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WA AVECSR I 7 R, A GV BB R0 B T i [ Lh e A 3 g B2 28 R L0 i, I AN ARt T 55040 1)
PR | U LA A A F 9 X I P Ll AR e 3 S A AR R 34 B A5 RO T @ B A Tl Al
I KW 4R A GV C X [ i b PR BE S0 R T+ (14 40 OC SOk, 22 802 BE T 2000—2007 41211
FEASTT & CRERAXT AR FHUE , 2017 BBk 55,2017 75 P48, 2020 Hua et al., 2022) , 1E HUM [ /9 #1F 55 X
W] A ) T A SC A3 45 3R 55 0 56 SCIRAE X L o @2000—2007 4F (8 Tl A b 508 Fe B B 45 13- 9 BL88 3]
F AR — 30, W] LA AR SCR) P 22 i AS ] 06 7 25 ok 100 580 B fe T 732 o A 4 A WL 732 2 A AF R 5 0K

W, SEAE B R AT

LR GVC X £ Ml 75 2 HE 5 38 B B 8 1

LR T (12) AW E R 5 R . Hoh 255 (D)— ) 3y A FEA I Al 1145 53 ROOm A 4%
] 728 g A | IS 1] 5 2R, gwepa BT R B AL 19 09K B3 10, R BHRA GVC R JE |
TEXS A lk SO, HE i 58 B2 B A 2 35 B0l 7 T . 53 81, %5 BB 7R SCHT 5 T A0 A% O HIL 62 555 BE IR 45 49
FIRE TR £ A 95 B2 1> L5 BE IR AR B A OGO SR IE , T RE 7% 1 O B B A BE IR B A AN T e HEROR IR, 12
A Al B A DRI AR PP oS AR R O AY FE AR SO LA B T AR B AL R AR BEAT A T, A SRR S TR

D U, T B 2004 6 B L M 2 U A B ¢ Tl N =Tl O ol A (R
20112013 4F -5 6 A o ] A AL TN T 5 H 5 « o ] A =722 1 (Rl 8 TR A /5 85 0 A~ T W 5
=47 .

@ A, 2000—2013 4F th 5 76 55 3 ) Iy i AT BRI B8, (0 R AE R WFIRS . 40 F I L A% 30 % BH 2000—2007
s R il A GVC T T i A S M S ol . (LIS BE A T B 2000—2013 4 I,
SRR TR A7 A B B /L R R
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KL (4)—(6)5 . guepa MG T R BRI FESSTE 19% K F L W35y 6, JF HAREL T 2 HEA MG

TH Z B4 B A P ks n .
*1 RN GVC 3t 4 i 75 2 HE 58 B B9 %2 T
B B T FEAR B HERIEFERIFEA
InSI (1) (2) (3) (4) (5) (6)
guepa -0.1489™" -0.0643"" -0.1856™" -0.3299"" -0.1673"" -0.2047""
(-6.3551) (-2.7036) (-5.6189) (-12.5562) (-6.3026) (-5.0940)
P 1) A5 = = = =
A = =
Al = =
FEA & 57083 57083 47332 30268 30268 24455
R? 0.0007 0.0647 0.8463 0.0052 0.0663 0.8201

TE A5 5 P o BB Al J2 T (R bR v AR BT TSR0 of, o o S R RTE 10% 5% 1% K- B3 . IT 4%
A

2. RAR R e R M BRI N B R B B A I8

Fe ROk R BRC13) X AR ML AT A 90 0 R 23 T X 3L A Al 1 H 45 21, R A GVC
T B o A G5 A B R 300 A RE YR A5 R B O, S I AR A s HE o B AR R TSN A A 2
ARSCR B, T IR S AR KBS AL S R 1A GV G i B AR AR 4R T A b BRI S AR
A

B, 55 (1) () SIS R AR T A GVC BYEARRIN o v, 28 (1) 81 g 3ol HE HER 52 38 19
AR guepa AT REBORN B35, R A GVCAEEE L IHIF A RE 18 2o Al B A Ml 38 HE £ AR TH40R B
AR A Il 1 HE TR BB L 305 A SCRR IO 2538 — B0 PRI, 2020) 0 VAR SCIA R 3 A R A R 2
R GV C AE 38 i 80 & AL 70 7 A 98 HE A () B 30 238 3™ 3 38 5 4 7 RIS A Ml 1) 2 4 HE 75
7 SR T A0 A A L A HE A B P AR M o 25 (2) 51 g XA R SR K I 25 IR guepa MO T TR
BAE 1% WK B RN R BEE i A GVC IR E AW BT, ok 928 77 5L Tt 22 32 B 3 i
TR v Aol 75 Qe HE RO o X — 4IRS B SCRRAF R AR 22 57 B 2 F ST R B A GVC R JEE
BT AR T Al ATl A R AR R T (BB 2017 5 0 50 A IR PRI, 2017 A UK GE
2019) o ARSCINA, A58 A — B0 E B i T BUA SCHK 2 DUAE 7™ ol B 119 21 1 26Tl 2 B A7 R o
P SRy Al A 7= SR AR B AR A, ST AR SC LA A AR T A e 1 A 7 SRR Al S B A PR RE
AL H A A AR "M A R phdy T ARG o HRA GV C AR I B AR 4R T Aol B A A R AR A
(] Fsf 2 it g A0 ol T M ) A4 77 JRUBS: , DTS84 0 17 il A5 A5 7 B AR RS . 3 AR AR , 5 B A

© T B IE , BUA SCHRXT A b 9 HE B R 1) 8 i 32 B AT AT S B 2 TR A PR R AR S A (UR ) I, 2020)
A A Ml 2 7 U HE 1 9 AR R HEA T R B R BR S, 2020) B FP 7 X o FH £ all 2k A7 9 HE 4% 98 T RE A2 1
T Al Az P BRSNS A 08 D HE B AN A LA HE IO BE 4 4 7 SR AR KT HEAT B BB, B LADSCHERE R AT Ry
A —E REMEAR A ML AR BOR AL o PRt AR SCIE 58 — R 0y X, DL BB IR R I 7 AR 19 SO, 15 Al iR 4
RO AS &

Xof 23 T 4 11 2 L [ Tk 28 85 ) I 3 (hittp : //ciejournal.ajcass.org ) B4

BT ICEam Y] 1y BRI HRR IR o Il 3 2 R
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*x2 ot AR RORL L B8 IR 45 # B TN N 45 A FE BY U B9 A IR
A& 18 U 45 My e Y N L LY
B i AR B (1) (2) (3) (4)
InETs InRP ES InET
guepa 0.0616 -0.0370"" -0.0138' -0.2367"
(1.6333) (-5.9764) (-1.9534) (-4.7333)
sl A = = = =
ARy 2 = 2 =
Al 2 2 2 =
FEA 47332 47332 47332 47332
R 0.7865 0.5643 0.8398 0.8737

GVCHRTH A = R R A B E, ©

555 (3) 9] Ry X 5 U 45 #) i BN A A B 45 2R | guepa WA TH R A 5 1, 2ot A GVCRREE I
THRT AHE Sl A Ml F) BE 5 45 449 o) B 00785 375 9 O o) e A S T AR A ol £ 75 B RO R X — 4518 5
A WEFEA TR (AR ZL AR T, 2022) o [l Tl 4% B 1k A GV C AT DASE 2o 18 58 A1 3 4 (0, 2 o)
o i e Aol 19 301 B R 95 A B ARl A GV C G ]38 AL i A7 7 o

55 (4) BN T BEA GG e RN BRI 252 o goepa B T R B 2 0 70, /IR A GVC
i HE L T AT LA T e 3R R A oMl B U5 A i R A B T A b B BRI B R, RV A 25 4 e ROV AF AR o R
P BAE 73BT, TCIRHR A GV C J2: 38 5 A 7 e T8 i J2 181 3 AL ] e AR £ ol B9 RE TR 5 A B BEE , ISR T b
VRl £ 5 2y g e A2 PR 34 00 v T it b R TR A R AR . @35 Bl g e B A 44 SR B A A A AR O AR R TG
AR A ol AP o 1t e SR O R ] AR BE TR AR , AR A GV C RRAR Ak A9 BE R A o 1 1 2
Bigkfe. KT LR & Moz, HATE BAT SCHR B A GV C Il 52 i 4l Y HE I8 5 A 5 B2
PEAT IR o AU D RS A B A GV C AT RAREAR AT b A A oll ) RE IR 58 8, {H K RE 58 70 i B L5 )R
A HLER (AR LA T 1, 20225 Hua et al.,2022) o ik, T SCHE— 047 T A GVC 2 4l RE IR
PR R AR &R

BB ANGHERYNHBRE HE OB RERERAER

F A T X HRA GV FEAR Al BE IR AR E BA B R e 45 2R . b 25 (1) ((2) 31 it
1 v Tt 5 A AE TR FE B0 A 0 25 2R, Bl A o Dy E R R 5 E 11 R 1) b 22 HE (InEne/Im _input) o
BAREE (DI ISR WIR A GVCFEE b al Lt 25 B A b 1) B8 578 6 5 3#F 11 b W) 2 1L (H
IFARRELRIE R A GV C AT RUAE JE Al A HTE 1 v 1) R B ACRE I A o L3R 25 2R T BB =2 iy A il
FHE 1 v ] it B AU RE 5T #E S B0AY , vl A FUR AR AR IR AE L AR AR B0 T, ph Al Al B8 2 B4
B 1T e i it o 2 AR P o ) R AR SRR IR R SR . S R LR R A SO — D A
I‘Eﬂﬁ/\/fé\&/\(ln]T)*ﬂﬁ%ﬁ?ﬁﬁ/@I*J':F'I‘ET‘[?ﬁ/\(lnEne/D_inpuz)ﬂﬁ/l\%iﬂ?UQE,U‘Zﬁ%“/ﬂ\:’f&%}]ﬁﬁg
AR A N )RR SRS AR (2) 81, guepa BYAE TR BTS2 O 0, SR IR A
GVCAEHE T Al A FH 3 11 ] ok B AUBE BRI #E . 26 (3) () ZI R 1 [ P o i) ot 5 AR BB T A
Ak T 45 2R B R AL B O BE IR AR 5 IR N R ALY 2 L (InEne/D_input) o 55 (4) 91 1 45 2R BoR 18

@ KA G RO £ S B0 ELA RS 90 2 DL B Tl 428 36 ) 0 38 (hep < /lciejournal ajeass.org ) -
@ XA G e ALK i AR 7 A AR B B P AR SR B R — 2 0 2 IR R M 2 5E ) R 3 Chiep: //
ciejournal.ajcass.org) B {4 .
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TR TR 20uemm

PR T HAB R R RS #A GVCIEASREAE FE Al A A e ] B AU RE TRV AR o 288 R 30 Al
TR A GV C 32 B3 2k f 32 A Ml Al 2 0 e ] 5 1 V5T A ke B AIC i ol 1) BB 5 4% AL 58
B 2E T 52 T BT S

*3 Bt O e B R IRE R
B 1 a] A B N o i AR
e e i (1) (2) (3) (4)
InEne/Im_input InEne/Im_input InEne/D_input InEne/D_input
guepa -0.4277"" -0.3286"" -0.1150" -0.0432
(-3.3087) (-2.6888) (-2.1527) (-0.8513)
InIT 0.4366" 1.64777 -1.4056"" -1.4789™
(2.1443) (7.5654) (-8.9694) (-9.6948)
InEne/D_input 0.8616™"
(55.3500)
InEne/Im_input 0.1679"
(33.1282)
] A v b = =
4y e = & v
Al = b P v
FeA & 45087 45087 45087 45087
R? 0.6926 0.7371 0.8680 0.8871

TE AR 155 N ) AR AR SCE— 2B I BR T 51 50 B R AT A BLSE RO AR T DUV (E Rt i B B . T
Z3Cip

4. HEOPEmERERERE . TINTRIINEER LS THER

HISCHY 7 BT a5 R R, 4k A GV C 3 B A 08 3 A b 5 FHE 11 b a] b 2 A A U5 46 ok I IR 4l
B9V G HETRCOR B o X — 450 A B K G Al a4 Bk T sh AT T e RS 0 B H
PLS7 3l ) bR 342 5 23kl 43 T8 % WA L7 o 1] (] B 109 25 3nf i () B 458 A0 ) K B 22 572, R
7R S [ 28 b oA ) SR TR 0 AR . VA A TN B S8 1 D9 BB LRI L iR A GVC IR
SR e AU B, I LT 2 b s R 0 e a) o B A RE DRI A, IS ad T b R Al R R AEAE S R
i [E] PN PR B8 R T 3 B #EAT TS P AMEAT N . AT I IR IR, AR SCBRE W R T R AR A

Y, =B + B/HRS, + B;gvcpa, + ByHRS, X gvepa,, + 8 X, + A, + u, + &, (16)

Horpy, Al e I 5 A 58 BE (InET) (R IR IH A8 5 #F O b a) i 22 H (InEne/Im_input) B8 15 14 &
5 [ Py e b 22 e (InEne/D_input) 34028 S A o 2 Y=InEIB] #6128 X 5 (13) XM A . HY
A InEne/Im_input M InEne/D_input B , AR SCHF— P8 TR 3P XFT N AIRE R FE . HRS, HIKTH ¢ £

© 2010 4F Z Hi H A PR 858 A0 B SR 2 BE L R R O 2 T Al T R A M XY AR AR R B A KT
1R 2 5, BOR 7R T 38 JHTE AR 9515, 8 00 S () 130 30 17 AR A8 40 35 S S TR B IR A BE 1) 4T, 1998 41 T i 1y P42
DB R A ] 175 At R A TR R ) DR AR TS e o X O P A ke [ 0, 2019) 5+ T I 1A
ot AN (] 48 o ) i 19 AN ()75 G 0 8 s 4% 1 E 4] (Shi and Xu, 2018) %, #8AT AT 8 3 30T 6 4% A 3 117 (1) SR B 9L
K - B2 55
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R TR) ¢ 2 5 Sy 5 A 58 B0 T 3R T %) R 0L Y T Y IR B A R KO T LB HRS, A 1,
ML 0, BRI AL 7K - 03 I 53 2 B2 0 R R 2R (2021) 19 J5 85, 458 )1 b 8 T BORF AR 4 25 v 2R A
TR o TR ) L B8] Sf A7 3 T ) B BT R R R L 38 BT R A B AR SC R x4 (R
T I8 B KT X 5 A5 R B TR 80N ) S

FAME T R TIEE . 55 (1) 8158 I AG T 28 850 b 35 ok B, 26 B B 5 1) B4 45 0 o1 355
R Tt A GVC BB G 5% RURGN , Ak 7T GE A7 A B A ik A CVC FLBE IR WA 91T Ry o B —2
A3 AR B (2) 90 38 H I A T FR RO 13 Ud B T SR (0% PR R O S BB A 2 A Ml 5 P 1 e )
i AR IR AR AT E PR IS e B RS o W1 LA, o [ Ak 7R ik A GV C 3 B v 3 17 v [ o X
BEVR (B0 AL T R B 2 B A 7™ M 5 8% 1R 285 50 T AS J2 SRy 1 90 sl B0 7™ A% (1) I 5% R 1) 3= 5 1)
F A AT 0TS G A o 5 (3) F X [ P A ] it 2 AR A A S A 1 45 R 3R Y, 18 A5 ) 5 T80 A1 AN [+
IBE R KP4 28 5w, 0 R T 0 I TR R 10 PR B R B A GV C AT LU i Al B 22
FE] P A ] A AR B TR A o Bk — 1 O 1 s R ] R, R E AL AE iR A GV C i T o U2
b2 P 5 TAE O ) dn A 2R ARG (M 2 4% L= 3 AL, PRI, 7 16 I B 58 1 26 58
) B, A AT ) 4 T 22 B P e KT G A B B P R A I T

x4 FHHTEMEERTUDTITHER

YR [ i e e B NG Y B

B RS B (1) (2) (3)
InEl InEne/Im_input InEne/D_input

HRS 0.0160 -0.0839 0.0301
(0.5184) (-1.1735) (1.0010)

guepa -0.1520"™ -0.3080" 0.0329
(-2.7123) (-2.3170) (0.5866)

guepaxHRS -0.1549™" -0.0321 -0.1390™"
(-3.2967) (-0.3097) (-3.0189)

il A i 2 = =

RBHE i i

AR = P =

Al = = =
FEAS B 47332 45087 45087
R? 0.8738 0.7372 0.8872

£ S L S o A 17 N CA O KK N2 i Ty e <5 el ES 7 /43 i W ST A [ S AT
Al ] A ) 0 35 A A i R B T Bl v e AL

5.1 E ML

(1) 8 U A2 B2 (mJ Ao IS SC RS AIE S H 4 ) 1 A b AAF £ [ 800, T AAEAR KA BE 1 ik £ 38t U
AR T B A T O 1% R (ELJR B B LR A SR BT IXCTE] P9 R LR AT BRI R B A T
ARSEHE T 22 TUE TR R, T HERR BRI, AR SCRE— AP ) T 0T RE LR R R A Ml BRI S AL A A
KBUR o 1 J, 0 R R A B DB T3 3T B0 5 A A i 2 CTR) (16) 20 LS AT i 42 il i X
JZ R PR AL 22 5 o RIS £ R A R Ao A AT M 5 A 0 B 5 B I R Ak A AT Al PR
HNGE R R B A 7 bR E IR T A A Ml 2 TR BOR il o A T I ) O W S AR T A5 SR T A
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SCR D S MIR R AL o VY A, AR S0 SR F Oster(2019) 32 HY 189 75 1k 5k xoF T RE A7 76 14 38 T 722 &k ] A
HEATAG 6, 25 S 3 B AR SC A AR TR 158 o N A7 7 ) 3 U 78 o ) R

(2) S 1 AL ) 8, G T AR SCAT BEAA7E 1 R 1) PR SR T, — AN 432 D03 1 R R s, 4P 1 A 5
ST A R T A i A E BRI o Xt AR S0k Y T 7 S i ok i R T B AF AE 19 S 1) PR AR )
il S EL AT SCHk DA M A B2 0 % B A GVC I T B AR B (A 3k PR 45, 20195 4K BRI AR 3 2
2023) . MR EXTF A S5 EER 0 E 5 T H A B, XTI S F Al i 75 Je HE, 2
RLAR S (A RS A PSR B M, AR Sk B Ml B R 11 SR R AR O TR AR
[ei) B g 7 figp et T 7 8 A o A e e 2 e I ) A K R 4 BR BE S Y 5 TR A N
TEAR R, AGTIEE W] R REAE R 0 S 1) PR R AN DA WA AR S A O SIS . A AR LR S
% 95 PHIESF (2020) 1Y 773, 6 A B G 2 LB ATk Al ik A GV C R FE 19 B3 RS S (B A o T A8 &7 F
(RN N - = W DI S

B BER . BT CVCR I MR, ik A GV C XAl 28 55 B85 9 52 i I 1% 5 X % &
HE O O RSB TN . R T AR I A0 A58 I AR B S R dE vk L AR SO A s (s D
BB ) R AR AT i A CVC R FE o TS5 SRR W, Al th B %5 8 9 42 T T R RE R AIT
Al HE R B HE— 2 TIE B AR SO0 S5 (AT R

(Bl RS & . T — 2K A SO0 S5 16 M RR fd M R SO, PR RS e iR 3R
PE AR 43 43 590 LA 7K HE SR BE (W) A Rk HE R B (CD) b2 TR AU SR (CoDn VAU AL
Wy HEHCHE BE (NOT) RS 212 HE TR B (PIAE S 35 55 55 4% i AC 3138 B 34T 8105 . 255211, iR A GVC
FEEE L TH% 53 40 5 B G W 04 HE o B2 R A 3 MR VE T o 34, Ry Tk A bl AR AR RS
R B A T O 1% L 35 L E — 5 A% i R 72 (2022) B L BL SO, 25 B A Sy i HE B R A 4% 3 s
., RIG LI Y LW (a_wage) A% IR GMM .OP ACF FEiTE MM ZEE 2B R =R
(@) VER A = B A B AR B AT AR 3T, 85 R LB, 8t A GV C O Aol 3ol HE B2 AR A= y= SR 0% A B
AU

(5)P RAEAIKIA] . 32 B 50 A b B840 1) i 29, 9 B8 T HEBR 2008 45 4 Rl fE ML) 5% i, A<
SC Y FE A ST X ] 2 2000—2007 4F o {H 7% g 21 b [ 28 5% A Y O W 728 A6 AT g A SRy 2B
S50 5O HUE A R, 2k BURE R AR X R P R B 2013 AF E A . 5K i A GVC Xl
B HE A FH A B 480 A 45 A B R 200y 34945 PR 55 0 3 5 v [ 55 B0 g B B S TR S A O L A A
2 A% O W A5

(6)ZrFEA A . Al SCH 2 T AL i A GVC X B AT 4l B 555 455 58k 1) - 245 5% 0 288 187 A £l WL #L
il A0 B AT XN ] A ol FREAE T S B0 S 0 M S R AT e . ik BB B O 3 Al i A o L 3 X
V7 0 B2 28 AR T 4 5 TR 08 T AR SC AR A% 0 S5 9 X TR [ R AE A Al R T BT . AR I AR S
% 0 A e fa

f. #H—-FiFb BN GVCEREL R AL B 3h A L

B SCRGEH M 1 A GV C Rl B 358 S35 - 249 52 i e FLRROM AL, SR T, B 0 ol B 5
B IBHEA T O Z b, A 5 A b 8] TTT 355 173 350 B9 142 T LA B A ol 38 AR Y Sl 2t 2 e B ol 2 A

@ FRAEPER 5 Al T 45 R 2 (b E Iﬂké’éﬁc%ﬁ]ﬁﬁ(hlm://ciejournal.ajcass.org) P44 .
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A7 Ml ¥ Y HE il 5% BE 7 3 (%) B 2238 42 (Cherniwchan et al., 2017) o §i SCHE T 52 5 A L AR AR 19 40 #7 L A
AE VLR A GV C XS 52 S Aol N Bl #1952 06, TG ¥ Sz e A Ml 5 4 PR 345 722 Al xof 52 5 A7 22 A Ml I AR
PRl A (1 [B] 422 52 ), L Ktk A GV C B sk A S Al =22 18] T 37 3 450 75 70 TE Aol 7 AR HY A4S 2 3 I 1
HYARRCE T . R T IE T R iR A GV C R PR RN, A E a2 T i R R HE— P R T
A GVC M AT 5 G HE B B W sh S PLH o fr ZUL 002 , 1 T AT 2> 1 B R IEAT LR A GVC XS
A7 Al 52 0 B Bl A AL, 75T SCA T 23 A H 22 oA 4 A A ol BT 7 50 T 2 i A AT Il [ 2 2K
WL IEE R E TR S AR G A

LERAN GVCIREH M S BB B RMIERE - £A 5 BiAR

T GHOUA ML AL A B IR A GV CXTAT M 75 G HE 0 B 52 i (¥ S ZS AL , A SCAR %8 Brandt et al.
(2017) B RELBE A 22 7 30T T B

InSI,, = B;" + Bi'ent,, + By exi, + B xgvepa, X ent,, + By xgucpa, X ext, (17)
+ B xguepa, X sur, + 8 XS+ A, +u, + &,

Horjr, ent,,,\exi,mfﬂsur,,,ﬁjgwﬁi%%ﬁﬁ/\ﬂ:\ﬂk VB A AT SR A B AR xgvepa, N 4L
Al i e I i A GVCREBE , 3N S BT I AL OCVE Y AZ .0 8 1, LA T R AL By 8L Be 43 il 4 4
TATM A A GV C AR B2 AR B0 37 10 A Al B HE Al R 282 Al 8 75 e R s FE By s . X g 2 4
A TE(12) A BRI L JE— 2D A 7 Al i 00 8 CED 4 BLE A7l 8™ 7l 8™ )

5 T ()R AhTHEE R 26 (DB S5 R WoR | ent BYAGTE R BUR3E 4 50, 100 exi B A T 45
AN RWITEA T B A GV C RS2 MR I, 87 A Al 09 75 e HE 7505 B SR T A7 2L 4 ll , 7R s £
A 57l Z MR H R 2R . 38 B vgvepa X sur Fl xgvepa X ent FIAGTT R B 2 11, K
A1l ik A GV C R FE Y $12 T AT LS o 5038 A7 252 A Ml R E A A Ml Y 3 355 257 R0OR B AR AT oMl 75 % HE Tk
SR . AN xgvepa X exi ML REOR W3, R A GVCARE M T Al R B 9 3 i 30 Br 52 17
AP 75 Y HEAL o T AE 5 Aol A 3B AL R 5 3647 56 (Brandt et al., 2017) o VXt it , A SCRIH b IX 119
7 A B ok oz e A oIl B HR AL B 58 35 R R, E— 2B R T Al B I AL A S R AR X A GVC
PRBE R 5 . @

T 5, H M 37 A8 B RN R MHE 24 8 AL 48 13 A A Al B AL R #5523 R A8 L 0 4
JUIR WL AR VLR DR L B R R, O AR SRR Y OF BLTE S S AR A b Y HE AL B
NRGE o BE— 2 M, AR B Al aB R LR B 8 35 A Oy B AR AS JERT 0 (17) SEA T A 3, 25 Rl A
55 (2) 5 AF SR ARl Csur) AR H A0l Cend) 5 8 A GVC A LI T R B B A, X R R
Ml 3B R B 5E S 1Y A8 O, B GV C N ALRT LA ik 82 24 10 R 52 w47l 59 75 e HE SO BE L 38 AT LLGE
i A i A Ml T I % B85 A 0 o v 7 e Al S T IR T 3 R BER AR AT M 60 3 G R R o R
xguepa % ent BIAE T RBCE AN B2 UV A bR py P SR A AT REAF AR T OC R o RIB LI

HRA GV C X IR il 1 32995 S il i B2 B0 52 M), AT AR DA HCR ol 26 A B S AR BRI AR VR B SE I o 5 1R 1
il 18- 275 Y HE O BE T B DA AT i A GV CRRBE b FHR o T il A= A7 14 SR BE AR M, (R A5 d5e 15 e (1
A AWHR i, K SHE(DFIREER BR A GV CE 2 X7 #E A A M AAESE Al A 5% FE AR 7470
01T 2495 Y HE OO BB, LIRS A b £ T~ R T it B T A AR B B BB R A GV C R B 1 b T i R R A AT
75 B HE 5 BE e 75 1R — Al 3B T

Bk, US04 (2003 ) 3155 B9 2000 4F b [ 25 3 DX 1l 37 16 18 BOR Ay B 448 03 B i A g e AR 9
b EBEHGET Moy BOM X 25710 T WA B A 2 0 BT T R T3 02 M pL R R B R TR R R R
R AF N R TR — E TR BRI Rt — A M DX Y (ol R B AL 58 B AR .
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x5 R GVC 3h &4 Hl B9 L W IE 15
ok e B SRR 1B H AL 5 8 3 4 1 1B LN 58 2548 1
InS/ (1) (2) (3)
exi -0.0218 -0.0329 -0.0269
(-0.8829) (-1.0627) (-0.9197)
ent -0.0742"" -0.1012™" -0.1225"
(-3.5241) (-3.3449) (-4.3612)
xguepaxXsur -0.3036"" -0.1898"" -0.3520™"
(-3.6256) (-2.6290) (-2.9203)
xguepaXent -0.1680™ -0.0727 -0.1927
(-2.0143) (-0.8952) (-1.7045)
xguepaXext -0.1347 -0.2419™" -0.0772
(-1.5609) (-2.7480) (-0.8681)
P ol AR = b =
11l i 3 0y % = b =
AEAy = b =
11l = 2 b
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Global Value Chain Participation Facilitates Firms’ Green Development:
An Input Structure Transformation Perspective
PEI Jian-suo', FANG Yong-biao', JIANG Jia-tong’
(1. School of Applied Economics, Renmin University of China;

2. School of International Trade and Economics, University of International Business and Economics)

Abstract: Global value chain (GVC) serves not only as a chain for global resources allocation but
also as a chain for pollution generation and transfer. In the era of China’s extensive participation in the
international production fragmentation and the ongoing reinforcement of domestic environmental
regulations, accurately identifying the influence of GVC participation on pollution is important for
China’s high-quality development. However, existing research on the environmental impacts of GVC
participation remains inconclusive. Specifically, previous studies primarily focus on the role of the
technology spillover. Yet, they overlook the direct connection between pollution emissions and energy
consumption, and more importantly, the impact of changes in input structures due to the international
production fragmentation on pollution emission intensity.

To bridge this gap, this paper develops a theoretical model that incorporates GVC participation,
energy consumption, and firms’ environmental performance. Based on the theoretical analysis, we
propose that GVC participation can affect firms’ environmental performance through three channels:
technique effect, energy transformation effect, and input structure transformation effect. Therefore,
whether GVC participation increases or decreases firms’ pollution emissions depends on the compound
impact of these three effects.

To empirically test our theoretical hypothesis, we analyze the matched data from the Annual
Survey of Industrial Production (ASIP) , China Customs Statistics Database, and China’s
Environmental Statistics Database (CESD) from 2000 to 2013. We find that, on average, the increase
in the degree of GVC participation can significantly reduce the pollution emission intensity of firms.
Mechanism analysis reveals that GVC participation propels input structure transformation, that is,
encourages enterprises to substitute imported intermediate goods for energy consumption, thereby
reducing the intensity of energy input and consequently improving environmental performance.
Meanwhile, due to the “channel competition” and “risk transmission”, the role of GVC participation in
promoting emission reduction through the technology effect is not found. Further moderating effect
analysis shows that more stringent domestic environmental regulations do not motivate firms to
substitute imported intermediate goods for energy consumption. This suggests that the input structure
transformation effect resulting from Chinese enterprises’ GVC participation is a consequence of
undertaking international industry transfer based on comparative advantage in labor, rather than
intentionally engaging in pollution outsourcing.

Our findings have several policy implications. Firstly, it is imperative to actively participate in
GVC while accelerating the cultivation of new comparative advantages. Secondly, there is a need to
enhance policy coordination to incentivize green innovation among firms. Thirdly, heightened efforts
are essential to strengthen regional coordination in environmental governance. Lastly, there is a call for
reinforcing external risk management within both the industrial chains and supply chains. In sum, we
provide a comprehensive framework for guiding policy decisions and fostering sustainable development
in the context of GVCs.

Keywords: global value chain; energy consumption; environmental performance; input
structure transformation
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