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25, 2024, YIS 5 BB 4 i) JE I RS EEE e _L OR R R — 2. 2018 AR PR DB N6 R A AR L
{1 HR R T R 3 AR A PRI, 5 2 AH DG 00 BRSO AR ek v R R B R o O e et . SEBR b 3R
B ) 2 AR AR MR ORI R AT B I B B F B TR, —H UK, IEERZE L e w8
IREE R BN, FERHS BB T i T AR s e (R 15— 45, 202D, HBEE 2 P&t 1R R B
TrbR, iy A 2 1) L 0 PR 555 F0 ) BSOS T RS TG VR AR v A A FR BT 1) . R, 2 4 o) R 1 3 35 0 )
UK 25 5 3 B0 G M ) AR AR M DX e B, 0 IS By N b 10 77 b 45 44 ¥ e AR FE (B BRI E
. 2019, M 7= AR B0 T P 28 3 k22 R0

PR UE L R, AR ECA G U R SRS G — M BOR B A%, 75 [ By 4k n] iy [ B 28 35F
AR R AL A R H R E 5 (Yang, 2024), 161173 E ARSI A E o $ 445 7= 5 R 45 5 2 1)
P 5 B, 75 A P 4 A AR v A A5 AN 5] 4H 4 Be 8 A EL e 2 Cle /b 7 A5k 3647, 2023) 0 FEIX —
LTRSS T, YR bs A A 2 8 5 i) e A1 SE il 48 — RO bR AE R RV, (E DR ERAE AR L WA B
FERESNHRHE R, B 7557 & YR R 0 P 8 1 A AT A M CCF e oo i A,
2019) o Wit b AE AL IR 5 H RRAIE A2 AN B AR 2 LR R, G B R 5 S BRI I R AR VS AR AR, )
TGN HA G — bR TG, Wi b #E AL RE A% PR AU AR DL S 4 s P i 2% % (Raballand Al
Aldaz-Carroll, 2007), & BT 1438 M A= 7= 21 38 27 10 28 A1, A2 3E & 5076 3 1 28 [R) BE & A0 i 8 [
RO A 38 Culilg g A4k, 2023), JF HLHESD IR, AR, B 455 2R A0 1 X 18] [ el i 3 (]
MLEE, 2024)

LA SCHR T T BRARAS 5y WA S AR 3k 717 3% — M A0 8 B X 95 B Bk (1 S i o b, 5 1 P&
KA 5 AR & A B 70K BRI A 55 B R T Ak 51 38 26 32 71 B s HE B AR, AT 4 2 %
R BRI B AR ) AR R, 2018) 0 T — b B ARG, A% & W HBEIKKX
3o E) P 77 i 57 5 R R 2R Bl B 2 T DA R A M R BRI, 18 5 Sk € 0B A T, 3 T 9D A
Ak y5 G HE R CE ORI 7k 5 %, 2021) o WAL Bl B A AR AIE A% E g [X 3R] (1 B AR ok S AR PR B R
H B3l (Tang F1 Veelenturf, 2019) o [K ik, 73 Mk 75 B AT bs 4 4b 522 1500 7 b 2 56 9835 B il A A
A ZRMIE o AE S, /DA SCHR S T U008 A A 155 18 W9 1% 3 6] ek i B sk 140 4 I DA B 40 i o 1
AT 88 6 B 14 5 T R

A SCH H 2009—2021 4= o [ 285 AN 17 H0HE AR B8 P It b A A X 3 T 9 9 Bk ) s i 5 A
FAMLE] o F 50 - 56—, Wi b A A AT DL S 225 0 08 390 71 sl v B ik, X — &5 10 LA B0 I A
Yo B8, Wit AR AL T DLUE I 2 a0t IR 4% A 1) A 25 R O L I S € 61 AT B B B TR Ok
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Boe B 2 18] (R BER 2R o AR SCBE T~ W0 b A A A, DAL T8 RR A 05 A 4 T b T 90 3 ik s Wi PR 3 33 4T
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H 2001 4= B o At 557 5 A ZLCWTO) LUk, FE Dk idok 7 98 ik i & . A
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MAR & H AR A BAT S KRG, WimAR AR 8 TAE R A LUR = 5 e — 23 E M, U
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ST FUREAS 8 — (b HEFE BT RE 0% 15 % SR B0 1 &5 AR UL TC, {8 B W0 E AN [RI W00 20 1 2 T) 1) e 7 o
Tz, 98 /0 DR G Bt FLAS AN G0 — i 5 20 0% 0 25 37 0 0 AR B, AT A v T WO I T M A AL
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R E YR AR AR R LA C A IS T 5 3 I B A G SRR o AR o [ A 3 A v A R FE B
W5 B4 75 (2017 4F FED YR, Wi bs Ak St 2 A7, 3% 20 7 & 28 k-3 im oA 5 &8
WS N T EE D 35.4%, TR S TAETF R Z J5, X —48hr PN 24.4%. MIE 1 KRG, TEA TR
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N AR 55 b A 1] 1 4 A T . HL RS B, ARSI RV 2 AT, RERIR TR S s, BEL R
A8 IR 25 AT b B8 0 DG i 55 o R R i R, L T X A R RIS | 2 A ROR v SR
o VIR AR AEAL SR AL T i R A RLBE B HE R LI AR R, X G B T HR TR IR S Bl ) e 3 EE R AT
S, RS T KRER S A E3E AT Tl Akt N 1737 69 T THE R X 5, 7 B 48 A L
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Wse g )1 (s s, 2024) o[RS, ARSET Tk Al BEAN A 72 B A SR, W90 AR S EL /NI
FL S AR 2 R 30 B BT R T AR BB o IRk, AR Tk Ak B RNE AT N T A AR AL
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1B 158 2 Wi A v A B 4% 38 T A2 a3 R 45 M A 1] 4 465 ) o 4 R S B ik 75 A Tk

2. 4 A1

2% 00 3T B0 A A R K T R HR R DE (Song AT Yu, 2018), 1X 3345
PTGkt B HTAT N (0 B IR A, A IR bR AE A N HESh AN R L X 2 T (I SR e R 8 5 &
PERRAE T L2 .

ISR AN AR A, VR b AEAL TR AL T B K. A B IR, A RIBE E R S E
T 8, DT S8 5 AN [R] M DX R0 T 37 2 (8] 1) A8 95 A A Rl LAE, 2024) o 23R %5 X 3 B B 3l
R X A B A LS, TR RCE T Z i M4, ey R B BRI MBI AR R T A
[ b DX 7F B R S BRI 32 G b B AR 2 v, 5 T I B b X SR ) R D R Hh XY
PEZ: SRS S (RS o SIE A Red X A S s N N 1 1 1 P N 1 22 e X Nl 1 -2 RS v
FIEVEAT N A 5 G5 G 7 5 2 L2, 6 bt L 4R 6 B 5 0 Q18 28 B (A 27 Mg AN
BT, 2022) .

AT B AN A B, 78 2 AR B i SR AE R BE R Eh, X8 R AR RS, BT
SR R 2H 4 B T B G AR G RO A B R R R AR R R (AR 415, 2017) . TEWR
Pr#EALHESN ZE R B B3N (0 R R, 385 AU %% P R S EROIR 25 BT DA B SR A RAE AN R R
A ) P L Bl R A 3 5 1) I b, B8 30 1) 2 5% 4% 2 IR 24 R A B X R T 2 1) S (0 B {5 R A
SR, T PR G R A o KRR L AT 3 (20240 BIF 5T Kk L, WD A T R R I R R R T
A BT HESHAS R Ak 2 1A) R Al g, 95 Bh A b 5 v RO R B B AR A R4S .

SR ABFE AR S5 M U PR 85 ) B A% O T B, BE RE 85 T B DA Yk HE 5 I = SR N 3
] (B R T B, 34 R oSk AR 7 0 SR 25, 4 e R VR R 2808 AN R i V5 e AL BE AL, AT 32D
A7 i R KR TS Gy AR AR SRR = SR HEU(Chen 25, 20235 Lai %5, 2024; SR8 5 %%, 2024) .
P N A R
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3.ARWHER

R B 4 B s B 22 1« rpo—4h D B AS (Krugman, 1991), 76 MR8 5% 5 28 1 5% 4 (A 5 1T
PN, GV B 23 1) 43 A 3 B3R BN 32 AR AVEL 2R 3 30 1n) A (Holl, 2016) « Wit A i 127
b R EE R 0 B A, KR T IR AR AL T BRI 3 R 1 R 2SR R A B M, s
LY R AR, 1K Bl T4 T B A 77 A% A 7 4 11 2 2 Ak KT CIR B LU 48, 2023, AT Ay 3l Xy
K EAME RO o MR, B2 R AL SR B AE D IR AT R 35 BT AT SR R . 5 LRI, 7 BRI B
HALTE SN, Al — M v T AR 7 A AR B 03I 7 i, SRS 8 I B S HOAN SR T B 2R P
i, H 7 3 A 2 SRS A A PR R L SR BRI . AR AL TR
REAE FHAR 3 T BB AR 35 O T 1 o

VBN BB B B3 T 2 (R B B AT R, G50 8 58] DA AR R ABE R0, 44 iy 55 30 A 7 28 0 B8 R 22
FR AR, (R A 7= R IR T o IR R S U AR R AR 8 T 20 A 1) AR 72 AR I 3 AR U
M BRI, it — 0 B AR SR AL AR 7 BT 75 (0 R ST #E, AT = A5 B 5 1R 930 2850 A s HE 28 (5
Be A, 20215 ARAE B LS, 2024) . HTEFIESIIES, PP HIB R K25l RS ReRE. &
V5 e ) B, DT 5 AL A ) P 3 G HE BB HE U, B 1 3 0 ( Verhoef F1 Nijkamp, 2002) . {H £,
A C AR, R MRAUR R T2 5 8 R WIHRH BL, bR &5 R BT Ak 7+, =4
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2 M AR e 2 AR A PR A o XU AL 8% 2 ) A R B8 0 A N ) 1 A T PR Al 2 1 Ok AR R R 4 R H
FU7 AL, B i 0T [ 5 AR R ) R R WG R ok P AN 2= 4, 20230 o PR, AR SCR AT
HHLAS 27 >3 Xk W s 1 A 1R D 7 B B N AT SEIEAR 3 o 275 Chernozhukov 5 (2018) ff
FCo BEE U F A2 B A E ML 25 5 S B .

Y, = g(Logistic,, X,) + U, D
E(U,|Logistic,,X,)=0 2)
Logistic,=m(X,)+V, (3)

E(V,X,)=0 )]

Forb, BRREAR B Y, i ST EE ¢ AR 5 G MR ORI BRHR IR s EREAE & Logistic, R =W bR
AL B A B, 25 AR SR ¢ 4F K S5 A IAR HEA B AU T IR A 1, |28 00 i BT
3 Logistic, H i v+ R BN
0= E[g(Logistic, = 1,X,) — g (Logistic, = 0,X,)] (5
o, 05 g i, 0 A bR Ak AT DS ELRS RR X, B — 2R A B A T RS R T
P AR B AR A, A SO 42 ) A8 B — UM 4 1 AR B IR AR 3 U, F Y, BRI H
AR SIAE D 05 AR SCAE 3 1) 300 17 A0 A 47 (] g 2808 e Ailh B, R FH Bl AL AR AR B80T , R i AR
Gy EN B A 1:4s N T I S 45 R WIS 1, AR @RI R A T ER R B
FeTHEE, R R A 7 B HL A B e Dy 102 A 1T
(O EE L
W AR AL B 5 G HE O B HE UK ¥ - 225 CA A 70 R B RN 78 28, 2019; HI0 4%,
2019; RAE T4, 2024), K FHABURLY) CPM, o) WA BB IR BEAE D95 G A i AR B R bR s O 1
« 9.
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W 8, T 0T B HE S &2 i, SR BN ) AR B HE R (CO,) S AT 2 ik HE I

filt A2 B MR AR HEAL (Logistic) o 45 HE IR TT 0 i Ak R A0 2 i 3 Tl U)K FEAE v b B2
(Treat) WRAE N 1, [eZ Rt R4, IRAE Dy 05 4 8300 T 76 40 BOR 3R T, WUAE 44 J 2 s i)
5] 008 & Time W BN 1, R Z N 05 LLALEE2H 5 060 B8 4H iz 40074 & R 1) () R 400 A% & 1) 58 B I
( TreatxTime) K T m W AR AL (Logistic) . ©

22 O W O s AR R MG, 2019 ASID &, 2024), ak HUan T~ #4648 & . 4 5 £ Al
(Pgdp)~ P 85K (Is) « Bk 55 M 7K ~F (Serve) « BURF 2 (Gov)« ¥ 278 /K ¥ (Retail) « 22 18 %% 1
(Transp)~ &R (Fin) o BARAE 82 LR 1 fiR. ©

x1 FETEMARMRITER

BES A AR A E X FEAH BfH ez | BUME | ROKME
Co, TR N AR HE 3705 11.480 | 10.480 1.848 64.216
PM,; V5 G HEIR PM, SFEBHEIRE 3705 42.156 | 15.156 16.357 86.769
Logistic iR FRELL BN AU A 5 3705 0.056 0.231 0 1
Pgdp ZGEHEA AFIGDPH) H A% 4 3705 10.659 0.611 9.205 12.049
Is PR =" {H 5 GDPIY LA 3705 41.517 9.951 20.680 70.550
Serve R ALK =L I AR F) B AR 3705 15.616 1.070 13.451 18.615
Gov BRI 7B HY 5 GDPI i 3705 0.198 0.100 0.074 0.630
Retail KT 27 9 AR S GDPIY LU fE 3705 0.378 0.105 0.130 0.688
Transp ACIBAAT T T B TR 1 5 SR 4 3705 7.110 0.964 5.166 9.554
Fin SRR, FER GG TR AREE GDPHI LA 3705 2.470 1262 0.588 21.301

=0 Bl R e At 1 4t v

AR ICLL 2009—2021 4 7 [H 285 ANk 117 FE A 9 W FERT 5o A (0 HOHE RIS 5, PML B
8RR T BRWUR 22 KUy 70 B il 5 =, & R R T CNRDS 4 e 2 =, HoR 8ol
SRR T [ e v 47 265 ) b [ B4 358 48 25 D B ST e v AR 46 ), /0 Bk 2R HdiE M P 4 P 4 7 %
Fh o RIS, X E RS AR BT 1% MR ACEL . R 1IEHR 7 EEA BB IES 4R

M. SKIEER S 2

() FEHERN R Z5 R

R 2 AR TR RN ZE R, BICD. B2 FE T IRAREL T AN Co, HER B gz, 511
DN A2 8] A2 B — ORI, 31 (2) £ Bl B3t — o0 I N Pt A2 kI T LUK B, Logistic 1
THREAE 1% KR ZFVEACT T 83, SIS AL RE S FEAR A CO, HETR . F1(3). Bl (4)H %
T VRRARMEAL IS PM, o 5 YR BE PR M, A6 0N 42 1) A B — U TN 28 i A2 | — IR IR 45 R s
Logistic Wi T+ ZHUAE 1% B9 VEKT R 835, U AR #EAL BE 08 R AR PM, s SFERMEIRIE . 25
ERTIR, i bn A i AR IR S A R 2 BRI CO, HEL R T PM, R, X
WR A W AL AT DA SE BB TS Ptk AR 1 49 B BRI

© ASCIEE 20092021 FWiRtbR AL AR 5 3 BREL I A 38 CO, HEBURAN PM, W FE I ARAL R %, I I I AR AE AL 15 5 B ik 2 AT
HRBEAOAR SN, PR RS 0E, A ISt s W, BFER.
@ IRTHRE A MR, HEER,
e 10
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F2 HEMAZR
<1) | @ 3 | @
Co, PM,

Logistic —-1.2287(0.154) -1.1857°(0.154) —5.668"7(0.250) -5.7737°(0.250)
AR B — KT il il £t ]
A ek KT Eital Eictal
TR ] 8 Eetal i) il il

N 3705 3705 3705 3705

VTR R IRTE10%. 5% A% KT B3, F55 AR e IR, TR,

(CORR R MR 50

AL R JUAS T T AT 7 AR AR 36 O 0 2w (B 4 i (20 SR A AR 43 ) L A3
(3D 1 X AL A% 2% o Bides (O3 s i) A8/ = W I (5) B8 #5740 i o 7 30 (60 5 B RR AR A
A COHERR [F A B T80 (8) THAARVE: (OB &M KA . FiRFafi rE A e 45 R
b5 BE v 0] U 45 SR — B0, S WD b 1 A R R ek 75 AR T R0 X — A 45 10 AT B B A g T .

CEDO ML RIS 5 70 #r

1. JIR 25 b A 1] 1 225 4) T 2%

AL eI T A B B, SRR IR A% B B T Ak v M B AR B (inEnter) K
TR AN HEANAE O FII, A 7 BRI T U, 22 B R 4055 (2022) . #8218 3045 (2024) )
Tk, K R S5 b A5 8 N7 18 T A b3 i E B (PEnter) 1R 9 R 55 38T Ak e N T 3 10 58 — A
ARIEBFERR o H TR 55 M 37 Aol £ 385 I S S ik 55 MV A [ 12 66 4 T 8 O DR KL, AR ST NS5 /R A5
) A R R S5 b B 1 TR A Mk vE M B E L E (Enter _ser) T H M TH M EMHEILE
(Enter_ind) Wi /M B o X EEHEFR 1T LUAR IR 55 Mk A Tk 5gr ol gk N3 18 3 . 4k, 55l
s BORAT W B AT BE VR AE AR V5 G HE T8N B RF AL, AR ST0RE IR 55 M i 385 T 7 A v 2B
BB AR A B AR BB AR & (Servi_tec) » PR 3 FICDEFI (IR T LRFEIHLE R, FI(DHE
B (4) 5 5K IR, Wrimt b AE AL AT DL 51 R 55 b3 A b 3k N T 37, 10903 b 4 AL AN B 8 32 w5 iR 5%
M AR & B, T 22 9 Tl AL H e B C5) S5 5 R, it A v 0 BE 0% i i il 55 Ml ALk
ERARAN B IR S5 B I, I bR A AT DU B IR 5% M A e M 25 R 2%, O LA B TR
In 5 AT 9T PR AR AE 11 v B AR R 85 Mk Aol o Bl o £ B RTIR, 0IA A E Ak TT DL B 2 3 R 45
IFa) i 45 ) T 2R SE BTS2 75 I BRIE

2. g B

AR ST AT 0 AR B EOIN 11 B R 2 Gpatent_sum) « 3k 17 £ €4 - B 4 R F2 AL S5
1 B SR B Gpatent inv) « 3T 4% €8 52 B 1 & R BUSE0M 1 19 B 285 50 Gpatent uti) >k
M B R O APH SO . R 3 F(O) B F(8)ILHR 7 R BIHLE R . v LUK, Logistic ki %
HOSAE 1% W98 25 ME7KF R O IE, U8 W0 b AL AT DL s 9 T 4% 0 B 37 BE 70 o AR SCRAI T 4%
B R BUSE S & R B BUS ST LU AE (Gpatent_per) 1B R # R AR &, IEEBEATHEIA. 51(9)
ER RIS R . AT BUR I, Logistic Bl v 5 8 3 9 IE, UL W WD bx R AL W DA a3 T G158
TSR B BET LG Z% B TR, WU AR HE A AT DR 0 3 T Sk € G0 ok S B9 B ik AR 3
13 B9 E .

O RTRE, Amfal@ s R, BrsR.
@ A5 BB A AE BEARS A BT SRR R %M A ARy e AR AT Al
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®3 RERSWREEEDF R R FECFINEIER

Q)] 2 3) 4 5 6) D (%) 9
InEnter | PEnter | Enter_ser | Enter_ind | Servi_tec | Gpatent_sum | Gpatent_inv | Gpatent_uti | Gpatent_per

Logistic 0.3857 1 0.233" | 0.005™ | —0.007" | 0.014™ 0.780™" 0.615™ 0.779™ 0.005™

(0.010) | €0.017> | €0.001) (0.001> | €0.001) (0.018) (0.017) (0.017) (0.001)
2 )AL B — KT i P i i i i el i P
i) AS B IR I il i i P i il Etil i il
ST AN G ] e RO | A il il i 4 4 11 i i
N 3705 3705 3705 3705 3705 3701 3684 3684 3699

3. BTFER

222 F 1% (20200 5T, AR 3 B B 500 7 A0 XA B R (NOAAD KA IR RIKT 6 24 >k
B T 22 R SRR R, AR SR FH T A T T O 5 B A R T B AR B CInLighe) RV TRVAT D 5 P
BIMH (Light_ave) AN FE AR o [RIES, 2225 B LRI 4R 208 (2012) FAIF 78, SR FH b DX A= 7= 88 5 47 B
X 38 10 AR 1) L 4B (Density_ GDPIAE NI T & 5F AR SR L1 1 — MR R AR . R 4 51 (D 251 (3)
CAR T B ENESE R, Logistic WIAd TH REUALE 1% 1532 M AKCSF O IE, 308 Y0 i br AL g
g RAEZ TR R IER

R G R T G BB RN B (1) 52 W AT A7 AE — 7€ 4+ (Verhoef #I Nijkamp, 2002; 75 7%
AR, 20210 0 —J7 1, &5 BRAE AT LAP™ A RUA R, 388 I 42 1 A 7 06 SR B AIG SR 7 AR 77 BT /7
M REVRIEAE: 0 — T, 5 R TTRE 3 BRI FERAC BTG B ) my E AR b, P2 AR R e &
5 G il R o DRI, 0 I A A A S 8 5 A R SR ST I VR T 9 Bk T O 2 BB A T OIS AR MR AT
SRATE A M, 2019; ARINAE, 2019) o A SCEE T 30 A BE, 255 s FHRI 4R /D AR (2020 1) 77 V5 R 5
W RE VR 2R CEffic) « V3 4 5 (D 5 R BIR, Logistic Kl tF REE 1% B EFEHAKTF T A
AR, 3 WK A WU A A 75 22 5 3R AR 1) 0k 2 v R 8 B s 30 T 10 R VR R ke, AT SE BT
REmk . 25 ERTIR, P b AL AT DB T] il 248 % 4R R R S I 75 Bk, 45 R 5B — B0 R
Ui 4 15 258 F

WA T AR TR BR 2 5 AR TR R T B A MR RN, B R A X & B AR R KT
[FI B, BEAG T AH AR L X 22 5 S BRIk, 23 3% R 255 (202D AT 7L 8B, AR SCHIBR AT H
AR N =2 /bR i R S RS A E N B RS TR A I 2 e I A 1
Wb R AR 2 3 2 R AR I T IR 22 B B SR KT A A AR RORE T, T A I A T A 2 1S AR 468
W AR K T . BARSKU, A e it Spillover one, ., 28 &, R B VR bR dEAL AR S
5 2H B B T R AR e, A R i AR e R S IR T A AL, WIAE (+1 4 K 2 )5 Spillover one
N1, RZKH0. HABESHEMEERIABERE 8. "R450(ORHN DI T EIASER,
Spillover_one WAl 1T R EIIAE 1% I8 E VK NN IEAA . b2 5 U0 B 9 0 b 1 40 75 T8 L& 0%

SRR 2 5 A LA B T 1 B SR A0 R AR, BT 2 7 A < A B R, B v A R T Y A
FIKF o

© X F SBM-Malmquist-Luenberger #7502 5% 20 7 (¥ GEVEA I &% . Hory, BONTRIR Q4R 5730, BEARGEIH -
@ T YR AR AL R AR ST IR 17 OIS0 W] BEAF AL 5 1k, ASSCXS Spillover_one, ., A AT G — AL HE .
¢ 12



AR L RRIR KIS YRAR B A AR S B R B

T4 ZFEBRNBIER

D 2) 3 (4 5 (6) D
InLight Light ave Density GDP Effic InLight Light ave Density GDP
Logistic 0.188™" 13.326™ 0.0617" 0.009™
(0.009) (1.725) (0.011> (0.002)
Spillover_one 0.056™ 22.944™ 0.117"
(0.016) (2.679) (0.011)
AR B — I f il il Etdl] il kil Pt |
P A T il it Eictl| Al Pl it it
IR TR A7 5] 7 Eetil il il Eetal Eetal il il
N 3705 3705 3705 3666 3289 3289 3289

I RERERES T

C )WL A« 25 308 Ttk Bt 2 1 S S 1k

A SR P 3T 3 B v A AT I X T AR G R SR B S i i A it 2% 1, AR R L B Rl
N ARPIRR SRR, FRREAT 7 LRI . 3R 5 5 (1D E 5 (AT AR 1 2238 J Ak B ft 2% 1 57 o 2k 10
[ 5 2R o AT LA I, A A 30 At 15t K P S AT (K M X, 0 A A A O R o 4% stk 3 5 {ELTT LA
ARG R 5 A5 5 R Bl VOt A B v A X, AR AE AL T LS I ORS B, O RS R
BRI U0 o A PR DS e B A P 5 5 30 R i it 2% 1 B AN BONE . — T T, A2 T AR A
B DU B P SR B BEIA BT, € 1A e Ak B R OR A AT S 2 AT 138 e it
Lo nl gk B, XA R T b A8, IS e S g 53— T I, B S N g 18T R AL AL, 18
o T B AN HE B A T I, XA AR A2 A T RE SE DU B o LA T T R e 58 3 2 i
X R B IR SCREAE S G sk 1L 45 (2023 FF 78 R B, R BRI v PR AR T b [X A i
Bl VIt o PRI, A 5 30 ik i 5t i 7K~ A2 g 1 4L DX, 300 s v A 180 9 o o 0t B K

x5 RBEMREEMS BFREMREEGSFRES

» | @ » | @ & | @ @ | ®
AR ACT AR | SCBAEMIEACT R R | BRI ARG | BRI TR R
co, PM, 5 co, PM, 5 co, PM, 5 co, PM,
Logistic 0.860" -3.049™ -3.100"" | -10.601"" 0.611 -6.128"" | —2.668"" —6.144""
(0.345) (1.437) (0.485) (1.094) 0.972) (1.39D (0.443) (1.260)
J2 1 A B — KT Etiil Etiil Etiil Etiil Etiil Etiil bt bt
2 )2 e — KT Eetl Eetl Eetl Eetl Eetl Eetl Eetal Eetil
IR RN ] 5 2R Pl Pl Pl Pl Pl Pl il il
N 1852 1852 1853 1853 1851 1851 1854 1854

(D B - B0y 2t 2% 1 7 B 1k

AN 3L 2 2 R P S5 (20200 90 550 10 30k 115 K7 48 B KT s AR D9 B0 2 A it 2% 1 0 AC2E 4R
i, MR AL BN 2 e ARPI AR AY, JREEAT 4L . 3R 5 S (S EHN(RIILIR T # v 2k
fidh ¥ ki 2% 1 5 S0 ) [ VA 45 5 o RT DR B, A K it R T AR PR 3 DX, 0 9 s v A T A
IS RORE, AR TGV R FE R 8 5 A 2 At B e 7K S 5 v 1 b DX, P A T A T 3
R, I HLA A B K . IX 4 SR AR A X T B 2 A B KT B X, P 9 v
R 95 B Tl 236 ) A 0 R il Bt 7K B e b IR K R R T, A F AT AT ST
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Vi i Bl 1 e RS AT T B S BT ROR IR FE RS IR 1L 4%, 2023) o B JE Atk B K 1 B i 1X
WA Bt I BOR SRR, e i K8l - N TR RESE, IXA A T ORIt b HE AL 1 52 1 2%
S, BT A AR A PR 9 7 AR e 8N BE K

=0 a8 s 7 P45 R ) ot J3E 5 o 1

AILZ 25 AR N AE (2024 BF 5T, DL 3 17 34 O 1] 00 i 72 ) 1 10 5 805 AN BUR TAE RS 27
HOR) b TR B A 5 R 9 R, AR AL BRI D AR RS RL, R AT o LR . K 6
AR 7 285 0 ) 9 P52 59 ok ) [ DR 2 R o T AR B, I e A P B R ) 9 5 e /N IR R R ML IX
W A o v A 22 RE R IR T A, I HL S R R R O AT o 0 TR BR ROCR T 55 5 A2 P 855 1 1 i
BORHIX, Logisticf i T 22 £ 26 08 (M1 255 MK T K o 3K 3R WA G T 31 55 A 530 52 2652 /) Ay
DX, R0 A BT a6 8k 5 A B 55 o) i PS8 RS Ky e DX B Ko HL R DNy e — T T, A MR S
] 950 B B R M X, A SR BUR AN FUGS Al (3R B 4T A7 B 7 A% 1) 25K, W b v AL A v
B8 e PR A R o A ARURIGSR P B I 4T BE AN O B W 1R A, AT 9k 2D RE AR AT B HE; 5 — Ty
T A i 10 2 B U ] ot 38 0 P i T 2 (0 S B R 51 S AN SR G QT Aol 2 SR e i I A R
BOR, TR AEAC A B T 5E v a5 R 55 U E AT HE SRS B BR BRI IT R 5 R .

*o6 MEMHEBERRMELER

D | @ 3 | @
FREE R 5 R /N FREE R 3 R
co, PM,. co, PM,.
Logistic ~1.0127(0.491) -3.224™°(0.906) ~1.466™°(0.251) ~2.879(0.640)

3 1) A — IR 2] i) i) Etil
s i AR o ORI kit et kil kil
0T R A7y 3] 5 RS kil i bl bl
N 1770 1770 1769 1769

i

/\_\\iﬁ_-}jﬁﬁ’\

g

C DU BTk (4 0 ) 2 2

BRI ST IR, 5 G HETSOR R HE TSR IR IR R 1 CORE 55 45, 2024), IX BRI 5
AR BRAEAR KA BE L vT DL R HERE o 2022 45, A IR B AR 7 8 100K & B AL Oy o e 1 [ 484
RUSEMETT 38D o AR SC EL 22Uk B WD U0 s AL T LAY 2D 35 e ) HE ORI BR HE T, 82 W0 it bm #EAL BE 75
SIS R Tk B (5 282 9 T[] 2 T B, A SO 28 9k i A 8 S A ik HE TR CCO,D) AN 20 kL
P CPM, ) S EEAR FEHEAT AR fEAL AL B] o AR5, SRR 2K AR & W 18 FSE AL 2R R 55 4% 3 T 0k e
By [ 5 AR 24 500 R

X.X .
CO,xPM,; C= {%} (6)
[(X, +X,)/2]
CO,x PM,; T = aX, +bX, (7
CO,xPM,;_CT = \JCO,x PM,s_C xCO,x PM,;_T (8)

Horb, X, AX, 43 5388 28 3 AR A A0 2SI N 35 AL B HE TSR (COLD RV R RSURL ) (PM, O 4F- 1)
AL s o b NS HL, SIWRAE 0.5, R W15 135 e W HE SO B HE K R 85 25 COxPM, s C RIR I
15 B TR 15 5 5 COXPMys_T RN IS PR I BE 5 CO,%PM, s CT 3R 15 R 1 [ JBE 5 415 20tk
Ky RYRTT TS BB 1 [ e P g
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KT HCDZEFNILAR T T I BB o 17 O B EDEZ5 R FICO MBI 45 R BoR, B
VR A AARE AR R DS B A & P2 O 2 S B B T I FE, Logistic 4% vF R BUSAE 1% #9835 11K
R ONIEAE . B (3D LRG3 BT T IS AR B 1] B AR Wi b AL R B9 . AT DU B, Logistic )
fiTE R EAE 1% KR Z KT 83 X RS ARG A 0 A B, P09 bR A AL B0 AR (454K
A IR T DTS R e P R R P R v 2 1.8% 0 45 TR WU A v A AN B T B A 0 RO T
FLAEWE AT R T I P e F) S A s ) 20

CED Wi bs HEAL 222 ¥ 5T &

BURAEY AR AL B TAE P i o+ B2 O 7 S M HES W) AR HE AL T AR e Ty
(STt #8048 0 WL T AR MEAL BOR 2 B2 CLLUTR IR B FDTARR 27 ) o RIS 25 H X
HA RS IFTBE, 48 Wi br 2 2 A2 WD A AE AL 1 AR i Se it A b B U AR — D5 i
L) S PR AEOR AR 3t Ty A Ml A% BT SR R AT MR AT L, X AT A T4 Sh B X AR
HELE 37 (R S, I BEI0 28 AT AT D TR HEAL T AE s 55— 0 T, B R TAR & 2 T LA,
A TT A TR R R, i) E B8 AT S T SEBR I bR

B, A2 25 X0 @ AN B4 (2023) (K F 70 B8, K I A 15 BE ST 48 RV bR & o R AR
& Commission, 47 58 Oy fE L MOL T B R Wik T2, WAE BE e 2 Ja E4, BIARE
Commission N 1, R Z N 0o EARSHEARBINILH 19 D8 0 WL T TR R = o A E W
PRUEAL 5 8 GV IR bR 25 23 ke 0 5 (K 28 B I0 ( Logistic_qua) RAT SV ARHE I R R . K7
FI (4. BICSICHR 73 TV e s B A [l A 45 2R« T LUK B, Logistic_qua H Al T 2 %
EIAE 1% 9 58 35 PR KPR 28, Ul WG Rl T T 2 48 40 BT WD AR &2 2 3 9 1 W0 U0 b 1HE A 11D O
15 PR RUSE o b3k 25 SR AR W A #E A 2 L5 8 X Rk 75 e o AT AR 2 i, R I A0 58 0
CHNBURT B SR AL T R SEAKE .

®71 H—EMRER

€} @) (3 @ (5

CO,%PM,; C COxPM,s T CO,%PM,; CT co, PM, 5

Logistic 0.03377(0.002) 0.04277(0.002) 0.018™°(0.001) Pl P
Logistic_qua —2.23477(0.160) —1.70177(0.242)

Commission kit Eatil

AR o — KT sl sl sl il £l

AL Bk — KT il il il il Eitil

ST AR ] 7 28R il il il il il

N 3705 3705 3705 3705 3705

t . EREBERAT

v [5] 5 930 e ik e IR 8 35 A 2 e e A T % € 2 B ) 0 SR 0, T 0 I A VA A A DA s
AR [ 2 AR 4 5 89 25— IOl 26 4 5 D 19 30 [ B e TR A, I ST B ORGSR e
BT W B ASCULZE DI & i An AE A R AR e B AR Se 36, SR A XU AL 45 22 >) 1 7Y
55T WU bR A X IR I U A gk D S A A R BILER o BIF T SRR B, W s v AL S 3 T T
TR TR HE TR AR ORI CPM, ) R BB, e RE 0% A 45 DTS B (0 O], X — S5 IR A 22 1 U b
Aoy BB HE W L& 5 ) SE S — R VR VEARR 30 )5 PR ST . KL 20 M R WA
7 A 308 o AR 3 IR 95 oMb v 1) 1 65 4 T 2 R S € BB AN T 14 T AR TR = AR B A R S IR IS [
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The Pollution and Carbon Reduction Effect
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Summary: Logistics standardization is the formulation and implementation of uniform standards and
norms, significantly reducing logistics costs and improving logistics efficiency. Therefore, logistics standardiz-
ation is conducive to promoting the spatial reallocation of economic activities and unimpeded national eco-
nomic cycles, and provides a new opportunity for pollution and carbon reduction.

In this paper, the logistics standardization pilot work gradually carried out in various cities is regarded as
a quasi-natural experiment, and a double machine learning model is used to examine the impact of logistics
standardization on urban pollution and carbon reduction. It is found that logistics standardization plays a role
in reducing pollution and carbon. Mechanism testing shows that this effect is mainly achieved by promoting
biased structural upgrading of the service industry, stimulating green innovation, and forming economic ag-
glomeration. Heterogeneity analysis shows that this effect varies significantly under different scenarios of lo-
gistics costs, digital-real integration, and regulatory pressure, and is stronger in regions with high levels of
transportation infrastructure, digital infrastructure, and environmental regulation intensity. Further research
finds that logistics standardization effectively enhances the synergy between pollution reduction and carbon re-
duction. In addition, the improvement of logistics standardization construction quality is more conducive to
promoting urban pollution and carbon reduction.

The marginal contributions of this paper are as follows: First, at the research entry point level, based on
the unique background of logistics standardization construction in China, logistics standardization and pollu-
tion and carbon reduction are simultaneously included in the same research framework for the first time,
providing new ideas and solutions for improving the ecological environment. Second, at the methodology
level, double machine learning is applied to the assessment of the pollution and carbon reduction effect of lo-
gistics standardization, taking advantage of machine learning’s handling of high-dimensional data and com-
plex variable relationships to improve the precision of causal effect estimation. Third, at the research content
level, the theoretical black box of logistics standardization affecting pollution and carbon reduction is revealed,

and its heterogeneous performance is examined from multiple dimensions.
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