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Table 2 Influence of ultra-high voltage (UHV) project on economic

development and pollution reduction

- 1) (2) (3) “)
GDP GDP POT POT
UHV 0.206%**  0.181%*%* —0.262%**  —(0.240%**
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(0.043) (0.079)
Trade —-0.060** -0.025
(0.025) (0.039)
Science 0.050%** -0.029*
(0.009) (0.015)
Edu 0.113%*** -0.108
(0.039) (0.067)
Finance -0.027 0.094*
(0.022) (0.049)
Con 0.012 -0.002
(0.012) (0.033)
Digit —0.022%** 0.037**
(0.008) (0.015)
Constant 0.048***  1.201 0.543%%% 4 ] 82%4*
(0.010) (0.762) (0.015) (1.202)
3T T 2 R = = P 2
A Ay [ 5 800 = b= = 2
N 4726 4726 4726 4726
R 0.378 0.430 0.365 0.390

RGN R R BIIR T AR EAR i, * e 4351
FR FAZERTE 10% 5% F1 1% K F . R,

hitp://www.resci.net

W HE % ZS R R R TR X 42 5% & e A5 G HE 1 3
RO, B2 50 42 1 B d R AR B 2T
R JEFNTG Qe B P AT B F A S 4 R . R R T
FEHIZ Z Hij Y M2 40042 1 R BCHT A i B A
TR = e T AR 12 Z A, AL A Fx B 2H 1 22 T
K JE TR AF- 5 G HE TR K P A B s [R] 4 8% 10 e AE 1
HAAE W AT R R . BRI E R
i B TS Z R R i e B Ak i i o0 IE, HR
IR HF 2 1 ) B R e T RS 2R X
HE B 52 i Sy 4, BB — o B e
4.3 REMERN
431 TAT %

R T R AT BEAFAE ) N AR PRI, AR SCR T
AR Bk 0 R Ry R TR ) 28 R AR e IR HE K £ E
AT FRRG IS o AR SCHE O BRSP4 3 5 (1) 1R T A

06 - '
I
i
b
0.4 A i
= T
: CoA
02 - - 1 L
! | | 1 I
- T ! | 1 |
- | | ! ! | I
1 | | 1 : | L
EaalBREE
0.0 T + . —
4 -3 2 -1 0 1 2 3 4 5 6
R0y
El1 GDPHIFITERERRE
Figure 1 GDP Parallel trend test
0.5 1
0.0
b
W
-0.5
-1.0 1_

4 3 2 -1 0 1 2 3 4 5 6
4y

2 POTHIFATHERKRIG

Figure 2 Pollution emission (POT) parallel trend test



FB  GRAF e T RO SR T 2 (8 A R A R AR 1675

202449 H

A ARYEAE T . —J7 1, R R TR A A AL
T H PR A A b Ty, R R K BE L RURE FIOK BH RE
5 AR T AR A I M PR A A RE RS 2
ABIR o DR R o R TR iR g b S P O AP A —
JE AR G, BT R IEAEOG . O3 — 7 I, MR
JE— PR SR M G5 A, S — APy AR, A S ) A5
NS I T RS 7 A s ) T
A AMEMEOR . BAR b A SCH b S
R R TR 538 Ay 1) I A5 5 A 3f€ (17> Year ) 1E R
T HAR G R B B fe/ 3Rk Al e e TR
A IR 2% & RS YRR S

2350 (1)ZH—FrBeny BIa g R, T A ERY
FRE EONIE R MBS S R R T AR
RER R ARG, 5 HUHAIST . 58— B FIEK T
10, H. Cragg-Donald Wald F 4 i1t KT 10% iz
e A fE, T B A 5 23 %A . Kleibergen-Paap rk
LM ZEit s ad 1 g, R T AR &
PUMNE . 2 350(2) . (3) &5 B By a1 45
UHV ZHCHS 2 /D78 10% /K7 T .2, I AE % &

*3 ITATEX
Table 3 Instrumental variable method

1) () 3)

At H—WB ECKB BREG
UHV GDP POT
IVxYear 0.085%*%*
(0.009)
UHV 0.102%* -0.108*
(0.051) (0.063)
Fi& 85.060
[0.000]
Kleibergen-Paap 25.968
rk LM 4ii| & [0.000]
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4.4 BRMESH

4.4.1 I X 3%

F T v P S DX 3R AR DX ) e R R 2
Vet o R JREAFAE — 25 5, AR St — 20 43 IX 3t
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Table 4 Heterogeneity analysis based on geographic region

()] (2 3) “)

A GDP POT GDP POT
CRPES) (R PyER) (R (R
UHV 0.026 —0.184%  0.260%*  —0.276%*
0.039)  (0.095)  (0.094)  (0.129)
Constant —1.104%**  -2.832 2.474 -6.249
(0389)  (1.294)  (1.637)  (2.151)
P il 2 = = = =
I T L = = b= b=
AFAp ] 72 25T = = b= =
N 3026 3026 1700 1700
R 0.434 0.332 0.519 0.499
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Table 5 Heterogeneity analysis based on power sending

and receiving ends

) (2) 3) 4)
AR GDP POT GDP POT
Gy @) EAX)  EAX)
UHV -0.003 —0.238%  0.231%*x  —(225%*
(0.021) (0.137)  (0.078) (0.101)
Constant ~1.069%*%  —4.059%*  1.800 ~7.736%%*
(0.415) (1.742)  (1.831) (2.674)
P AL 2 = = =
IR 36 5 R S = = =
A Ay ] 7 RN = S = P
N 1428 1428 2108 2108
R 0.474 0.352 0.570 0.515
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Table 6 Heterogeneity analysis based on electrical

energy delivery modes

- 1) (2) 3) “4)

GDP(1Hii) POT(EiR) GDP(CH) POT(ACiH)

UHV 0.209%*%  —0.226** 0.139%%  —0.212%*
(0.082) (0.105) 0.067) (0.095)

Constant 1.039 —5.796%**  1.066 —7.733%%%
(1.114) (1.672) (1.438) (2.832)
P ) A e b= = I 2
I 11 b I = b=
AFAJy 8 2 S0 2 b= b= =
N 2584 2584 2295 2295
R? 0.511 0.448 0.554 0.508
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Table 7 Heterogeneity analysis based on power generation sources

)] (2) (3) )
At GDP POT GDP POT

(HTSREIR) GTSRBIR) (bABEIR) (fbATRETR)

UHV 0.264%%%  —(0.245% 0.137%%  —0.207**
(0.101) (0.127) (0.066) (0.093)

Constant 2.129 -4.910%*  0.933 ~7.807%%
(1.581) (2.333) (1.385) (2.626)
P AR = = b= =
T [ 7 R = b= b= b=
AFApy ] 5 RN = b= b= =
N 1921 1921 2363 2363
R’ 0.519 0.391 0.547 0.504
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Table 8 Technical innovation effecte

O] 2

(3) (C)) (6))

A5l
Uma Inva Innvo Guma Ginva
UHV 0.687%** 0.534#%* 0.130%** 0.578%** 0.157%*
(0.211) (0.183) (0.041) (0.180) (0.067)
Constant 4.708%%* 4.273%* 1.038%* 4.655%* 2.146%*
(1.913) (2.166) (0.447) (1.860) (1.027)
Pl £ £ £ £ R
IOl (75 R AR 2 2 2 2 P
AR 1 XE AR 2 2 2 2 2
N 4726 4726 4726 4726 4726
R 0.311 0.227 0.283 0.274 0.127
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Table 9 Industrial structure upgrading effect Table 10 Substitution effects of coal and thermal power
sk (€] 2 (3) “) sk (e)) (2 3) “)
Rat Adv Hig Pro Meicon Fire Water Sum
UHV 0.154*** 0.073* 0.136%* 0.164%** UHV —-0.268%*  —0.722%* -0.033 -0.934%*
(0.044) (0.042) (0.054) (0.054) (0.135) (0.290) (0.076) (0.361)
Constant -2.055 4.791%*%  3,685%** D .9)3H*k Constant 4.930 27.337*%*%  —4.457 27.015%*
(1.400) (1.359) (0.872) (0.765) (5.078) (9.127) (2.713) (10.401)
Pl AL i 2 2 2 2 Pl A i 2 2 2 2
IO (75 R A5 2 2 2 2 I [ 5 A 2 2 P 2
ARy [ 52 AL e = 2 2 ARO[ RE RO = = 2 2
N 4726 4726 4726 4726 N 2108 2108 2108 2108
R 0.067 0.457 0.152 0.301 R 0.583 0.599 0.267 0.645
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Table 11 Applicability test of spatial econometric models

Fer ey s A b opr ror

Eamieicl PE it fE PAH

LM K56 LM-lag 190.091 0.000 3449271 0.000
LM-error 2047.718 0.000 4406.113 0.000

Robust LM ;5 R-LM-lag 16.708 0.000 27.232 0.000
R-LM-error 1874.335 0.000 984.075 0.000

LR 50 LR-lag 91.900 0.000 50.670 0.000
LR-error 133.990 0.000 48.790 0.000

Wald 5 45 Wald-lag 18.880 0.016 16.700 0.033
Wald-error 21.300 0.006 15.820 0.045

0 BRTFIR, S4B BRI AR RSN, A
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Table 12 Spatial effect model estimation results
(1) (2) (3) ) (5) (6)
g SDM SAR SEM SDM SAR SEM
GDP GDP GDP POT POT POT
UHV 0.161%*%** 0.168*** 0.165%%* —0.225%** —0.224%** —0.219%**
(0.012) (0.012) (0.012) (0.026) (0.026) (0.026)
WxUHV 0.777%%%* —1.335%**
(0.122) (0.260)
HAEERONM 0.170%%* 0.171 %% —0.24 1 %** —0.226%**
(0.013) (0.012) (0.027) (0.027)
[]FER500 2.246%%* 0.641%*** —4.489%** —0.604***
(0.536) (0.224) (1.254) (0.225)
RN 2.416%** 0.812%** —4.730%** —0.830%**
(0.539) (0.227) (1.259) (0.234)
pEL 0.589 % 0.778%%* 0.746%%* 0.654 %% 0.712%%%* 0.718%%*
(0.076) (0.047) (0.054) (0.067) (0.058) (0.057)
P il 7 & = = = b &
I 1 S R = = = & & &
PR ] 5 RO = = = = = =
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Empowering effect of ultra—high voltage transmission
on urban green development

GONG Jia, WU Zhenlei

(School of Economics and Management, Northwest University, Xi’an 710127, China)

Abstract: [Objective] The ultra-high voltage (UHV) “new infrastructure development” optimizes
the power structure and rational allocation of power resources in China, and injects sustainable
impetus into the green transformation of the economy. This study aimed to explore the green
development effect brought by UHV projects, and provide a theoretical basis and policy
suggestions for promoting the optimization of energy consumption structure and helping to build a
new energy system. [Methods] Based on the panel data of 278 prefecture-level cities in China from
2003 to 2019, this study used the difference-in-differences model to investigate the effect and
mechanism of trans-regional electric power transmission on urban economic development and
pollution reduction. [Results] (1) Ultra-high voltage projects significantly promoted regional
economic development and reduced pollution emissions. (2) Mechanism test showed that UHV
projects can achieve economic development and pollution reduction by improving regional
innovation levels, optimizing industrial structure, and generating substitution effects on coal and
thermal power. (3) Heterogeneity analyses showed that UHV projects had positive effects on
economic development and pollution reduction in the eastern region and the power input region,
but only produced emission reduction benefits in the central and western regions and the power
output regions. Compared with thermal power transmission, UHV projects are more conducive to
promoting economic development and pollution reduction for clean energy transmission. Ultra-
high voltage DC projects had a stronger role in promoting economic development and pollution
reduction than UHV AC projects. (4) Spatial spillover effect analysis showed that UHV
transmission can promote the economic development of neighboring cities and reduce pollution
emissions. [Conclusion] Therefore, the development of UHV transmission technology, regional
energy resource endowment, and economic and social development should be comprehensively
considered to continuously promote the construction of UHV projects. At the same time, China
should strengthen the construction of regional power grids and enhance the use value of green
energy.

Key words: ultra-high voltage projects; energy structure; green development; pollution emissions;
new infrastructure; difference-in-differences model; China
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