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The Effects of Population and Economic

Agglomeration on Haze Pollution
—An Empirical Analysis Based on Spatial Panel Date Model
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Abstract  [Purpose/Significance] Population and economic agglomeration are power of high quality
development in China. Since the ecological environment is an important part of high quality development,
how to coordinate agglomeration and environment is the key to realize sustainable development.
[Design/Methodology] Based on the extended out density function, and China’s 289 prefecture-level cities panel
data from 1998 to 2018, combing with spatial economics theory, from first tier cities, second-third-fourth tier cities,
fifth tier cities, perspective to test how population and economic agglomeration affect haze pollution.
[Conclusions/Findings] There is an N shaped cure relationship between population agglomeration, economic
agglomeration and haze pollution. It shows that the promotion of urbanization and industrialization first increase
haze pollution then decrease, when it exceeds the carrying capacity of land, environment and resources will
aggravate haze pollution. Furthermore, the relationship between population agglomeration, economic agglomeration
and haze pollution in medium-sized cities presents an inverted U shaped cure, but the agglomeration and haze
pollution in Mega cities presents positively. The robustness test results further verify the above conclusions. Based
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on this, when leveraging the effect of scale economy to promote high quality development, environmental carrying
capacity should be paid attention to, and controling haze pollution should adapt to regional joint goverance.

Key words population agglomeration; economic agglomeration; haze pollution; N shaped cure; spatial spillover effect
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017 0327 2817 026" 446 3.99°"
InPgdp
(15.05) (7.21) (7.23) (5.89) (8.25) (7.77)
WPEDI 0.01™ 006" 0.57™" 0.02 0.61° 0427
n (15.05) (5.43) (6.14) (1.43) (5.31) (3.69)
c —2.05™ ~17.74™ ~15.53"™ 2.55™ —48.58™ —42.70™
(-18.53) (-9.98) (-9.42) (5.81) (-9.13) (-8.32)
Wiy 027 0247 0247 0247
n - (7.3e+044) (9.1e+04) - (4.1e+04) (4.0e+04)
~0.006™ -0.03™
Wxind — — (-8.29) — (-16.97)
ot thet -3.85™ -3.81™ 203" ~1.59™
gt theta (~128.15) (-123.17) (~64.79) (-25.71)
{oma2 2.58™ 2.11™ 19.48™ 19.13™
sigmaz_e (22.45) (22.93) (19.30) (18.73)
R 0.2552 — 0.1910 — —
N 6069 6069 6069 6069 6069 6069




%24 % ZEM, F:

A 5225 R TR R T 2 A a6 LA B 67 -

SRS RE, P RS F 5 g 2 )
FAENRU IR R R, REAE P 1%AKF T
B, P IE6.13527.21. MR K
T6.13 (459.4470/ ) B985 SUERE, PSS 2
Rl o SO = 175 e i B A G S el S el v
B, RIE O EE 5 RN 23 38 I Tk vs B P HE I
o YA ORI ) R fE6.13 (459.447T/
AN HANF27.21 (6563.764470/ ) IF, pEMbAEER
P e I R 28 55 N oA M 25 4 Vs e o 247
MR IK P 28 AN RiA27.21 (6563.7644.7T/
N B, P AR R I H X i, RS R
SR, RIS g G Y. B bR R I, PRk
IR 5 AT SO, HE I =38 2 [ A7 AEN R i 255
R, RBAESHRP1% KT FEEREE, B0
BIFE1.1358.5, B R F1.13 (3.1000/
A 8 AR, IR K R A 2SO,
Heofa i 2, /- E R KIS AEL.13
(3.1000/ ) FH/NTF8.5 (4914.7758/ ) I, 7ok
ER IR T 5 I I B 28 5% 80 0 25 A R I SO, HE TR«
YA SRR I B N B 8.5 (4914.7776/
N i, AR SISO, HE R -

UEAl, 515 G 5 PR SO, HE R 23 1] R H 0

FE 25 TR R 1% K N B3 4 0, Rl 5 TS
YL 5580, HE R AT A (A0 H 0N, el e 5 52 it
IRES G v BLBUR I N DA I Ay 3o . 72l
58 2 ) 3 5L 2 ) T AR AR R v 1% 7K 7 24
B, 0 AHAH 1 DX M A 3R 2 T Jod ¥ RN 6 AR
X 55 %5 G 7 A A ) RN

AN 7 T T B TR IS i A ) T RS R
1998~20184F, A5 5F 8RN 55 5675 Y s
NI, 55 N 5 G B 3R IR B V5 e b (K 5%
Wi, ASCHE T E 1960 ~20194F I 6] 51 5, 5%
BT, T AICO, 5 7 H A CO, HE =
VERIEG AR R, NOSEFER BN
1% B 5 A R AR IS B R R, T RA20104EA
BN IREE, Ao A NPT 5 T e T
A, BHRETE ChESGIHES) Sk
ITEAREE, o EdR R AR B P,
RN 513 2R 645 H

Wil /N VB SE S R R, AE R NHE
WL L FER, 5 ANBCO, M AL CO,HE &
Z AN M SR, HRETE SR 5%7KF
IR, IO SS5 R P ECOo R E
RN AE1960~20194F 52 S it 8 5 0 i P 48 o

=6 OLSEFIZER

TE A#CO, BALHEARCO,
(InPop)’ 6.417(2.34) 6.417(2.34) S
(InPop)* —84.79"(-2.23) —84.79"(-2.23) J—
InPop 374.127(2.12) 376.127(2.13) J—
(InEco)’ S 0.02"(3.98) S 0.03"(5.00)
(InEco)® — —0.27""(-3.93) S -0.36"(-5.37)
InEco N 1.48(5.62) I 2.08"(8.10)
C —555.457(-2.04) —2.25"(=7.27) ~5555.457(-2.04) 1.26"°(4.19)
R? 0.9500 0.9749 0.9693 0.9853
N 60 60 60 60

. ER5BR

o R 48 5 1F e G R ) i R, AR
T, NOHEFER O NS T EHEE)
77, AR IREEAE A i P R S A T oy,
TREVMR I N KA RER HAERHERR, &%
IR 8 55 5 k£ ] P R R ) DG )il . AN SO
TR A, AT E1998~20184F
2897/ b 2 T THI AR Bl , 4 2% 0] R R 22 4 N 93 Bt
JoWi, M. DUk S Tk AL
F A T T ARORR TR L 2 ] AR TR 5 B AR TR
BT, SUE % 8% N 1 5 20 5 42 R0 2 5 1 Y 11 5%
m, RN LA R,

1. N AR 55 5575 G s i BN I 26 0 &

HN CVER SO 55 375 Qe e K /NI Z TR AE
ITE ¥ L AUNEE S S8 CLE I R R S N A
S RRWNIRE S E28707 25 ¢ Itk sl SIS EiiiE N
RS RSB AT P, 2 IRk Ty %5 50
Geo BHAE IR IEAL Bt AW, AP A
Bi BBy QeAk A B, HN AR D)
TS SIS B ) kA oy T RASR v Y B A
K, BEEERE G, BN RSB
D3ty BRI R I S, R K S
R

2. LB 4G R BN 20 R
HZGF I 55 55 G WAE K /NI Z TR AE
WEE. BUFERRLE TP KIEN B, 2558
BB AN B 2, KRG A



68 - LT A K F R GRAHR)

% 24 %

e I Ty = PR HESCR, InRZBIX 5 5
oo WA RTHRIILN KRN B, SR P4
(R ZE TF ONAT B T Ak 2 4, HIBURF N
SIS AT R T e R BE D, BEm RS
V59, HEEINEMNINRE], HETHRD AR
FRWIB B, SR A R 2 B RN 2 18 5
G, R A S G

30U, K=o it XOR 5 55 4t
FKIX,  HPM2.SHENS BT SIS A 4%, A7
575 6] AN, 5 SO AT HLIX 55 5 75 QAR .
BEAE, AR SR 25 575 G L B SO, HlE U 5 iy
ENBZ R R, RIS 25 575 B K SO, 1
JBCERE R G R E L, ol i AT
VARE NS, PR Gge. ieAh, A
Je 28 G E ) COMF IR 2 A AF AEN R R G R

ERERRYN D AT SN 5 5 Yit
BRI, D H L N O 2 B AR DL BRI S 5
Vo4, AR PUT LR BRI

1 N IR SR F [ 20 D Je 1 vy oo A o ) 2
HEBN Ty, AHAEGE B R N DX T BB Bt
VAR ACF-AN I HTEE, JCIE IR BT K ik
W N 78 3 5 RSN T AR ), IR A AR ANA T
SCOUMAE LR, EDRE I T A3 n] g 2 e il 7k 4
Jio /NI G SR NA S EBOR, i 5e %
WOTEE . BT DA, AR RN
M, IR NA MBI, Tk K B I T N
e N FHENTRIRE, AR, 8 e N AR
R AR . Mo, NS D7 AL
AL 2l e, IS 57 B AN AR BN AR RO K
[ 2055 R s, SOBURF Y. Y B A ORBOR AR Ry A
P A2, Bl N B8 2 22 v LB AL ML 5 22
SEGPDLEE . SRR T S TR A AR, S
FI BN FIA AL L

2. TR BRI, M E U BUR S W)
IS, VB IR 28 5 A AT AR S Z2 B, ol
IR BT IRE T 28 5 R KT I P A b X,
53 IOV &S VAN o b ANNNSTE 53 NS | /S o
17 73 DY TL e i 7 LA e sfilig k., BT R A
BRI T, 3B R PTG G R %
Jt, WUV RHIER R 2 5 RN 5 S 79 Q. B
A, T 5 S e B A A R AN, RIVAR AR X
Z VTR AN EAE M, A BRI R S L “ S 9
FEAEZE" DG, A DCBURF YOI 9 A5 G BEAT
WA, SR A P I

3. Z I PIB RN RO BEN. 2Tl

DT, B EET R E EBUN . A R
KFEZ 5. BUFNAINEASE HIAT, KIS
MANNE BREGHEZAER, IRAERI AT
&, RN FARIAEEAT 0 SEAT R D], i il LA
PP ER S5 0 AN R LI 28 5 o Al W RS 37 R R R
W, 7 R RE R BRI A BN, B
RETFER AR AN TE S 1K S s 55—
17, s G R AL B AR AL S 25 S U B R S Y,
PlniEaR) ek BORBOR) S, DAIRRG G
HEcEL . Ja REM LB NSIRON, i, ERR
Z 5 RY IS, X IAEEYS Q4T T LU A
ibs Sy, ELACEAE, Bl AT A2k
AT 3 B SAT o R D> — R LA
AR IS ik B AR A Aok R

TR

@O Hikig: B-okeE A ERE.  GBUFT{E
WY - BUNE R .

@ hEFHE. BT, 5. SPBRKEABMNE)SE
YRR BRI .

@ P EYR T2 204 505 R20204E (T R Mk ik S HEAT
B, eI dbnt. K. WYL ERZE 19T
TEDUEES . AFEE KBS BRE MMM 191
s AT B3 M. VL. BTN .

SE 3 Hk

[1] LIU M, HUANG Y, JIN Z, et al. The Nexus between
urbanization and PM2.5 related mortality in China[J].
Environmental Pollution, 2017, 227: 15-23.

[2] HU T, ZHANG J, XING X, et al. Seasonal variation
and health risk assessment of atmospheric PM2.5-bound poly
cyclic aromatic hydrocarbons in a classic agglomeration
industrial city, central China[J]. Air Quality, Atmosphere &
Health, 2018, 11(6): 683-694.

[31 ZHU G, HU WH, LIU YF, et al. Health burdens of
ambient PM2.5 pollution across Chinese cities during
2006~2015[J]. Journal of Environmental Management, 2019,
243:250-256.

(4] TKTT, AR T7. PR SIS G A8 HL 5 M A
B3 H (7], A E AR5, 2014(6): 70-82.

[5] EJ%, SE&Ak. AR B SRR B B i 2 fL A [J].
rE T &5, 2016(12): 75-89.

[6] LIU J, ZHAO Y, CHENG Z, et al. The effect of
manufacturing agglomeration on haze pollution in Chinal[J].
International Journal of Environmental Research and Public
Health, 2018, 15(11): 2-15.

[7] EIFE, XL, BB AT, Al S5 giis g & T


http://dx.doi.org/10.1016/j.envpol.2017.04.049
http://dx.doi.org/10.1016/j.envpol.2017.04.049

%24 % ZEM, F:

A 5225 R TR R T 2 A a6 LA B 69 -

WUEF (K LA D], W 51 2835F, 2018(1): 147-160.

[8] # it , X, b 2R %k 55 5 5 G i) S me HL I ).
KRIEH T RF RS, 2018, 39(3): 24-31.

(9] S0, tRf 2. P b FARSE . S o TS 25 561
GeI]. N 1B 5 R ET, 2018, 28(6): 93-102.

[10] FANGJ Y, TANG X, XIE R, HAN F. The effect of
manufacturing agglomerations on smog pollution[J]. Structural
Change and Economic Dynamics, 2020, 54: 92-101.

[11] RS, k. 4R 58 55 0a0flk: ki AASE 22 BE 52 e kv
DL E LRI T ST [T]. HEFRLEUE, 2014(7): 86-114.

[12] VEHRHE, ER, 55, LUF AR I 55 4 5 Y 5w (1
(TR FE)]. IR U S PR, 2019, 28(1): 1-11.

[13] USHIFUSA Y, TOMOHARA A. Productivity and
labor density: agglomeration effects over time[J]. Atlantic
Economic Journal, 2013, 41(2): 123-132.

[14] HAN F, XIE R, FANG J, et al. The effects of urban
agglomeration economies on carbon emissions: evidence from
Chinese cities[J]. Journal of Cleaner Production, 2018, 172:
1096-1110.

[15] $HEE, EIFEAD, AR, 55, QT8 28 25 ) 3 A 45X
X RRRE )], EEREERL A, 2021, 21(2): 1-15.

[16] Z2E—, XME L, AERARR. 3T (a) A A o 5 55
V5 e FF N %3 BE o AR A [J]. B8P 30S, 2021(2):
80-94.

[17] B RZ, ERE5. A MRS AR 5 5 5075 J4in
BH[T]. Rk, 2021(1): 1-12.

[18] QIN B, WU J. Does urban concentration mitigate CO,
emission? evidence from China from 1998 ~2008[J]. China
Economic Review, 2014, 35: 220-231.

[19] B2, W], 2. B2 28 53T %5 5875 G4 i A8 BL5%
W [J]. 38T i), 2017(9): 83-93.

[20] WU J, REIMER J. Pollution mobility, productivity

disparity and the spatial distribution of polluting and non

pollution firms[J]. Journal of Regional Science, 2016, 56(4):
615-634.
[21] AR, 5K AT, TR B, £ U AL 2R K1Y RE M R Y #E

5 E L6 [)]. B HEHH L 2019(1): 36-60+226.

[22] Z'REZE, 0. AR S K AT TR RN T 25 5
23 DR LN 2], PR ZEBFIIEIT, 2018(4): 52-64.

[23]LU W, TAM V W, DU L, et al. Impact of industrial
agglomeration on haze pollution: new evidence from Bohai Sea
economic region in China[J]. Journal of Cleaner Production,
2021, 280: 124414.

[24] SHEN N, PENG H. Can industrial agglomeration
achieve the emission-reduction effect?[J]. Socio-Economic
Planning Sciences, 2021, 75: 100867.

[25] ZRBE 3, 25k, )54, A AR A T AR SR 25 5
VSIS, 5 B, 2015, 37(9): 29-41.

[26] AKFI AT, B N ARSI 5 o 5y Gy TR A7 AR
PRLA[T]. /LB, 2021, 37(2): 167-175.

[271J1 X, YAO Y, LONG X. What causes PM2.5
pollution? cross-economy empirical analysis from
socioeconomic perspective[J]. Energy Policy, 2018, 119: 458-
472.

[28] XIE R, WEI D, HAN F, et al. The effect of traffic
density on smog pollution: evidence from Chinese cities[J].
Technological Forecasting and Social Change, 2018(4): 1-7.

[29] XU B, LIN B. What cause large regional differences
in PM2.5 pollution in China? evidence from quantile regression
model[J]. Journal of Cleaner Production, 2018, 174: 447-461.

[30] XIE Q, XU X, LIU X. Is there an EKC between
economic growth and smog pollution in China? new evidence
from semiparametric spatial autoregressive models[J]. Journal
of Cleaner Production, 2019, 220: 873-883.

[31] Z=5 48, M7KHE, T28. fligER. K5y
T HEIRHE)]. U B, 2010, 32(9): 36-44.

[32] CICCONE A, HALL R. Productivity and the density
of economic activity[J]. American Economic Review, 1996,
86(1): 54-70.

[33] A, sKIGE. rb I 55 4 75 e ) 25 RN S 4235, e
PEER LI [T]. P E TALZET, 2019, 655(4): 13-26.

% B R


http://dx.doi.org/10.3969/j.issn.1002-8102.2018.01.010
http://dx.doi.org/10.1016/j.strueco.2020.04.003
http://dx.doi.org/10.1016/j.strueco.2020.04.003
http://dx.doi.org/10.1007/s11293-012-9354-y
http://dx.doi.org/10.1007/s11293-012-9354-y
http://dx.doi.org/10.1016/j.jclepro.2017.09.273
http://dx.doi.org/10.1111/jors.12266
http://dx.doi.org/10.3969/j.issn.1002-5502.2019.01.004
http://dx.doi.org/10.1016/j.jclepro.2020.124414
http://dx.doi.org/10.1016/j.seps.2020.100867
http://dx.doi.org/10.1016/j.seps.2020.100867
http://dx.doi.org/10.1016/j.enpol.2018.04.040
http://dx.doi.org/10.1016/j.jclepro.2017.11.008
http://dx.doi.org/10.1016/j.jclepro.2019.02.166
http://dx.doi.org/10.1016/j.jclepro.2019.02.166
http://dx.doi.org/10.3969/j.issn.1002-8102.2018.01.010
http://dx.doi.org/10.1016/j.strueco.2020.04.003
http://dx.doi.org/10.1016/j.strueco.2020.04.003
http://dx.doi.org/10.1007/s11293-012-9354-y
http://dx.doi.org/10.1007/s11293-012-9354-y
http://dx.doi.org/10.1016/j.jclepro.2017.09.273
http://dx.doi.org/10.1111/jors.12266
http://dx.doi.org/10.3969/j.issn.1002-5502.2019.01.004
http://dx.doi.org/10.1016/j.jclepro.2020.124414
http://dx.doi.org/10.1016/j.seps.2020.100867
http://dx.doi.org/10.1016/j.seps.2020.100867
http://dx.doi.org/10.1016/j.enpol.2018.04.040
http://dx.doi.org/10.1016/j.jclepro.2017.11.008
http://dx.doi.org/10.1016/j.jclepro.2019.02.166
http://dx.doi.org/10.1016/j.jclepro.2019.02.166
http://dx.doi.org/10.3969/j.issn.1002-8102.2018.01.010
http://dx.doi.org/10.1016/j.strueco.2020.04.003
http://dx.doi.org/10.1016/j.strueco.2020.04.003
http://dx.doi.org/10.1007/s11293-012-9354-y
http://dx.doi.org/10.1007/s11293-012-9354-y
http://dx.doi.org/10.1016/j.jclepro.2017.09.273
http://dx.doi.org/10.1111/jors.12266
http://dx.doi.org/10.3969/j.issn.1002-8102.2018.01.010
http://dx.doi.org/10.1016/j.strueco.2020.04.003
http://dx.doi.org/10.1016/j.strueco.2020.04.003
http://dx.doi.org/10.1007/s11293-012-9354-y
http://dx.doi.org/10.1007/s11293-012-9354-y
http://dx.doi.org/10.1016/j.jclepro.2017.09.273
http://dx.doi.org/10.1111/jors.12266
http://dx.doi.org/10.3969/j.issn.1002-5502.2019.01.004
http://dx.doi.org/10.1016/j.jclepro.2020.124414
http://dx.doi.org/10.1016/j.seps.2020.100867
http://dx.doi.org/10.1016/j.seps.2020.100867
http://dx.doi.org/10.1016/j.enpol.2018.04.040
http://dx.doi.org/10.1016/j.jclepro.2017.11.008
http://dx.doi.org/10.1016/j.jclepro.2019.02.166
http://dx.doi.org/10.1016/j.jclepro.2019.02.166
http://dx.doi.org/10.3969/j.issn.1002-5502.2019.01.004
http://dx.doi.org/10.1016/j.jclepro.2020.124414
http://dx.doi.org/10.1016/j.seps.2020.100867
http://dx.doi.org/10.1016/j.seps.2020.100867
http://dx.doi.org/10.1016/j.enpol.2018.04.040
http://dx.doi.org/10.1016/j.jclepro.2017.11.008
http://dx.doi.org/10.1016/j.jclepro.2019.02.166
http://dx.doi.org/10.1016/j.jclepro.2019.02.166

	一 相关文献回顾
	一 集聚对环境污染的负相关性
	二 集聚对环境污染的正相关性
	三 集聚对环境污染的非线性关系

	二 理论模型
	一 模型建构
	二 理论假设

	三 数据来源与变量描述
	一 数据来源
	二 变量描述
	三 空间相关性分析

	四 实证结果分析
	一 基准回归模型
	二 异质性分析
	三 稳健性检验

	五 结论与启示
	注释

