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15 YL IR R W S R I 28 RE RS A — e FE L b 4/ NI T A2 SRR AN A7 B TIRSE D e ki, ek
OIITT , R BRR BEXS 5 4™ A W 25 R 0 m] DI AR RS - DA g o ST — FBCAT 2 4l 1 sl DX s P 22 T
AR AN TR R vty AR T Y ARME A2 B SR A2 i Bl it A2 AL By 2, SR, e R L I —
U2 I AMT N FRA O ITT AR, 7R A1 B0 R I A B RO T TS g BB R
R R iX BEIl T A TS YR E L2 R ey . BB RIRZHO T (AR .o e o i 245 2) 15

DPM, 5 F 3R EBIERR TR R F AR ZFHAEA 5 H F S (SEDAC) |, s HE £ 47 £ 2016 4,

O (B TR T R LA (2010—2020 ) )Y (HAEZRF BRARFAEERS TAREERAVNAKFTHRFT 19 F RFELRAH L)
FHEIABRR P CIRT, B4 T RE LF M TR R KX FON e B g AR B RAES A 2 LRI R) P AL 6 27
A B M SRR AL R I T ABE AT, B8 RE M KiE KA KR Fdd o RE Fa FH BE AN LRI
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YT R R ETR) TR Bk A e, U] s BN (A R T2 R R A Bt , oA ) T M rF o s 20 D A

BPIEZS: i
x4 BHRIMAEFTENREEFHBRESN
A3 & 7 <5

DV =InPol 3 i ; -
PM, NOy Bk PM, NO, Bk PM, NO, Fok
WxinPol | 3-986° | 4,431 3.528" 13.630™" | 3.605"" |3.806"" | 6.458"" | 6.926"" | 6.961
(0.102) | (0.488) | (0.330) | (0.128) | (0.355) | (0.304) | (0.299) | (0.647) | (0.638)
psp | ~0-015™ | =0.478" 1-0.321"" | -0.018 | —-0.244 |-0.073" |-0.015" | -0.432" | -0.071
(0.007) | (0.201) | (0.083) | (0.013) | (0.199) | (0.040) | (0.008) | (0.236) | (0.135)
g | 0-61977 | 0.111 | -0.336 | 0.927 | -0.149 |-1.513"| 0.183 | -1.529 | -0.091
constant 19 090) | (0.996) | (0.679) | (0.132) | 1.271) | (0.686) | (0.163) | (1.167) | (0.956)

cv i i i P i 3 A~ 3 3
adj. R® 0.319 0.415 0. 345 0.292 0.392 | 0.133 | 0.458 0. 396 0.295
Hausman tos 3 868:27 | 43.355 | 213.557 | 626.668 | 196.980 | 135.145 | 250.865 | 137.250 | 177.367
AUSIAR Te58(0..000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000) | (0.000)
Wald test | 595:56 | 142.491 | 272.298 | 243.066 | 161.075 | 272.566 | 1355.663 | 143.002 | 157.571
AELESE1(0.000) | (0.000) | (0.000) | (0.000) | (0.00) |(0.000) | (0.000) | (0.000) | (0.000)

E: AET PG EAARER, s

EHEE,

(=) MHRIELER

wr ook SRR TE 1%, 5%F 10%8KF 2%, DV=BHE%,CV=

5 A T R AT A RO (5) —(7) WA TTEE R, 5 2 51 HSR (9 18] R 80 35
RIE, R ERRES AL IE GTRP #8455 3.5.7 51 HSR X 25 354 . Tl B ALY HEBCR K Tk %
IKHERC S M A T RN R 3 X g A SR MEA TH R B, 56 4.6 8 FIMZE R A A (T) , FIEF A
HSR & GTFP A8 it J5 , 4 x5 3 V5 e | Tolb U A AP HE R B Tolb 2 /K HE R s i Al T 2R 5
Hor HSR Al T 22 8500 4 6 (B 5% S 35 PE KR R %, GTRP A Al T R B B 3 R 0 FF A R A AR = 1Y
FIRFRUE , RO AT LAAS A0 R 4538, B ik T GTFP $21 , #h i A SCm ki 388575 42, B GTFP J2& 75
BRI PR TS5 G A E AL

x5 BHREMIESROERNHIRRER(LE 285 MEH)

DV =InGTFP DV =InPM, , DV =InNO, DV =Inwaw

HSR 0.009 ™ -0.015™ -0. 005 -0.114" -0.026 -0.120" -0.089
(0.003) (0.008) (0.009) (0.061) (0.074) (0.054) (0.101)
_ _ -0.264 " - -3.997 - -2.402 "
InGTFP (0.097) (1.441) (0.663)

Ccv P P 2 ba Pa 5 P

adj. R 0.344 0. 448 0.403 0. 284 0.294 0.338 0.305
Hous tost | 298175 1050. 422 927.854 -29.837 593.347 576. 360 492.893
stesth(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Wald test | 1175268 686. 499 712.619 230.799 267.853 600. 229 621.786
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
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e 6 PRt T AR ER M X G I FR B T Y VR ML B0 25 5 . 56 2 51 HSR AT &
BAE 1% WK B35 M IE R E N GTFP A B EMIEmEEm . 25 4 6.8 F 4 RN A HSR I
GTFP 25 i Je O 1145 5, HSR At 2 8500 4 X 2 b 3 PE KR B R %, GTRP oAl R4 & R
T, ARSI S ol R E GTFP $2 5, JF M R I A5 e, 3R 6 T sr iy mlH g5 R 3
B PE b X e i 0 GTFP B, A Rem i 7 REET5 L

Fo BHEMARSENERNINKEZERHRESN(REBUME 115 M, BEBHBEX 61 M)

DV=
. GVTFP DV =InPM, DV =1nNO, DV = Inwaw
AR
HSR 0.010™" -0.015" -0.004" -0.478 -0.175 -0.321"" -0.235
(0.004) (0.007) (0.002) (0.201) (0.261) (0.083) (0.309)
o o ~1.841°" o -6.807"" o -4.166™
InGTFP (0.614) (1.862) (1.942)
Ccv 2 2 2 2 b3 2 2
adj. R? 0.319 0.319 0.382 0.415 0.319 0.345 0.388
Hous tosg | 298499 3868.271 | 2 564.423 43.355 134. 457 144. 501 213.557
us tes (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Wald test | 496.276 595. 560 573.916 142. 491 189.523 272.298 278.617
; (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
75 2
HSR 0.004 -0.015" -0.014 -0.432° -0.231 -0.071 -0.062
(0.002) (0.008) (0.018) (0.236) (0.262) (0.135) (0.083)
-1.956"" -3.244" -0.736
InGTFP (0.876) (1.716) (0.906)
Ccv 2 P 2 P P P A
adj. R? 0.299 0. 458 0. 495 0. 396 0.349 0.295 0.290
Haus test 145.522 250. 865 265. 468 137.250 197. 644 177.367 206. 540
aus tes (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Wald test | 389652 1355.663 | 1598.798 143. 002 249. 456 157.571 190. 703
ald tes (0.000) (0.000) (0.000) (0.000) (0.003) (0.000) (0.000)
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Jexh NI TS YA W RS2, B HSR B RIH R B RIS SR S g TG g Tk AR AL
Yk LR Tl B K HEC s 4 B A dIE R . AR(2) AT REOR 838 RIATAE [
JPHIAEDG, Sargan R 3o AT RECN W2, I, RGE GMM A3 iy T2 AR f A A7 A o B TR0 )
AL E S A,
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IR IR MRS . o, R ESETHEL) 2015—2019 AEA T B4 E 112 DI RE IR
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AT O Tl B A HE I B Tl 2 K HE TS i 52 e S LA AL 45 S0 36 45 SRAR IR I
Fg e,

RT HEMERESER. RS CMM Fik(£E 285 METH)

DV =InPol PM, .(2010—2016) NO, (2010—2018) Bk (2010—2018)
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Ccv P P A
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High-speed rail and urban environmental pollution .

Analysis based on the panel data of 285 cities in China
ZHANG Fan'?, YAO Shujie’, WANG Feng’
(1. School of Economics, Shanxi University of Finance and Economics, Taiyuan 030006,
P. R. China; 2. School of Economics and Business Administration ,
Chongqing University, Chongqing 400044, P. R. China)

Abstract: In the process of urbanization and industrialization in China, environmental pollution has
always been one of the most concerned issues. In the report of the 19th National Congress of the Communist
Party of China, General Secretary Xi Jinping emphasized that we should focus on key tasks such as the defense
of the blue sky, continue to promote pollution prevention and control, strengthen the protection and restoration
of ecosystems, expand green environmental protection industries, vigorously promote green development, and
continue to improve the quality of the ecological environment. Compared with the serious “urban disease”
caused by traffic pollutants in Chinese cities, high-speed rail (HSR) is one of the most sustainable green
transportation infrastructures. This paper studies the impact of HSR on the environmental pollution and its

mechanism by employing a spatial econometric model and an intermediary effect model with the panel data of



sk A RS R TR G Ye——FE T [ 285 Ak i T AR A B 2T 37

285 cities in 2010-2018. The empirical results show that: 1) The urban environmental pollution in China has
significant spatial spillover effects, which means that environmental pollution control should follow the strategy
of regional joint prevention and control. 2) HSR can reduce environmental pollution. Compared with cities
without HSR, the annual average PM, ; concentration, nitrogen oxide emissions per unit of GDP, and industrial
wastewater discharge per unit of GDP in HSR cities are reduced by 1. 5%, 11.4%, and 12%, respectively. 3)
HSR’ s reduction effect on the environmental pollution is significant in the eastern and western regions, while
that in non-central cities is greater than in central cities, indicating that HSR network can reduce the imbalance
of urban ecological efficiency to a certain extent and contribute to the coordinated development of the
environment. 4) HSR reduce the environmental pollution by increasing the total factor productivity. This paper
provides a theoretical reference for realizing the inhibitory effect of HSR on urban environmental pollution, and
provides the following policy references for the construction and development of HSR: 1) China’ s high-speed
rail is an important infrastructure that changes the spatial and geographical pattern of cities, and environmental
pollution has significant spatial spillover effects. Therefore, the regional joint prevention and control strategies
for environmental pollution should be considered from the perspective of urban spatial geography, especially
considering academic discussions and policies. The effect of HSR network layout on environmental pollution,
which is rarely discussed in practice, has important theoretical and practical value. 2) The opening of high-
speed rail has a heterogeneous effect on restraining urban environmental pollution. Further promoting the
construction of new transportation infrastructure in the central and western regions and non-central cities, and
promoting the modernization and efficiency improvement of the intercity transportation network, will not only
help the local economic development, but also be conducive to the protection of the ecological environment.
Key words: high-speed rail; environmental pollution; green total factor productivity; generalized spatial

two-stage least square
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