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Spatial agglomeration and environmental effects of heavy polluting industries in
China: Characteristics and enlightenment

Abstract

Heavy polluting industries are the important sources of industrial pollutant. Understanding the spatial
agglomeration characteristics, influencing factors, agglomeration mechanism and environmental effects
of China’s heavy polluting industries can help identify potential pollution risk areas to cope with
increasingly severe environmental pollution problems. Based on the industrial economic data from 1999
to 2021, the spatial distribution and agglomeration characteristics of heavy polluting industries are
characterized. It is found that: (1) Shandong, Jiangsu, Zhejiang, and Guangdong are the regions with high
output value of the development of heavy polluting industries in the past 20 years, while Xinjiang, Inner
Mongolia, Shanxi, Shaanxi, Henan, and Sichuan are the potential areas for the agglomeration of heavy
polluting industries in the future. (2) Production cost (factor endowment), environmental regulation,
economic development level, market share, and industrial structure are the key factors affecting the
development of heavy polluting industries, and there is an obvious “inverted U” relationship between labor
cost and heavy polluting industries development. (3) There is regional heterogeneity in the development
of heavy pollution industries. The eastern region has a significant effect of pollution shelter, while the
central and western regions have a more obvious orientation to seek low labor costs and resource
enrichment. (4) The agglomeration of heavy polluting industries significantly increases the emission of
industrial pollutants, and there is an obvious inverted U relationship with environmental pollution, but
environmental regulations have not played a role in reducing pollution and emission. On this basis, the
countermeasures and policy suggestions are further put forward to deal with the agglomeration of heavy
polluting industries and reduce the potential pollution risk, providing reference to achieve the goal of
Beautiful China.
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Figure 1  Spatial distribution of heavy polluting industries in each province of China, from 1999 to 2021

(a) 19994; (b) 2003 4; (c) 2007 4; (d) 20114; (e) 20154 (f) 2021 4; & 54 RABH B
(a) 1999; (b) 2003; (c) 2007; (d) 2011; (e) 2015; (f) 2021; data in Taiwan Province of China is currently unavailable
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Spatial agglomeration and environmental effects of heavy polluting

industries in China: Characteristics and enlightenment

CHEN Hongyang YU Jianhui® ZHANG Wenzhong

(1 CAS Key Laboratory of Regional Sustainable Development Modeling, Institute of Geographic Sciences and Natural
Resources Research, Chinese Academy of Sciences, Beijing 100101, China;
2 College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China)
Abstract Heavy polluting industries are the important sources of industrial pollutant. Understanding the spatial agglomeration
characteristics, influencing factors, agglomeration mechanism and environmental effects of China’s heavy polluting industries can
help identify potential pollution risk areas to cope with increasingly severe environmental pollution problems. Based on the industrial
economic data from 1999 to 2021, the spatial distribution and agglomeration characteristics of heavy polluting industries are
characterized. It is found that: (1) Shandong, Jiangsu, Zhejiang, and Guangdong are the regions with high output value of the
development of heavy polluting industries in the past 20 years, while Xinjiang, Inner Mongolia, Shanxi, Shaanxi, Henan, and Sichuan
are the potential areas for the agglomeration of heavy polluting industries in the future. (2) Production cost (factor endowment),
environmental regulation, economic development level, market share, and industrial structure are the key factors affecting the
development of heavy polluting industries, and there is an obvious “inverted U” relationship between labor cost and heavy polluting
industries development. (3) There is regional heterogeneity in the development of heavy pollution industries. The eastern region has a
significant effect of pollution shelter, while the central and western regions have a more obvious orientation to seek low labor costs and
resource enrichment. (4) The agglomeration of heavy polluting industries significantly increases the emission of industrial pollutants,
and there is an obvious inverted U relationship with environmental pollution, but environmental regulations have not played a role in
reducing pollution and emission. On this basis, the countermeasures and policy suggestions are further put forward to deal with the
agglomeration of heavy polluting industries and reduce the potential pollution risk, providing reference to achieve the goal of Beautiful
China.

Keywords heavy polluting industry, agglomeration, pollution heaven hypothesis, environmental regulation, environmental effect
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Supplementary table 1 Industrial economic data and non heavy pollution industry categories
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Note: The statistical caliber is the total industrial output value (100 million yuan RMB); In 2012, the statistical standard changed from

“total industrial output value” to “industrial sales output value”. The statistical caliber of 2019 is “total assets”
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Supplementary table 2 Industrial economic data and heavy pollution industry categories
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Note: The statistical caliber is the total industrial output value (100 million yuan RMB); In 2012, the statistical standard changed from

“total industrial output value” to “industrial sales output value”. The statistical caliber of 2019 is “total assets”
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Supplementary table 3 Descriptive statistics of provincial data

eyl Ei=tin =<Fiy) TEZ B1E TrEE B ia]
BRI BEE 1275 HPI 14 338.73 18 046.77 1999—2021
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TUWESHBREE {23175k WG 10 142.94 12601.95 1999—2020
ES Tl =& miHsE Jo ISDE 46.93 39.68 1999—2020
TR LR E g ISD 28.60 23.75 1999—2020
TAVEREYF=EE T ISWP 7 596.63 8 113.52 1999—2021
EAEFY)
TVEREHERE J ISWE 30.22 90.58 1999—2021
IR FA T SRR NS A Yabw ER 157 978.40 174 821.80 1999—2021
ZFKRBKF ANYERE S E(GDP) 7T ED 36 652.27 30 206.56 1999—2021
MiADEN GDP 275 MS 15 925.68 18591.28 1999—2021
E_r~I HGDPLLE % IS1 44.31 8.59 1999—2021
gt Hy N
B EE 27T 1S2 7067.40 8180.44 1999—2021
. R&DEARE H 1275 RD1 280.80 473.30 1999—2020
FARBHT B
BRI % RD2 34 993.25 78 802.06 1999—2021
BRRA R R THKF 7T Awage 43 266.44 31991.45 1999—2021
X FNFF R T INEEERR 237z FDI 53.33 68.22 1999—2020
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