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$1 FE 25 52 X T 300 A ol 75 G HE 0 52 1
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HESI 7 A 7 HOR RN REIHE B AR 25 8 b s S B R N T A A R G S Re IR R G L A
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Al V5 B HEHOS . TE AN KA [ (2009) K B, i E RSP 3G K [ 1987—2006 A i FE R
ORI FEE R 5 (2022) 3T LMD 7 38 b b 65 HE CAE 3043 i R BB AL
I R A BN, o i 45 SR 2R B B S 1 A B HE AL, BRI AE P RS g | S HE R R T . g
T AR AR AT A SCHR R T AR

B3 3 CHUAEARON ) + 57 o BSRS89 Kl 10 T 3 5 S0 [0 Aol 28 77 RS 5K, >
HAh Z5 AR A B AR LY Tk 2 3 Bk Vs e W HE i i

. RERE, TESHE

(— ) S UE AR 7Y

Sk JS AT RE 1 M YR 57 5 BUSR AN ME R B Al T Y i HE SR B 2 ) B DRSO, AR S
% Liu Al Ma(2020) (9 32 571 5 B, K 2002 45 Hf 56 P [5] &2 37 PNTR #1480 3 4R S50, ok AR 22 437k
HEATSCUEWEGE o H T S A7 PNTR AR K R AR 1 v Il A oMl T i 199 52 2 BB SR AN i o k| [] B 52 ) BB
T E PR R (R FRTPU 8 807 B i A6 A [ ATk =22 (8] B 8 R 22 5, IR IL ) 16 TPU 48 £i08k =5 119
A7 lr 7E 2002 4F J5 B 7B R W BE A9 TPU HE 80 R [ o JE Tk, AR SC % %8 2001 4F (b 36 g o7
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r ] IR B R IBOR 22 B0 DL 0y Sy BT 5 S FERAT I, AR S o AE R (1) rhoin AR £y FAE 05 1)
R A [ 2 25000 A 9 ) 3 4 B 55 0 ) BSOS 1) R ) o 2 B B ) — 48 03 AN TR AT Al S 11 B 5% R o ISR
e — B 25 ARGt — i T AL BT e 28 00 FN 2 SERS A7 0 B A 181 A2 8 o e Ak, AR SCHIF 5 48
N & A ) At — 26 i 5 Al v R Al T G HE R AR S L b B i A WTO A A
b Bl B A A AN A T 3 S 1 5 e OB i AR SO UE S Rk . I, 2275 Liu f Ma(2020) (9
WESE A SCEE I T 2001 4F [ 4 (A AT M Fe 2 SEBEBLF ATk Y A Aol B A 43l 5 2002
A1} ) 2 0L 28 Post, (1438 TR I, LA B 2% fift v B A WTO L [ A Al 808 Jr 7= A (i R RS i . A 3
H SR R L BR AT TR RSN A0 R i R AR E TS 5 AR 1 MRS R L AR R —
B, X R A R At 5 4 P ISR RN BR S U AN B A2 R T B 22 I R DG PR AR, R X B o 2 L
A S R, 3 WA SO ME LS A — o IR

2. 22 R A 0

Sy i — 2 S R 22 Al T A RO AR SGE R DA RO A T R AG 8 . He— AR ST
1998—2001 4= FFEA 4 1 A5 1) 52 5 WO AN 58 PR AR 5 TP U, o X 40 4575 Y W HE 5 BE 647 1
M TPU, o, W RECAEGE T FAS 3 S0 7 v 56 57 PNTR DA, B2 2 BOR A 2 PE T BRIl
BTG P W HE O B Z RN AEAE 3 AR DG o ARG 45 R /R 7E 1998—2001 4E FHEAR T , TPU,
AR B R BN A B X SHNE AU — B, H O T k2 5 B H At I I UL R VA R
N L v 25 SRR, AR S I BEFLZS 5 2001 4F 4 A5 470 2 1 TPU 15 505 2504 o 4R 03 R AT 22 38t
RIKEES o R T HETH 2 SR ARG 56 1) W] S Pk | AR SO B AL A B A TN 356 TR RE A [ A (i B & T 1000
Wo HFATL TPU 8 KR F 4 wh b AR 03 ¥ A BEALLS %2 , I 1000 O [0l Y3 75 31 5 A 3 2 B0 4 oh
i w2 (£ B TN Pl ) 2% 03w i 3 R N o = G o e e o T B W E G = BB v
ICT 2R VLSS R i R B L 3 S5 A SCHUI AR AT o TR, F RS e i O 1m0 U 22 30350 B A /)N
HAREA Gt 0 e 3 0 At R AT O8I0 A1 28 4 Mo AR S35 o 4% L s il S o P S i

3. HE B 19049 250 i

TR g b 38 A N7 PNTR A5 23 7 A= TUMIRON, , 3 1115 % R o 45 5 3k i T4 , 2 B/ Liu A1 Ma(2020)
B 7 AR SCHERL L () HOIA TPU L0, 55 2001 45 R HUAE 5 Year01(2001 A WEAE K 1, 75 4 0) iy 58 T
T LU UV S R AEAE o ARG AR R, S50 MRS B R AL A L B i TPU, Ly, X
YearO1 i Z B4 X E 30/ LI A 8 3, R A WU 8000 RN AF 78 o W E L2 TE A TPU, 0, X
Year01 75 it i , AN 30 3 LSV BAZ O B AE Bt ) ZR 5076 I 705 AU 38 2R 7= A W R AR 1k

4. At B AP G 36

T, WS 4 78547k TPU 48 800E b Ab B &, i — 264l T RE S 4 (0 A 17l A 7= 7=
i, HE T 3 B A 25 SR AR 15 . R TG R —HHE AR SCKE 4 ATk TPU 48 B g 2 3 AL A% AT L 2
T, FRAG TR (1) o RARE A 45 R W, 76 28 1 Aol ™ 5 B 4 (05 A7 M [R) LS, AR SCATHAR K LR
5 BUR AN 52 T B ol — AR AR L Tl 2 DL R T b A A HE R R LA S A B R
WK, BT AN 48 oy A Sl 1) 48 5% BOSR A7 AE — 28 25 5, B 25 TOUTE 48 0y — 4T 07 4 3 v g 11 B ™ T 1Y
FEAIAH S . P, AR SCR I T 8 0 — 4803 2 100 R D R bR v 15 . R i 45 R R L B Tl
JE AN, 2515 Y W A% O i B8 i 1 R BRI AR W o T, SRS R — B R, R b o R R
BEAEZ NG A SCHAE LS MR A ik
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. NHERESREESH

(— )ALl A6z B

LA L3 3R B, 58 5 SR A  E  F A R RRA 1 Aoll ¥ e W HE T, O — R AR
R 7RSS p R dd e o E— 2B b, BRSO A M AR et el R T A T Al T e HE
S JE I RAT RE IR o AR AT SCERAE 2 M, AR R 0 K AR AR RO | IE B AN A B RS A ) B i
PRPEAT AL A 56, LAY R A M B 57 ) BOHREASA E E  F  All T5 e 2 TR A S5E &R

G AR SO R AR T R AG 56 57 ) AN Wi A T o ) R R R AT AE

Technology; = By + BiTPU, 30 X Post02, + B, X, + 0, + v, + 6, + &, (3)

BEAL(3) 1, Technology,, i B AR AL &, AR & LSRR (D) —8 W THEAYL
IE AR S Jk AR B B AR AR G 7 A 4 R A LA AR SO R A Mk W 5T Rk B
(AL T-o0) B9 XS £ (InRD) 2 7 Al £ AR BUHT 5 A, Al F A b 8 7= 7 (B (LA < T 0T ) 18 % 4
(InNewp) AV & B L F) B i 058 5 52 B AL L ) BB 308 2 AR A ) B X 3 (InPatent ) 36 7R
AL EARBIH o R 255 (1)~ (3) 51 g F ARG 30 25 28, 7T LU, 57 5 BUROR i 5 1 T B 20
TTE 15% F1 1% 19 225 MK T 328 1 Al 8RB 8 AR QUE 7™ Hh | R & 5 5 BUR A 1
EE T R I BRSOV AFAE A SCBCBE 1T .

FOWR AR SR T T 3 A5 AL AG: 56 57 ) BORAS 1 2 P e 1) T 8 000 2 75 A7 7E

Allocation,, = By + B,TPU, o, X Post02, + B, X, + 0, +y, + 6, + ¢, (4)

*ﬁﬁ!(4)qj,Allocation,»,»,ﬂﬂ@aﬁ&i@ﬂ/ﬂftfﬂ/}{‘%,,H\f%/}f%/ﬁ%ﬁ*ﬁﬂ(1)*@(0 XiF T & 5K
N, A SCN )T E 5 BR R 2 350 bR AN D7 AT B . — 7 I, AT IR S B B B R C AR B 4
A kA GRS AT O G B AF ,2021) o e AR SCH T Aol it A 40 A% B2 (Enery ) F1 45l 3R H R 421
ARt (Ewit) K REA S -1 4 B DL FTAE 03 A BUE 756 ¢ 4F ORAL 5 1998 4F ) 77 76 1 il 18 2 Ry 26
e CRVSS ¢ 4F Enery WRAE 0 1, & W04 0) B8 58 e+ 1 AR B LLJR AF 403 9 R (B AE 56 ¢ 4 O 2007
A AEAE AR ML 15 5 N 5 ¢ AF R (BRI ER ¢ 48 Exit WRE M 1, MR 0) o 55— Jr i, NSEA LR BF,
U C AR IR A R BT IR AE Ak 2 A e B, AT WS 2 R P 5 U AR AR A X L AT A R
JE BT A SO AT B R A RS (TFP) 1Y U 4357 BE ( Dispersion ) i 1 %6 I 45 T PR B (o 8
85,2017) , LA 9% 5 I 0007 0 4 3 AR it 3208 R EOE R /DN 3 B ATl P R B G R B A,
RV 5 T ASCR R R . R 25 (4)~(6) FI ML BN A S A5 R . Horp R 25 (4) (5 FIFERLIAL(4)
B RS _E AT TPUXPost 5 TFP (AR LP J7 32200 55 ) (%) 28 e 301, iz 5t FH LA 15531 57 By 0K AN 1 o 1
TR XN ) Az 7 R Al itE AR 52 e, O OB T AE B b B IR G B AN . R 256 (4) 51
7, TPUXPost<TFP %) Z 804 WHEAR /N ARG F TS 83, 2 B 52 5 BUR A0 2 M R [R) Az =
R AN AR R AN LA 3 25 53X n] BRI 1 RS ATl Y v AN RE 2 AR OG . R 255 (5) 5
IR, TPUXPostxTFP [ 22 3UAE 1% B Ge /K f ) 5 25, 38 W] 52 B BOSR AS ff P 1 I s i 1) T
AR A = R AR i3 . BIRES SRR, b 3¢ @7 PNTR FT 51 8009 57 5 BUR A8 2 PE R B X
FE G 2 77 2R Al LA 8 28 14 75 306 R TR R0, B T i A T 55 L i R0 A B . IR, AR SR
g, DA A 7= 3R Al R H R R AE 1 ) JE 0 PR ) 9 D T RO R R S USRS P T B AR Al
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15 Y Wy HE RO B2 04 B R R AR 0 SR 2% (6) S I B AL B Ol TFP DU o3 (B, B 1 4 29 10 B L i B8 IR
Be RN, T LA Y, B2 5 BORANT 5E VE F E  25 B AR T AT N TRP ESHUE , 1T B T 2 figk B
TG ) AT v DR O . U AR SCIN L DL TP BB T [ R AE 1 B 20 1 B - 1 5% IR I
ROV (AR 2 52 5 BUR AN W 7 1R W AR Al 75 e W HR O B2 0 kAR . L5 Bk, 5
SR A B S P TS I 1 T AR A T L AR SR B 2 AL

*x2 AL ) 6 B -+ K S8Rz A0 L B SUAL
(1) (2) (3) (4) (5) (6)
A
InRD InNewp InPatent Entry Exit Dispersion
FPUXPost 0.057 0.108"" 0.006™ -0.010" 0.056™" -0.008"
. (0.036) (0.037) (0.003) (0.004) (0.004) (0.004)
-0.000 -0.007""
TPUXPostXTFP
(0.000) (0.001)
5 AR = = T = ps = =
Al [ 22 SR = JE I & w =
A7 Ml [ 28 %R = = = = = =
AR {5y [# R BN = = = = = =
FEA & 43648 84856 99298 107571 107571 108388
R? 0.815 0.791 0.639 0.194 0.076 0.329

VE 25 (1) 50 5 25 MRS 56 p (E4 0.110, 3 W0 i B8 9 19 R BT 15% WY/KF TR 538 s EA 96 A28 300 s 149 TG 8 5K BT I,y AR S
s SR AR AL BEA GB H EY7SE S PR E, I E (4) L (5) 5 SR 5 Aol [ SE RN

B G, A SO 58 5 BOSR A B A P T ok i RS AN R AP AE o B BB Al 75 G W HE R 5
i Al A7 B T e HE A X RO SR DRI A 95 S W HE T 58 R A T A AT BE AR B D LA DU Al
T - — SR A A 75 e W HE RO T I s 2 A ™ B T 5 =S Al 75 B W HR i T W 1 B Al
P T PR Al TS e W HE R S A R R T 1 AR A o O TR A T G HE R
T RERYIE 3, [a] o G 06 RS S5O0, SR 7 A7 A, AR SORF LR (1) v B8 45 fige B 7 20 31 48 g il ™ 1 AL
A A 7 BT 50 1 b Al 75 24 0 HE i X RO BT BEA T A 3T o IS SR AN 3 B, 4 Bl R AR
Ol BRI, 26 358 (1) 51 52 T I 1) 2R KT 19% WY /K ST 1E 1] f 25, 2 WY 57 B BUR AN Wl 1
TR FEY R T A AL TR 4, 3R At B R R LB B A T, B2 5 B 0 7 T
TREHE S TS Y R b TE? VK 355 (2)~(6) 51 1 [l )3 25 SEHERR 13X — T Rl 24 Bk R AR
o A AR A% 15 G W HE TR X RO, S A I Y R K A 15% B9 KPR O, X R R S5
TR E LT B A R AR 1 Al 4535 G W HE i DR a2 B AN A7 7 AR SR UE 3 AN Bz o b3k
SR, 5 o) BURAS B E PR T B 32 2830 57 Al 7™ R 9 20 i b 75 e 0 HE o ok o A1 A
75 B My HET SR B o ST AP AR T MU A O A RE A8 S BTG Qe HE R T [, D AR S
R B2 2y BOR AN B 5 T e (0 Ml AR A 1 ML A A 8 AR5 2 Dok HE ) DU WA 2, 1% S5 VB T 2 i
T HA B B R R« 4R R IO E ) B S BOR A R T 2 IR N B S5 AR A (R G L AT
1l v [ 22 T A A0 1 RORAT 875 e By ¥ T B

@ T AT e Wy HE RO H HE R BR LA TSR A5 2 PR A Ml 75 e 1 ik 08 BT AL T RE R PR A 7 R R
TG G e 3 R
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&3 B 4 36 - AR S 2
(1) (2) (3) (4) (5) (6)
A — AR A S Tl Tl ke TR
HE i HE i HEw HE i HF A
IPUXPost 0.025 -0.028" -0.028™ -0.057"" -0.030" -0.015
(0.006) (0.012) (0.009) (0.017) (0.018) (0.010)
A Ml 151 72 53 i i I i s e
A7 ol [0 5 55 s 2 Ik i & 2
A [8] 52 50 e 2 2 s s 2
FEA R 108539 108539 102506 106289 85591 107873
1§ 0.950 0.847 0.811 0.804 0.852 0.879

TE < 58 (1) 50l fifg T 72 kS el SE B 77 EL X 580, 585 (2) ~ (6) 97 Wl i Ao 722 kg i Ml 4% 375 e 9y HIE T3 X 05 565 (6) ) S 3 MEAG 56 p
{E 9 0.135 , 2 WIAZ L fiff T 28 ok 19 R UHE 15% I /KF R I3

(=) 5 ke A

H B FNAN R Al Z T8 A7 AE — € 22 57, I AR SOk — 25 %5 58 57 5 MUK AN Al 1k R Xt il 75
Yy HE i 8 5 1) S S R AR A o

1AMl 5 Y 2 S5 B 1 S R 43 A D

15 e W o B2 SRR ) A oMl 368 5 B AT SR A 0 I 2B 7 R e Ak BRAE T, AT B 2 B IR T
T A B Ay Aok 35 REDCHESR (LUK B X i — 20 46 /N 1 Al 75 G oeas 19 23 18], TR A8 57 2 BOR A
ff 5 T IR T A b ) 75 GBS0 P RE AR /N o T XS T 175 2 0y I o B 5 v 1) Aol i oh T sk
Z 15 QeI HR I N A2 Bl T, Al AR R BETE JCAR 5 1k B3 5t 2B 7 AT e AR BRAE T, eI S0 B 5 5 B
AN EVE TR FERE S D Aol S AR A UK Bl F1 , DN B 7 A A 75 Qe HR RO B R . S T B R A A
AR SCHE T o3 A A T2 5% 57 5 BUORAS W R T 8 00 AN [ 975 4 00 1 s B2 oMb 9 375 iR 280 o ok
A A A5 SRR B SO0 B G0, 25 A% il TR A ) AR K2 0 (0% B B ROBa 38, 3 W] 52 ) o
ANHRENE T FEA RO T Al 25 35 Qe et 2, ELZ A0 A v 175 S 4 HE O3 JBE Aol rp S 2 1

2. B T Aol A HEAT I T Y 5 S o A

TEXF AN 52 Sy ik R v, 0 Aol ) 2278 4 S K 52 3 v 56 57 PNTR 7 R 1 52 5 BOSRA
PR B A9 2 0, DRI T A Al T BE 5 O A B E T R R Al 1 75 e sl HE N T
T o O TSR I X — H W, AR SRR Aol T SE EEOR R OR T O A A lk 1 AU
(Export) , 3K He 5 TPUXPost S eI 1 1 = FE AL WU AR (1) kA7 [0l )3 o 5 2R A13% 4 I AR A
(D)~ BT BRHE (4) L (5) 8] = H A2 e i Y R B 35 41, R 1 18 250 1 IX R 51 5
TSR AN S PR T R B 35 e RS8O0 7 HE A T B S o 4G B S T T — B

3. T AT b B A 2 A B B S o 23

5 oy BOR AN 7 R T 6 1) 35 G D HE 8007 T AR DA Al FOR 5 BE BE R R A 7R 25 57 o WL, A
SCHE M VR BE A (2014) X 47 A 3 42 BUAT b 55 AR B0 AR 2 42 AT Mk 9 30 20 T ¥, R i AR B B R ATl
HE UL B (Nontech) , -4 H 55 TPUXPost 58 Fe JE i 1) = F A2 Fe U AL (1) vh BEAT [l 5 . 45258 4n
F AT B (1) ~(5)FIFr7R , B3 (5) 51 = H A2 e i (Y 28 B0 35 40, JE AR5 3 I 35 0 97, e W) 5
Fy BUR A VR [ 1 35 G I HE 2800, 32 SR BRAE AR SR S AR AT b o X AT REJE DA OR - BOR B4R

@O BRT RGO, AR Tl 75 Je Wy HE RO B2 09 53 e o» A 4528 B AT i R
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ATl 1) AR K T 45 A AT Ml T 57 AR T 42 38 it O 58 A, B 2T B A A o 1) A AR S0 4 A A
b5 Gl 0y HE R A AR AR AR 5 BB B R AN 0 S T T B V5 e e 0 A A D 5 A
B R, 52 5 BUR AT E VT B 3R 5 AR 5% 45 BTk 9 A ll 75 2 0 HE il o8 5 A4 6 1o A FH B K

4. F T Tl Ak K S A S 5 4 A

Tk A 7= By S 5 B0 KIS YRR R TS G i 32 B TR TR L Tl Ak 7K P A A S B i X
SR A SR A B B . b E A T Tl Ak R A R — 00T BE S T A S e HE R
2, AT D BRI AR Tl Ab % JEE R T 52 5 BOR A0l 8 P T 075 Yo i HERONE o 4 e, AR Sl
FHEE Z = b =8 5 GDP e fe iy 8 45 3 T Tl Ak 7K - (industrial) , 376 2 5 TPUXPost 38 T I i1
SEATIFARERL (D) R HEAT T . S5 B0 4 AR CE5 (1) ~(5) B, B e Wi 51 = 52 e T
[ Z2 B0 1) AN B 40 AR B 34 10 25 97, SRR R B B RO R 0 2 T R 1 05 R 0 HE 0 A Tl
7K ST 8 5 A 30 Tl A T S, AR SRR T — B — B T, Tl fh K T R A 3k T R B T
[7i) e 7 A 4 R T I HY 5 SBUSR AN B 2 T I P el A Ry LA — 2 17 e A

=4 ASHRAHEENARALXE N STEWHEBEEN SR ERIE
s h (1) (2) (3) (4) (5)
AR b Tolv R4 Tk ks TAbES
TR A 2 38 T £l ) 11 R #1748 22 ( Export)
IPUXPostxExport -0.012"" -0.014™ -0.019™" 0.002 -0.000
(0.003) (0.003) (0.003) (0.002) (0.001)
-0.001 -0.007 0.000 -0.007"" -0.000
TPUxPost (0.005) (0.006) (0.005) (0.003) (0.002)
Export 0.044" 0.048°" 0.050"" 0.000 0.012"
(0.008) (0.009) (0.008) (0.005) (0.004)
FEA R 108539 102506 106289 85591 107873
R? 0.808 0.833 0.779 0.768 0.708
T M B 22 T AR 3 AR %% 52 B A7l 5 48125 B ( Nontech)
-0.007" -0.026™" -0.011™ -0.007"" 0.002
TPUXPostxNontech (0.003) (0.004) (0.003) (0.002) (0.001)
PPUXPost -0.006 -0.002 -0.008" -0.001 -0.001
(0.005) (0.006) (0.004) (0.002) (0.002)
FEA R 108539 102506 106289 85591 107873
R 0.808 0.833 0.779 0.768 0.708
M C: 32 28 — 7= b =18 /5 GDP [ & (Industrial)
-0.094 -0.058" -0.041° -0.009 -0.004
TPUXPostxindustrial (0.022) (0.029) (0.023) (0.014) (0.008)
PPUXPost 0.034™" 0.010 0.006 -0.001 0.002
(0.011) (0.016) (0.012) (0.007) (0.004)
Induusivial -0.195" 0.012 -0.377" 0.033 -0.058
(0.093) (0.108) (0.090) (0.076) (0.036)
FEAE 104829 99201 102726 82406 104199
R? 0.805 0.830 0.779 0.757 0.703
¥ AR & P P P S P
Al [ 5 RN P & P S &
A7 Ml [0 7 O s P P = P
AT 53 181 7 0N = & P S P
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N BEBRAHBEES WS ZEABRBT RO

S 3 L) 2002 4F 1 36 37 PNTR 51 300 5 5 BUR AN & PE T BRGS0 SR, H 2008 4F
S ER G Al fa AL &2 LUK,V O 1 8 BR 50 R4 3 SCRRIEE XSRS, N2 3 47 vh 36 52 5 R 4 R et PN RS
ThoS AR Ak A, S SO B B v ] AT 09 S5 5 2 BOR AN i e M5 b R 33X 5 T SCm o s Som I o
PRI, Sk 1 X6 24 i 52 5 BOR AN B 2 1 5 10 9 Al 5 e 0 08 B2 =2 IR0 11 O 2R AadE— 2B 0 ) AR SO
2010—2019 4F- 97 2R A JBe il il b 77 Aol B R AT SEUEAG 56 o ELARHE AR SCR g AN R 3 AR

InPEI, = B, + B,InCNTPU, + B,X, + 6, + &, (5)

B (5) R AR oo 5300 2R A lb FVAE 0 G o W R AR B InPEL Ak i5 e W HE R B . Y
I, A W e 2 0 3 A B il 2 T TS G HE ORI . R, AR SC S Patten(2005) X1 2RI 1 ER (2022)
s | SR F TR] B2 A it b —— LTl Al HE TS SO 2 F & A2 8 (B0 < 58) 538 (B 2 JT) Z LRI
X B SRy Al v G HE R AR AR A . M, A Al v e HE R T A S T S SR
B, PR HE TS AR 2 TR A% S B Al 35 Y HETBOK o O RS i InCNTP U,y v 1 T I 14 52 5 BUR
AN P, AR SCHEE I Huang T Luk (2020) 3 F SCAS 73 A7 548 2 14 52 2y BOR AN & PEAR BT i it .
5 T Ak B DS L A SCRE A RE 18 57 ) BOR AN S P 4 B A7 B 2 TR A TR R P 24 9 O 8
X, Al 2 AR AR A JL SRR (1) i AR fi— 30, 0 FRon Al B e RN, e, A% 25000

1A 25 5 an % 5 From , 55 (OB T Aol [ 5 3008, R 2% 82 45 R dd ik L 565 (2) ~(5) 51 R %
A A AR B B O v FEES (DB IR AR UM AT Al A7 0 Al AR I8 S 300 A £l K #0128
AR DL Al B AR A B AR AR . 5 R BR  InCNTPU A T R BUITE 1% ST KT
T N IE R R 5 BUR R 8 N K S ST T A5 Y HE ORI . NG L R R RS
(5)5 [l T 45 5, 52 5 B AN s e 80 BTt 1%, B Pl b 7 fsll 59 75 e HE il ot i S 24 1 7t
29.0.144% , 3 1t B 52 5 B A 5 1 0 R Xt 4l ¥ G W HE 3o B 19 I 1) 5 M AN AN FE S T3 S 1 3
LR X EWREEEN, 250, 3T Hm 80 0 I 45 58 % B, BE & 4 A0 AN 52 5 BUR A E R
WA, B PR i 3 ol T Al ¥ G HE s S TR 3 DI TR EIE T AR SCHE S B AT SR

x5 EFHEHBEOERIIFLER
e (1) | (2) | (3) | (4) | (5)
==X
InPEI
0.260™" 0.142" 0.138" 0.138™ 0.144™
InCNTPU (0.049) (0.050) (0.050) (0.050) (0.049)
Age -1.812" -1.844 -1.803" -1.874"
(0.968) (0.970) (0.967) (0.972)
Age? 0.439" 0.448" 0.444" 0.419"
(0.191) (0.192) (0.191) (0.191)
Soe 0.188 0.191 0.193
(0.190) (0.189) (0.190)
InSise -0.033 -0.020
(0.103) (0.101)
0.136"
InKL (0.068)
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gRS
. (1) | (2) (3) | (4) | (5)
A
InPEI
Al [ R BN = = = = =
FEAS i 3572 3572 3572 3572 3572
R’ 0.633 0.635 0.635 0.635 0.637

TE < 1 T 57 55 BORAN I R P8 BRI 5] e 870 80305 , ROt 1] ] e 43 ) 40 07 (8 58 200z o (384355 1A kg 3R S 380 il 2 T RO R e b o 5%

t. ERFETR

2o U MIERIE 2 OC 2 [ T R A B H SO, S B A 2 AR A B RIS B, 58 rh e Sl 22 3%
R RS G B 6 B POl ATEAR AT I . FEIX — 8 5N A SCR WU 22 3 T i 45 1 b Sediar
PNTR 5 ) 52 5y B SR AN 72 P e o v ] o 3 b A ol 5 S 00+ i 2 % HAA o AR I BIL ) o 0T
FERI 1, W5 BORA G EVE T B R AR T Al 5B A/ S i ol 4 Tolky 42
HER R B, (EL T T B R0 B AR ™ A 3 R, X A Ve TR 75 OB 22 Al A v e — &
FTEAE B T 40N 5 598 Az, i ELM B3O8 7, b U HE 2500 8 2 ek 18] 59 4 B8 28 i 48 o 5 0
U, 5 5 WA 2 R T Ik 040 975 e s 8007 R U T g AR S0 AN E 8 A0, T A R Aol 7 HH AR
H 4R A Ml 75 e R S R ) AR SO, I AN A A, 3R PR A AR R LR B 1 O i
AE % 52 BRTS Je Wy HERCEE T [ 5 PR, 53 50 BOR S B 1 R R s 19 e W HE o 22 Aol Lt E il (AR
PR AT AR w8 Tl A K P 38 T B4 75 2 Dol HE 500 5 A W5 e, i TR 0 KA T O
S B, Bl SR 5 T BORAN B 5 A ] A A 3 ol i Al 5 e W HE i B A BT B T

AR SCHEFE S5 1R AT B T 2R i 038 52 S W 8 Bl e 532 W ol 08 A oMb PR 58 B 380, 9 Sy 24 i v ) 52 3
LU R K HAR AT 435 B B R SO SRR B TR R S S — 15 P HE R IR AR A o R R
JE )L, AN B AT A A 25 PR 58 D AN S MR D IS (E e — T U0 S A5 3 e Al R 0 4 [T 4% T
AT T PR B30, (H A R B W 234 R TE & o 7 AT & U KR S R BRI Z 807 i H 450 2
A5 5T, 7 30 T I 300 v ) ey 52 B 2 9 5 BRI AR 4 O [ R O S B R A
PR E TR B2 2 UK, Bh AT B T 00 & e, MCRERG S TH IR i &k, R T S B XU ™. 5 —, Je 4@
RS AL 31 52 5 DR 47 32 SO BE DGR IR SN R 1 52 5 B4 5 52 ) BE AR AROR T T2 A A, 001 2 L 4 R
I I B 4 s ] 0 A DX B0 e e B A A B U A S B T T I ) 5T ) SRS i E
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Coordinating Economic Growth and Environmental Protection: From
the Perspective of the Emissions Abatement Effect of the

Decline in Trade Policy Uncertainty
LUO Qi (Jinan University, 510632)
HUANG Wei (Peking University, 100080)
Summary: Economic growth and environmental protection are important issues for a nation. Behind
China’s world-renowned economic achievements, the problem of environmental pollution is becoming
more and more prominent, leading to the intensified contradiction between economic growth and
environmental protection. Take air pollution for example. According to the 2022 Bulletin on the State of
Ecology and Environment in China, the proportion of cities at the prefecture level and above across the
country where the concentration of air pollutants exceeded the standard stood at 37.2%. In China, industrial
emissions constitute the primary source of air pollution, so reducing pollutant emissions from the industrial
sector is key to realizing China’s green development goals. Further, clarifying the factors affecting industrial
pollution emissions is the basis for advancing pollution control. Existing literature studying the factors
influencing industrial pollution emissions focuses on perspectives such as declining trade barriers, foreign
investment liberalization, import competition, and environmental regulation, with little attention to the
impact of changes in trade policy uncertainty on enterprises’ pollution emissions. This paper proposes a
theoretical analytical framework for how the decline in trade policy uncertainty affects enterprises’ pollution
emissions, selects five pollutants such as sulfur dioxide (SO2) and chemical oxygen demand (COD) to

construct a microcosmic enterprise environmental performance indicator system, and treats the
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establishment of permanent normal trade relations (PNTR) between China and the United States as a quasi-

natural experiment to perform difference-in-difference estimation.

The research results are as follows. (1) With the exception of industrial exhaust, reduced trade policy
uncertainty significantly reduces enterprises’ emissions intensity for the other four pollutants, and this
finding remains valid when a variety of influencing factors are considered. (2) The decline in trade policy
uncertainty reduces the pollutant emissions intensity of enterprises mainly through the technology effect and
the allocation effect, while the scale effect, characterized by expanding the scale of enterprises’ output and
increasing enterprises’ pollutant emissions, do not exist. This is because that decline in trade policy
uncertainty can both increase enterprises’ output and reduce their pollutant emissions. Thus, maintaining an
open and stable trade policy is conducive to synergizing economic growth and environmental protection. (3)
The pollution abatement effect of the decline in trade policy uncertainty is more remarkable for enterprises
with high pollutant emissions intensity, export enterprises, non-technology-intensive industries, and cities
with a high industrialization level. (4) With the increase in trade policy uncertainty, the pollutant emissions
intensity of domestic listed manufacturing enterprises will rise significantly. The above findings provide the
following policy insights for China to achieve the goal of steady economic growth and effective pollution
control. (1) The government should firmly safeguard diversified and stable international economic and trade
relations and build a diversified international trade network. (2) It should tap the potential of the domestic
market and develop the internal circular economy to create more development space for export-oriented
enterprises with high trade dependence. (3) It should step up efforts to encourage and guide enterprises to
conduct R&D, innovation and technological upgrading. It is also important to create a fair competition,
stable and orderly market environment for enterprises to improve the efficiency of resource allocation.

The marginal contribution of this paper is as follows. (1) From the dual perspectives of the
establishment of PNTR between China and the United States and the rise of trade protectionism during the
post-financial crisis period, this paper examines the impact of changes in trade policy uncertainty on the
pollutant emissions intensity of Chinese manufacturing enterprises. Moreover, this paper incorporates
economy and environment into an analytical framework, and evaluates the economic effect and
environmental effect of the decline in trade policy uncertainty at the micro level, and enriches the literature
in this field. (2) This paper constructs a theoretical analysis framework for the effects of trade policy
uncertainty on enterprises’ pollution emissions through the technology effect, allocation effect and scale
effect. The empirical results confirm the existence of the technology effect and allocation effect, but exclude
the scale effect characterized by increasing enterprises’ output and pollutant emissions. (3) By selecting a
variety of pollutants, this paper constructs a more comprehensive microcosmic indicator system for
measuring enterprises’ environmental performance, revealing the differences in the effect of the decline in
trade policy uncertainty on different pollutants in enterprises. In addition, this paper fully discusses the
heterogeneity of the emissions abatement effect of the decline in trade policy uncertainty from four
dimensions: the pollutant emissions intensity of the enterprise, whether the enterprise exports or not, the
technological intensity of the industry, and the industrialization level of the city.
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