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A3V AR TS AT DT i, 3 T h A 0 DG BC 205 R, S0 B A I T 00 20 U S W 10 Al s 25 e AR il
TR FO AT B X AR A el 4% R VL 45 5% il o oy b 0 T, 75 380 308 7T J2 TR 40 40 £l
3o 85 SRS ORI FE (2021) AR 5T, A SCR FICT il 9 T 0 A 22 L 4 3 7T A 0 407
2 AR Xl 45 1A M RS, SRR B o, BRI 4 /N T4 T 0L SLAR DN E 1949 4E 2 i L 24
AR BRI A AN T AN AT A S WU R A sy B A A R, 7R 4
ST 44 053 9 850 M 7 R R AR I, 1188 254 45 7 5 L TS O Sl B e, A LA
RS BT ol A 8 S B4 (2011) BRSSO L3 6 R bR A il B 20 % %
e

3PS, (1) Al Ve AR 25 82 B (capital) , LA N3 9257 [ 502 W 72 ¥ B4R SF- 289 4% 4 110 0 B8O
AR B, 2020) 0 Toll Al 58 P 4R 45 4l 1 2 W8 7 e (B4R 2 B A 0k 44 AL, K SC
s Brandt 45 (2014) (7 3 HHEAT 0. (2) AR (age) , L WRSEAE (3 6k s Ml 1 7 4F 73 I 7
1 ST EOB R . (3) A B (size), LAl B W5 77 M X BB 205 1. (4) 4l A5 B =X,
LIS 4 ll g B v, e BRUSN R 4o 1 B 5t (foreign) B54t (5) Al 525 7 2%, LAIN T 52 5 b 3%
VI — 52 5 1 A it (general) i 4k, (6)77 042 i 2 (HLHT) , AR B2 s b 485 85 e A2 11

@ 2001—2013 4E[], 20.7% (1 LAk A AR S5 4 A3 ArATL, 12.8% 1 Tolk b AR g 2 S Rr ATk, BRI sHe AR SCAE s ) il [ s 002 ) [ e
AT b [ 72 RORE T A, DA 55 0 b T RO AT ML AR Bl i i i 45
@ W AL FIEN TR AT 233007 B & — B0 LRI ELRINRI S M35 (BRI, AN RER LA B e 4k, 0T BB .
o 4]
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4 SILAT ML 55 35 IR — i A 2 e B B, 2 AR B R R B AT Y ZE R e o R
SR AL RN = 1D S R S W (D=0 L LS

()% 3

ARSI FH B4 B0 A D B AL T D HRE P L Tl AL B A R TR e
B AN P L I T B AR ) o AR SCECE A B AT AR v — A BB TR SRR L AR B I
ATFVCHEL: (1) EE R 5 2007 AR B = R IICEL, & %%, K4 [ R G it s & 7 1) GB/TA754—
2002 5 ISIC(Rev.3) X} B3 (2007 A= R 5 GB/T4754—2002 17k Xf B3R, 44 ISIC(Rev.3)
3T S 2007 A8 A= R AT A VG AT o HUR, K S B 1 Y HS6 43 4 i 5
ISIC(Rev.3)3 43 i A7 Ml #E 47 %% B, i 22 (] i e 4 b v R | T LR AT I WITS B4 e . &), A
ISIC(Rev.3)3 i AT AR A A, K536 5 HIS6 43 75 i i i 5 2007 4F 48 A 7= H 26 B9 A7l AH
DEC, 45 2 4 lb 35 1 FUAS R 20 470 75 5 04 52 5 e o DR C s F b, 2R — A~ HS6 A5 R i %
ZA 10 47Nk, WA F 3k 22 70 A7 Ml 9 1 359 1 i B8 A et 1% HS6 AL 7 il (9 L 3ifFE . (2)¥ QB 1
ATl Al 45 2 O DT L . V7R SCRE S Ju A Yu(2015) A5G, 1A DL Aol 44 FR+HAE43 ™ 1R I8 4
T+ R TS S 0 5 A AR BB IB G A+ A AR R A4 AR EAT UL L

TSRS R R

(—) FL [ 1

B3R 190 (1) FF)(2) A AL JCis A 5 I A S il 28 5, B0 22 5% (Digital) W2 BRANE 85 A K
JE (LVC) W 52 e 349 10 25 1F , 38 B R0 28 0% & R RB AT AUHE 20 [ D9 4l 78 4 BR A {4 43 T rprok
I Z R A TR o dE—25 L, AR S04 I LAl 1 B35 B (MO) R 1T B35 1 (XU A b 9t e A
AR i, 5 SRR 4 U B A (BB i AR BE Tk 14 5 M RN 2 AR R B AGE S P A, Digital
Xof i i 1 B A R I S O O, R AR e U A B TR T P Al ) A PR 8 g AT SR AR
A7 [ A0 38 4 v T80 i A 77 01 5 A% 28 ] D, AR S Ml g 1T B RE I AN (B BE U I T
ANRETE WA SRR AR T B A S ARG B o 3kt B R 25 7 B i 2 7 e R 204 T A PERRE X
T, 5 BhBC B AR B3 S iz A, R P Al BRI BR T T B R 1 S AN W A
(BB 1) Vi BT A AR B o 3 — T R A% 48 B 2 1 2 7 A, 3 — T L BB T g X [
AR FEIRAT S A KU Y BE 1o Digital % H T B 37RE (XU) (IR IR 18 35, 26 W87 Ak K -1
P 5 R BB AR 2R Aol s T ) O AR T 2 A TR IR T LB ZE LTI, BUE A R E MR A
D N S I L Tl 1 = O 122 KT 1 I (0 R e 31 W K5 A - |

®1 BEMGMITER

(1) (2) (3) (4) (5) (6)
LVC LVC MU MU XU XU
Digital 0.07877(0.026) | 0.08377°(0.031) | 0.07977°(0.021) | 0.0787°(0.025) | 0.001(0.016) | =0.005(0.020)
Pl A i S il eSO il A il
FE il il P il F il il F il
Adj. R 0.764 0.792 0.718 0.748 0.920 0.929
Obs 297117 195193 297 117 195193 297 117 195193

TE: TR ERAE 10% 5% % B K- L 50 3 155 B Al 2 i A SR SRR AR FEALIR Al AT ML AR 003 B R 4
N, TR,

© AR SCAEVTAE i SR Tl A b 0408 PEI R BE T 2009 4F A1 2010 4F (40, 5 b T 1X P 48 1 B0 I 5 2, B e 5 5 P e A AR s o)
(202D i, FESHIES M R A s 5By«
o 4D o
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() P9 A P ) R A 1

1. FEAR B8 1% o AR SCHEF Heckman W25 322 %) 0] e A7 78 O RE AR 16 B M 1 00 17 b B8, ELR A
8 R 25 SRR UL T AR SC o A K IR 397 2R (IMR) R RE AS S 6 R iR HE 1718 1IF 2 5, Digital XM E
A (LVO) Rl 1 11 3 BE (MU) B30 22850 38 o0 1F, it 101 3 B (XU) i 5% 1
AN, X 5 HAMELE R B

2. THAREAGTF, (55 P0 R A EHE(2021) BIFST, A SCRE$R I i 8 4k 1 % i (Cable) 1R
NEF 2T K KO T AR B, — 5 T, JELF1E M A5 8 AL i i 1 S48k, BERS L
5G. N TEBE . o TH AR ECTHOAR B FH 3R o A% 2% 5 W 465, J2 S AL s R PR RO A A 7 )
R B, P iR B4R I T S BT AU kR 2 A AR s I AR DG o 59 — D T, [ B A
JEHE A X BT, B AR G 0 ek T A g L R A R I Y R Al 67 TR
L LE Y, XA SCTAIF 5 A M (5% t AR B B4 5% i AT L Bk, DRI 6 2 A0 A M 2R 1 o DR D, 5 56
1= FRAE (2018) M5, A SC [ B 326 F 507 28 5% 1 — B ity )5 32 (L. Digita){E Jy 3 — A~ T HAR &, K
g LRI, AR ST R B T HAR S s AL 1o B R B 55 T AR A 5, A B T AR R ff
FH T ELAR BN Y A i) LR A5 A B 2 I, AR SCRO 45184398 BT

()RR ER 56

R T SR EE VS I P EEE, AR SCHEAT T AR AR M A 56 - B —, 25 R i v )R A (R O
Xof Al B AR AT RS OE, AT R A MM E AR B 5 T, T @A T & T R R AR
o 158, R B TR 6 AN HE R I AR 4 U AR bR A T R AR AL B, B A U BT A K&
JRARH HLUR, A S a0 0] T (2022) [ 48 A b S, NSO 40 T i il 8 it L 80 e AR
Y G TR /A F ARl & o L AN RPN € o B2 I e o e B L S NS o e B LA N e a5 7
54 A F6 bR T RTAL AL T B R AR AL A =, B SR BIREAS I ATl F i R 04 AR 3R] e s A A 3
S5, 2 BIE R 2002 4R 2012 4F R EEA T R EFHH A AL A [ RE A B, 550, 78 5Lk ]
VA ety L, F— 25 4 A5 ol — 400 B A 11 2 S50, AR SR AT ol 2 1 Bt ek i) 725 Ak 7w b XAk 25
RN o 5 L, AR R 0 0 RIS EA T 3k T 2 1o AT Al o, DA ] — 47k P S | ] — M X
PR AR 22 8] A AR S X A T AR . 20 B aRAb B2 IR, AR SCEEEATY SR ST, ELAT B 1Y)
Fadfge

() FH R e
1 A P2 R IEE (TFP) o 8 SCH LR BB X A P2 o 4 Ul R A T 4G 56
TFP, = a, + a,Digital,, +,8)?+6,.+6,.+6r +&, (7)
LVC, = a, + a,Digital,, + «,TFP, + ADigital,, X TFP, +ﬁ)?+ 6;+0,+6,+¢, (8

Horh, TFP AR FE 0 (9 A 77 30K, SR LP 5 AT B . F T ol 4 b B P T 2008 4 2 I
R FE AR F A3 A SO A I 5 6 A 7% 25 25 (2018) H B0 , SR Tl v Pl A =7 o £ > 5 1
AR VA WA T8 A AR IH” HEATAR . S T BRI AR 03 (9 Tll B4 I (85508 , A F < Tl
I =Tl 377 (8~ Tll o [ 45 A+ I (B BEATAG 5. 7EL 356D 1, 2 B8 Brandt %5 (2014) 1y
7 R 7 SRR R e BT U B, VTl 0 v DB Sy SRR, SR SR

© BRT R0, PAETEARFR 2 ORI, T IA SO TR0,
@ BT R, A @ vER 0 il v 4 AR, IS T AR
©® AMMIETTEI: B 5L 10 ATALFHTR BLE bR 4 53 GoAT AL 7 P BRI L 9% 10 AT MBS T IR R 2 288 LA™
H R AR AT ML B P T BE AR B A X ek LT R AR RO AT IIBCT 35, 49 21 10 AT ML R LT LK [EAR 4 23 RAT I K BEN ST Ik R 5
o« 43
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LP 775 TFP. th13 2 5 (1) FI5 (2) 25 R 0] i, Digital Xt TFP B2 Wi 2280 58 H. IR Digital<TFP
X fEL B AR B (LVO) W R0 28 85085 035 0 IE, R WIRC 2 5 RE NS 38 1o $2 T Al 2R 7= A OK
P A EHE I AR E B9 5K

2. B oy WA YR TE o A AL SL, 807 K P 4 w8 107 24 5 AT A T8 88 JAS ThT s 4 e A
B2 A (8 A, AT X 32 248 A Ml A9 B0 A BE B 5K 1) 8 o A0 R S 0 WA o A S0 il ATl
TR DX 2= T ) 4 22 1 i b P T s 4 SR 52 B AR o 1 G, A MR I BN K (2010) BT ST, fif
JH Hi DX THT 4 52 24 A0A T 2805 0 AU B Al THT I B4 S BB A8 55 A o R AT BRI, TR A
b I 7 DX ) 12 R e R R ol 4 i ) e B A A, Al A R 2 A I 1] 50K g Ak B R M 4
Gy, T 04 SR SZ Ty AR AR g o BRI 7, 08 P D 1 i e B B R 2 DR AT i AL [ R
-4 R A, RO R IR T AT S A 8 (b B R PR AR 2008 )0 A5 Al T 7 M IX ) B2 24
PHAT RECRAR T AR A 555, T 58 5 AR 7% £ (Cost) WRAE S 1; A5 IR AE A 0, Hh 2 2 81 (3) T 401, 58
IR Digitalx Cost Bl 1 R BCR 35 0 1E, W4l BT £ 1 DX A4 S22 A7 38R, B & B fie it
I B BRI AR EZ D 7K B 1 T ACR B 0 LK, (8 JH B 40 45 (201 1) 44 22 4 17 S A 48 i S e S
SEG A . W3 2 51 (4) i 7R, 38 B3 Digitalx Cost [ 22 8047 254 1E, & B0 28 05 A5 )
TG ALK BRI AN B AR Bk

TE AN EE o AT R o s, 2 Al Al DU R A AR ER AT, o nl LUK O A R B Y
A 25 A A A, 38 5 3 A VRSR[5 iUt 1 7= S i A2 7 TR, A SOk — 25 0B 2 T
RS2 5 WA BT 5 | B0 [ P 23 AR Sl L RG2S S0 (B SR AR BE (9 52 IR 2R AT SR IR 5T . 910 (5)
PAAR b H 8] it £ A Hh i [ 9 T 37 BT o b B (Inpue_ D) A5 o 16 9 73 1, 25 50 e IR - 28 0% b % fie ik
T W T 51(6) 45 R 7R, DigitalxInput_D WAl 280 35 0 1E, R WIBCT 4 58 K SR T e sl i)
FEl 20 TR AR o Al A (B B R A K 9 9 k4R 43 1 B fE T

x2 ERARERRK
Az 25 WA FEI g R A
(1 (2) (3) (4) (5) (6)
TFP_LP e Lvc Lvc Input_D Lvc
Digital 0.39377°(0.028) | —0.015(0.042) | 0.07577(0.026) | 0.0757°(0.026) | 0.030°(0.011) | 0.0517(0.020)
Digital<TFP 0.0147(0.007)
TFP —0.003(0.004)
DigitalxCost 0.073°(0.044) 0.1937(0.088)
Cost —0.084(0.082) —0.231(0.190)
Digital*Input D 0.0887(0.041)
Input_D 0.037°(0.020)
AR ) ) £yl ] ) )
FE ] ] 2yl ] ] ]
Adj. R 0.646 0.793 0.766 0.766 0.776 0.794
Obs 188 899 188 899 195 193 195 193 146 573 146 573

1

/\_\\iﬁ_-}jﬁﬂ:/\

g

(—) 5 5 Ui A5tk
BUA 5T T, 0 T 58 5 ol 1 BT 4 B 37 T SR A0 3R AR T — JBE B2 ) Al , o) 57 R B
SCR G AR A T BE T A 55 CRUEEBLANAMAT BH, 2021), DR IAR BT 0 T 52 5 Aol B0 42 35%
o« 44 o
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X — I B2 ) i Mk (% e AR BE T 5K B AR S i R RESE R O T ISR ORI, FRATTHE BR Al
R o Ty 2R i — 3R o A M K B AE  (general) NG 52 5 Al 1 48148 1 (mix) , 76 3K (6) 1Y IRk
51 A general ,mix J¢ Ho 5874k K 19 28 B3 Digital x general  Digital x mix#E 15 FiAki 1. 45
3% 3 Fi/R, Digital x general X {4 i A BEFIHE 11130 B A9 52 1) 3R 250 0 25O 0E, X i F1 1
JE 1 5% e S 25 SR B, R B 50 T8RS A b AH T, B 2 T A B TR S — i BR B Aislk  1E E ik
K EE B, L]k AR A A e ) A 434, SRR 4 T AR — TR e T
AP E T R EE AR A ] AR R ) [ RS D — T IR T R, AR
77 pite ) S 3 e 4 e SR AN (BB T T A S A

*3 BEARRRM

(1) (2) (3)
e MU XU
Digital 0.066(0.033) 0.076(0.027) 0.010(0.021)
Digitalxgeneral 0.06977(0.021) 0.047°(0.017) —0.0227(0.013)
Digital*mix 0.007(0.014) —0.008(0.012) ~0.015(0.010)
general —0.051"7(0.012) —0.038"7(0.010) 0.014°(0.007)
mix 0.02477(0.008) 0.0237(0.007) ~0.002(0.005)
AR ] il ]
FE il il ]
Adj. R’ 0.792 0.748 0.929
Obs 195 193 195193 195 193

WAk, % BB — M 52 G Aol i R R ] R AR S8 4 BT 0, S AR T e R A T g
ASUASE FH ] P g Db A A e i) i B8 A, AR SCAL AN T2 52 B Al A R AR HEA T [l H . 25 58 % B, Digital
AT R BN B N I 2 F MR L5 5 (P Rh 32 2208 07 20, SRR 5 #ER I Ty
B 5 07 3 H F R RS A AR RO X, 3 AT e S B A T AR RO A T 5 5% IX
SRR T 82 5 77 =X Al T 25 B3R W1, JC IR J2& R I ik J2 R T, 07 2 5 A7 B T 30
A EBE A EE (4 ke, AR BU RO T.52 5 Jr SO SE A SCE50 iR fee e,

(O EW #7245 58 1 1Y 52 e

L SCE R R, BT 2T S (B i A EE YT IR 0 — A BT R B N T 0 A g
(] ity 5 2R ARG B8R F2 o DRIk, A oMb 1 e ] it 7 KRB 75 MU 4 1 P 3 o 3 oMb oMl At 25 T8 Ak, IR AR
N T 4R B0 A 38 B AR B B I B A AR TRICR . 2 B T Rk 2s e
e, W) PN T 70 R A5 A A0 B2 Al 1) v T it T 3R, 28 A0 4 v Aol 2B 7 L s P e ] 4
AT 5 L, HE B B (E B i A BE RIS N Bz, WA TR 2 e FHACR M Rk #E. fE4E T
MEFT S5 (2018) M ki, A8 SCHEF 2007 AF 45 A 7™ 28 43 Sl A< Bt ™ e o it J2 A BTl
A H D 25 8 T R AR GRE L TAE IR 30 5 I iF — 20 Al i L B AT L 3 4028 Bt AR 7= i ) ¢
87 5 BlEE R 87 Ak B R R IR 5 ¢ R R RE 18 AT, AR A
BRI D S5 D Z, fhit45 N5k 4 /R, Digital x D_S M Digital x D_Z %t A\ k0 F i RE
W (a5 i A BE AT R B 3o 1, SRS BEAE 2 R ) (B & R 1) B8R Ak AR L, 5K
T4 U AT BT gl e AR AR 0 (B & BE D) B R Al i (B BE i AR Y 5K, LR g R R
., BP9 AT Ml 9 AR 45 BE ) S R MR BT 28 T R (L o A K BE I TR . R S 1 N i

@ IRTHR0E, HEip il v 2t AR s, WA TR R
o 45 o
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A7l LA 550 8 1) 2B 7 BE 0 T A BE T I, A RE A I R ™ R o R T ARl 1) ) i

2R, MTITHE B Al i ELBE ik A BE B 5K

F4 LTI HAEDRRME

bR R TR RE )
(1) (2) (3) (4) (5) (6)
Lvc MU XU Lvc MU XU
DigitalxD_S 0.062" 0.055" ~0.008
(0.029) (0.024) (0.019)
DigitalxD 7 0.075" 0.073™ -0.002
(0.033) (0.027) (0.021)
Pl A ik il il il il il il
FE il il il il il il
Adj. R 0.792 0.748 0.929 0.792 0.748 0.929
Obs 195 193 195 193 195 193 195 193 195 193 195 193

(=) % R A Rl fEHLY 5347

2008 4FJi 2 4 BR Y [ B 4 il fe AL 4 BR (B A A AR P B L T E b el e,
PR T 37 A5 T 0 B B Bk 45, 2020) o M H 1Al tho JF i 5 005 [0 g o i A R R LB R B
A v ] S B B [ T 3 B EE R R, LA 2008 AR [ R4 S LN L, Al i A 2Bk
M (B8 19 7 2XORRE X B P T R & AR AE o AR SCKEREA R T 2001—2007 4F FE T EA T4k T, 45 5%
M= s 5 (D)—F () PR, 5HMELE R B A, ASCLL 2008 45 43 A i 44 5 4 fil fE HLHE #0148
1 Crisis(2008 4 Z AT HUE K 0, HAAFE O BUE A 1), FF98 A H 5 807 2 U 19 38 0L300 387 E 174
. 13 551 (4)—%1(6) Al 1, Digital %f LVC F1 MU B4t 2508 2 M 1F, 28 B0 Digitalx Crisis
B T 2R B 3 R B, X — )y T 26 B A S R 0 A5 T8 AE 4 Rl G LA A2 TR B, S — T TR
T G Al FE LR & o B0 20 B X RN (B A KB RO VR A S R AT AR AE Il B 22 50 &b
fEMLER & Z )5, B 20 AR HE O A BT T R, (R R A% 5 28 01 2F 4 BRI (B4 i A K BE 38

x5 ZEEMENHNBEIN

(1) (2) (3) (4) (5) (6)
LvC MU XU LvC MU XU
Digital 0.096™" 0.103™ 0.007 0.100™" 0.100"" 0.000
(0.033) (0.028) (0.021) (0.032) (0.026) (0.020)
DigitalxCrisis -0.024" -0.032™ —0.008
(0.012) (0.010) (0.007)
s il il ik eyl Pl il
FE il ] ] £yl ] ]
Adj. R 0.805 0.764 0.934 0.792 0.748 0.929
Obs 161 708 161 708 161 708 195193 195193 195193
£ FHILE5BEREN

RS0 BT 22 B B O = M e T 4325 (2021) YRl 43 14 B0 26 5 7 Ml 3 TR S MR, T T
IRTHT JZ 1T B R 2 e SRR o AR BRI -, 255 B A E R 2 R A, B
OV TR A i B AR L % A BE B R A A, O 5 5 B 7 22 D A LT i 7 v 0y B A TR 22
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faf, FEMIRGIRAT: (1)2001—2013 47, 38 FE A /9 H F1 1 UE R R ERRA O e, 1 01 R
B E TR T REMAS gk g, Bk O B R AR 48 T O R, W s T AR B i A K
3G T, (2) 0 T 58 B Aol A0 A0 sl 9 10 18 S 3 A0 (% 1) U, 0 O I A (LR 1 T U
HIMEMEEE S T2 5 T HEZ AT, G)EUF LT LR DMl T 4 25k 0 (554 i
AR BE Y5, HLIZ R 0 400 = 2 5 2o A1 1 o b 38 A A 7= 2R P AR S (4) BIL AR 56 25
HRW], BT 20 32 B E L B2 T Al 2R 77 FR KO R AR AP B A S A T 2% % T8 HE 3 1 (B B ik A
KERY . (SHEFRTX— MRS 25 2R A4 > TR EgCR B, B R Y E N
AT LA R 1 2 R R B % i S, B A TR VR L ROR A R A SR R

BT RIRAFFR S5, AR SCHE A0 T BOR G 55—, Al W 048 A 507 2 Uk 2 2 & R 4Bk
0 BB T — 0 T 1 s ML 3, I B B AR, BRI R AL B R AL AL B Sk
PRI E AR . — 7 I, EEINSR P T AL N | 2 RS T A RO R A 2 7 L RN T ER
TR, DA TR AR 7= 5K OF R e AR A BRE 15 O — D T, BRI BOE o BT L BT I 48 2R A
B F AR s g AR A5 BT & JER, 8 Ak X E B RO AR BERE 7, BRI S 5 LBk (A 4
O3 TR B OBUAR RN DC e o A SCAIF 9T 36 I, B0 46 UF & SR A B T B2 A 1 2 7= 003 R R A
HNEBAE G WA, SRy Al A B B A BE I B sk R AR TR LB L PRI, AR FE BT R AR R B N,
] PN i oMb AS T 1 A1 (R 1 9 v B (B R A R, LA S SRR T 2 H R KO
A TEERAT, 4R S EEE S TR TE B BCRI (A RE J7 o 55 =, BURFHS TR 42 58 3% 5G R o0 453
T K 5 el SR i A R, E T RV R T R R B B A R IR 55 (1L 4 B s O o B e
U B G A T Bl Al i SRR B o1 £ L B A 0 B AR T T e R B, IR X B
N T3 BB S5 0 BB B AR A Al A 7= B RS B AR BR T 0 T, DA A T B b A1 (B
A BE A9k, 396 a8 T [ 6 Bk (BB b AR ERY & A v 7 XU A BE 7, 4R i A BRI
(EEE MBI o 56 =, By LA Tl i v R S R 28 < B 5 ¢ B R A B A U R A R A
HERe En N R e SR (AR KOS 1 O 5 N A o 7 B 6 o5 O | e £ S X o I P
PEFRAE, I KRB AR S0 R B, 30 1 77l B S 27 2 Se b i R R B2 58, B 4R = A
B A 7= B8 3 RE R AT K T, ST 3 R A P D SR R T . A SRR A RE A 1 P T Sk
Az 7 iy v T 7 SR A SR, DA BB R o R 2 TR A A T e SR HE B K
FAVFERBCRN EIE, B E NS5 2R EEE L2094 7= 38517, A A3k = i ik
A Ml 5 0 AR it Bt e PRy AR ] PN L B LA A R A% Sy B S

FESEH:

DA SC, B Ber 28 R SR S AN A I a: B PLH 52 meE L[], b E D&, 2021, (11): 59-77.

(2 TR 2R, AR E, TRANAR. LI 4 Je S5 il A = 242 T INFERLR 5 P E &80 0], B E 43¢, 2019, (8): 5-23.

(31, F K. MAPATRER G X 1 0 GiRE 7 —— W T ARHE 230 07 [0]. 28552 (1)), 2010, (3):
1007—1028.

(4] 5, 58, e, TR S T E A S5 2R M EEE 4 T[] TP E A48, 2020, (5): 80—98.

[STEL Y, (I HE 24, S A . B AR 22 BE v [] 7= i N 1) 46 5 H0 01 [ P 3 03 4 28 3 0. b B Dk 4295, 2019, (9):
117-135.

(6 MRLT AR, FE7 4, BANK. A= 4 # BT AR T LR i PR 3 ——J T AR 77 B B B 2 42 (0], A B LR, 2016, (4):
10—23.

(715 R UF, (L2535, BUF A THE B X2 (A 555> TH O 19 mm
[a]#, 2021, (9): 105—121.

FTAT AL S Sk B [ 22 S W52 D). [ PR 52 5

o 47 o


https://doi.org/10.3969/j.issn.1006-480X.2021.11.004
https://doi.org/10.13821/j.cnki.ceq.2010.03.019
https://doi.org/10.19581/j.cnki.ciejournal.2020.05.016
https://doi.org/10.19581/j.cnki.ciejournal.2019.09.007
https://doi.org/10.19744/j.cnki.11-1235/f.2016.04.003
https://doi.org/10.13510/j.cnki.jit.2021.09.007
https://doi.org/10.13510/j.cnki.jit.2021.09.007
https://doi.org/10.3969/j.issn.1006-480X.2021.11.004
https://doi.org/10.13821/j.cnki.ceq.2010.03.019
https://doi.org/10.19581/j.cnki.ciejournal.2020.05.016
https://doi.org/10.19581/j.cnki.ciejournal.2019.09.007
https://doi.org/10.19744/j.cnki.11-1235/f.2016.04.003
https://doi.org/10.13510/j.cnki.jit.2021.09.007
https://doi.org/10.13510/j.cnki.jit.2021.09.007
https://doi.org/10.3969/j.issn.1006-480X.2021.11.004
https://doi.org/10.13821/j.cnki.ceq.2010.03.019
https://doi.org/10.19581/j.cnki.ciejournal.2020.05.016
https://doi.org/10.19581/j.cnki.ciejournal.2019.09.007
https://doi.org/10.19744/j.cnki.11-1235/f.2016.04.003
https://doi.org/10.13510/j.cnki.jit.2021.09.007
https://doi.org/10.13510/j.cnki.jit.2021.09.007
https://doi.org/10.3969/j.issn.1006-480X.2021.11.004
https://doi.org/10.13821/j.cnki.ceq.2010.03.019
https://doi.org/10.19581/j.cnki.ciejournal.2020.05.016
https://doi.org/10.19581/j.cnki.ciejournal.2019.09.007
https://doi.org/10.19744/j.cnki.11-1235/f.2016.04.003
https://doi.org/10.13510/j.cnki.jit.2021.09.007
https://doi.org/10.13510/j.cnki.jit.2021.09.007

MPZRF 2003 FE 4B

(8P FE 5, AR, LIRS v el il 1 (] Y AR TR B2 (D). 10 57 285, 2020, (7): 130—146.

[V, X FE9E. R 28T A A B B2 5 2 [B) 43 SRR AERIF AR [0, i At 224, 2022, (1): 43—54.

[1OTRER, 5T, AREINT. RO 5 B NN ERE S &0 SRR TAMT. #HF2T, 2020, (4): 3-27.

CLUISR P, Bk, HRRH X, 45 IR B 8E A st AL 7= ML 28 3 5 Aol A 7= A 0 EL F RO [T]. Z5FAITSE, 2020, (3):
100—115.

2PN, R 3. TR REALS 7 ML B BERE RS X MERBEIE” A FHGER D). HHEARTE, 2021, (7): 29—54.

CI3IREELAL, MEA7. rh E i A A BR A BERY 08 S ShALRIITFE (D). A7 B 5, 2018, (5): 28—46.

(14T AR, TR SCRE, MEEAR. 1 7 5 B 5 v ] R 25 (0], 45 25, 2018, (8): 30—40.

CUSTARRRA, i, SR TalbAimall ™= REA I 1 55 2 7= A B[], Z5FRTSE, 2018, (5): 5671,

(161581, M B, KR, 45, Byl il 5 el e 1. Ll A S gh i — Ak [7]. I Tl 2895F, 2021, (9): 137-155.

O7IERET, WCHRAR. B0 25t T AR inE 35 v E A FIS NS B ms (1], A8 ER 5, 2018, (3): 78—86.

[18T5KHEHE, e P, XIS, B 285 i A et v FE 3 AR BETT- 97 [0]. BHE2ART5T, 2022, (1): 57—-68.

(19T T, 3CH, AN, B Il AR 50 il 2 BE 38 A ™ 1], W 3H 2895, 2021, (7): 114129,

[20]Acemoglu D, Restrepo P. Robots and jobs: Evidence from US labor markets[J]. Journal of Political Economy, 2020,
128(6): 2188—2244.

[21]Ahn J B, Khandelwal A K, Wei S J. The role of intermediaries in facilitating trade[J]. Journal of International Economics,
2011, 84(1): 73—85.

[22]Antras P, Chor D, Fally T, et al. Measuring the upstreamness of production and trade flows[J]. American Economic
Review, 2012, 102(3): 412—416.

[23]Brandt L, Van Biesebroeck J, Zhang Y F. Challenges of working with the Chinese NBS firm-level data[J]. China Eco-
nomic Review, 2014, 30: 339—352.

[24]Chor D, Manova K, Yu Z H. Growing like China: Firm performance and global production line position[J]. Journal of
International Economics, 2021, 130: 103445.

[25]Dana J D Jr, Orlov E. Internet penetration and capacity utilization in the US airline industry[J]. American Economic
Journal: Microeconomics, 2014, 6(4): 106—137.

[26]Fally T. Production staging: Measurement and facts[Z]. Boulder, Colorado: University of Colorado-Boulder, 2012.

[27]Feng L, Li Z Y, Swenson D L. The connection between imported intermediate inputs and exports: Evidence from
Chinese firms[J]. Journal of International Economics, 2016, 101: 86—101.

[28]Fernandes A M, Mattoo A, Nguyen H, et al. The internet and Chinese exports in the pre-ali baba era[J]. Journal of
Development Economics, 2019, 138: 57—76.

[29]Foster C, Graham M, Mann L, et al. Digital control in value chains: Challenges of connectivity for East African
firms[J]. Economic Geography, 2018,94(1): 68—86.

[30]Goldfarb A, Tucker C. Digital economics[J]. Journal of Economic Literature, 2019, 57(1): 3—43.

[31]Graetz G, Michaels G. Robots at work[J]. The Review of Economics and Statistics, 2018, 100(5): 753—768.

[32]Hummels D, Ishii J, Yi K M. The nature and growth of vertical specialization in world trade[J]. Journal of international
Economics, 2001, 54(1): 75—96.

[33]Manova K, Yu Z H. How firms export: Processing vs. ordinary trade with financial frictions[J]. Journal of International
Economics, 2016, 100: 120—137.

[34]Strange R, Zucchella A. Industry 4.0, global value chains and international business[J]. Multinational Business Review,

2017,25(3): 174—184.
o 48


https://doi.org/10.3969/j.issn.1002-8102.2020.07.009
https://doi.org/10.3969/j.issn.1002-5502.2018.05.003
https://doi.org/10.3969/j.issn.1002-5502.2018.08.003
https://doi.org/10.3969/j.issn.1006-480X.2021.09.008
https://doi.org/10.3969/j.issn.1002-5502.2018.03.007
https://doi.org/10.3969/j.issn.1003-2053.2022.01.008
https://doi.org/10.3969/j.issn.1002-8102.2021.07.008
https://doi.org/10.1086/705716
https://doi.org/10.1016/j.jinteco.2010.12.003
https://doi.org/10.1257/aer.102.3.412
https://doi.org/10.1257/aer.102.3.412
https://doi.org/10.1016/j.chieco.2014.04.008
https://doi.org/10.1016/j.chieco.2014.04.008
https://doi.org/10.1016/j.chieco.2014.04.008
https://doi.org/10.1016/j.jinteco.2021.103445
https://doi.org/10.1016/j.jinteco.2021.103445
https://doi.org/10.1257/mic.6.4.106
https://doi.org/10.1257/mic.6.4.106
https://doi.org/10.1016/j.jinteco.2016.03.004
https://doi.org/10.1016/j.jdeveco.2018.11.003
https://doi.org/10.1016/j.jdeveco.2018.11.003
https://doi.org/10.1080/00130095.2017.1350104
https://doi.org/10.1257/jel.20171452
https://doi.org/10.1162/rest_a_00754
https://doi.org/10.1016/S0022-1996(00)00093-3
https://doi.org/10.1016/S0022-1996(00)00093-3
https://doi.org/10.1016/j.jinteco.2016.02.005
https://doi.org/10.1016/j.jinteco.2016.02.005
https://doi.org/10.1108/MBR-05-2017-0028
https://doi.org/10.3969/j.issn.1002-8102.2020.07.009
https://doi.org/10.3969/j.issn.1002-5502.2018.05.003
https://doi.org/10.3969/j.issn.1002-5502.2018.08.003
https://doi.org/10.3969/j.issn.1006-480X.2021.09.008
https://doi.org/10.3969/j.issn.1002-5502.2018.03.007
https://doi.org/10.3969/j.issn.1003-2053.2022.01.008
https://doi.org/10.3969/j.issn.1002-8102.2021.07.008
https://doi.org/10.1086/705716
https://doi.org/10.1016/j.jinteco.2010.12.003
https://doi.org/10.1257/aer.102.3.412
https://doi.org/10.1257/aer.102.3.412
https://doi.org/10.1016/j.chieco.2014.04.008
https://doi.org/10.1016/j.chieco.2014.04.008
https://doi.org/10.1016/j.chieco.2014.04.008
https://doi.org/10.1016/j.jinteco.2021.103445
https://doi.org/10.1016/j.jinteco.2021.103445
https://doi.org/10.1257/mic.6.4.106
https://doi.org/10.1257/mic.6.4.106
https://doi.org/10.1016/j.jinteco.2016.03.004
https://doi.org/10.1016/j.jdeveco.2018.11.003
https://doi.org/10.1016/j.jdeveco.2018.11.003
https://doi.org/10.1080/00130095.2017.1350104
https://doi.org/10.1257/jel.20171452
https://doi.org/10.1162/rest_a_00754
https://doi.org/10.1016/S0022-1996(00)00093-3
https://doi.org/10.1016/S0022-1996(00)00093-3
https://doi.org/10.1016/j.jinteco.2016.02.005
https://doi.org/10.1016/j.jinteco.2016.02.005
https://doi.org/10.1108/MBR-05-2017-0028
https://doi.org/10.3969/j.issn.1002-8102.2020.07.009
https://doi.org/10.3969/j.issn.1002-5502.2018.05.003
https://doi.org/10.3969/j.issn.1002-5502.2018.08.003
https://doi.org/10.3969/j.issn.1006-480X.2021.09.008
https://doi.org/10.3969/j.issn.1002-5502.2018.03.007
https://doi.org/10.3969/j.issn.1003-2053.2022.01.008
https://doi.org/10.3969/j.issn.1002-8102.2021.07.008
https://doi.org/10.1086/705716
https://doi.org/10.1016/j.jinteco.2010.12.003
https://doi.org/10.1257/aer.102.3.412
https://doi.org/10.1257/aer.102.3.412
https://doi.org/10.1016/j.chieco.2014.04.008
https://doi.org/10.1016/j.chieco.2014.04.008
https://doi.org/10.1016/j.chieco.2014.04.008
https://doi.org/10.1016/j.jinteco.2021.103445
https://doi.org/10.1016/j.jinteco.2021.103445
https://doi.org/10.1257/mic.6.4.106
https://doi.org/10.1257/mic.6.4.106
https://doi.org/10.1016/j.jinteco.2016.03.004
https://doi.org/10.1016/j.jdeveco.2018.11.003
https://doi.org/10.1016/j.jdeveco.2018.11.003
https://doi.org/10.1080/00130095.2017.1350104
https://doi.org/10.1257/jel.20171452
https://doi.org/10.1162/rest_a_00754
https://doi.org/10.1016/S0022-1996(00)00093-3
https://doi.org/10.1016/S0022-1996(00)00093-3
https://doi.org/10.1016/j.jinteco.2016.02.005
https://doi.org/10.1016/j.jinteco.2016.02.005
https://doi.org/10.1108/MBR-05-2017-0028
https://doi.org/10.3969/j.issn.1002-8102.2020.07.009
https://doi.org/10.3969/j.issn.1002-5502.2018.05.003
https://doi.org/10.3969/j.issn.1002-5502.2018.08.003
https://doi.org/10.3969/j.issn.1006-480X.2021.09.008
https://doi.org/10.3969/j.issn.1002-5502.2018.03.007
https://doi.org/10.3969/j.issn.1003-2053.2022.01.008
https://doi.org/10.3969/j.issn.1002-8102.2021.07.008
https://doi.org/10.1086/705716
https://doi.org/10.1016/j.jinteco.2010.12.003
https://doi.org/10.1257/aer.102.3.412
https://doi.org/10.1257/aer.102.3.412
https://doi.org/10.1016/j.chieco.2014.04.008
https://doi.org/10.1016/j.chieco.2014.04.008
https://doi.org/10.1016/j.chieco.2014.04.008
https://doi.org/10.1016/j.jinteco.2021.103445
https://doi.org/10.1016/j.jinteco.2021.103445
https://doi.org/10.1257/mic.6.4.106
https://doi.org/10.1257/mic.6.4.106
https://doi.org/10.1016/j.jinteco.2016.03.004
https://doi.org/10.1016/j.jdeveco.2018.11.003
https://doi.org/10.1016/j.jdeveco.2018.11.003
https://doi.org/10.1080/00130095.2017.1350104
https://doi.org/10.1257/jel.20171452
https://doi.org/10.1162/rest_a_00754
https://doi.org/10.1016/S0022-1996(00)00093-3
https://doi.org/10.1016/S0022-1996(00)00093-3
https://doi.org/10.1016/j.jinteco.2016.02.005
https://doi.org/10.1016/j.jinteco.2016.02.005
https://doi.org/10.1108/MBR-05-2017-0028

NFHE B OE:HFEFESERNEREREK

Digital Economy and Domestic Production Stages of
Global Value Chain

Liu Yuying, Sheng Bin

(School of Economics, Nankai University, Tianjin 300071, China)

Summary: Digital technology has changed the participation mode and spatial layout of global value
chain (GVC), and provided opportunities and challenges for enterprises to cope with the new round of GVC
remodeling. Existing research has paid more attention to the impact of digital technology on the division status
in GVC, but less attention has been paid to how digital technology affects the production stages in the division
of global values chain. This is undoubtedly not conducive to a comprehensive understanding of the reshaping
effect of digital economy on GVC.

Based on Input-Output tables for China and firm-level customs data, this paper quantifies the production
stages of Chinese firms in GVC, and further explores the important role that the digital economy may play in
its evolution process. The findings are as follows: (1) We document a trend of rising first and then declining in
the upstreamness of imports, stable positioning of exports, and rapid expansion in production stages conduc-
ted in China over the 2001-2013 period. (2) Processing trade firms and foreign-funded firms span more stages
because of higher import upstreamness and lower export upstreamness. (3) The development of digital eco-
nomy significantly promotes domestic firms to participate in more production stages and this effect is mainly
realized by internalizing the input-side production stage originally located abroad. (3) The development of di-
gital economy mainly promotes firms to participate in more production stages in the global production line
through two channels: improving productivity and reducing external transaction costs. (4) The promotion
effect of digital economy on general trading firms is stronger, and this effect can be effective only when
domestic upstream industries have strong intermediate supply capacity such as production capacity and R&D
capacity.

The contributions of this paper are that: First, it constructs a measurement index of the production stages
of firms in GVC, and carefully examines how Chinese firms position themselves in global production lines
from the perspective of spatial layout, which provides a new perspective and useful supplement for the re-
search on GVC. Second, based on the number and scale of firms engaged in the digital economy in Chinese
cities, it builds the digital economy development index, which helps to more scientifically and comprehens-
ively investigate the development level of digital economy in each city. Third, it examines how production
stages undertaken by Chinese firms evolve with the use of digital technology, which helps to deeply under-
stand the reshaping effect of digital technology on the spatial layout of GVC, and provides a new idea for
China to build a more secure and reliable supply chain system in the new era.

Key words: digitalization; production stages of GVC; dual circulation
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