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HARRE, WFRBAXTBEURR B 29 5055 H 1152 5 S5 4 T4 =2 18] 5C 22 1 ) 75 25007
A5 N =ABr B

B B R EALL T 0. 41 £ 0.77 Z 6], EFREIRGER EE 2ok %t 10 51 5 4
PTG T a5 0y S 25 67, U BB VR i B 24 SRS s 1R B S5 A T, (Em
Vi FARE 5 BF R B AN e TS B . TRERY IR IR S, UM St A JR 5 AR IEUR 2 %
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BOZ XA ABI IO ISA T REWHE, 1 55 >4 M A0 s 1 g b P89 2 7 2803 B 2 o
J1, XMHEGERR Gy AR by, O R TE A T d T I AR N AT (2
HAERITT b, 2023) o [FIRF, $RE At A A St — 2l sicA, I HBFA A
T T Sl 8 IO 8 A 2 S ECRE DA B8 24 RO 1Y 10 52 5 5 R T i i il A4 P i A
(ZIRMBRZE, 2023), Hiihpriig 2B e PR LT U BES

0
1

-1
1

AL LR Sull: i)

-2
1

W Az i
90% ‘A X.[1]

PR ATHE
E1 stiFREARMNEHRYLER(PLFC #E)

B BURHERIEAAL T 0.77 2 4,05 X[H], REVFERE LY SO0 ) F5E 5 457 T
P PRALN N I, R WIRE ISR B A B TR BRI O R B A5 T g, — 7
17, REURSEEE A RR S A BOR BT 2 W w8, e gt Al i DSk T, 5—Tr
I, TERS—ERTTE N ARG, WO BUR LU I EORBE A AN 5 ASRE 1
AT 9 B H A, FERE IR E LR S R SCRF A T et A% 3, i fie
BEH F AR R (TR AN X E9 22, 2021) .

B BURNER AR T 4,51, AR BE 2900 H 152 5 S5 04 ) 140 B R0 .
FoNt, RUIBEVRSR B L AURH T 1 A Sy A5 T4, EAMTIRON R W A A3
IR, X5 AR AE (2020) BIBTFEA—E0, FPT R B A LT IR Z [MIARME AT i
ARG, JRRTET, T 4y A S 7E Rk BRI RS, st RS L
DRV S 6] S B A bt P RIEOCR, 40 2019 47 H A BUR B AR i [ mEoR
i O TR H A (AR 4E5E, 2020), 27 BRA, (B 1 4521580,

2. ARJZH

N T B2 RETRER JEE 2SO0 1 5 5 S R TR DS b, AR SO A
(X, ) A bR AT TSR3 3 104 7 AGRIEAFE (R RO Al a5 2R, Bk b
A, HEWINREIRSR L A L 1B 5 A5 A TR e T 48 13 BRI A £ A1
TS B B R 4 22 L B RN 2 i ) 2 BLACRE, 2006 4R, b,
KEE LT B, 7098, WL, i IR, J7RSE 9 MAREE (X 1) iRE
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T B LSO Hh 11 58 5 25 A T B TE I AR A E T, AESE 3 PR i A 8. 627,
2019 4F, el B 2 A0t F R 5 5 R Ak A BIRAE T (X, 1)
E 2B hNE] 10 4> B 3 bRl @& ik 15,331, A W 24 7E— 25 10 Ak e 5 425 23 14
RUINFEI KAFREI R E 2R E . AR, X5 ESCEie—8, HREIE T
s 1,

®3 HPBRHE

F5 B4 2006 2009 2012 2013 2016 2019
1 dent 27.378* 28.307"* 30.774* 30.981° 29.867" | 32.787"
2 PN: 9. 667" 10. 988 * 13.330" 14.262" 14.484* | 28.245"
3 L 1.555 2.185" 2.974" 3.340" 4.473" 7.705*
4 17 -0. 636 -1.159" | -1.150* | -1.344* | -1.037" | -1.414"
5 AEn -0.027" -0.325% -0. 479 -0. 559 -0.705% | -0.688"
6 L7 5.933* 6.310" 6.562" 6.925" 7.128* 8.326"
7 GRS -0.950" | -1.187" | -0.894* | -0.891" | -0.932" | -1.338"
8 EEyI RN -0.892" -1.414" -1 111" -1.220" -1.000" | -1.306"
9 it 11.406 * 13.429" 16. 490" 17.561" 18.466" | 19.003"
10 FDIN 6. 665" 9.131°* 11.041°" 11.633* 12.352" 13.038
11 iR 5.744" 7.457° 9.393* 9.836" 11.099* | 12.214"
12 L -0.970" | -1.532" | -1.955" | -2.242% | -2.413" | -2.749"
13 binyz: 2.777* 3.979* 5.468" 5.804" 6.672" 6.909"
14 ANi) -0.693" | -1.000" | -0.832* | -0.925" | -1.191" | -1.698"
15 IFR 3.772* 6.339" 9.147* 9.639" 10. 598 * 11.797*
16 bENE] -0. 489 -0.861* -1.087" -1.167" -1.340" -1.581"
17 e -1.367" -1.970" -2.090 -2.196" -2.251" | -2.400"
18 WrE -0. 565 -1.272" | -1.455" | -1.498* | -1.732" | -2.430"
19 IR 4.372" 7.009* 9.844" 10. 643 11.787" | 13.370"
20 Iy -0.102" -0. 434 -0. 636 -0. 636 -0.485 | —0.490"
21 W 0.174 -0.051* -0.245" -0.225" -0.326" -0.389"
22 R -0.931" | -1.334" | -1.605* | -1.576" | -2.053" | -3.116"
23 )i -1.369" | -1.775" | -1.708" | -1.775" | -2.055" | -2.065"
24 Bt -0. 452 -0.532 -0. 435 -0.397" -0.456 | -0.844"
25 PN -0.310" | -0.426" -0.520 -0.532 -0.862" | -0.380"
26 (5] -2.694" | -2.965" | -2.473* | -2.662" | -2.733"* | -3.009"
27 A -1.090" | -1.161" | -1.117% | -1.097" | -1.321" | -1.324"
28 HilF -0.296 " -0.573 -0. 559 -0.493 -0.339" -1.121
29 TH -0.548 -0. 675 -0.686" | -0.733" | -0.931" | -1.740"
30 e 0.054 " -0.288" -0.317" -0.330" -0.402" | -0.394"

i FRTE 109%KF B3,
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R T 2R O 1 R D A R AT, A SCAR SR B R AR AT RE A 58
ARLHHOTEDC, H | BARPRFRPERRA, ITFRIESE BB TR (0. 77) M
LBR(4.05) R4 = A X ] . GhAL bR R RRUR SR BE 29 5, JFAR I BB UR oM B R B R
YIE(3.04) )3, Z55RRMY. 5B 1 A0 B 5B 88 (0.47) | 1R (0.56) Fl 75 i
(0.69)®, FH IR 0 BRI GE BE 29 SR & A ATKERBUR, RO FHEE ™= b 45
LB O G e AT L AR WY Y (DN S SR AN S =\ X N & D E e
(6.31), M THRRERELARAFARL, NAWMIREA L EWAIH R, 5638
W TGP, HESh S Dy m e  Je . 28 IR ad® Il v (1. 12) | R¥EE(1.13) |
JIPE (1.55) , b (1.61) . A& (1.78), PUJII (1.88), H K (1.99), Hdt
(2.09) . INZR(2.1), Wiyl (2.68) ., VL (2.82) . J Z~(2.88) fl ¥ (4.00), £
WY e 5 FE 2 SR A A R A KPR ARG, I 58 S5 BURM RN, Slah Al m Kt
RN, Dz Hgt i BORERE D R Sy e i & e, Horp, B (4.00) B &
AT IR EE R W5 ", CBES 1 LR, 1R b & alh.o g vk
KIBHIX, IR A SRR BOR LS . WIREIR M A A, BAR SRR S|
2GRN IEXT VR Gy 7 LR ARV E Y, BRI . 38 43 A 45 BUR B s B BRI AR
Mo HRBBATH NES, RN EMEREOE S, msERbRelEA R, K7
R B S BE A BIE ™, &8 1= se g ),

(v9) R AR

S RIS 5 B 2 PR RB A8 30 i R SR R S DB 2 G5 g, (L 1B B A
FHE AT RERR T D S AR B i, FRIRBRRESR B AT HAs, M 80 m)
PSR IR, R, A SCHlE— Al T HAS AT m A 5347, 76 B BT R BUA (4
N, 7 E BRI S S AR, IR TE IR A TR, Mg gk
I 0 RS A B R (R TKEESE, 2020)  [AIEY, A48 Hb T B AT
SR AR ] SR D S e O B D TR E 1Y, IF R 32 e TR BE Y A s2 e, [
I, A SCGEEAS A Oy b i e (CV) VR T HAR R

T4 WG TN AR, 51(1) 2R CV I REUE 1%/KF LB EH
iE, RO TTECR S RE TR B YR B B A DG OC R, BRI T L AR il AH ek
G1(2) " EIC B R EHE 10%KF E %A1, 3FH KP tk Wald F 4318 KT Stock-
Yogo ik 10% /KAyl AE, RIS TRAERE, 51 (3) sy T T HAR
HLRT PLREC BRI 4y, 45 BoR, CV R REURN 2, £ T HAR B3 2 4h
HEVESR  B1(4) FIE 2 A 9INCHR T IV-PLFC BB KL 4 5AE SR /3 1At 45
R ALK, WEEIRAMRT 4.59 i, BRURGR B 2 900t 1 52 5 254 T 9 28 AT GE 1)
TEHEVERT; MR T 4. 94 B, RRURSREE L0l 0 3R o S5 A4, X3k
WY, REURR B 29T H 152 S S50 S AR Gt 0 B T 2 4 A K-

ORIRATIR, TR ER,
OFFZ AR A KK,
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F4 HNEMKRE

ETS
(1) (2) (3) (4)
MH
Linear regression PLFC IV-PLFC
1st—stage 2nd-stage = =
-2.077"
EIC _ _
(1.112)
v 0.302*** -0. 130
(0.078) o (0.377) o
oD -0.083 " 0.327 -0.033 0. 449
(0.027) (0.304) (0.520) (0.635)
0 0.023 1.342 % 0. 437 -0.110
(0.044) (0.424) (0.556) (0.677)
s -2.559*" -11.813 -14. 151 2.026
" (1.142) (9.252) (8.817) (12.075)
P -0. 835" 1.237 ~1.581 -0. 855
(0.206) (2.701) (3.907) (3.304)
415 ] 72 SORE b= = = 2
AT A5 1 52 5508 P 2 2 2
KP rk Wald — 25.062>16. 38 — —
XL L 420 420 390 390
R? 0. 459 0.353 0.208 0. 169
©
<4
=
@
;Y
K
kR
o A
bt
2o
q‘ 4
T T T T
0 2 4 6
T Ao 3
90% {5 X [i] ROk T
2 REFSEEARMNEERELER (IV-PLFC #3!)
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( &) #efd A IS

1. R PR AR

N TR 25 ARG, AR SO Al U5 R B 24 R AR AR O [ A R AT 1A
HY, S5RERH], PLFC BRI 53 2 51 (4) —3%, LPESAERMER ., Y
WFEBEA/NT 5. 85 B, REURSRIEE L%t 11 52 5 25 M A A (R bR, (LA it
VERITERE R B AT 4 JE B H s B2 K, YIFRBAKRT 6.71 i, BEFSRIE
Ly ol R S a5 TR, ELAMEIVE HBERE R AR A IR R . WAR, BREER
BRI A BTSN, EaRgs S5 1 A&, Ik, ARSCANIEES R
Faditnd

2. Mt e Ar B

LRIt A T AR TG B AR | 2 E R AP RMAHKE, I AE
SRR | BRI R = RN, S R RN A T2 (R
AR S A, 2022) , UL, AR IR Y 55 %0 i i 3Rk it ( PT) FE AT
AR AT RIAD, LS A et T 728 o s A A9 i 22 ( Jiang 45, 2021), 45 EoR, PI
() R BUAE 10% /K- 1 25 Rt FRIASERE I IE S0 1 0 5 5 S5 T 9%, PTRERY
JEL PR, B R R 1 o3 2 A e R A 2 A X, AR 2 o IR 45 A4
UGS S0 DR AR (i E LM TR BE R, 2022) , [FIEF, 4 HACYHER
PEALS TFHEE G EIF, AEVERSR E 20 00 1152 %) 454 BB TE R AR RV T, i /T LA
N R LML, SR R,

() #—Fitit

Wt SCHS AT, MR AGK R — KR, AR TR L HOAS T A U
YER, Wil SR HARREA S0 HE 152 2 S5 T %, [, B AR5 (2023) &
B R B A2 A A A HE T A SCRE P 2, X 7= b S 1 254 T 5 A B A
o B, ASSCHET RARTIBI & 5 B2 B AR (RIT) X 5 17157 5 45 0 T+ 90 1) 52 1 28007
[ 45 R 5 iR,

TSN ERM, WFASRE BIRRES Lt 0 R ST, BIRFFA B,
BN, Ferraro 55 (2023) A& B LI & FIGTH A H AR 4 72 b BUR A A A= 7= 1 Fsll
HARUWAER, i E RN B8 & O ™= ST )1 (Ding %, 2024) , JRHETF,
Y 5 B H AR RES 8 i BURF AN | BESIE R | 5 B SRR A A BUR SR R 42 T4
AHTRE F1, 1T 038 £l 7= b 25 6 IR 4 s 10 B B R (Ol R 0 R 2 % A
2024; ASHEAREE, 2023), 550 (2) FE 3 I T pR KR FOER o3 2 1 1 AR B AR
RUAGTTEE R . ATLUR L, YRR T 2. 15 B, B A58 BEr Xt 13 5 45
MFAFAEHA T, X —EHY, 520 & RImT . WERE 1A PR, 5 BN &

ORIRATIR, TR ER,
QRFIEATER, TEANERAER,
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(1) FRA BRETIRBEA R B M= | R . A= PEMR 5 AT, RIS BE it
S EE H AR B D PR I B0t < 328, MELURI AL SO A B T8 T A4
ART 2,15 0, WFRREE HARBERS W5 e ot th 1 S 5 45 T . sk — 30,
JTEE AR T BN ATT, A THER s p AR IS, AR R
XTI AABATIEAR BB B SR IR, S A dE AT 2r LB BT 4%, ik = —
AR A, (A4t DX 7 Ml 45 4 DA D 35 41 280 1) 1 SRURTR AR %86 4 TR A Tl TR0 (TN
&5, 2023), eSO 5 A T, i ERTIE, (RO 2 BRE,

Fx5 &KMEALR

ETS
T H
(1) (2)
RIT 0.752" B
(0.165)
o 0. 645 -0. 005
(0.258) (0.444)
50 1. 445 0.127
(0.482) (0.626)
-3.129 —6. 684
GS
(7.695) (11.253)
iR 3. 449 -0.334
(2.494) (3.321)
B 15 ] 5 B0 = 2
A5 1 52 S = B
LI E 420 390
R? 0. 468 0.203
o 4
E
F= N
”é
=
l‘é
m
W7
B
E
=y
o _ T T T T
0 ) 6
Tk
90% EAF X [H] HBRE R A T E

B3 WH&EE B R REER(PLFC R3]
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EAF—3RA R, XF LU RE VR SR B 20 o S5 & 5 B E PRS2 R vl LUR B, RS
T B S SRR A R eV DRI e B AR B S e (LR I 3 LA A B X
Al Bk E, BEIRSREEA R A EBRAN T 0.77 £ 4. 05 ZEB A ReEsl 1
RO EERTIG, TR TR &R B AR R B & AT 2. 05 RN H 15 5 4544 T
RHAABWMAEN, XTI, BERWRE HARREISAE N BEIR R 20 o i 42 ) BORF5 S
S 7= R R A D 55 S5

T, e SRR

FFERE . YT YRR TE R P A R AR e A SRR bR 1 K A ] At 1 24
THORGHERTY, H5lk T —RINGEIR . HREAAESNE, {222 AEFT I
REURSRE AR S H R G S Z I MIERZ KR, FT 2006—2019 4F H [ 44 9 1 #i
Bl AR SOR T SRR BGH o Lk AR AR, BT R U5 B 2 SRR HE 11 B ) 4
AT A R M 8RR FAFAE

ARSCFBEEEIGAT . BEURSRE LN H 1157 B S48 T 14 5 R R AIE 2 456 A
I AR ERE . BRI, MBEEBAN T 0.44 50,77 Z[HE, GEVRGEEZ
WEMHIE O B S AY; SIFEBRALT 0.77 £ 4.05 XA, AEVRRE LR
A E AR VR B 25 A TH K, RS0 BEATE A B A RR S I AS I T [ 24
BN T 4.51 i, BEURSRE AR RO Sl 0 R Y S5 T, dE— T &
B, MR T 2.05 B, AFEMRE HERXTH 055 85 TH A Rr s g i1
FH L33 355007 B AP 5 430 A BTG A, PRI AIE 2 5 B 1 s mT AR Ay i Y5 B 240 SR 1)
N BURFRSEAME S D R T, ARYE RESE, ARSI LU FEOR AR .

85—, Db B e BRI B AR, R H AR T H A B SN . — 7,
A [ AR s DXORT P P HS Hb IX 2855 K SR AR R e 3= 22 S W 8, AR TR SR
SIS YRR ORI, B AT DL DK BN RE VR SR BEFE AR T, S PR E
S X BEACRERESR B ) B bR, 59— T, BUR AT LIS R AR IR T % R I KF, T
A RRIRANGN A RRIRTH o S o FE o, (B VA REIRIH AN IR, 2P fh 3
AR H AR AR H AR AR E bR B, R BEVRDR B AT B | SRR H AR A L
SR

B, WRERRMHEAUHRSE — s, RO REN AR ANIETTROY . A
ATKEXF e TR B 20 5 R G 5 T — 8 2 M R A AR, BUM AT
DAFRSESE G0 R NS, IR BORHE AT, 7870 R FH I BORH 9% 45 (1 FT
FER, Bihas Brt SWAS SHE AL . SRS, BOM AT LU BT 4 4E 25
BERARTH T TAELHE, 38 m X R A(E B BEKOF | BREEAR S5 FIAE L I
A BB 55 T R A BRI R 55 7K, DL 4 = i & 08 A i ASOR . It
A, Ak A e BE AR e ERMET . N, BOUR AT ST A A TG S 4 T
FHIV 984 S FE | BUSOR A BOR LR R AP T30 5%, BRARM LB 5 1 ATli 3
35 T B R A A
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=, PlalEO em i AR, SCBUARE AR BT H Z MIAA %, BEE
BRI BN WT R, 08 1 BE TR R B 2 R L nfE LU AR T . SR, X
BeAs 0y R BOE W A SR B2 HAR, —ERERE BHISS 1 HARE BT HX 052 5 458 7
T . G, #07 BUR 5 B SEAT 0 o 8 AR B S B RE I i 2 249 7R
S0 AR F bR Z A R4 . TR, AP BSOS n] UK AT 4 56 52 H PR 98 A BRF T
VeSS, & b r BUNTERT A SR i RAEE S, B —& A L~ e HireE
HRR, FEr KW AR IE BARRO BT oAb, Hh e BURF AT ORI & 3 5 H A
RUE R/ INRSE AT DU AT BUR S5, BHE )T BUR VISR T3l 1542
B DS 5 ST

JUEARTCHE T REIRR BE LTS ) 1 S ) S5 TH R A SRR ST, (BATI SR A AE )
BRYE, B, ASSOMIR A S s AT SH A g, 45 nl LOAT i B 4=
T AT FE LS vy SRR B TE IRk . HOR, ASCH RS T WA A N
AT RE IR SR B 2T 5 D SR S S Z ARG R, SR T IR ke . HRE
WA A PR R AR 1 0, LA — 254 s BE I8 P 2 SRR i ) 11 5 5 5 M TR I L
o dRJE, BIRASCUESE T WA SR EE FAR Al AR REVRGE B 240 o 1 2 BUR 52
PR R G AR T, BRI B AR BT H A s e sSOn; LUK AN [R] AR BT R
AR FH EL AR TGS 52 5 5it [l i B o HAT A RS 5

[ &% 30K ]

(18R, BRZE . 0l ESG RI, HFABA S ASHRURF[I]. KUY, 2023(8) . 98-106.

(27438, fFf, SONG L. #h3AER A7l Edh 5o E A b Oy 22 F (1], EHHHE 5, 2012(9) .
61-75.

(312, SRIFE, % . MPRMER TSRS ERM W5 ICR S a0 n] WM ERLT]. ™
FFEHPEE, 2023(6): 1-29.

(41 BRIk, A . BURTER SR A R TREaH /il B Sk
PENMRON RS (1], gEitiise, 2023, 40(10) . 57-68.

(51T, BFE . IO RS SARFHK M S FERT]. 8B, 2017, 31(3) . 21-24.

(6] X, HiFiE . 5 T LRI BL S B E il [1]. &3F%3hE, 2019(9) : 26-38.

(71860, B4k . DR B AR mX 50K & BSE BT 5 — I T4 s sk i IR e (1], W Rl
PR (AR , 2024, 27(1) : 149-158.

[8]Z=56k, TEE . EBRIMET RS RS AR —R T H ORGP 1]. R 55— ob
LTRG24, 2024(1) . 41-57.

[91&uA:, Wide . SEFARGIH RS TRES B O =S R E ARG []]. IR SR, 2024(3) .
127-134.

[10]Z20R4E, JT kb . PREEME ED0ER | & Eknly d i 5 1 X H 01 57 5 —— 3 7 v [0 9uk vl 50308 4 52 i L o A
[J]. HEPR&FEHE, 2023, 39(3): 4-18.

[IL]RIbM . RHfE sl T E AL TRENBFSE[ 1], S¥EHFgE, 2022, 57(10): 103-120.

[12] 4048, WBAE, WHerE . MM TIFRRA . 85 H RS AR5 O —ag &R ™= 5 R 5
M BIASFHMELT]. Gt S{ERIBIE, 2020, 35(7): 66-76.

BET kAT Al A S 3R )

-110-



(BB HF——I2FT 5 K5 5F4R)2025 55 6 47 EiRR S 5%

(13 M, X422 . 55 BORAHHE P N BUR T &AM B BAR = S i DR [ 1], &0F 446, 2021, 38
(6): 63-72.

[14] Mianms, FREM . FEPREH A ERTA T P EA A S O SRR )]. R 55— 5K
SFeEAR, 2023(1): 1-18.

[15]9h /b, DEEIER, &7 . REFESRIE HAn 2 ek TIReReFE[ )], HaBlas, 2023(3) . 121-133.

[16]HEYL, sKAEHE . F IR th H = JCi bR g . ok A WOWZE T EdE ()], EBRE & 0o,
2022, 43(5): 86-97.

(171, MR . RiFLH X520 FEAMI]. HRELT5HIG, 2020(9): 23-44+
156-157.

(I8 THIRIE, BT, H5Hml . PRBEAMEE X 171 250 1 52 5 BUR e 1 1 52 1
PELI]. PEAE - BIRS ML, 2021, 31(6): 45-56.

(191 BkEE . BRSPS TR S th AR G s B —— T B R 2 ARO[ J]. B,
2021(1): 50-64.

[20] B e, FHNRIE, SKIRSE . < RRHE" BOR . I 0= SR BRg 5l sR 1], Rm KM (%
FABARR) | 2020, 22(4) : 47-59+156-157.

(20 1Ak, PMISTE, EMfE . MO BURFEREE BAR LR TS0 T PRI [ )], 43T, 2020, 55(8) .
57-72.

[22]5Kkmeth . AR R ITTIATTIRR[T]. RIS HII, 2020(4) . 24-30.

(2314 HEMR, AR, BhsFTe, 5. EARIKSHEIHT. ok AMITEUMN TAEIRS MRMOWIESE[ )], R 25, 2023,
46(8): 55-79.

(241 R0, AREIA . B R Ll 15 i 80 ) 4 X 4 1 1 5% iy
FeWhgE, 2022(5) : 115-128.

[25] Rk, A . ANRMICRARMX I R 5 855 a5 [ 1], A L35, 2022(1) . 47-
61+135.

ST b R AR ARl A9 IE

ok B E SR ST A e [T ], kg

[26]CHEONG J. Do Preferential Trade Agreements Stimulate High-tech Exports for Low-income Countries[ J]. Eco-
nomic Modelling, 2023, 127, 106465.

[27]DING Y, ZHUANG Y, ZHANG L, et al. Industrial Policy and Potential for Export Upgrading: Evidence from
Government-approved Projects in China[ J]. Economic Modelling, 2024, 133 106668.

[28]DU K, ZHANG Y, ZHOU Q. Fitting Partially Linear Functional-coefficient Panel-data Models with Stata[J].
Stata Journal, 2020, 20(4) : 976-998.

[29]FERRARO S, MANNASOO K, TASANE H. How the EU Cohesion Policy Targeted at R&D and Innovation Im-
pacts the Productivity, Employment and Exports of SMEs in Estonia[ J]. Evaluation and Program Planning,
2023, 97. 102221.

[30]GE T, DING Z, LU X, et al. Spillover Effect of Energy Intensity Targets on Renewable Energy Consumption in
China: A Spatial Econometric Approach[J]. Renewable Energy, 2023, 217 119174.

[31]JIANG H, JIANG P, WANG D, et al. Can Smart City Construction Facilitate Green Total Factor Productivity? A
Quasi-natural Experiment Based on China’s Pilot Smart City [ J]. Sustainable Cities and Society, 2021,
69: 102809.

[32]KACOU K Y T, KASSOURI Y, EVRARD T H, et al. Trade Openness, Export Structure, and Labor Productivity
in Developing Countries: Evidence from Panel VAR Approach[J]. Structural Change and Economic Dynamics,

2022, 60: 194-205.

-111-



ERES S E (BFRRF—HZF R 5 K5 FiR)2025 F 6 4

[33]KIMAN K. , JONGMIN Y U. Linear or Nonlinear? Investigation an Affect of Public Subsidies on SMES R&D In-
vestment [ J]. Journal of the Knowledge Economy, 2022, 13: 2519-2546.

[34]LI H, WANG L, SHEN L, et al. Study of the Potential of Low Carbon Energy Development and Its Contribution to
Realize the Reduction Target of Carbon Intensity in China[ J]. Energy Policy, 2012, 41. 393-401.

[35]LI H, WU T, ZHAO X, et al. Regional Disparities and Carbon “Outsourcing” ; The Political Economy of China’s
Energy Policy[ J]. Energy, 2014, 66: 950-958.

[36]LIM E N K. The Role of Reference Point in CEO Restricted Stock and Its Impact on R&D Intensity in High-tech-
nology Firms[J]. Strategic Management Journal, 2015, 36(6) . 872-889.

[37]ONJEWU A K E, OLAN F, PAUL S, et al. The Effect of Government Support on Bureaucracy, COVID-19 Re-
silience and Export Intensity: Evidence from North Africa [ J ]. Journal of Business Research, 2023,
156 113468.

[38]PAN X, XU H, FENG S. The Economic and Environment Impacts of Energy Intensity Target Constraint: Evidence
from Low Carbon Pilot Cities in China[ J]. Energy, 2022, 261 125250.

[39]SHAO S, XU L, YANG L, et al. How do Energy-saving Policies Improve Environmental Quality: Evidence from
China’s Top 10,000 Energy-consuming Enterprises Program[J]. World Development, 2024, 175. 106466.
[40]SHI D, YANG Z, JI H. Energy Target-based Responsibility System and Corporate Energy Efficiency: Evidence

from the Eleventh Five Year Plan in China[ J]. Energy Policy, 2022, 169 113214.

[41]SUN C, ZHAN Y, GAO X. Does Environmental Regulation Increase Domestic Value-added in Exports? An Em-
pirical Study of Cleaner Production Standards in China[ J]. World Development, 2023, 163 106154.

[42]WANG F, LIU X. Assessment of the Economic Impacts of Continuous Energy Intensity Target Constraint in China.
Based on an Analytical General Equilibrium Model[ J]. Journal of Cleaner Production, 2018, 189: 197-210.

[43]WANG Y, BALEZENTIS T. How to Improve the Resilience of Power Generation from Energy Intensity Perspec-
tive? Evidence from the Generalized Divisia Index Approach [ J]. Environmental Impact Assessment Review,
2023, 103, 107257.

[44]WANG Z, YEN-KU K, LI Z, et al. The Transition of Renewable Energy and Ecological Sustainability through
Environmental Policy Stringency: Estimations from Advance Panel Estimators[ J]. Renewable Energy, 2022,
188 70-80.

[45]YAN Z, ZOU B, DU K, et al. Do Renewable Energy Technology Innovations Promote China’s Green Productivity
Growth? Fresh Evidence from Partially Linear Functional-coefficient Models [ J]. Energy Economics, 2020,
90: 104842.

[46]YAO Y, JIAO J, HAN X, et al. Can Constraint Targets Facilitate Industrial Green Production Performance in
China? Energy-saving Target vs Emission-reduction Target[ J]. Journal of Cleaner Production, 2019, 209. 862-
875.

[47]ZENG S, LUO C, ZHAO L. Destination Trade Credit and Exports: Evidence from Cross-country Panel Data[ J].
Journal of International Money and Finance, 2023, 137 102900.

[48]ZHANG L, LONG R, CHEN H, et al. Performance Changes Analysis of Industrial Enterprises under Energy Con-
straints[ J]. Resources, Conservation and Recycling, 2018, 136 248-256.

[49]ZHANG P, SHI X P, SUN Y P, et al. Have China’s Provinces Achieved their Targets of Energy Intensity Reduc-
tion? Reassessment Based on Nighttime Lighting Data[ J]. Energy Policy, 2019, 128 276-283.

[50]ZHAO X, LI H, WU L, et al. Enterprise-level Amount of Energy Saved Targets in China; Weaknesses and A Way
Forward[ J]. Journal of Cleaner Production, 2016, 129. 75-87.

-112-



(BB HF——I2FT 5 K5 5F4R)2025 55 6 47 EiRR S 5%

Energy Intensity Target, R&D Investment and Export
Trade Structure Upgrading
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Abstract: The upgrading of export trade structure is of great significance for enhan-
cing trade competitiveness and accelerating the construction of a strong trading nation.
Based on provincial panel data from 2006 to 2019, this paper empirically tested the effect
and characteristics of energy intensity constraints on export trade structure upgrading by
using a partial linear function coefficient model. The results indicate that the impact of en-
ergy intensity constraints on export trade structure upgrading exhibits nonlinear characteris-
tics due to R&D investment. Only when R&D investment is between 0. 77 and 4. 05, can
energy intensity constraints significantly promote export trade structure upgrading. Further
research finds that when R&D investment exceeds 2. 15, R&D intensity targets have a pos-
itive promoting effect on export trade structure upgrading and can serve as an alternative
policy for energy intensity constraints to continuously improve export product quality.

Keywords: Export Trade Structure; Energy Intensity Constraints; R&D Investment
R&D Intensity Targets
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