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BB T, K Bk 8 0 R T R R Y R B R R . T AN A ER AL 7 20 HE 4D 90 AR AR K AN
21284, B BE A A Bk (E 55 4 TR0 R SR E , 4% [ 7=l H 28 6 45 8 — A 2% VIR 80 i) 4 3k AR 7
W2 sl THARBEL AR S5 FERAYH, A ATEE T 4 ™l £ R 3525 40 Boh 7 i ik, 53K
2 P K AR BB M AR B OE R . 2008 4F [H bR 4 Al G AL  7E 2R L AR A S D
Az bl & — R PP T, Bkl 4 TOE 2 BN AL s A Al B R S T b ) R A
AR B 5 3 Rl G DU Ry A Sl A0 (B B RD % BB R 32, DA (BB W s ) F R, B o Y 3 A AR
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SCHRR AR BT 77 Ml 9 R Ui 1 AR AU A 3 SR S I B BT 20 U R R A M B 2 () b A Y
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FI B TR] S £ 38 aek e [R) 5 A0 A ) 3 AT T ol A5 At ™ ol 32 25, 0 T S i B S VR IR R Y iE 1T .
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TE AL TR CAS I 2 7 I 2 — g B A ASE AR | Oy 2 SR R I AL 0 B R R TG 2 7 I 4% v A% S AL
PEUET — AN — A BRI HE SR Jorgenson et al.(2012) A K AME N BCF L PR E M ICT A1 2 7=
b AR A A Bk A P 4 R R A B Pl R S R A PR K i S g, R LR
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[ 51 A TR {1 S8 A7 RO (WLOD) | SCTEAS T 1 A 7= R AR 1Y) 32 22 2 0N R 98 A 1, R = i
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2 (9) A ST X KT 7 Ml B2 A3 R 080 9 B AR 3 4 2007 43 90 AT I B o QDM 0™ M £ 1 R

100



TR E AR 200negHm

RO, 2 (9) BRI bl Xk i 2R 70 3 R e 1 7 B R B AL SR AR A 36 1 O (@), Bl B R
Aok Sl (0 B AR o X B0 T AE B B SR AR X A 200 3K B R (A, B0 AT AR B0 AT Rl
Fe AR 1 7 233 1RO, F R BT 7 B AR 2D X OIS AR Il 7l
SR AT LAE— 5 3 SRy R 43 - — 2 AR 7 Ml % A AR 7 Ml B B AR U () 3 s SR AR
W o, diag (g,) W45 0 51 FE XS #2870 3R 9 AR DU B30 5 — 02 05 7 Ml i % R 205 7 ol 8 80 AR W6 i
(g il 3k SR M oo, diag (g,) W55 i 9 T 3R B RIR I 8 . %05 7 Ml W5 e o8 8 R Ui 1 2800 o
2 () B 1] b JE XS A 2R T FR B T 77l AR A W U RORE (g B 72l B SR 7l 2 A
AL ARAT B HOR G o X B B AE AT SR AR X M R OTRAT R B (E, BT A5 B8l
R AT F) 5 A Vi 13 AR, 7 DRI 7 Ml B AR HE 2D X BT B i D R o AR AL 5 el 2R A X
L[] R T LA — 25 H A3 A Sl TR 43 s — R BT i DA H A T 7 Ml A S BB AR N T
(gi=") AT LA S SREE I o, diag (g,) POER iAT FAEXT M2 IT R A T I8 s — 2 8k i AR
BT 7 S B IR B A i (ge?) AT LB R SRIE I o, o diag (g, ) B HE iAT IR R B AR

(D FF 7 5 A8 77k 2z B 4 AR s A AE XS BR e . A (7) R (9) i 48 19 87l 5
TR 2 ) BB R SCHRZS A T LA, B A U T RSORE Y /N IR T OCHE P B AR AL
[P S I N |k | e el e A T S O R T o ol 2 ¢ ey LNl TR | a4
FEAE MR )RR AE D8 T B AR U Hh W AR Bicbk o OB 72 2 2507 R SR 5145 B 5 AL R 11 430
SRR AR HE ST AL B 5 B Gl TSR 3 DL S RS )T R R A5 AR AR A
B AR AL F ey 77k (Jorgenson et al., 2012;Liu et al., 2022) , B0 4% [ £ AR SE 2 951 470, R i, o 6
% Sy I Pl B2 A 2 R U o @R TR ROR 898 P LA R T A P SRR R R 2
P4 =l B B R 78 B R 7 L DN BT A B TR TE R M O B AR AR AE B
A, MTHT AR A o IR] 32 454, A E B R A5 A% 50 BT 7 e I HILARR 28 3% RS PR 28 U R AT 5 Oy
B, Jm T T o B AN v T 3 AR b B, PR, AR T AR B0 7 BT e Y R D
(Calligaris et al., 2018) , 3X i — WK T HCF 77 R P D i th B e f . @7 -l =8 1 /4
PEEMER B 2 B U T e BRI 4 TR A P OR T A 4 TR 33X e a] i 4
A TR i 38 S R R T T 7l i AR 2D U SRR, A e T L B P A B AR U Y Y
07 THL 5 00 R 3L A R S O O B AR T b S T ol B 0 B R R T B
AR B 7 b T WS AR U

=, FRRH

AR o3 A B G o0 A B Al b AR T Do 2 ) (o] S S A SCIE | T e A% R 7
S R I OF 0 B A R Ml S TR ) i EE RSO, O 4 SO A A R A A T B0l B R i
BT RGN AT AR SR BRI AR R AL B R

1.7 X 6= E it EEEEE

R T BT IR X E AR AL S LIRS AT 5 5% 6l [ B B R AR — PR AR X
T PR ol L R R 1) 350 R 7l B A AR R PR BR KT SO I TRDE 5 0 ) e VR, 75 T B BT 22
ST EORGE AL BE R E AR T R A AR MR AR, A U2 Glass et al.(2016) #l Liu and
Cheng(2021) {5 5 , 5K FH I 1A %8 B — Y 00 R — Y I0AR 485 4 () SR BB 38,4, = &0 L IR 4 %k

101



X gEw RE BT UEE EREFWESIENREARR L

FAR A pR BB L, I F L g X Fos
InA =8,+8,1+8, (10)

HRARE Solow (1957)  TFP 4 7 th 1 1< b 4115k % 36 B A K8 1< (004X B8 43 B2 %/ A (A, T FY Bagace
and Farhi (2020) AJ 0, 76 45 72 W48 1) OCBR S5 0 8, B2 £ A8 sh % 1 7 3 89 b a5 2 diny/dInf =
Q[ 1 - diag(p)diag(7)S]" . Q, JBZ 7= th WA 8= 1 0 DU D04 5 56 TRP B 2 A
7 BT RR 2 A o

Iny~[ - diag (p) diag(7)S] " (8,+8,1+8,¢) -
o 1-diag () diag(#)8] " (alnk +BInl + ylnm +)

Hopr o ATy 3 KR GEA 57 S R] 5L A B B SR B o Al 5 B0 AR Bl Y B
BUHE 3h A1l 22 , 0 Ej@u[l - dzag(,u.)dzag(y)S],lxp = dmg(p,)dmg (7), T (1D ek N
R A [a] H A Y R BOE

Iny = pSlny + alnk + Blnl + ylnm + 8, + 8, ¢t + 8,1 +» (12)

E NS DNE 2§ G RN o8 N1 % S e el [ Nl R Sy 1 TR =T R | 4 SO AN A I '

TP A S B L AR BTl 4 B p, = diag () diag(F,).p, = diag (., )diag(7,,,).
¥ (12) # B (8) AT IR 0 H AR A p, Bl p,, X S HE M i fb , vl LIAg 20 B 8 X9 23 8] i it 4 it
FLY .

Iny = w +0,S,,pIny + alnk + BInl + ylnm + 8, + 8,1 + 8,1 + v (13)
B el I AE Ho ol K Ik

QLEZERANERAF S HEHIEAME S %

T3 11 28O0 TR AE G A T R IR R 1 R B o BRIy 3 K RIR X EE R A7 Y i
PEXE A AT . LeSage and Pace (2009 ) 18 fff FH EL $2 24 07 I 8] B2 200 >F i 5 4% A 22 2860 ™ 19 B
TR A FE 52 o LA ), B 2 (13) 1 Iny R Ink SRS, BV AT A5 BVAEAY ¢ 1 46 77 Ml 60 B2 A 7
304 i

— W H B T H R PTG R 0 A R, K = (10) X B R B o ok S AL 15 B g =
dinA/dt = 8, + 28, ¢, ACAZ(9), AT A4S 2 7= b (8] (1 B A 1520 3 Hh i 223k =X

‘»[f ( ot 25]1 1t) llll-(a 2t 2(Sll_t) dlw:\(‘sl ov T 23]] (;Vt)
[§]= ¢21(511.+ 251115) ¥, (612"'2511 t) ¢2C.\(610\.+ 23n(;vt) (14)
l//(‘w(al L+ 20y 1t) ‘l’(‘\?( 12+ 20y 7t) ‘ﬁ('v'w(ﬁl ov T 20y (:;\t)_

Forb, s C14) H XA R O0 3 257l 11 B B R 20 1 B RO (g o ARXS MU e 1
e ) £ A A (9 52 B Wﬁﬂzﬂm( ,2+25u2z)%%ﬂ‘?"fﬂh‘z 7 2 B AR BE A 7l 1R i
R o A SCE SCER 5 AR X A 4R TT R R 7l BRI AL e A A R i AR (7)) , R 2

b i B AR IR Az AR AT 38 5 7l SR IR LA GV — 1A Pl e AR A R U B e s e SCA AT R
Xt AR 2R T 3R B AR 7l ¢ WO B R AR i RN (), R A OGN — 1A HER K R A AR Al

@© VRN Ty v 2 0L B Tk 255 ) Mk (hitp < //ciejournal.ajeass.org ) B {4
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B, 7=l 3 g 7 ol 5 B W A R AR e R o — 2B K 2 4 3 (9) A T B ol A R
B = AT 40, 0 AT A5 B0 Pl R AR BT A% E WS 4R A AR T R RO -

JHERESAE

AR 3¢ AR A RS B0 JE (World Input—Output Database , WIOD ) ) 85085 2547 A 7 pR 2K
T Aty 3 R AR U S A BT o % B P4 31 AN RO [ 5 LA Bt R A X g 12 B E R
(HIX) A5 58 CHb X)) 4l 43R 56 A 7=k 31T, B0 48 03 1R 75 2000—2014 4 . WIOD A4 & ) 3X
434 B PR AE R GDP B RIZY N 4Bk GDP 1) 85%, A It , BE % 1R 4 b S5z Wikt 244 iy 1) 4 Bk A 7 % S o
RS WERG T R & A CRCFE 20 R0 =l G143 25 (2021) ) B BUF 455 7=l 5 WIOD
R 74 10y g I = O G e VA 115 S = 0 1 e A 1 e 10 B | A R 2 - B3
W L fE B AR AR S L . BT 2000 4F 2 )5 B0 7l PR R R B B, R K15 5 3 LA
el PRI, AR S B BE B A 1A B H 3 — B BT e A TR A ERCR AR AE D

S AR B ST B ) SRR R VR T WIOD 1L S TR K 1 (SEA) , 48 SCfd i SEA 32 241t
P18 7= 08 10 J52 VT A9 B 7 R e D P A AR A A R AL 9. 1 BR PWIT B I T A B AR A A A 4R
B L R AN [ AR AR PPPIL R 5 WIOD F SR HE AT DT IE B 77 R 5 A B0 3 38 # IR
A FETOIT I BRI 5 . FE AR MRS E 1,

*1 HAHETESHHEBES T
Ap A5 8 24 R S AE ¥IE P 1 2 /IME R ME
Iny S X B 17262 9.7557 2.0796 0.1740 15.2409
Ink AR Bl 17262 9.3169 2.1767 -0.1744 14.8912
St AR
Inl 55 3l J1 X EE 17262 4.4625 2.2260 -4.6052 12.7024
Inm P ] i X UM 17262 9.2260 2.0735 -2.0336 14.9179
Iny Je8satipor L[5} 2380 9.3105 1.9728 0.1740 14.7020
. Ink PEAST B 2380 8.7597 2.1974 1.1184 13.9388
el e by
Inl 55 5 1 % BUE 2380 3.8677 1.9702 -2.8134 9.4860
Inm HF ] it 0 B0 2380 8.6916 2.0038 -0.9252 14.4545
Iny S 14882 9.8269 2.0874 0.2390 15.2409
. Ink PEA XS BE 14882 9.4060 2.1602 -0.1744 14.8912
g FE =l e e
Inl 55 3l 1 X EE 14882 45576 2.2497 -4.6052 12.7024
Inm rp ] 5 o B 14882 9.3115 2.0718 -2.0336 14.9179

TE R BEAR R B SRR T T 3RO, 95 ST RIS T

FEBEAT BT T BE A SCHIBR T AE T S A A 7= B Pl T o A, AN SCHE SEUERE TS g | A
AR UL A e e e DR T e o 1 A 0 AR O, AT S35 PR Y A T A 0 A A T
RESE 800 D 1% o [ ISR T B B B8 R B A IS SR Y N A AR SCIE g BE R B A R Je — 3

O MRIWCETF LT XHEZOT ST 35(2021))  BF LT 07 R 38 o BT A R AR R BT ROR |
7o IR S5 A A AR O T R DR A TR E R AR SR E RN A RAETE S, BREE 4
K201 BT 7 il Bl 02 807 77 i IR 55l 03 B BOAR B Y 04 BF E R IRl o A SOW % 43 20
N ) R T AT M AR M 44 Bk, g e R & BE AT Mk 43 25 ) (GB/T 4754-2017) 5 WI0D (2016 4F O 47 Mk B9
X RS Z VB BT RR , s a4 B 4 A B0 el .

@ BRFHEHE AR A S R B 5 T 2000—20 14 4F B0 7=l R R s H 8508 o
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X gEw RE BT UEE EREFWESIENREARR L

2% B)FSCE A SR U T WIOD 06 128 B2 A3k 09 [ 58— b J2 T )+ ) o 3 e o Rk, 0
WIOD it 126w it 58 A 3 v 9 Hi [l i e RE R, O 17 9820 P9 A PR RS2 R, AS SO T T 2000—
2014 4F v [a] fi 37 B 9 2 {6 (Ertur and Koch, 2011) o X H [ /it 370 2 5 W 6 A7 e B, B % R R OT R i
B A LA 7 AR EAL B R A BUAS SOy 2 AR AR MR S P 5 i S B BT R Ron
P R R DB T B e QAT S| A S R L1 o i AN S N Rl [ i AN B A QR 9 [ g [ o R 1 e
7 0 2% PO ASE AL T (g R il S B s o R 4R U (8) 18 i Jy A A ) A A [ S HEAT R O L A
F1) 7 X1 25 1] T H A5 R o ) B s A S, /LS,

., SLAFfE T A R

B % Elhorst and Fréret(2009) $& H 14 P X 1l 2 18] 17 AR AR 7 85 K AR SR A 1132 01 OAS B0 A i B AS
AR, AR FR 4y % 2 (13) 99 X 23 18] [ 1SR R =X 26 7 iR R T T Al I .

1A S EEEERE

F 23 (B T SR A HE A AR T 2, T 2 T A 0 K T A AR A s R AH M o AN SCOR LA I S R
K HIY Moran”’ s TR A Geary s C 6 509 B 7 125 S A6 50 4> BR 7™z 5] £ 2% ) AH S o AR 416 i SO I8
SIBT 7l 22 8] DB AT LA B AR A 5 2 R e )T 2R 7l 22 R A S AR DR B A A R A
FE 77 2 (8] i A% 4 T a0 5 S 6 Ur 5 | 00 25 SR 34 ] DUAE 72 Mk 4 7 B v AR B s, DR, T DL BE R
AR g R KR e P B 8 AR (FE 44 BRAE,2019) . 45 R R D, 2000—2014 4F , B
Moran’s I8 50/ 7 (0.53,0.54) , S 7E 1% B 3& MKV b 82 BTl (8] 47 78 45 B9 /Y 1E 18] 25 ] A1
Ko IR, Geary’s C 48 Bt ¥ 5 45 4 4> Bk 7=l 1] JC 25 [a] A0 OC M 0 1R 35, A 28 I 4 3R 7= b 1] 45 A~
AP0 BB AT AL B SR I 2 [R) LEAH G | PRI, 7% 2l L SR 1 2 TR R A EA T A O .

LEFMERAGHENFEITER

AR L S BRSO 1 ) sl AN AR XA 2 R AT BB SR 4 i 18, AR SR R A o 4
T b TR TR AL . TS AR SCOR B AU A T X XA RO S AR BT P R
T R 22 S BRI s ) [ LS (SAR) AL AUTE A AR e s AR (12) A7 A5 3, 885 R e R Bl
SRAG T 0T T X ) SAR A6 U IE 20 A AR 7 bR B (13) HEAT A6 T, 18 T ) FH R B0 M8 AR B ARG 96 AT MR 4
F 2P () ANC2) 81 53 56T 7 B X ) SAR A Y ] 9 25 38, 5405 (3) 1 (4) 8] g AH B A6 1 DX i SAR #5571
MIRIAZE R R ARES RN E b AR EE L E T &M mIELEMM .

2T LA B, B AR R UE B 3 E R, B X ] SAR AT IX ) SAR AR AU i 38 A B R R R
b THE5 SR B 228 K, R W S BOR ] R, 5 T8 B 2R PE R R 3 20 B T R 20 ol B R [ e
(1, e — b B Ay T A B AE AR SCIA gl 2 e AR A 11 18 s Sk A B R OB o 3R A M R 2D
AR TE 25 AR RBP4, R 2AMETTHEE R R 3B (2) Fl i Zs 0 (A M SC R 8 p M IE H i %
F PR AR Z 18] 7 76 S 5 (R 48 I R O G 3R, 1R AH G M T 7 A ) A0 s RN SR B R BRI K — AN
TR . B (D) FIHRE T P X AR 0 £h 245 R LR A 56 09 Al T 20 R 78.74,p < 0.01, Ui B B %
FH 25 B DX A SA RS LTI 1 %R H M DX SAR 5278, 7] LU B B0 7l C R 25 (8] [ ARG R B p, 24
0.53, 1 BT 7= Mk B 23 8] H AHC R 8 p, 00 0.32, 78 1% 7K SF 14 2, B0 7=l 14 23 1] A
Ktk TAREF Mk, 455 2 (9) Fxl (13) W] AL, p A3 T HUAS it il 2 A e (] i 1 LG 0 3 A1, i B 8

@ M EE RS T E Dk 28355 )M 3k (http : //ciejournal.ajeass.org) Bif {4 .
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TR E AR 200negHm

FrEAE AR T ARRCT AL H T AR AR A T ) A A L A DG S T A AR i i R T
B TARKCT 7, AR T A B AR i AR X AR ) — A ORI

=2 EFERNEFAEHERNEEFER
. B IX i SAR A T X ] SAR A5
= (1) (2) (3) (4)
Ink 0.0449™ 0.0480" 0.0445™" 0.0476™
(0.0038) (0.0039) (0.0038) (0.0038)
Inf 0.0792™ 0.0772™ 0.0793™ 0.0774™
(0.0053) (0.0053) (0.0052) (0.0052)
Inm 0.6139™" 0.6140™" 0.6100™" 0.6104™
(0.0044) (0.0044) (0.0044) (0.0044)
¢ 0.0070™" 0.0259™ 0.0067" 0.0249™
(0.0007) (0.0030) (0.0007) (0.0030)
IS -0.0024"" -0.0023""
(0.0004) (0.0004)
plp,) 0.3450"" 0.3570"" 0.5267"" 0.5333"
(0.0100) (0.0101) (0.0226) (0.0227)
P2 0.3056™" 0.31617"
(0.0108) (0.0109)
P =P 0.22117 0.21717
(0.0237) (0.0238)
a’ 0.0135 0.0135 0.0134 0.0134
X B AR A 12633 12653 12673 12693
R? 0.9969 0.9969 0.9969 0.9969
AR [ 78 340 4l 1l 1l 1l
A [ A #0070 = = = =
XL {E 17262 17262 17262 17262
LR ¥ 56 81.4604 78.7383

T e o oo 3 IRIRTE 1% 5% F110% Stk T LR 3F . 5 M ARMERE. DITF&KRR.

Ink Inl Fil Inm () R EIGTE 0—1 Z [6], Bl ad T 1% 35 Pk P A5 . (B Z Ui a2, A TH
TARAS AR AY , 75 25 AR Y = 2 10 R Ok A i 80 A LS9 7 1 SR A i ), T L 32 R P 4
1R 22 0007 oF A i B8 A2 R 14 7 L 31 (LeSage and Pace, 2009) , 3 S8 54 1% 19 465 T 45 L4 78 I 161 355
RTINS o SeAh, v AT 2, T R ol [ B rb v SR SR 2D i I 1] A — 0 i R
ENIE, ORI R AR E R 5, UL FE 2000—2014 4F , S BR AR L 77k A B B AR HE 45 Xt =
HH R Y Tk B B R U R S X S 2 B S 8 T AR BR TRP 38 i 2% A9 WL s A — 2 (Feenstra
et al.,2015;Inklaar and Diewert,2016; Liu and Cheng, 2021 )e

3. AR = B E 46 M iR E A iR A0 08

AR S 3 2 BE A [ 2 [R) AN H AR R B o 4 3K O R AR 7 BB A T A s e, LUK S A 3 45 SR I AR

oW e, i) A 43 E R (s ) S RO i 2 IR AR W, R e R w, R P

© FEPER 25 RS WO B Tl 2855 ) W 3 Chitp : //ciejournal ajcass.org) Bt £
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X gEw RE TS E EREFWESIENREAR L

PR L5 7l g b RI AR, T B A A v [ O R R AR R OR W G T ) S w3 SR A 7 3h 7Y
AR A 09 T5 1) — B0, B Ry A= 57 I 2% 71 Uit 0 77 ol B AR v ] i & 2R 4 R Y HL R AR 4 IR (8)
(14 53 7 77 SO FLHEAT IR 43, [l U3 45 R AE$5 A BE 3R RECN 23 (R AH G R A b, 3 5 e 1] )3 45 5 — 3,
() BsF, TR AGE 56 B4 Aol 311t ) A9 1 446 o X ok SA R ASEARY A9 B35, 0 12 oK T R IX il SAR BSEAY . 7 46 9%
FHOE =l ) SR R BOR FARBCT Pl ) SC B R 8, B 17 1% B35 MoK Pk 5. Hoak, % 18
o E] T 5 S A AR A 7 T A BRI G 4 AL 58 B B e O XU AR B0 v ] R A AR
it W NG B0, T AR 23 52 7 Ml ) O IE SR B 1 ) W, A ORI WIOD # #% A 7 H 2 Fil Johnson and
Noguera(2012) (9 77 15 15545 20 W (6] 7 Ml [i] 4% 1 P9 484 o 37 Sk 26 B 1 Ay 258 TRl A H 0 B, DA 3k R
r ] 5 AL R R R R T RE Ok B4 M 22, 6T LR AT IR 43 IS 0 DX TS A 1 25 Rl 5 o [l )
S H R BT Y — B H R R o O R A A A ) A OG FR BN i T SR TR R AR SRR T
[ i e R TR TS RS SR AT R PR I T A R B R Y6 1 R R AT R L LA ] AR A
R IR F A i H SR A

4.8 NEF M 0 B B AR R R

AL E 7% LeSage and Pace (2009 ) X Bz F1 0] £ 80 B B9 Ak 11 7 7%, X 28 [l s A o A =B R
P AXF 7 0 52 e R AT ISR, O R S8 R RIS L9 T vk L AS BIAE T R B0 B MR . 34
T N OV R BB R TR, 0] LA B X T e, SRR A B A B AN
R TF, HAELL T W PR GS , Horb, o [a] & ) B2 0 v e, 2958 0.61, 55 2 J1 R s A% A
0 T B2 7 HE B 43 0 24 0.08 F10.05 , 28 B A4 X K /N 5 R 56 SRR A9 £ 11485 SR B R — 3V (Liu and
Cheng,2021; 4 BT 55 ,2019) . MIRIEE RN (MG 3145 S, v 18] & L 57 30 R0 58 AR 10 18] 482 2407 43 1) 24
4 0.32.,0.04 F10.02, 976 1% KV b W3 R E TR 2 ERAE 7GR R T, 72k B0 25 T A = 22
F YR O 4 23 RS, EL ) g R 15 88 T D 00 fo T R (Y SR

BT 25 KA BT 7 IR R B M S I A TR AR AR ORI R (8) BRI 2 7l
AR (WAT 4 = b A 7= B 28 (0 4 ROV R B B2 3000 4 7=l 2R A i — 25 o f 25 R L3R 3. N 483K
N BT B = AR AR 0 BN 3 S AR T Ay T . AR SCE B A R B
FEOCHE U /N I Ta] 22 240w T BT P e REE BT 7 =R AR PR R I R RO B B R TE
XFFHCF M, BEA 57 B A e ] A ] 4 2400 43 0 24 2R 0.04,0.06 F10.51, 2 K T AR I 1) Al 405

x3 BNEZHE N B 8L
H RN, il [ 42 00 L =Y QA L
Ink 0.0477 12.56 0.0247 11.52 0.0725 ™ 12.59
a4 Inl 0.0777 15.92 0.0402 ™ 13.46 0.1179 ™ 15.74
Inm 0.6128 ™ 148.58 03175 23.29 0.9303 ™ 67.71
Ink 0.0477 12.56 0.0397 11.02 0.0875 12.44
BTl Inl 0.0777 " 15.92 0.0647 12.34 0.1424 ™ 15.08
Inm. 0.6130 ™ 148.72 0.5104 18.77 1.1234 " 41.51
Ink 0.0477 " 12.56 0.0223 ™ 11.15 0.0701 ™ 12.53
= a4 Inl 0.0777 " 15.92 0.0363 13.00 0.1140 ™ 15.70
Inm 0.6128 148.54 0.2867 " 21.06 0.8994 ™ 65.11

© T A R F 5 2 IR A A T ] 533 R o 1) 9 T LA R B8k F) 2 G 2 1 B S T, m oz 2 77 BR RO T R E
TR 2 S PSS RIS AR IR o (HUEATT S, v ] A 0 R B A, 97 BRI AS 19 B B AR/
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TR E AR 200negHm

b B[] 3 2507, 10 B 805 77 9 0 i B R AT A T TSR A DG IR U HH RO o M = A R R Y
RUREZ FOFE A7 Ml Y AR 4 R E 2y 112, B FE 5 08 T 23 M HH O, 4 BRIl B A
R B Ay W AL ) AL i T 3t 18, AR50l B MR A P AR R O 135, W v T AR BT Ik 9 1,08,
B — 25 B e 07 ol A R R SR T SCIE T T 2 B ) A A 4 o

SN A0 5 Nl @ G =

AT 3K F A 1 M A AR D R L R ARONE DN B b B R AR (ORI B A R
TFP 344 32 K Fois HR00 , I S [] 2 181 2% 8807 7l 1 15 AR Ve 4 500

LEFFUHRESREESREHNBEER

BT AT BERLA (13) B9 Ak 148 J T LAAS B BT A7 77 M 04 R 0 A (e, 1 T 00 B30 1 4 3k ol B R ik
BB R SR G AR (14) 345 77 A B AR ST, I A= SR AN T A EROR 4% [ 7 Al S
BIH) TFP 35K SR A AR %S AL

(D) ERECTF =l i 4 AR RO AR R B AR U o R 445 H T 2001—2014 48 4= Bk 7=l - 3
L AR i 25 T s W AN I B 25 R . Ak B B R RS I B IR A, a3kl TRP AR -3 8 K
KN 0.80% , o B0 P L AR BB KRR 1.69% , 85 T AR 807 7 b F 24 0.74% 19 4F K189 KR 3%
IAEHRT — AR B AR EF MR R Ay 5| 0N, B0 28 U AH 877l B AT B M 9 B0 R 3520 3 B (Liu
etal.,2022) . 4542 (9) AT, BT 7 Ml 3R 1 B AR 25 TP i 4% o HL b DG G Pl R L B 2 R
Ut HE— 25 R T H AR U A AR XA

=4 SR F U 5 F =L R AR S R H iR B4 %
I L A 1L RN WAL 1 A Ui AL B
FEAr (") Q%FW ol | ARgTEk | Tk | gk | ARk
(g”) (g") (g”~") (g") (g"") (gre=")
E o Y 0.80 1.10 0.36 0.75 0.48 0.10 0.38
Bl 1.69 2.95 1.78 1.17 0.97 0.36 0.61
EHF 0.74 0.96 0.24 0.73 0.43 0.08 0.36

BT A i R0 B A SRR, A BRI AR B S N BT B A B R I 2D R T AR 2 (E
1.10% , BRI BR ™ Ml (9 H AR BE A5 3l ST ™l 7™ H 32 R 1.109% , HeSTil e 1™l 3 AR #8451
FLAON , 2 W7l 18] 5 AR i R 3 Bl T 5 2 B MO AT A — R s IR B M Bl £
AR HE AP B Bt B0 B AR iR RN AR B 2.95% , BE IR 7l B BOR BE AT Bl 1 HOGH ML 3R 4F
F-12.95% (77 A T8 R T RUF L BORBE A Y BB RO, 2 R B R 2 a4 Bk
A AL T T2 B E B OCEE M, B U A ER TEP S ) B2 m N 3 . DA AL A B A s 1 4L
LAY R R, K7l B SR k28 e gl T O IRECT B R R 1.78% , e BE T QIR Bl
077 R R 117 % 0 A O AT DL 0 M 9 3 A R 2 X S IR T 7 Ml 19 i R TR R T SR R AR R
7l 2 BB ol P A 18] A AR TR LRl S AR Rl =2 A R R i R — 2
RRE BT\ N A 5y A tE AR o T BN AT RS , 0 ol ) 288 7 ol ] ) R AR A R
B BN RER W R, ARG B M E T 7 8 2 5 e AR FOR R
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X gEw RE TS E EREFWESIENREAR L

XT LU AR 355 Ay J32 R A 32 B R Wi A0 90 DO 5 SR AT 300 ) i 7l B R A 4R AR
i p eAS B AR U TN GNE 2 ST QAN SN i £ A I Qi VR 2 ST R SR U S 3
BT 7 Ml AR S AL X S B 7l TP 16 K 1 4 341 FH oK T DA S 306 7 B A 5 J?FJ?WWH’JTFPi"[\
BN o AN 4R T LA S, R0 5l o 80 7l A B ol 7 2 e T A R U A0
32 R A A M A 7 AU A B AR U R, e W M B M o 1 R B
H IO, P T A0 R SO S T AR Y BT 1 B BAT i B B A A [ A S
IE FEARTE A B AN 4 g LA v ) R B i e

(2) 32 B2 I 07 7 9 3F X B B A B 415 R0 0 DA A5 BT 7 SR AR Y B RO
2001—20144F , 84~ F 2 M G A B ™ lk TFP AR H B A [l B B2 i 174 S, 6L H A AL [ Y
BT TRP FHIE RO, A3 AR I 518 4.419% .2.90% F1 2.00% o # [ K0T 7 Ml B TRP 43 AT
90.68% (L4 5) 3 4 WU ST AF R v [ A 50 28 5 DRAE & e (ERCS 5™ Ml 9 TFP K 33 32 73 A
K SE I H AR 2 20k B A B0 P D BOR Y 1 ERUHT R i A R T

x5 FEERYFFURARESHE ZRE B %

I ] B [ EqE H 7 (e JE [ 213 % [ FRA
2001—2005 0.09 5.58 0.72 -0.09 -1.17 0.66 1.30 0.74
2005—2010 0.70 4.29 2.80 1.25 0.72 0.59 1.75 1.25
2010—2014 3.19 5.30 7.19 5.18 4.47 3.39 4.88 4.33
REA I 89 18 0.68 4.41 2.90 1.46 0.67 0.90 2.00 1.46

TERBRA P EETR 5 — 0T 18 B AR 3 20 25 4% 5 31 0G5 Ml #E 3 OCHKE 7l 18 TFP 4 55 o
Pl 1 Ca) HP BRI IR DX sl ) S R R 1 32 2 [ G 0 7 M B R g 20 % 4 8 D TR 7 ol 42 13 11 e AR Ui
O, AT VR R G E L H A A E S SO L 3 iR 6.75% .3.63% .3.29% F12.92%,
F B AL T YL 3 4 B 550 0 AL 6 U I RO R BN (A A B AR, —
J7 I, 3 26 [ G IR BE 4R A A BRAE PR I 45, L A G0 7 Ml DG IR g B 5 oy — i, J_MI%E’J%
YERLBLIE K, 2 AN b X DA R 4 3k v i) ) R R A N R B 1 B BOR B ek AR
7 1) A S A T e SO HE B T BRI TP IS K {E?%#%mm,ﬂﬁqﬂlilwﬁé’]&ﬁ
bl N QA N B Sl 5 I (e SR ES B RGN O E 53 N S VST B W= 53 NS s A A R = WL DO R TR 4 QT =R
5.32, 3 Ry 1 56 [ R0 HC Al 18 <, 3R Y oy B e ol 7R S H A P BOR AP kR BRI,
X ] REAT 25 T S8 A 0 T AR R RRR R 52 2 0 7 ol S5 A8 DAL BT BB A A Uz B R
FE] B (B 5% 43 T3l T 807 A B R W 1 W ERUE T i E AT S 87 2 Te B IR 3 MR SRR 5
AR 2 PR R BE LG VB RE AT G AR BT M B R T G T a3 A RO M B s RO A R R &
o R R TR T
BEF B U RO AR (), AR SORE BT 7 Ml B AR T O g it — 21 i Sk R BT 7l
(9 g AT BT 7l B T g NN 1 (a) T LA B %Iﬂﬂ%?ﬁ\lm@ﬁ*ijﬁxﬂﬁfiﬂé
BRI AR B T 2 7l 7 R Y TR B K, A A 4 RS 7l A A B M 8 7 R 43
K 3.75% F13.00% o 1115 H BT 7l 18 B AR JE A0 HE S T A BRECTE 7l A AR BT M 0 7 K A

@ ASCRLF A B A 3 A5 B A B AR i R O 5 A B A Y B e R AR O S SRR, RIVAR X i Y SR KO 4
7l TRPRE R 19 B4 3 G Tl ™ R 9 T 2 L .

108



TR E AR 200negHm

(%) (%)
12 T T T T T T T T 12
10 E 10
8 ] 8
34 34
K6 N K6
4 4 B
| H - | H ﬂ
i S HA fEE SEE EPEE Rk RO i SRR HA fEE SEE EpEE Rk RO
(a) SRALMHA S 10 (b)) WS A i 28007

IDH%%(E? OB EAEE

B1 EEERBFFUEART R HEE NN
T« () PR €8 X 33 R R IR €2 DX 3 23 031 3R £ B 4 50 5 7 ol R AR 8057 7 b B AR i ER B 5 (b)Y 1 8 50
Xk 37 () BRY 1 28RN, 92 €6 IS RN R R (8 DX 31 28 78 IS 77 M A A 7 7 ol R A BB AR i £ AN

S 2.44% F1 1.19% . B 1(b) IR A4 XI5 7R T 2% 1507 7 b R i) B2 AR U 10 s, AR 1 30 ™
M JIF B A 8 AR U R RO, 45 BRSBTS i RN EE AR B L 2R
0.57%—1.25% . I 5 [ A ED B 22 Ak, It 6 A ) G007 7 ol £ 43k 1y B R U i 38 DR 7 MR A 1 B R g
L 3% B IR BT AR S B R R 2D A B ) B A R A T A 5T T A R A e RO B
JE X FRARFAE B0 7 A A A 2B o Az 7 00 46 T S I 7l 7 R R 9 TR R T A A 7 I 46 e S B
b BB AR SR T AR B 7 R 2%, 2 BB M B 38 B At M X 4 E TRP RS R A
FIVEF o BB Ak, % B IX 6 4 I SRBCT 7l 5 AR B 7 e ) 1 d6s 8 AR, 2807 7 oMl xS 50T 7 ol i it
2 AR i 08 B R BT 7 e AR BT Ml R A R T R AN B E T AT S AR T
My A B 22 ] g A 6 Al X BR A T R B AR ol AR A R U N T IO B R s
HFHE AT BEFE T, — J7 180 3 A B BT 7=l ) B A B R a0 20l B A L 5 3 SR B 77l TRP 3 K 1
VE AT BR 5 53 — D 10 3 A 1 ) % B B0 5 R T BE T SR AE 2 22 B 45 Ak rh 15 2 7 i D, HL Rtk
H T R K S I 7 I AR BRI MR AR R 3 AT S 1 (van Ark,2016) .

2. R EE M5 7=l B4 AR 5 R H JE XS Bt R

AR SCHE— A Xt T FE 45 4003 7l B B R i RO AT AR R 2RV SR 6 i T 2001—2014 4F
BT F A AT B0 RO AE B o D B R BE AL B B RON B R A BT T AL
FL - FDIG 27 7 i s 3 M R R 4B B BB 7L, TRP AE B 189 1K KGR B 1.95% , vk o v A< 3% 45 1 s
A, TEP AR SRR R 1.15% , M AR AR BB FIIR 550 /9 TEP A BT F . AEBCS r= b, il i
b A A A X b, A ORE R R T ol SR R T2 B DB Rl TRP AT S X 8 K R K

O 7RS053 BT AR 32 B0 A 43 7 R X R R R A5 2R L 2 W T 5 ) I
(http://ciejournal.ajcass.org) B F .
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X gEw RE TS E EREFWESIENREAR L

BN 4.529 5 55 7l b R R ATAE RVEE SR A AT L 19 TFP AR f6 R K, 7Kl TFP A i T B 5 28 =
Pl At o B M R 4 il IR 55 B TFP AR S X 38 3 53 51 0 2.62% F10.96% , &l B2 1 AR FA 7 BU
B 47 Y TFP 4 238 K% A -3.53% , FoAth 7=k 19 TFPZEfb AR K

NN R N TR S G VANV N B s 1B = A S A = I NS R 1 B e S Rl B e | AN SR a1 By
b 7= A BB i RN B R T AT I 55 Mk B AF Mk AR BB AR ARG R =l B B ) TFP 3 K
Ui (IO e R Y e C N T O R v Nl B3 VAR [ G | A0 L £ W B e 3 I A SR 7 S S DA
i 7 B A R R A AR B RN, 2 K 4.74% 1 3.64% . ARG IR AR NE B ek
B BAL B RO 27 7 R A 0 T R 7, AR X 3 3 0 i) R 3.35 R 1,64, 3 K B T

%6 o [ 48 43 7= ol B B R 3t 45 T L i o R
H B SR HOA S RO W ST 1) 2 AR Wi 5 387

2| rvi’ r"ff y"ﬂ-b y"ﬂ-”""u rec r”"-[‘ r”"’-""””
:ﬁ ylk AR <é%> <é%> f%) é(%) &7e” <g%) ?%) é(%) e/e"
(1) (2) (2a) | (2b) (3) (4) (4a) | (4b) (5)
" T AL HL 7 RG22 72 1.95 6.54 4.47 2.07 | 3.35 0.96 0.39 0.57 0.49
7o AR 115 | 1.89 | 1.02 | 087 | lo4 0.67 | 0.14 | 053 | 0.58
E RN -2.49 | -0.69 | -0.30 | -0.38 | 0.28 0.75 0.45 0.30 | -0.30
i BHARFNR 55l -1.05 | -0.07 | -0.03 | -0.04 | 0.06 0.50 | 022 0.28 | -0.48
AR -3.01 | -3.28 | -0.20 | -3.08 1.09 0.84 0.00 0.83 | -0.28
KA -433 | -5.93 | -0.71 | =522 | 1.37 0.43 0.04 | 039 | -0.10
1T ORI B 452 | 3.64 | 0.45 319 | 0.81 | -0.40 | 0.01 | -0.41 | -0.09
Y 2.34 1.81 0.18 1.63 | 0.78 0.19 0.01 0.18 0.08
NS TR 3.09 1.21 0.13 1.08 | 0.39 0.05 0.01 0.04 0.02
4RSI ER 0.82 | 047 0.16 0.32 | 0.57 0.31 0.02 0.30 0.38
AT IR 5 0.71 0.77 | 0.12 0.65 | 1.09 | -0.66 | 0.02 | -0.67 | -0.93
A6 TRk 2 224 | 474 0.86 3.88 | 2.12 0.12 0.02 0.11 0.06
5 245 7™ i il i 3.21 0.47 0.04 0.43 | 0.15 0.07 0.01 0.06 0.02
A5 1 SR e 0.69 0.70 0.22 0.47 | 1.01 0.52 0.01 0.51 0.75
g AR 427 | 229 | 061 1.67 | 0.54 0.12 | 0.02 0.10 | 0.03
B A G il i 0.30 | 0.60 | 0.21 038 | 1.98 | -0.10 | 0.02 | -0.12 | -0.34
; SR & BRI B2 4% ) 2.74 | 253 0.76 1.78 | 0.92 0.24 0.02 0.22 0.09
A 2 4 1.18 1.43 0.38 1.05 | 1.22 0.43 0.11 0.31 0.36
18 B A 431 2.75 0.53 222 | 0.64 0.40 0.08 0.31 0.09
ZH FLA ) 3 R0 4 48 2 -1.05 | -0.23 | -0.05 | -0.18 | 0.22 0.53 0.02 0.51 | -0.51
BRI E 046 | 049 | 0.11 038 | 1.06 | -0.14 | 0.10 | -0.24 | -0.31
HEAK -0.83 | -0.05 | -0.01 | -0.04 | 0.05 0.41 0.04 0.37 | -0.49
R -0.27 | -0.03 | -0.01 | -0.02 | 0.10 0.56 | 0.03 0.53 | -2.03
v is 2.62 3.54 1.20 2.34 1.35 | -0.04 0.04 | -0.08 | -0.02
18 Ky Ak A 0.15 | 0.19 | 0.05 0.14 | 1.30 0.41 0.00 | 0.40 2.73
TR IR 044 | 022 | 0.06 0.16 | 0.50 0.65 0.00 | 0.65 1.47
4 il IR 55 0.96 0.86 0.26 0.60 | 0.89 | -0.06 | -0.04 | -0.03 | -0.07
Lol Bl R AT BUR DA | -3.53 | -6.36 | -1.98 | -4.39 | 1.80 0.60 | 0.13 0.48 | -0.17
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B, I 1 R 2D R A X L TP £ 7 A BRI E A o b TR AL B T ARG 2 A
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P AR A X BT P TRP 364 B sh VR A RR .

BT DL LR ES I, AR SO T v [ 0 4 R AR 7 I 4 A L M 7 T A3 R FE BT M B R s AR
I A 57 SRS BCEE R @ F R = A AR DL EOR R OR

55— AL R AT B BN B 55 4 TG4 T BC 7 R S LI 48 T b B 7 4R A= 7 I 4% v i1
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Digital Industry Penetration, Global Production Network and Asymmetric
Technology Spillover
LIU Wei-lin'?, CHENG Qian'
(1. College of Economic and Social Development, Nankai University;
2. Digital Economy Interdisciplinary Science Center, Nankai University)

Abstract: Due to the rapid development of the global value chains (GVCs) over the past three
decades, industries in various couniries have been increasingly integrated into the global production
nelwork, promoting the diffusion of technological advances among participants. However, the technology
spillover effect of the global production network in recent years has weakened because of the increasing
uncertainty about the international environment, the COVID-19 pandemic, and the backlash against
globalization since the 2008 financial crisis. Fortunately, the penetration and integration of digital
technology become a positive factor in improving value chain collaboration. The integration of the digital
economy and industry has promoted the imitation, application, and dissemination of new knowledge and
technologies, and the technology spillover from digital industries in the production network has become
one of the important driving forces for total factor productivity (TFP) growth. As a result, a better
understanding of the mechanism of technology spillovers and an accurate measure of these spillovers are
conducive to promoting the high—quality development of China’s economy.

The idea of this paper is as follows. To begin with, a general equilibrium model of the production
network with Hicks—neutral technologies and a markup over cost is constructed to examine the mechanism
of transmitting technological progress. Then, considering the difference between digital industries and
non—digital industries in technological progress, intermediates penetrations, and markups, the
asymmetry spillovers among industries are analyzed from a theoretical perspective. After that, the paper
develops the production function with a spatial autoregressive model and measures the spillover effects of
the global digital industries by using the matrices of output elasticities for the factor inputs.

This paper uses the maximum likelihood estimation method for parameter estimation of the
production function which explicitly takes into account heterogeneous technology spillovers among
industries. Further, following the spatial econometric methodology, the paper first obtains the partial
derivative of the output with respect to time, and then examines the total factor productivity and its
technology spillover effects. The panel data at the industry level are drawn from the World Input—Output
Database, and the sample contains 170 digital indusiries and 1063 non-digital industries from 43
economies between 2000 and 2014.

The results are as follows. Firstly, the average annual growth rate of TFP in the global digital
industries was 1.69% during 2000—2014, and the spillover offered and received were 2.95% and
0.97%, respectively. Secondly, the own technological progress for China’ s digital industry was slower
than that of developed countries, such as the United States and Japan. However, the spillover offered for
China’ s digital industry was large, which played an important role in driving productivily improvements
of other industries. Thirdly, there were great differences in technological progress and spillovers among
industries in the digital economy. The computer, electronic and optical products industry had the fastest
productivity growth and offered the most spillovers. Fourthly, there existed noticeable asymmetry in the
spillovers between digital industries. Most digital industries offered the technology spillovers more than
they received.

Examining the technology spillover effect of digital industries from the perspective of the global
production network is of great significance to achieve the high—quality development of China’s economy.
The findings of this paper provide some policy implications to upgrade the position of China in GVC
networks, serve spillover effects well, and promote independent innovation in digital technology.

The main contribution of this paper is to develop a general equilibrium model of the production
network and examine the mechanism of asymmetry technology spillovers, enriching research on
technology spillovers for digital industries. A contribution to empirical literature is lo provide a novel
approach for measuring the asymmetric technology spillovers for digital industries by using a two—regime
spatial autoregressive model.

Keywords: global production network; digital industry; total factor productivity; asymmetric
technology spillover; spatial econometric
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