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Abstract

Clean heating is expected to play an important role in reducing air pollution. However, there is
currently a lack of empirical research on the relationship between clean heating and air pollution.
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In view of this, this article takes the implementation of the Plan for Cleaner Winter Heating in
Northern Region (NCH) as an example and uses data from 282 prefecture-level cities in China from
2012 to 2021 to empirically explore the relationship between clean heating and air pollution. Em-
pirical evidence shows that NCH can significantly reduce SOz pollution by about 20.0% and PM2.5
pollution by about 35.5%, which remains significant after parallel trend testing and placebo test-
ing; Heterogeneity analysis shows that the implementation effect of NCH policy is more significant
in the eastern and western regions. This study can reveal the relationship between clean heating
and air pollution, and provide a scientific basis for the government to formulate better clean heat-
ing policies.
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KI5 FHE TATH NI A SR AEIA 1) Ky =A@z /K F[16]; 4) Lin F1 Zhou (2022)>K A Shepherd
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Table 1. Descriptive statistical results of variables

= 1. BEMMEMGITER

(1 2 3) “ (%)
A N mean sd min max
InSO2 2820 0.423 1.307 -8.517 3.931
InPM2.5 2820 0.254 1.254 —5.745 6.248
NCH 2820 0.241 0.428 0 1
GI 2820 0.206 0.103 0.0439 0.916
InUIS 2820 3.740 0.234 2.440 4.429
InTTS 2820 6.635 1.120 2.996 10.56
InGDP 2820 10.79 0.555 9.007 12.46
InPD 2820 5.739 0.978 1.738 9.087
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DOI: 10.12677/jlce.2025.144038 370 RBRZ 5


https://doi.org/10.12677/jlce.2025.144038

TR &5

SCHERZBGR R G 3 — P B . 407k 2 [ (3)s (BT, SRR 1B BER VI T B G , NCH BURXT
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Table 2. Benchmark regression results

2. HERFER

0] 2 (3) “)
A InSO2 InPM2.5 InSO2 InPM2.5
NCH —0.200%** —0.355%#* —0.163%** —0.349%**
(-5.194) (-8.014) (-3.691) (-7.002)
Gl 0.045 —1.054%* 0.336 —1.034%*
(0.109) (—2.404) (0.711) (-2.101)
InUIS -0.092 —0.338%* -0.121 —0.260*
(-0.810) (—2.450) (—0.939) (—1.674)
InTTS 0.048 0.032 0.031 -0.003
(1.184) (0.757) (0.670) (—0.058)
InPGDP -0.127 —0.352%%* —0.011 —0.293%**
(—1.584) (-3.569) (-0.116) (—2.698)
InPD -0.204 —0.336%* —0.054 —0.359*
(-1.301) (—2.082) (—0.285) (—1.936)
Cigielt 3.031%* 7.332%%x 1.066 6.737%%*
(1.994) (3.938) (0.602) (3.210)
g T [ 5 R il P P i
e 161 [ 5 850 il P P i
WIIE 2820 2820 2348 2348
R-squared 0.884 0.842 0.885 0.853

VE: wwr ek R RIROR 1%, 5%A1 10%K RIS TS 3 1.

(=) Bk
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B LRI 2 R T AR RIFPAT S . S T HEBR AT REAEAE N 2 LR ME R e, FRATHE R AR
(2016 “E)MIRE . MHFRATATLARIN, BORSCinT NCH XS K05 4 it 250 90% B 15 X i) _E A4
0, LA B 7E BSOS S Ao R AR SRIR 2 VA B 2 72 3o DLBLERUEFRAT] DID BB AT 42 1R -

2. LRI

N Y SR AT b S S IO 2H P LR TS T, I SRAZ AR A (V) A, AR SOCR B BT S . HAAkHh,
PAVIE S BEALE o BOVIAE , SR FH P ik s 3 T AR D i st B 1) () A8 EL 0035 e e R o, 0 0 RS
T R R S A E s . A, T U B FRAT T AR R R AR ) . R T A SR HER
PE, RATESE FRIFE 500 K. 4558 WE 3 Bt b B4 RE /B A BE 4. RATRT LAE B B
LGB AT RECEAL T 0 AeAy, BEAEIRNE REL 0.2 F1-0.335 5B T 2B AR /. N
MARATAT LA 4518, NCH BUEXT SO, Al PM2.5 HA &3 50 .
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Figure 1. Parallel trend test results of NCH policy on SO2
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Figure 2. Parallel trend test results of NCH policy on PM2.5
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Figure 3. Results of placebo test
& 3. REFIRIELER

(=) BT

A SCHEEAERNVARBRL R A R FE T 2N TR S, LR, RER B, TR 2
HAFAE R E Z R . AP EHX TR RIEL T R EKFE R TR F#0 3 & T X, R AT
SR RA R A BB DUNES SR BRI R R, RS R Wk 3, v LA F| NCH BUK
FEXT InSO; HIFEMA ., PEHI-0.123 (t=—1.571)ARIE 23, AR Al i [X 2 304 2 47 1) QTG ; T X6 T InPM2.5,
ARHB—0.272 (t=—4.078) H#—0.492 (t=—6.622). PH#—0.220 (t=—2.308)%) £ &3 fiAHI, Hdrrh sk
RGN, PEEBAAT S . HULIGIE T H1. IR g Rk v X B AR M Z5F K1 LA A T3
HUHIBR 1] 7 I 7 AR S AR i A AT AR T BE 77, IS BRI v b DX AR b 2R 30 X sk 2R %
T, X T R TS DU Tl (k. A ) A SRR, SR A B = (an Ll L TR [22], SV
P AR R IR [ EK . R0 S il b dim A (K = AT 4050) (23], BEIRSSH AR, B
AL B R 2 328 3 o

Table 3. Heterogeneity analysis results

3. REMONER

A InSO; InPM2.5
xR o it R H i
NCH —0.227%%* —0.267*** -0.123 —0.272%%* —0.492%#* —0.220%*
(-3.355) (—4.545) (-1.571) (—4.078) (—6.622) (—2.308)
RN 3.298 1.646 5.093* 0.394 12.002%** 9.675%*
(1.052) (0.758) (1.876) (0.134) (4.446) (2.167)
P AL & P P i P i il
I T I R P Eetil i Eetil i il
B [ ] 5 2840 P il Eetil il et i
Observations 1000 990 830 1000 990 830
R-squared 0.891 0.875 0.891 0.904 0.803 0.832

VE: wwr ok R RIROR 1%, 5%A1 10%K RIS TS 321
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