BAE . ATHIEL AHALM RS IER

AL LM Aae ML EMN
2 M 5 B HILT 6 B

WE: REUAIFRIRENGHFRAZTERIGGREMN ST, LHE
BARTENE2RMESE 2> TWEANEERKIL, KA XHET Melitz (2003) F1 Bai %
(2019), ERFELS Y H oA FEAFIANALERE, KLV HoEAFREE A
A A IR T AT AR GVC W &R AL B % m A &AL
Hlo AXHRERE T, EEATEET L vt P B F R GVC ML N R,
ANLEG@M GVC MENBR T M EFERRAT A ERMEM TR ER EIN, A
T RFEER, ATERAEMLEFER GVC NAWERIRLERE,; HLT5
Bk AERR, TREORBAEBROBRANERR T, ATEERRT #WE
E GVC M wiE s, Atk GVC K&, ¥ GVC x4, UREHEER
GVC LA, X— R LUAT “REHXR” HRAEEIME— “WHEFH E.
SMEFRAL” B EEN RG],

KEIR: 2 MEENE AIEG HWwEHZ HEWE

hESZES. F740 SCEERIARE. A XEHES. 1000-3894(2023)01-0128-24

—. 5l

56 A R R R A R ACE XS AN, bR LR O R O A A
PROUIEES AR T AL HE BB A AR R o 24T, BEE 2ERU{E4E (Clobal Value Chain, GVC)
o> T2 BITRA K, 25 AT LR S AN [ B0 PR 75 R 3t [ 58 iR — = w89 A2 7=, LR LY
o, HAIH A B #9973 A0 H R TORE N TR TAE, TESCEE F B il i il 6k e iy
IR RA T GVC M2, FFH B ZBise | R DL H A S &Ik E R B & GVC
Rz L BEERE AL (Xiao 55, 2017) , {HS5 UMY, A BEE 57 30 71 A B i bk, FRAR
FRBBARTIR G T, W A A% ] 10] 4 BRI (EL 5% D0 28 rh s 5 8 1) 2 B A0 AR iX —
WEE, AEARSEIG T T 0 RS TR, B R (FERE Tk 4.0 B |
FHERY CEEPLGATR2.0) . BAR CHAGIE AR 2018) DI EE (B RENL
e NFEATHRI) 55, AR AN A BE e ) 2 Tl WL A AR D oK ok i i ol 5% 704 T 28 1) i i 01

[

B, IR, MINRTTRS RFERET A S, BT nklvyue@ 126. com; #3Ef, 1Az, FskT K
NSO 2 Bb2EBE, T HRAR : gweiuibe@ hotmail. com; RIE T CGEIAER ), M4, R RER =B, 0T HEH:
wyn@ 163. sufe. edu. en; FIFE, HAZ, FIFRFHETPE, BT HRFE: baoqun@ yeah. net, ARG At P54 HE
KRIE “Fr& AR T b B P AL B 2 2R e B IE " (21&ZD098) | E S B SRR BE G im 1 PR “ BRI (5 |
BIFTIREN Sl RO SR A L LR S XSRS (71873031) | K A AARR A A IR Bkl R
AT T B E P9 (8 B A X rb [ AR 52 o R X ST (72073025) \ XFAME TR G R AR M H AR EHE R WO A
(20JQ02) , EZAtSREILSEATE “KIEENT IS AR WA M5 7 S omE @R (21AZD024) (17
By BOEAFREROEREN, AR,
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B, 2020 4E 7 H, PEEZRREMEIRZ R 2 hRMED . BERERSCEZ . B
KT FE BTG & T CEZEH —MRAN TR efr ik R ikderE ), W%
T RN TR BER R SV OER], s iR R R . Ak, 2ERANTH
RE™ b & eSS VA, A TR RE U & 1] FH I AU R A, 2010 ~2019 4E4 3k A f1 i
150 T4, 2019 HHH HEF 2010 4E 3K T 25150% ©;5 M Tl HLES A B9 %2 5 1 ok R,
2014 ~2019 4EHFHUREIERK 11% , 2019 4FpE . HAC, SEE . o E DR E HE 2 A
5, edminl A E R i X2, a0, hEEifishm ik R, S mKE A 4
BRINEEEM 4%, T ZKIT T DN T R GBS MR SR R SRy, XA S iF 58 42 1t
T E RS EE UL H 5

AR O A REMSE LAt 2 M i ik E2 00 TR, XA E 2 [ 5525 2 A1)
Aoy RAMAT TR 5 5 WA UAT DL it B3 R 52 2 4% Jmy RN B 5 QK (RER
K, 2011; SR MAE, 2016), R AT DAL EI7E 43K 51 5 b iy 8 2 DL SR A A T AR AL
Bo WUER—EANTE S Sy W2 B PO A, RS O B AN B A 4 T AN AR I O B R
(ULRANAIRRE, 2019; HBCGFIRIE T, 2020) . REREERUEHE > TR R, Sl s
BAESHEBRENEES 575, Hib—FE B O a0 ME kB Tir2 HWE %, Mg
SRS G IS ARG IS, XA 58 R B L B iR, LR
WIME SR 2 A R ER R (EEHSF, 2015), S 28iFaiyag, AT 2 M 48 i it 5T 2 Ak
TAEG A Z Geit dkEm ey, BILL& E Z [ Akt g e s R i, R T4 5
S BRI E W 5 W 2%, IR FRE TR I 25 0 FLSE 52 T 4% JRy BR AR AP AE D 22 A KU . IRtk A T
FEMGX — [P, A SOR S TAR G A 5 A T kR 2 4% 5 GVC g B I B i A a5 4
ek, WA DA IE [ 45 [ GVC A2, LLAS I 2 (8] i 38 e i sh 1 Sk 52 5 N 4% v
Ay 37, ESLIEECAUER R GVC [, B, BT RIA K BRI (A 6 X 45 4 R At 2
IR € e w2 S |~ K5 i il Rl DY SRR B B U R 2 AW LI EX 38 0 VTR NS B S i 1 =
Sy IE T, 15 DU AF o iR on 45 B 22 (B (R A {4 OGEK .

A XT GVC M4 BIAH S R AL T 3K GVC M 4% Jm L S #5 Bl 4 4EMIE, GVC W]
25 I R B A R R PR B RRAE, ELZ2 AR R 28 R IRASE | 5 B DA ROl MR AR AN I B T
(Amador il Cabral, 2017), &/~ T 28RAH H 22 IR ML F7E B — 28 R A 5e ik n
E . fEE . EED A HARRCOI O, 5SEZ285KE# T GVC GEXR, WEKRE#
BT M EZ I (Xiao 55, 2017) . X LEHFFEH HOCHE GVC M 2% 1 MR 3550 73 #
Bz X GVC P28 & e SE M R R AT HR ST, A SOk e N TR R o R 0 S B4
M, X ARSCRIBE R AL 1 ) LISk A [A]

AR CENZMIEFRDT T N TR RN, J5, NTRRIE NS5 dham e
BT o7 s e A, HR AN Al ke e b 3 L 38 (Frey £ Osborne, 20175 BRE M
45, 20195 MREEE, 2020; Faber, 2020; Acemoglu %5, 2020a) F7sh TR A ER FRE (56
JLH, 2019; Acemoglu Fil Restrepo, 2022), {HZERZBYFEF, A T8 REULIRAE AT LLO & 8T
17538 J1 (Acemoglu Fl Restrepo, 2020a) . Hyk, N THGEX T35 8 42 )™ RAFTE AL AR H o
AL g N TR RE 25 S AT A B A o 51 57 s A P R0 RHE 18 IO N T e B AR SR 1Y

O BIEFRIET AMiner. org ML LA H (N T BE A B4 2020)
®@ FHEEIRT International Federation of Robotics B/, htips: //ilr. org/free — downloads/
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Wit RN, BEME A B AT B et 95 A A R (Graetz F1 Michaels, 2018
Acemoglu 4F, 2020b) . ff5, AN TREREMERAMTAUK (KM MPER, 2019), H
WA Al e AR JEIAESS (Korinek A1 Stiglitz, 2021)  SE4ERZWIT 1A BFFECHE N T
REXT T2 5 GVC nysgm, AN TRRERT LIl hnsm B AR AF GRIARB AR 40, 2019) DLK
EALTTIRACE (58S, 20205 XIANRE, 2020) SFfeidt—E LHAAN 25 GVC (5
g5, 2020), N T REC E 8N SRR ESE TH a0 sk sl J1 - GRIMRE AT =41, 2019)
SRIM, PRI, LB M AR IR A ZE N TR BEXT H 7 & J' 19 4 BR A (B P 45 1) 52 i) [
L, IR AR A S ST A

#—2PHh, N THERES T2 GVC M 4% Ak 7 AR SOy F & sl 557 8 J1 Fn
G2 IR O X AP AL AR . — T, AN TR RE AT DLSEBERE 95 8 ) i A, X AL
FEAK T S5 sh F A, W H RS T 95 sh 4k 724 (Frey 1 Osborne, 2017; Graetz £l Michaels,
2018) . BEEZT N ST ARIREAR, LAISF S E = R8T, —EES 5 2 RN E A 1 o 7
H, S EAMXSESRAILH (58, 2015; BiaSE, 2022), B GVC M4 A E ol
TG S—Jrim, N TR REn] Ll 57 3 i@ dl ], #EshA = ERm AR ERTZ
Ry sl (SRPLB, 2019), S IHAETEC (Hsieh 1 Klenow, 2009) , X Z0RE iz h
T BE Bl DR B R G B ASCR A B AR T, A 2 5 sk s e g8 il TR (X
WAL, 2020) , AR 2F 1 2 B 78 4 BR A (ECEE 0 25 Ho iy A2 7= A G A, 1 3l 2 i 1)
GVC PIZ&rhuty & Ji& .

HTFHAMF, AR ProTEk E2H8 LT JLA . OENR 28, AT
TANTE R GVC M52, AH A ST ML T GVC W LRI G50 34, A3
RS A B TE4RE GVC ML By TRILHLE], ARS8 TS Wb R GVC WAL 5 19 INTE
P, RIS, AARKEE LEE T AT ERMAAN %5, QFMIBHIR L. AR
T Melitz (2003 ) #y5 Bad Al i AR, 38 b8 N TR B R BEIR S BT I AL Yt s
B T NTRREXT GVC ML ™ A2 i NFEALEE, fE— R L+ T 3fA e,
R S IO A S B PR AL TSR Be SR, OTEMF R EUE b ASCEE 4 1 2000 ~
2014 FEFE rilas A2 (International Robot Federation, IRF) &% B4\ )2 A9 Tl AL
w NE g, LI UIBE GVC Indicators (4% % . World Development Indicators ( WDI) %x4g /2 Fil
Worldwide Governance Indicators (WGI) $#EE, AR T A X E ST BIEE ., @
MEE |, A3CHET UIBE GVC Indicators B EAHE DN 1 5L T34 B 52 5 0 A0 1) [l K—A 7
M 2T R EEE 28R bR, I AL EE BT BE, DUBEE AN (] 24 32 1 4 3R A (B 5% 1)
KA AR . SRR POk b B BRI DL R R R
S 2 NI QSIS TIR o I =251

= MXERERiE

B SCRRE N Z M EXT GVC W28 RYSSFRFNETT T 5. Amador 1 Cabral (2017) FH]
1995 4F 2 2011 4EI{E 5 5 BAli i 7 GVC MR ZEA R4, kI e eki EaE 2R w e h
FIAKI TR L, — LU R FHRTE LML, B BRI ESER YR, 1 Py SbE
WEIME M ARG IR MG AL, BRARRREI RS KB SR EEIR L £ 2
A, IEEGELBUCHE ZERIIRIZE . Xiao 55 (2017) KT 1995 ~2011 45y 0034 il i Ml 3 i
{ELH D& B 1 ik GVC ZSRYZEAAFAIE, A e SET RN I A GVC RZg i,

130



RF 55 B 0B 2023 455 1 )

L PEREL SCREAH AR s W T A E R, B YA E ORI AR e
T RSN IME A TR0 GVC RZg b, v i i R FE SR R vy, S R B AR Y
SRR EE P E Iy, USRI Bt R B R Rl SREAE GVC W28 R AR A
PLF. Wang 55 (2021) KBUALGES| TR 520 DR 2R ATS 9% T DASH RS ] 3 b 57 55 I 28 2 HL 4
B W%, METF BRI KR 09 K LS Al (4 [ Br Al Ao (545 PTA 145 5 il
T2 Ml M (R 265 2 1R Y 5 22 A8 2004 A A IE 18] 22 0 B 1] o fELIX SESCHRAUA AR 1 GVC R 458 0 45
PAFIE R MRS L R, HFRB ISR NIE T GVC M2 AL R Z A, A
SCUAEAHE GVC W28 I 0 A HEZE AR RO JE AL |, B HEROF SRR S T N T BE 7 3)
GVC 2 e J Jy T 1Y) T 2520

MNTHEBERI BTG O, NS =F 2L LA I7 10 2R 58 N T e 1Y 52 i
ROV

Fi—, ST IWAB BRI, AN TR REREE /e —E ¥ L REH 5750 )
(Acemoglu il Restrepo, 2020a) , {H4RTA T e/ k1Y K R S E T A7 30 1, i
SEEET B SR, S5 IR BRI UL T % (Acemoglu FiI Restrepo, 2022) . Z4~ B
AR AN LR BT G T 25 A N T RE R K S 2 B 3En (Frey A1 Osborne, 2017
PREWSE, 2019; MRS, 2020) S5 A B &AL (KB, 2019) . fESCUE AT )= 1
F, Faber (2020) FT 1990 ~2015 45[a] 5[ ry4 Ly N A s v = 19 55 3h 1 8l o0 dr 1758
RN TR A X S0 AF o7 s s, 45360, h T A TR he kR, 56
X A U B B9 SR 3 s, W SR VYRFRY ST s i A T BB R TR . Acemoglu
55 (2020a) 2010 ~2018 AL ZS SR AGAR P A AUBOI (5 B8, KI5 AT 42y 4
WAEY R ATIREE R R, 980 AR AT FRES, AR DR BEEE B R —i 978 )y, (2
IF) AR A~ 95 B T 3 AR

B, SRR . N TRBEXS 55 Sl A AR AF AR U, — 7 D N O HAS B
ARSI A7A 53— 07 N Oy N TR RERA R SR AR RSO0, fEfgal 3l Al
EEAAITE AR IIER . RIS TH, Graetz i Michaels (2018) FF 1993 ~2007 4
17 AFEZR T AL LGS, 708 7 TR GEXS 97 sl AR 7R i 52, N T8 eI %
53 DA R B THRZI A 0. 36 AT 70 sie Acemoglu 45 (2020b) FIH] 2010 ~2015 435 [E £l
JE TR LAF N 73 T LA AR XS Al 2, BN FATL A A8l A8 (i A 5
&SRR/

F=, BTVFRBERIRL . SEERINFIRRE (2019) RHAIENTEZ L 0 T AT BEX &
TR AR mALE], ACH N TR BT RA B SN BIWE . DhEIVER B AR RERS HE )
FAGERRITR R R K, A, N LR REAT R AR B AR n] et AN P25 Y, Korinek Al
Stiglitz (2021) AN TR BE S A SCEAR G 7 T 58 97 0 ST ABEIR, FA M T AR E K
“BRZERZT, T IEIST R AP 2E

S8 i) P B S TDCO AN B = =5 A1 5 QA= 08 ] B 111 s AN S S E2e 9
FHANTHEBE M RIR Lo HASCER A — R Sk 2 0T N TR REXT GVC R
AOAHIRHTSE . FEBRIR)Z I b, TR A F-40 (2019) BRI ANTRGE. MLAF NSFEH 24 H0R
A R H I T A B RE B AT o T3, WO RO ESETH AR 1 L Bs T . FESEIE
JZiE L, BBSE (2020) 5@id A9 2000 ~ 2013 AEAYHLER ARCE . AP R DA A b 8008 5 ik
¥l , orpr T NTAEGEXS P EAM GVC Z 58520, KA TE GE 2 W& M gk b E Al Y
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GCVC 25, A2 R4 T B Alh AR SRR EHE iy, XA 2 (2020)  [RAFA)
JIRF ALa N, MRS — Tl 2 ERsE 14 E TR BER R EX ek HiE S 51
FEFN > T HAE 20, HLAA G i el 550 A | SRR BT LU R AT AR R BE B =4
I RAEVER . s, A STk BT AN TR BB L AT T GVC Z8 RN, XK
ARSCE N 1Al DA — 2 R Y A5 ] o

N TR BEAT 2 i e RN (EBE R 25 TR 7 A SCGAH EEAF LU N PR BLE] . — i, A
TRBER LA LGB 578 71, et R ERE M IR . AN TR RERT Liad i
BeAER 55 B SR AR — E B 55 3 I liAs, SR HAR =R fE R NS7 3 S U7 1D, Frey Al
Osborne (2017) 58 T SCE BT AYUE R AT RENE, Z2RRW, THRAMUE AT e 2 i b
47% W55 8 1. ZEAESE (2021) AT A FE B oW A b Bl 20 B 1 AL A Tl Al gl b 1
SR, R BHLaR A6 55 30 1 AR WA e IR ATl S e, R A 1 O s A AT L
o FERARSF SN I RAT I, FBSE (2020) MYSSIEAFTERD], AN TGN P EMLZS S
Y B EE A a2 i AR 55 3 7 AREAR A b A R LB o FE4R e A2 7 R TT 1T, Graetz Al
Michaels (2018) 71993 ~2007 4EfHLas AEE, 708 T Tk AL g A AR HI X 4 231 A
PRI, GRS, THLas AR AR, Sem s B 2im A=K, ikEE 57
S NA IR D7 B R AR AT, —E eSS 2RO ERER R, 2 X R
e, JEHEH GVC M DRI, B a5 (2022) HH 2003 ~2013 457 R % A
Tolb Al Bl %, SCUERGE T REALXH I ERESE TR RE R, A BRI Y 3 1l S a] AL
il Zz—. B#SE (2015) BT PURD I LIS A BRI (HEE S 5 BE B 1 A B3 il 5% 24
FXTEBRMMERES SR, KB A = R EGE 2 A R T AR 2 BRI EEE TP I S 5
FEo N, FEARST 30 1 sAHK A B T E AL B o (EEEEE T

F—Jrn, N TR RER ARG i o PRSI, i fE sE BRI ERE M 45 IR k. i T953)
FypiE LA @, ol A5 R N, I DURAR 2 [ 5807 A 38 55 8 1 SRR e i B
G LIREINE], 7e SRR 2R, P E IR E D7 S TR BITEAO T, AL
FIBEL e R, BRAS T B A R (TFP) M9ty (BN, 2011) . FE7K
TP RERIE TR, Al SARAOLER T Z 8] e IR FC A B2, HSCH B Tk 2978 Jrin ¥ T
ST, 2R 55 Mk LU A il A B IRAR IC IR R CRRVLHERITE R B, 2016) o fEX—15 5%
T, NG LU =0 @ st . B, RN —Fhm 21, N TREEW
VA ML e, TR, AV RERZ TN A B E A C BIBLAKT, TS
— 57 B AN S BB IR AR G . K, AnRp iR, AN T REREE AN B 57 3l
Xl FEE G R AR T AR B RO, 138 57 B T AEAN R A= R T Z [l i, i At 57
sl . fa, RN RAT MR B R EOR , AL RERY AR 2Rl 25 A0
TITHGR, ARl AR P EER A AR T ] Z B gl (FRELW], 2019), M2t AR e . M %%
TRARIC Y ZE M TR T L AR B A, SRR BRCRIG RN ARERTT, b diere it
TR, oM S SRk EE T F a5 TS (AL, 2020), Hitfest T
R RN EREM 28 PR A = RIS AR, [ GVC Mg B AR

=. EiptER

ASCAE Melitz (2003)  fOFERN L, M T 6035 18 28 R A =8 10 S o P Aol i 1 R St
B, ATl /e P eI G ST IRES BC (S53h o) WA O ERSRAT oA A
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BeEA b, 3 R A= T A AR B E RZ I, AT A A H N BEAK P A5 T A
Xof— A A, TR B AR 2] GVC M5 AU

(=) #H%

M Melitz (2003) , AL 23 19 df th— RN i o 1Y CES B3 R g H -

- _
o-1

o[ o o

Hor, QZFORRM M E . ¢ (o) BXE M w BTORE. o BAF R Z 0 F
BAUHYE, o>10 i p (w) JER o BIUTE, BEOHER B RS EA =R, A U=
Q, LI L Y SRS

P [ ple) ) 2)

(=) dei s

Bz — PRI 5 R 1 U 72— R BB o, ol P L 5730 ) 4
BRI, B, TR EI A PR o, SEIBA LB AR
SRS TR ARORA. UL, o T ol 2 A2 s TR R BRI 4 97 3
Iy, AALISFE VB LR —R3 3 ) Lo UCT R R i PSRN, B L= la +ai.

Nﬁﬂ%i#@ﬁn(¢>%:m+m=hf+%o¢i§%Bm%(%w)wﬁﬁﬁ%m%

A AR, SRR, 2% ZRMAURIEN (2017) SFMBE, KAl mim n 55 50
FHMEE R 7, W P TRA R TR 2Bl s (w (7,)), MBI
3 e R AR R R

max w(T,)

Pq — q—w(r,)fst.q= Bt;Q (3)
Psq @ P

ST, p BRI, po HaAlCE, o (r,) HELRTHKE, re (0,
©), 7> | R ER A T RAG TV S5, SEONT ARG 7, <1 B0k A Lk
TEOMS G, SENTHAFEIE, 5 ERRIE T2 R T A a ), 2 T
FIRER AT, 7RI e A MO L 40 A T ARG T B B0, PR A SRR
R 203425520 L . I 0 TGk ¥ — 23530 4000 T o, L
TN TV (A w B, Ty (5) 2w () L= da i
el B AL BUARFICETT, AT RER LN 2 5 BRI T K F (Acemogla 1
Restrepo, 2020b) , B2 1 S0 25— 080 43 9900 VRS T A T AR T, B0, >

Jdw w, Jw w
woo Wm0, fETRG, 02— 2L (ry) _tu  dw (r) 7y,

9

gai 1~ dla [
ap _ g wlala N ﬁ_ _wai
ar, o-1 ¢l >0, U&é‘ai_wlala

HIErT L, AR A% p 5 5K w () BIEMRKR, MILH T 5Kk
=, Hmm ARt e . SRR, BRI — A N T RS B0 TR BTN T
B — B0 — 55 3 R B LUK B, FEERSTSIIRAAZRN LT, AN LA K
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BAE . ATHIEL AHALM RS IER

BT, AV KA, Bl ) 5K w 5N R AR 95 s A B &
TAASC R . I, AN TR GEACT- IR R 2l B — 07 3 Fk B Ak 1 THOKT-, A
I FAEARE R B A4 o BEAh, Aalb B p S5 957 S0 7 2 IEADCOCER, Ak
T If %) 22 P2, G I A0 A By s AV AR ORGP 22, LD O AR BTG . 1 — 25
o, sy o5 sh A 7, SN TR BEKFR2AMSCKR, N TR, 97310
it s o R, TR BE KT 4 e 2 3 e 0 i Ml T s 119 57 50 1 3 1 9
P A A AR T s A4

BARANE R 0 I, Al st b A=, SEER g, XS AR AR 0" (1)

j’q@. (p* (T) = O-m w (TL) fﬁ_lw (TL) = Ui[ﬁ%]m (TLwlala-l_waiai)(ﬁ, EEJJ:I:

o-1 P7Q o
i

de (1) L G R

QD T _ O-(r—l o-1 # _ O-(r—l o-1 . . ﬁ

e (U_UJPO]WQJ (U_UJWQ (ryw,la +w,ai)7T >0 (4)

20-1 1

9 * o1 o1 R
ﬁ%éf> = (;T—l)z[P{Q (rwyla + wyat)"w,la > 0 (5)

WSS (4), Aol IR R PR 2 75 5 A T30k R EHIEE R, Al i
THOKTBRS , Al L P S, B S, 3t (5), Aol Ik 2R R
F A 75 5 A T L 2 AR 36 3R, D 5 B B T, Al 2 Y 7
B, R 5 Tl 0 T VKT R R B £ 5\ T AT AU,
AT R KT (0 S AT il 0P 3, Sl R 5 =

(2) oy d = 5

IAE R T 7 M Rl (AT MR ) . RS T RIS 1,

R =PQ = Mp(¢)q(e) (6)

Azl (6) wllL, —[EAYH Ol 5l ace M GERSCR R, HIRE ARG R A
W2y, ERWH s, T, S5 BAANZERFL T, AR K8,
AR G577, WIARAS AR RO Al KB 22 5 Al () BE A2 O™ 5, B S 15
72 TPRFFAE ARG A b B b o e, — R S 5 N T B i L 2 IEAH DR G
Z, SEBrEEL2 R TR

(v9) fakagit NGB R

BREFAE R TTEIEAFT , I AEFEA R MIERI A2 R0 M ¢ (@) FEEHLAIR
R e, pe (0, ©), g (@) WEZREBDAANGC (@) HTAMAFIEA IR =R
He', HILRA ST R o> I, b Agpgidt™, ®illady iR, KW
I, BB R M (@) IEASZERGR I BRI, H d w0 ia il B A= 7

@ ASCHIRFMEFER (B R THAREFE) , M, TR ST AR BEHI S % IRERC R BE— 2 73 i i
LR 2

@ KT AE AR BRI IR 5 3

@ T A AR ) BARHE S L ILIE SR 4
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B, Tillp (o) g (o) 7 [, ») LHIFMEDT:

we) = li-cp) ¢ #>° (7)
0 if ¢<¢’

sop, [ I%Cf(ﬂiz—)d (¢) =1, pp=1-C (¢') BAWHEARNMMAE. HTF ¢

(¢") =P (¢<¢’), HHAZMHAZMWHELT, o BEB/N, P (o<¢”) MEHELH),
M1-6 (o) PMEMK, B AR S, SABEZHNAESS5H 0, Te”
Sl ) T A A T I 0557 3l FH I 2 ARG R, b A T B A Al TG A 55 3l
JIHHMhER S N TR R R AAH I R, M Xiao 4 (2017) 5 Amador HI Cabral (2017),
GVC Mg ) FENEZ — il —E R Ok gk, S tkiEsZ, GVC MR
FEB ST, BORTRBAL T CVC ML AIAZ A E . T —ES 5 02, Ml 0 ge2
AFPER, XEWREMSR Ak a2, FIZE S GVC M %O B L g

(&) Adkayh o B A mid

LU T AN TR KRS S B O BES Z 00T, ASCHE—2 6
N TR BEAR- I EE S Xl B 1 E NI IME 520 . 2% Kee fil Tang (2016) , 5 A T3
RERI S, bR A T LLRR

PY, =7, + wyla + w,ai + 1K, + P°M” + P'M! (8)

o, PPM! SR ENAREETT, PV FORE SNSRI, 2 ] [ kR E A
BB EA E R ESNR S, AT LUK A B3R PPMD =6] +q] LI P'MI=6! +q! .
Horfr, 8! FoR E PRI D RS, 67 s EAMIRHE N ST . ¢ Fom B N AEFBHE DR
5y, qf FORESMARPIOSE O RSy, ST, P E N O8N (DVA,) FTLFRA

DVA, = 7, + w,la; + w,ai, + 1K, + q? + 8? (9)

PRI, Al i i 5 E B IE 5 N TR RER /K- IEAHDS, BEE N TR e K a94d e, 4
TGz — A E S IMER 2, ARYE Xiao %% (2017) 5 Amador FI Cabral (2017),
GVC MZ S Bi o5 — A2 N AR IE B 1, — g 1, stscs s Ak T
GVC MR O E . Rk, A RE Y AR 5 Sy e b 1 s a3, A B F—F
GVC MZERITRAL . FET L, ASCRE s 1 A 2.

Bie 1. ARG s 2GR o3 s, REEnE S ras, Miniie GVC
CES

B 2. N TR BEOK V(9 3 i 22 G2 M B IRUAE E A 5, $R bl I o 1 BV, T IR A
GVC M4,

m., xRt
(—) HBAZE
S A (2019)  Z2/NRAITEEL (2019) WIBFSE, HKGE A T% Bt 2Bk 0 (8 45 K
Oy, AR EE T R T R S 7l 8 SO0 A R AE Ay [ B8R ) R AR (10)
AT
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SHE. ATERLE ARMIELENLKIRIL

Inoutstr,, = B, + B,Inmarket,, + X, B + vy, + 0, + &,, (10)

Hrr, Inoutstr, ARREZ i BIATML n FE55 ¢ AR T RN ML (DVA) R 2ERME
HE 2% 1Y L 5 BE X B, HOEBR R, U P — B 7R A R ) A 4% oA e 7 B
Inmarket,, fXFRE S i BATIL n 7655 ¢ AR ROHLAS NG AOXTEL,  DAoR | N TR BEK . X,
BRI RI AT, LI, ASOMA T ER 17 E Y v, P BT A E 54l 4 B
HABER A A AR 2R (52, DL R[] [T 2 6, LS A BEAE D AL B R R, e,
R BEHLPL B

(=) ZEZH/AFSHEKIFEDLA

1. BRI (HAE M 4%

EERUMELEE S TS AR 45 & 1 52 2 N 4% rh 0 BE R 4= 3R (EL 4% DU BE PR 2R F8 b B 0. —
DI, A MR DA s — E 2K 5 Mg 2 mAE T b AL, ST
R ESFHERMESER S LR, MEEU—F 2RI A2 2B R 5 M4 R
SRYFFIE (BHRANFIRIME, 2019 HakD%E, 2016), MAEIRILEA B KM 5 5k A 42
P (De Benedictis Fl Tajoli, 2011); J3—J7M, %5 ML ERbrfEge it ) LW 7E
LB RSN E . fERRMERE S TA/ENE =T, PR EREZ BRI
FEBREANE WL, LG5 5 Gt Ty A 1 R AR I IR T AR AE SR PR, 5 5 ) 4%
D EEfR AR RS TG I O BT A R, AR R B, DL Wang 45
(2013) AR WWZ J5 ikt 4% B ) 52 & i A7 o ff, I0BE 1 4% B 1 B A (] 38 e
BB41 .

K, 26T WWZ J5 it £ = O3B T i, (04 Z 1009 Oy 3 e
FASE R Z Al 5 S, WIRTAT RS 5 52 2 48 oG E D WWZ 7 gt st LS8 B —
ET7E 2B EEEM 2 N ORE, 2% Xiao 55 (2017) 5 Amador I Cabral (2017), 4
SCHRE T EIPEE A (DVA) 38T 5 5 45 e i i SL AU FR AR g E (outstr,, ) ,
DIk fe Al i 45 R 04 4 BR A (B B X 285 PO AR B, BRI 5 =0 an

OYENIE /% . Wang 48 (2013 ) B 3E T[] i 8 de 2 W18 L ) e s 50 % 5 1 0050 52
Sy iAo, A5 R E R0 ]2 L™ b A P B B AR o o AR, B A
F1 AT 53 i A g [l AW i) Bl N BS N (DVA) |l 8] 54 A 1 I WA i) [ N 38 B {E. (RDV _
G). ESMEME (FVA) DIRgidE A5 (PDC) o S T S IE i B T Hb S 7R 34 i AE
A Yy W2 T R HERVERT, AR SO AR iy = NS E. (DVA) A P [ 22 J8] 1Y )
g “dEih”, DR HIAT DL R — [ ) Sy A [ O N SR Ay, ER A GVC X
)t B AL T O B 2252 B o

QMR ., GVC M H N S AENHR, BNEREMEPRT S, MEHREZ
[0 E R IME R 2 R RIE R T Mg, K, m&E VvV, =[v] (i=1, 2, =, n)
REREL “5 87 (BVENIEIMERER), m&gEV,=[v»] (=1, 2, =, n) CERHK
AT (BVEAIIMERARE) , n ZonMgh s (BER) #H,; BHY5EZEP
] 38N A 52 55 Bk R H SR B A = [a} 1 RR 45 B 2Z (8] 02 75 77 78 8 o 13 (6 79 [ 38 hn i
AR, ASCK AR P Oc R WFEE D EE, 76 n ATk, 20 EXF E
ENEIMER 2 KT EE, Way =1, /0 of =0; HA, RCHRERLE W= [w]]£
75 B Z ) G IIELRE & (KN, B[ w1 3R 7RTE ¢ 4F n A7k & DX B0 R 8G n{i
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Ao, WEWV, V., A, WS- P5%E8E GVC M4s, ALk 6= (V,, V,,
A, W),

QR E (outstr,,) . ARG Xiao 2% (2017) FlI Amador F1 Cabral (2017) A J7 ¥,
AR A E AR, RN N owstr,, = X wi o SR outsir,, B, WITEH] A
T AT ) HoA [ 5 S I a2, BRIGZ AR GVC g rp iiah T i . 7
SRR, B, R RIS E IR OOCR, XA TR T O S
WA TS S R4, o A RE T LS M S e GVC R4 4% B JE A T pg o i B H
K, R A I A GVC /28— [ i E 47 34 e 52 2 Ak AR R B B iy 220, vl L)
PRI ANAA 52 Sy s BE R RN, BITE GVC W2 v — [ 34T ML Y Hh s 2R, SRS
W2 Z () E ZEAT I A S S, B IMER S m Wk, &5, N T — DRI R
aFre e L, A3k gs T GVC MK, ity GVC MR MR 2K 455, vT LA N
EOULHD 7S R BE R 2 520 & o AL, A 4G Z 18] GVC W25 Bl s 8%} ikl LA
R GVC M2 BRI S5 F FAE Ak

RIS Zhou %5 (2016) Y7 R GVC LD, DIHA B AN N 45 Hh 4 B B &
BE R . BARHL, ASCHIRER 14 ERK DVA #f O E AR, BREHERE A hidlocRm
RKRMEICH 1, HRICRILHN 0, 78 GVC LB, 35 SRR 1 25 [ 5 B2 1) AR K
/N, Hi Sk TT R — [ 5 b —E AT DVA HHJ7 1, @R 4058 T DVA Y HAY
XTI, BREFETE AT TR, R TE R SRR IX D, P, — FE A R
SR, JLAE GVC MR iRy . SHAME R &N 28 550 E R &2, A
B NER, LA M th Bk e miEE D 2 0

E 1 ANEE 2 43514 2000 4EF12014 4F GVC ML, nJLIRIL: OMNHOLT SRR, GVC
ML < =R AL BAS R, (ABEE R A A RE, RO AL AT TR B, E 2000 4FE AR T
GVC MO = MEZ a0 EE (USA) | #8E (DEU) DL HZA (JPN), 1 2014 4
Wy E (CHN) | fE[E (DEU) PAKZERE (USA), Q@QMNHIBRIERE, GVC R4S
BEEMXBAMESE S E, HXIBRESIEBEA R LR, BAERE, Nk 2000 44 2
2014 4%, MEHRT LR B, P DXORN R 3 X X 38 P R I 3R BN %%, b4 2000 4F 3K K
by DX FHRR I b X DX R (B A 306 R B A, 7 2014 4ErpE (CHN) Bk TfEE (DEU) i
K DVA L E, F13# 7 XIE GVC &1E. @OMIEREEHAEE, M 2000 4E5] 2014 4, M4
M REEEFR A TP I+, A Lant, MEH T DU& B, 2000 4EFR T & KA = A0 a8,
IAFAE— LN PO AL, IE ] (ITA) | 3EE (FRA) DUIKEE (GBR) %%, 2B
2t g, AR T 2014 AR HUOIRA RN EAFAE, GVC LS IIEHE R RHEA
R EED R = ER,

M1 FIE 2 AT LA T f# R GVC W& By s iR g5ty FiAs ghta #e, [H28 T — Pk fb
TR GVC WSS FFIEFIAS Bl , A SCE% Amador A1 Cabral (2017) T8 T —FR5IA] LI
B8R B b, G-I (average degree) . a5 (global efficiency) . Hr.C B
FRfEm & H 0 BE (centralisation of eigenvector centrality ) . H. B M ( reciprocity ) . [F] B¢ #4

@ SR P AR B — [ A Rk D DR IR, AR SEAR IR F A ] s T L e i P o el S B O O 5 R
@ WEEEME, (£ GCVC MK, WEZEEA “EL” HFAEWEPIEZEEA DVA O, T E A
# H K DVA BT
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BAE: ANIHML sk {idE M &R

B 1 2000 &£ GVC M#&HE

INOR mLT
\ / _ACYP
\ ] e
A\
X *ITA ~
SWE e

%SVK
"ROU>N\ ///—:'BGR

DEU=—"""NLD

T NS WAt
YN/ e N W FRA
\\

“PRT

2 2014 £ GVC M E

(assortativity) DA K4 Jm A R %L (global clustering coefficient)

MR LE IR, A Sl 7 i R e AT T, Wi 3 Fos . Bkl O35
R, T2 A, S SRS 2, rT DU GVC 2% 1) %5 4 74 B2 7 2000 ~
2009 AFE P E T, TE 2009 AEZ ST UE T %, (H R E T8, JFH 2014 44
BIFEMRIH T T 2000 4ER7KF o @2 mReR o 1 Mg 25— KRR EE, R T iz
() &k BIRCR, HANBK, 40—k eRBREWE ., v UL B &Rl faLET P28 —{R1k
FREEARW L F, FESmatls IRt ® MR, H7E 2010 4F)5 B TRE . @ik iRk
) B O BER R, BEBHIZ M 2 HA A B rpol AR S s B 1 i, AR D B LA R 4 o A
GVC W&, AT LL& B 2000 ~2008 4t AL AR [m) 5t o BESE AR AR I 3, TS FE A Rl fa AL
JAEIIE], AR R ) R BE R R R, WIS B T bk B4 . 2008 RS
£ ETHER, H 2014 4ER 2w, WHSEYLE MR B DEOLNREZEE, X5
ASCAEE 1R 2 ORI —3 . @ BEPEEER, B GVC W& 5 [ 22 1] 3T
3B S 2 B R B LUk 2, BB R Y e il o wl UL B, TEA R E LT X4 1Y b 2

@ BRI UETT LR R 5
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PERBTRAR, SRfEHLE R ET . GRBCHEGE, R B 75 oK B #EATH m
5y, /NEBE TSN EEA T IE S S, W R A EARET R R, T LUR
L, H 2004 A= DI X Ff B G 2 320 T U s Y, DK T R A AR i TR DS [ AT S I (EL B 5
@R LR BT LU GVC RIZ8 R AL TR, HOR UL Mg h 2 [ (/03 [5])
ZIAAH EAEAT A 5 TS DU o w] DUR RSSOk, IR ST A e . FTHATRE
RS, o, ESREHLET R AR T RS, SRR R RAET Bm A, AR5
R

MIE 3 AHEA L, SRMEHLEY A A X GVC R ZE B AR ZER 7= T Al ZALRI R0 o B
o, X TR R R R Rk UL, 4 R e LR AR R R T, e R E P A R R
fid 7 E G Lk p s Hk, OB RR AR B L R RO DL R e R R AR
BOkE , @RfEhLE a0 e m R, 1EREE GVC MR AR IHAUE & T, KE
[ GVC B R BRI F, JF HibM&& iy “ =M WMIMER S XA L, &a, &M
FEPLIY R AR SE B T GVC M H EMER L BB, SRIEHLET GVC W4 25 [ #Y R
[ B 38 2 AN D 1, AR T 4 A BIL A 2R s A% ) b i) T o A T T Y 0 e B
X

9.6 031 Hr 0.60 -
94} o
ool 0301 % 0.55
¥ gob oot 4
£ 0 {if 0.50F
fF 8.8F % 0.28 fi)
8.6 & 045}
04 0.27F i
44 L
82 1 1 1 1 0.26 1 1 1 1 F{‘ 0.40 1 1 1 1
2000 2003 2006 2009 2012 (4E) 2000 2003 2006 2009 2012 (4E) 2000 2003 2006 2009 2012 (4E)
(a) FHypE (b) &JFHHF () O ERERIE ) &
0.510 -0.28 0.300 -
0.505F -0.27 0.295
0.5004 -0.26 % 0.290
% 0.495 EI?JE -0.25 s 0255
¥ 0.490F WE -0.24 x

2 0.280
0.275

0.485F
0.480F

-0.23
-0.22

0.475 L L L L -0.21 L L L L 0.270 L L L L
2000 2003 2006 2009 2012 (4) 2000 2003 2006 2009 2012 (4) 2000 2003 2006 2009 2012 (4)
(d) HHEH (e) [HIPCHE (f) BRI

B3 JEMLKEEIRIRE EEEE

2. NTARRKF

%% Graetz fll Michaels (2018), ZARSCR AN AN RIXTEL (Inmarket) D SR flij i A T
BieAKY-. A TR AAFEZR . 0 N TR REAKN-, FMHE GVC MLl B¢
Fo ASCHNTEREKF-F1 GVC W2t B 5l K . AT BCE41E, T2l 25 =
DR ASATIAF N TR BEKEF GVC Mgt B SC R IE . anfftEl 2 fios, ~F N T8 i
K- P E KR (AUS) . HAS (JPN) DL KfEE (DEU), GVC B0 i i
mIEZNER (DEU) ., €E (USA) DINhE (CHN), bk, nftE 3 i, ANTH

O SH@EFEYL FWEEARR, 2 anEETE A /N TAERPLIES AL (the stock of robots per million hours worked) .
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BAE . ATHIEL AHALM RS IER

REACH R AL oLl 4 . M RLE (120) . SR ElmHEEL (r16) DIKLIER
fildEdy (r13), HARBATA R (14) o GVC LS G BE S i BT B L OB R
Al (5)  PURAIBE R (119) AR Sl (o11), SR AFTlk ok 4t
REAALER (125) o BeAh, BRIEL2 FIRHA 3 2y as, s NEZZ e 2l ZEm, ATERE
K5 GVC 45 HuG B S B A 8 A TE T S &R o

3. HiAth il A8 =

AR RS OFFSNH] (laborrate, ), FET 15 ~64 N A ML, H
THFEE AT IR @QNEFERIXEC (Inperdens,, ) , HITHrEEEZ A DK, XK
A PNEREINEL (InRTA,) , TR EZAXINITBOKE. @R ERES (i), HT
P EZ BT EE K- OUURAYFIBU AL AR (Intechpay, ) , T 5 F R BHLOK -
©GDP H{ KA (grow, ), HITHEERNATT LK. BB ARSI 2.

4. Bl Ui v

ARSCAEFH T 2000 ~2014 AREBI—7 L Z 0 89& 8005, KA T 4 ARSI FE: B
fip B B AR A T UIBE GVC Indicators Z(a %, A SO A 17 HAL B ) WIOD 2016 fiiA
(8 0L I 5 5 T o i At s Ao DR I RIE ok A T IRF 24 19 TOUALAs NRdE s 1022
kA R rO R ek BT WGL B, i H At i AR B O B s 1ok B T WDL BdlE
2, BT WIOD 2016 A Fh5 S B0 1A IRF B8 22 o (AT I A — 3, AE 474087 i 7
FHEM DR TP AT LA T IC R, RIS S i N T2 HUR R A ol (5 R kA T DL
B, EARRI IR IR 1,

I, TEERSHH

(—) Afp=maEsgR

MRE F OB e, ASCWIEERNAZE R NEL 1 iR, 5 (1) FEIR, 7E50 B
THEFR . Frl AR 8] & E SOV 5, Inmarket 0 Z2E07E 1% BYKE B FHNIE, BEWREILL
N ESFHIHEN 1% , —FEAHRE N 0.07% . 45 (2) 586 17— 250474
g, OB RRIOTE 1% K1 ERE L, 1558 (3) FIARCGHE— D8R T EE—
A7 oMb [ R8s LA K Bt ] [ e 350y, Atk — 20 45 il [l G —A7 b 48 BE AT e A 7F 1 st U A2 £ 174 K]
R, ORI RBURIHLE 1% WK LB 0 IE, BB T8 GEXT R A0 2R (i 4k
W28 HA BH B AR HERON , SR T ARSI FEAS IS . ke UL, — EA BRI GVC W
%, SRR EEAMN TR REMBWRMER, KIS KA TR, #2584 E RS
M ANTEREAKF, kg s H EPRsw 4 1 .

=1 HAERRLER
AR (D) (2) (3)
0. 069 ™ 0.081 " 0.022 "
Inmarket
(2.670) (2.900) (3.070)
-0. 005 -0.008
laborrate
( -0.840) ( -1.360)
-3.935"" -3.629 ™
lnperdens
( -17.630) ( =17.470)
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(%)
AR (1) (2) (3)
0. 040 0. 042
InRTA
(1.450) (1.530)
1.701 1. 689 ***
rlr
(5.540) (5.580)
0. 060 ** 0.064 ™
Intechpay
(2.130) (2.240)
0. 002 0. 002
grow
(0.850) (0. 830)
[ K & 2 b =
1l [EE & =
Ay [ b = &
E FZ—17l 2 &
FEA R 14196 12630 12630
R? 0. 665 0. 663 0.975

T BIAZSREEREZ TR0 f55 AR i ™ 7 BRI E 1% | 5% | 10%
S RTE Y T

(=) Akl

L. fbrEit

ARSI T — BT BEK % BB XHZE GVC M &= A, FH5 1,
ANTEREKELL S GVC M8 Hut BEFE Bk A7 HABAS R I B, R 1 38 in AR SC SR 45 R A
faE P, AR SOOI X e Ao R AL AU i R AR B iR A T

OB R A, 2% Amador fl Cabral (2017) [Hfiik, HETZEH1T DVA I}
PR B TOACH ) AR MBS I 4%, B o B R B e I A i e e i, IR AR
outdeg,,, = ¥ a o HH, ourdeg, M, HIHGERWIR2 5 (1) 5, nJLLEM, BOmRALE
MY RETE 1% ) MK L, N TR BACERRTHRIBAEH T—F GVC W% RS,

QB WA RA T AL ML SR . WHTFTd, M S ML, FETH OmE &
(1) GVC [ 2% RE A% T TR v S5 ke — [ [ o 572 5 1) S B9 O S HL e 42 BRBA 50 T 4% i %) L 52
fo fH R T HEomm o 25 AR EME , ASCEET VR S BT R T — [ 1) 52 5 I 45 H 53 B2 1Y)
X (Intraousstr) , VAR e AR SCIR A 0 4% fff B AR B AT AR 36, 3R 5 %l >k A T CEPII-
BACI $dli . TR 5 M4 R IR 25 R ansR 2 s (2) 3R, R4S (2) 71, #&
B TR RS, FEERA N TR RERTE 1% BI/KF g A IE, U B f ]
B 5 W28 L AT IR ,  JEOR B 45 SRAK TH BT

QEAZ DR A . NTARE AR, IO, ARSGERAA TR REAF X4 (Inopstock )
SRR I DR AL B A TR A S, I AR BRI B APl A BB, 25 SR gk 2
e (3) B, AN TRREM I R BUKIH B2 0 IE, UEIIFE B e T ol s B A O
AR T, N TR REATH SR N R 5 0 A BR A (68 X 25 ELA U () (2 A8 0, 398 1 6 vfi =) 5
ARt .

2. HEARLLTE

AN, ARSGAH & T REA SR E A AEAEXT UH S R T30, ARt 45 R fafatt, A
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BAE . ATHIEL AHALM RS IER

SCESEHIER T GVC W28l 0 FfE, SRJF RAZO B B AT 4R R AL TR, TE5IBR 1% F
99% IR S E e BT EA T LGS, MBS RANEE 2 Hhavss (4) ZFs. MRIES (4) 71, 1E
MR AR, ORRE AN 1% F7KF EREONIE, XI5 TACSCI R A R RIAR iR

x2 R MRIEEAE R 1
(1) (2) (3) (4)
AR B A BANZ R B AL SR 5
Inoutdeg Intraoutstr Inoutstr Inoutstr
0.017 ™ 0.029 ™ 0.025 "
Inmarket
(4.190) (4.410) (3.660)
0.016°
Inopstock
(1.930)
el 2 n 2 =
ARy [ IE IE b b
E X 17l [E 2 IE IE b P
A 12636 11958 12630 11955
R’ 0.951 0. 959 0.975 0.974
3. AT

N T REXS 2% FE A 4 Bk i (05 0 28 A7 e B Sl AR e R0, L3 — RRURR A58 I A T
i 2 PV B, BB AR . Ui, RS E T AR RIEOLT , ROl
FMTRZETICK o A SCRTREAAAE Y T2 2 N A PRI RIUA it T 20 A S 1) AR RIS, —J5 1, Fil
&H—EOEEERZETAL, = 8w S LA E PR T 5, 3% Al s Bl Al 5 G
PER B A SEOR ST N TR BB RIS, B O EEE M4 TRAE, Al A S5 fk
PSRN . B MR RSN | eI E AR, X as ViR HEE 2R
Plafsh R LN TR, 52, MUNTEEESE MM EEER LR, OrEsE R 48R
B 2R N TR REI G o PRE PT BB A7 S i) PRUR 1 A PR TR AL, X S AR AR SO A
o 5—Jrmn, BIRASSCEER] T E R AT & o . IRl e v, L — FR 8 [ K —Hf
(] R B8 PR PRl A o o (EJE A SCR D R R 45 B AN [RIAT ML N TR BEAKSF, (R AT RE
1t FEI K — M a] | Al — s IA) LR [ 58— 77 Ml —FsF 18] 248 52 1) g i A2 o

R 1] FER AR . it — 2L HERR AT 50 45 SR A RGE P, SR A S 1o DR D) A P O Y 5
Wiy, AN SORFAZ O iR B e — 1S FROCGHEAT AR 36, TR 530109 GVC 45 A K n] RER2
M 2] AR REACE o RERESRANEE 3 vy (1) S, PR (1) 4, fed)a
— W5, OB R ANE 1% BKF EWEONIE, X9 T AU S5 R iR @t

@it L R . S T RAT RE R TR 5t e 2 A T A SR AR, AN S A 1 )
TN B 19 151 507 LA b Rl A o, DR SR gt it T A B R I M) o 7SR [ U 9 it =, AR
2D P T KA E RO, LA A% [ B TR A AR R DR R, 45 A A ol — s ][]
L, LA SR AR AL R IG A R Tl Bl AR I 2 R S5 & 3 56 (2) 4
JIes, APl T 4R B E ROV S, DR B R BUKIBAE 5% BKF LR NIE. 1
Sb, O T2 2 R Al — N R AR RE D R AR, AR SO A WITS (World Integrated
Trade Solution) %Ha /7 11 4% [l b M CBL AR, R4 WIOD 2016 AT ML 73 357 45 [ i 2t 11
SFEPAROHE, EE#S E A FA L FER e 220 5 52 5 B iAok, IF 7 Ak —2542 ] Bl
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SRR 3 (3) FIFR, (efEhl BRI IS, OB AR B A R BOR /N DA e 25
KA BB R AEAE o

O T B B DR N A o JCTE R (0 Ao it R A8 Bl i SO s 2 47 ) S g 4 1 [l
BN, PR BEE—E R LA AR O T IRIEA R AORR A, HE— PR T BEAE AR Y
Tt 2 R ] DR SR PR, AP A T DU IR, T — B R T AR R A Tk
B, 1 A T B A 2 R g SR AR SCPE ISR PE A EOR, RIVT BVAR i 75 BRI O A R
A, [HMRZEITEI, s U T HAR R X REE A A O il 8 1 R i RS ™ AR 52 W
BT, ARSCRH Frey Al Osborne (2017) JHELH BYATML A ZhAL AT REVESE AR (Probability )
ANAS FE AT TARRHR XS 2 (Inworkhour) WIS HIUE N N TR M T HA &, 1T
Bric (2SLS) [R5

ol A g Al RE PR S AR A R B

Plz,| x,,D] = N[z,;m(z,| «,,D],V(z,| x,,D)) (11)

1 1 .
N(z.:m(z,_ | x.,D),V(z.| x.,D = exp| — —z" m) 'z 12
Goamlz. | 2..D) Vi, | 2..0) =~ oo = 3l (V) 5. ) (12)
mlz, | x,,D] = k(x, X)k(X,X) "y (13)
Viz, | x,,D) =k(x,,x,) —k(x, , X)E(X,X)'"E(X,x,) (14)

Hob, b (w,, X) JEo, X BERT 22000, o, R SRR B R E5H 702 4Bl Y
TS HERE, Brld x, e R, 2R AL TS . X F7m Horb 70 A HRD (9 75 & 1y
R, DUHORALSINGRE, FTLL X e R, der JESRAEFE AT 520G B4, D U280
D= (X, y), Hihye 10, 117, y=1, BWREHEZB “wIIHRAUL" . 2. WFRFTHEM
MR 28 Bk, AR Hinke: EAEGE D Wi T, 2adiigs, Hil «, fr
SR 2, BE . FEEARBHES h, Frey fl Osborne (2017) RA T Hd &, HIFEKNTE Tl
TR T =R RS THR 2B, mdliid B e 3 S d = 1Y o

NAF2AT L B S A AT BE AN AR RO 32 T 0t 24 o T HRAR B i 26 k7 — 5,
A1lk B ST REPE AT ML N DR BB HEANSE, A SE T REME R B9 Tl AN TR REAK
AT AT Z ARG gk R, nl AU B 3k al et KR N TR REKF A R
(ABLZAT, WA TEZAL W, 5% Graetz Fl Michaels (2018) W& TAERKAEN T
BAR B pes:, A SCHE—P38 B ETAERHC R £, BEE 4 T AR BRI RS B HIOS,
Pl s TP IIEARSE R R . i —TJ7 i, MEoA— A ATBEPEmdRts, BT — MMk A 3k
AOMESS, MIBES IR B R 3R JCIL EAERT GVC RIZE [ R = HE s, 25 2R HHEXT GVC R4 1Y
SRR, SRRl SR TN TR KPR et GVC W28 1k 8 IR A ST A9 T
HARGH R T AHSCAEASME TR IX P25, BESS R ik pR SCRE AT BEAF TR A PN A P TR A

PR BLENERR IR R ZE SR AR 3 fras, RIS (4) 4, TAARLE 1% KK EREN
1B, BT R REME AR THBIMGE, A TR BACHME . mRIES (5) 31, %o
AR N TR BETE 1% /K T- BB NIE, X—5 R 53 RS 25 1A, LRI ST
FEEREE TR R, SR, ASSCHER B R AR I RAE 1% BKF F R
1B, B SCR AR TRAE R TR R, tesh, 5Pl smss oy 17.83,
i 1 Stock-Yogo 10% /K-F-HY W2 VERG S, ULHAAS SCHY T RAR BT AN RS T HARE
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*3 FREMRIEEIPER 2
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(149595 3l A 7= R 5 10% i 05 s AR =R 225 (diff) Refirm—E SIS ICAR R, DIk
530 (15) MRIARIPLH gAY

LR IRES R NER S 56 (3) ~ (4) FIfFR, NTREGER L 5% M 1% HKF EREHN
7, AT E e T OCIRARICRRE o B IRAR IC ARl (e 15 — R A A8 B URNE B AICR
EEETE, X NS HERROMEREANE 1 os g LH (XAREE, 2020), Nitfest 7izE GVe
WERITRIC AR . FREAT L, A TA RE AT LI R AR R AR R RN (B 2 R JRR

x5 HUEI 2L BT 45 R
(1) (2) (3) (4)
A BT RO IR A
Inpernum Inpercost std_Inprod diff
lumarhet -0.013™ -0.001" -0.002 ™ -0.012™
(-3.370) (-1.740) ( =2.450) ( -4.610)
il A0 & & & &
F—AT ML E & & & &
A [ E & & & &
FEAE 12321 12322 12636 12636
R’ 0. 9906 0. 8496 0. 9438 0.9121

N, BitE5EW

ARTCIET Melitz (2003) R BT 2047 Ml A 9% R C 28 ) S B P Aol ) 101 DR SREASETRY
Z7% Bai %5 (2019) FIABBEERNCAIMOL, BB A TR GBS 3l ) K pe 5
BEC ) R ) HE BRSO, R IS B R R 1, AR R TR A N TR RS
GVC MR BIRHES . HE—2PHh, ANSCRHA] 2000 ~2014 4= FEPrtilas N LR A 45 [
Aol JZ T i T ML s NEE,  FF-5 A ST BE i) e BR O (EEE M 2838 80T 5, SRR 1T 4%
TR GERY R EXSH: GVC M8 RS2 MO S N AERLH . AR SO E BB -

B, NTEBE R A RA R TR — E B 2ERU EREM 2%, X —45 R A 2 R AR
F i 25 S8 A AE PRI o 25 ai EDORTor 3 o K, RIES Bk, M T AREZ,
N TR REXT BRI EHE A e HE 50N X K i b [ GG M T 5 5 AR L Tt EHRU B 5, AT
B BEXT SRR (L5 19 265 A8 AR B0V, AR AR H AR B [ 5 b 5 5 AN W) IXTR] B, S RlfatLE
ANTREER) CVC MR N 2. 25 55 T e PRl 7855 sh 3 S BT ML AN EOAR LA ATk
NTRBERT GVC M2 ol BE R e AR i, (HAESEA SR IAT AN B 2. Rk, i
SEMABIL AT, AN SO BRIX— BRS8N B A% 1 1t 57 30 1 AR 22 A B IR AR R S B,
WA JRPE TR, N TR AR 25 2B HEE M A L AR, BaE Rk —EA1T
AP EEERE, M E RS, LB EREN B ik,

ET XL, ASCHFTFEORRAA AW P BRI R . Hoo, RAKBNTHEEE, Tk
FEHAGH G| SUER, R TS BAE GVC MZS IR K . T BB o6 T Lk Be R

@ A, ASCESAT T — RN VT, N TR AL k25 [ 4 RN (5 0 46 e PR I TR I, 2 S [ — [ 4%
TR ELEE R BE, SR ERESE S, LASCSEUM RO B0y L el . BRI A ILRER 9.

147



A AT AL AN R %R

o}

2. PETARS TR B LR b, TP 50 sk a2 g N TR B SR 2 TR IR
G, DIRRERIE N EBOT mESh AR R T, el A A Al I
ASARAER A, et rp bl ) e R (B e . EH AT DL R, ARANTHRE, X
zZr

7

AR L st e T AR, SEEL R R RN E B P IR B A 2

HWR, BETRAER . ARRIEMGI I RAWSNE GG KIT, BB R
BB S R 2GR AT 2T BN, U TR BRI CR AR R A 5T A b iy o7 e o
o B HEE AN TR G L mRE AR, NMUBBE RT3 IR | SRR o7 8=, THhE
AL T — FE R B IR, A0S 2 5 R (5% 0 266 S 4 o oy s A ) SCHE

TR, AN BERAR H AR A [l ZRM A i b [l X 255 e BRA R 6 190 205 (R TRAR 800 3
G, EET CAPEIA N E ., SMEFNRAET BT AR RA R R OE T R BRG],
Hh ) BN S [l A A IR R BT, S TR, S B LR B AL

weJr, Tl A RN TR e R et 4 E 2 5 BRI EEE M A AL I Rl I, S E
FIENTH RER IR AN RE | MR AE BRI EBE 5o 5 7 LA S fle it GVC i) i 22 7 ) X
RN, RN T D TR E G, o8B 2R R4S, BEREFEAR R i
RO R B L P R A J SR P B P P ML B B, SR TR x ey At ) 4 1 0
ST NTARTBRAREIESE T GVC 3e 5 7, RS IF M Xt 4 4 [E] PREF T T YA € 1
HgREmr, ANTHE R B — T “Rimdie”, ol e EirEETt,

£ £ X M

I

(1] ZBRN, MR B REm FATERSSHEN K, Sl [T]. BEgfFHERE
5%, 2019, 36 (5): 3 ~22.

(2] BRExk, M=, BR/hvie. NTHRE. 2RS4k (1], Lo, 2019, 54 (7). 47 ~63.

[3] BRER €. 2000—2009 4EHHA A G4% Jmast 2 s abr (1], EBR® Z mE, 2011, (11): 31 ~42.

[4] SRUEH. ANTHRREARRE. PSR R 555 s EiAs s [J]. AR, 2019, 35 (7). 60 ~77.

[5] HRA, wiME. hEFFBAILTEN AR GRE” . BieSuERE (1], PEESRR, 2019, (1),
42 ~64.

(6] =1, Al . P ERTTIRESTCIN AT [J]. BUESFHoRZET, 2017, 34 (4): 57 ~73.

(7] 1THE, XFER, THE. Er-E WS e RSHIEWRCRE T JEF 1 X7l A s il 28 46
g [J]. HFRZP, 2007, (8): 52 ~62.

[8] VLA . NRMEWr Mo it ARy SRy [J]. HETkZ, 2022, (5): 100 ~120.

(9] VLfE, PMEEMG, BoMite. Wn|, @B RARLMEREEE [J]. FHHH, 2018, 34 (3):
38 ~50 +77.

[10] JRIbRIE, =°F20. ki (EsE e b EXE [J]. BHiA, 2019, 35 (11): 72 ~79.

[11] 248, T/NEE, Wff. PLas Anatlb s Plsl S hEgs (1], SRS, 2021, 37 (9):
104 ~119.

[12] 2=/, Hh5L . AR5k FDI A 615 0 O Py G hnfi: >k B 85 E mppgiEds (], R g,
2019, 42 (5): 123 ~ 144.

[13] B, Wil . “PE e SOk, dEE 0 REase (1], HHRZE, 2018, 41 (2):
95 ~120.

[14] MR, BR/hss, BRAEEE, BREW . AN TRE. QMK S5ERIE TGS ARSI M
[J]. FETAEZY, 2020, (2): 61 ~79.

[15] xk, W&E . N TR X HIE LM E8E 0 TR M s [1]. el RE TR,
148



RF 55 B 0B 2023 455 1 )

2020, 37 (10) . 24 ~44,

[16] Bk, &8, @i, ATERRSPESVS 52k EsEs 1 [J]. hE T, 2020, (5):
80 ~98.

[17] Bk, 2, Xk . BRES S 2sk M EaE A ETRCEEMmErAm [J]. RS,
2015, 38 (8): 29 ~55.

(18] Hlk, R . RERUEEE T A5 5 MM L O =k [J]. AL E, 2020, 43
(12) . 50 ~75.

[19] Hikw, Rmime, REA. —ER™ 55 S W2 R SO0 4 BRAN B BE 43 T 0 52
Mg ()], BRI, 2016, (3): 60 ~72.

[20] Etg, BRifr, tREZE. " 2 S i 51 2 M4 R g mH =R (] Wb
TSR, 2019, (3): 85 ~100.

[21] T, BvidE, #iifs . SRS BE RS SE SN EREER [J]. PREHESR
2%, 2015, (9): 108 ~127 +205 ~206.

[22] SCRM . IMER S S E BB s S5 [T]. BEEFRARETITE, 2017, 34 (1):
58 ~75.

[23] &N, flEtRds . S E DTS IO TFP Bz st (1] &8se, 2011, 46 (7): 4 ~17.

[24] XBITHE, TRARE . FF0 1A RIS Ebram S EES: [T fhE Tk, 2016, (6): 57 ~72.

[25] Bibfa, wBERR, 25PF. 5780 paa KA A T B RB A 52 i il i b o (E 8 ZE TH i SEEFoE [T,
PR Sy In) i, 2022, (5): 51 ~68.

[26] Acemoglu D. , Restrepo P. , 2020a, The Wrong Kind of Al? Artificial Intelligence and the Future of
Labour Demand [J], Cambridge Journal of Regions, Economy and Society, 13 (1), 25 ~35.

[27] Acemoglu D. , Restrepo P. , 2020b, Robots and Jobs: Evidence from US Labor Markets [ J], Journal of
Political Economy, 128 (6), 2188 ~2244.

[28] Acemoglu D. , Restrepo P. , 2022, Demographics and Automation [ J], Review of Economic Studies, 89
(1), 1~44.

[29] Acemoglu D. , Autor D. , Hazell J. , Restrepo P. , 2020a, Al and Jobs: Evidence from Online Vacancies
[R], NBER Working Paper, No. 28257.

[30] Acemoglu D., Lelarge C., Restrepo P., 2020b, Competing with Robots: Firm-level Evidence from
France [ J], AEA Papers and Proceedings, 110, 383 ~388.

[31] Amador J. , Cabral S. , 2017, Networks of Value-Added Trade [J], World Economy, 40 (7), 1291 ~1313.

[32] Antras P. , Fort T. C., Tintelnot F. , 2017, The Margins of Global Sourcing : Theory and Evidence from
US Firms [J], American Economic Review, 107 (9), 2514 ~2564.

[33] Antras P., De Gortari A. , 2020, On the Geography of Global Value Chains [J], Econometrica, 88
(4), 1553 ~1598.

[34] Antras P., Chor D. , Fally T. , Hillberry R. , 2012, Measuring the Upstreamness of Production and Trade
Flows [J], American Economic Review, 102 (3), 412 ~416.

[35] Bai Y., Jin K., Lu D., 2019, Misallocation under Trade Liberalization [ R], NBER Working
Paper, No.26188.

[36] Baldwin R., Venables A. J., 2013, Spiders and Snakes: Offshoring and Agglomeration in the Global
Economy [J], Journal of International Economics, 90 (2), 245 ~254.

[37] De Benedictis L. , Tajoli L. , 2011, The World Trade Network [J], World Economy, 34 (8), 1417 ~1454.

[38 ] Faber M., 2020, Robots and Reshoring: Evidence from Mexican Labor Markets [ J ], Journal of
International Economics, 127, 103384.

[39] Freeman L. C., 1979, Centrality in Social Networks Conceptual Clarification [ J], Social Networks, 1
(3), 215 ~239.

[40] Frey C. B., Osborne M. A., 2017, The Future of Employment; How Susceptible are Jobs to

149

FTH



BAE. ATHAL ARMAL4E M LK IR

Computerisation? [ J], Technological Forecasting and Social Change, 114, 254 ~280.

[41] Garlaschelli D. , Loffredo M. L. , 2005, Structure and Evolution of the World Trade Network [ J] , Physica
A Statistical Mechanics and its Applications, 355 (1), 138 ~144.

[42] Graetz G. , Michaels G. , 2018, Robots at Work []], Review of Economics and Statistics, 100 (5), 753 ~768.

[43] Hsieh C., Klenow P. J., 2009, Misallocation and Manufacturing TFP in China and India [ ] ],
Quarterly Journal of Economics, 124 (4), 1403 ~ 14438.

[44] Kee, H. L., Tang, H. , 2016, Domestic Value Added in Exports: Theory and Firm Evidence from China
[J], American Economic Review, 106 (6), 1402 ~36.

[45] Korinek A., Stiglitz J. E., 2021, Artificial Intelligence, Globalization, and Strategies for Economic
Development [ R], NBER Working Paper, No.28453.

[46 ] Melitz M. J., 2003, The Impact of Trade on Intra-Industry Reallocations and Aggregate Industry
Productivity [ J], Econometrica, 71 (6), 1695 ~1725.

[47] Newman M. E. , 2002, Assortative Mixing in Networks [ J], Physical Review Letters, 89 (20), 208701.

[48] Wang B., Pu Y., Li S., Xu L., 2021, The Influence of Regional Preferential Trade Agreements on
International Manufacturing Trade in Value-added: Based on the Complex Network Method [ J], Plos One, 16
(2), €246250.

[49] Wang Z. , Wei S., Zhu K., 2013, Quantifying International Production Sharing at the Bilateral and
Sector Levels [ R], NBER Working Paper, No. 19677.

[50] Wang Z. , Wei S., Yu X. , Zhu K. , 2017, Characterizing Global Value Chains: Production Length and
Upstreamness [ R], NBER Working Paper, No.23261.

[51] Xiao H., SunT. , Meng B. , Cheng L. , 2017, Complex Network Analysis for Characterizing Global Value
Chains in Equipment Manufacturing [J], Plos One, 12 (1), el69549.

[52] Zhou M. , Wu G. , Xu H. , 2016, Structure and Formation of Top Networks in International Trade, 2001 —
2010 [J], Social Networks, 44, 9 ~21.

Artificial Intelligence and Deepening of the

Global Value Chain Network
LV Yue' GU Wei® WEI Yaning® BAO Qun’
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2. Department of Public and International Affairs, City University of Hong Kong;
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4. School of Economics, Nankai University )

Summary: China has recently achieved rapid developments in its manufacturing industry, by
maximizing the advantages of its labor force to introduce many processing and assembly jobs. Tt has
also deeply integrated itself into the global value chain (GVC) network. However, this growth has
come with increased labor costs. As such, many countries are seeking new technological upgrades
and breakthroughs as a primary strategy for developing individual GVC networks. In this context,
many countries have successively formulated transformation and upgrade plans for manufacturing
industries, especially industrial robots using artificial intelligence ( Al), considered critical for
future manufacturing development. This highlights the fact that promoting high-quality development
and increasing integration into the GVC network requires the high-tech support provided by Al
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This research empirically studies the impact of Al on the GVC network and analyzes the
relevant mechanism associated with the impact. Based on Melitz (2003 ) and Bai et al. (2019),
this paper introduces Al and misallocation of resources into the export decision-making model of
heterogeneous enterprises, which describes the conditions of firms’ export decision first introduced by
Melitz (2003). The study also analyzes how Al influences enterprise value-added exports. On this
basis, we use industrial robot data from various countries, released by the International Robot
Federation from 2000 to 2014, and measure the GVC network index from the perspective of value-
added trade. We also empirically test the development of Al in different countries with respect to the
deepening of GVC networks.

The results show the following. (1) The progress of the Al industry in different countries can
significantly deepen GVC networks. (2) The positive impact of Al on the GVC network is mainly
achieved through labor substitution and by mitigating the misallocation of resources. (3) Al has a
stronger impact in deepening GVC networks in developing countries compared with developed
countries. There is also a more prominent positive effect for low export-dependent countries
compared to high export-dependent countries. In addition, the financial crisis may somewhat weaken
the positive role of Al in deepening the GVC network. The effect of Al on GVC network centrality is
more substantial in labor-intensive and technology-intensive industries, and is not significant in
capital-intensive industries. (4 ) Al can also extend the length of GVCs, and enhance GVC
competitiveness and the degree of upstream reach.

Based on previous studies, this paper makes the following key contributions. (1) In terms of
research themes, this paper explores the impact of Al on GVC networks. Previous studies have
focused on analyzing specific facts about GVC networks. In contrast, this paper concentrates on the
internal mechanism behind the deepening of GVC networks. The study also significantly enriches the
examination of Al impacts. (2) In terms of theory, this paper extends the heterogeneous firm
exports model of Melitz (2003 ) and analyzes the mechanism by which Al influences GVC networks,
by introducing Al and misallocation into firms’ export decisions. This enriches existing theory.
(3) In terms of data, this paper combines industrial robot data released by the International Robot
Federation (IRF) at the industry level in each country from 2000 to 2014 with the University of
International Business and Economics ( UIBE) GVC Indicators database, the World Development
Indicators (WDI) database, and the Worldwide Governance Indicators ( WGI) database. Based on
the UIBE GVC Indicators database, this paper constructs and measures country-industry-level GVC
network indicators, based on value-added trade. It also measures different dimensions of GVC
network indicators, such as the average degree, global efficiency, centralization of eigenvector
centrality, reciprocity, assortative characteristics, and the global clustering coefficient.

Keywords: Global Value Chain; Artificial Intelligence; Value-added Trade; Social Network Analysis
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