
transformation to promote diversified cooperation with suppliers should be unleashed to strengthen the
resilience and security of suppliers. Thirdly, it is important to improve new infrastructure and enhance
the intelligent level of traditional infrastructure. Fourthly, it is necessary to implement targeted policies
for firms to promote their digital transformation and improve the pertinence and inclusiveness of
policies.

Keywords: firm digital transformation; supply chain configuration; transaction cost; external risk
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