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Table 2 Estimation results of the spatial pattern evolution of PIEs
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FEA%R 1679 1679 1679 1679
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Table 3 Estimation results of the spatial pattern evolution of PIEs sectors
- AE4Jm il Aol Tl HEEBIRHS R I
Yiy Yy Yy Yoy Yie You Yi Y Yis Yau Yis Yis Y Yau Yiy Yi

w — 0.3670™" — 0.1979"  — 0.1789" —  04254" — 0.5528" —  0.1258" — 0.3534" —  0.1544"
LAMBDA 0.6512™ — 0.5325™ — 035097 — 02397 — 049157 — 0.57838" — 04701 — 0.3988" —
g 0.3098 -0.2076 -0.1584 -0.1519 0.6336™ 0.6299™ 0.4649™" 0.098 0.2719™ 0.1078 0.3211 0.1156" 0.1179" 0.1341" 0.1469" -0.0234
ER, -0.0072 -0.0013 — —  -0.013" -0.0060 — —  -0.0059" 0.0005 — — -0.0019 -0.0023 — —
ER, — — 0.0174" 0.0063" — — 0.0113™ 0.0066" — —  0.0081" 0.0023' — — 0.0040" 0.0027"
AE, — 0.1403 — — — 00959 — — — 0.0501" — — —  0.0278" — —
AE, — — — 0.0942"  — — —  0.06617 — — — 003127 — — — 0.0083™
Ir -0.0950 -0.0142 -0.1047 0.0047 0.0889 0.2506" 0.2891" 0.0101 -0.0411 -0.0574 -0.0264 -0.0806 -0.0137 0.1184™0.1732"" 0.1072"
TA, -0.0006 0.0017  0.0011  0.0007 -0.0022 -0.003 -0.0018 -0.0015 0.0005 0.0017 0.0035 0.0002 -0.0013 -0.0005 -0.0018 0.0009
TA, -0.0362  0.0032 -0.0557 0.0029 -0.0283"-0.0675"-0.0913"" -0.0433" -0.0215"-0.0323"-0.0834" -0.0325" -0.0101 -0.0133" -0.0161 -0.0048
RD 0.0027  0.0032  0.0205 -0.0055 0.0047 0.0347" 0.0424" 0.0240 0.0188™ 0.0278" 0.0663" 0.0280" 0.0027 0.0031 0.0039 -0.0007
BE, 0.0575" 0.0481" 0.1084" 0.0294™ 0.0062 -0.0044 0.007 -0.0117 0.0082 0.0006 0.0164 -0.0062 0.0103" -0.0050 0.0029 -0.0007
BE, -0.0013  0.0011 -0.0022 0.0007 -0.0016-0.0044"-0.0066" -0.0008 —0.0028" -0.0039" -0.0111" -0.0032""-0.0003 0.0001 -0.0011 0.0003
FEAREL 1679 1679 1679 1679 1679 1679 1679 1679 1679 1679 1679 1679 1679 1679 1679 1679
Breusch-
Pagan test 2234.23"™ 3950.117 3244.57" 3190.357°525.40 811.54™ 405.56™" 1227.00™ 639.99" 671.89""458.51"" 1395.84"7966.92" 670.96" 447.35™"1226.35™"
Likelihood
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The Impact of Environmental Regulation on the Spatial Pattern Evolution
of Pollution-intensive Enterprises in Foshan City: An Empirical
Study Based on 2004 to 2013 Economic Census Data

Shen Jing', Liu Wei',Yehua Dennis Wei’

(1.School of Geography and Planning, Sun Yat-Sen University, Guangzhou 510275, Guangdong, China;
2.Department of Geography, University of Utah, Salt Lake City, UT 84112, USA)

Abstract: Little attention has been paid attention to the intra-urban scale of spatial distribution of pollution-in-
tensive enterprises (PIEs). Most previous studies have examined the macro-middle scale impact of environmen-
tal regulation (ER) on the location changes of pollution-intensive industries (PIls). Foshan City, in Guangdong
Province, China, provides an excellent location-based case study regarding ER effect on PIEs. From the Fos-
han’ s experience, we can exam how ER affects the spatial pattern of PIEs location within a metropolitan area.
And in the Foshan study, it improves the air quality and other environmental factors by adherence to decades
of environmental controls. Thus, this article employs the data of National Economic Census of 2004, 2008 and
2013 and analyzes the PIEs in Foshan City according to industry codes of Industrial Classification for National
Economic Activities. Using kernel density estimation and spatial autoregression model, investigators explore
the evolution of spatial distribution of PIEs in Foshan City in 2004, 2008 and 2013. Moreover, the article em-
phasizes the influence of dynamic ER on the location changes of PIEs at the incorporated municipal district, or
urban level. In addition, we selected 4 typical firms in 4 industry sectors, so as to examine the spatial responses
of different PIIs operating under ER controls. This study’s findings indicate that PIEs first concentrate in the
periphery of the central city, then spread into the suburban areas which is consistent with the trend of suburban-
ization and borderization. Also ER has gradually become an important factor affecting relocation of PIEs at the
municipal level. However, the sign of ER coefficient in the model is not static, but rather reversed as environ-
mental policies being stricter. In detail, new businesses preferred areas with lax ER and under weak environ-
mental controls. In contrast, enterprises tend to enter areas with stringent ER and agglomeration effect as envi-
ronmental controls becoming stricter. We attribute this shift to improvement of industry awareness of environ-
mental protection and more environmental investment to achieve higher environmental standards. Further-
more, we find the spatial response of different industries under ER differs, and there is industry heterogeneity
when ER affects the spatial distribution evolution of PIEs. We attribute this pattern to difference in industry
characteristics and pollution situations. These findings indicate that the governments could design proper regu-
lations for each industry after they have weighted comprehensive interests such as consequences business relo-
cation. The differences in environmental policies have made differentiated spatial patterns in 4 different PIEs.
This article aims to complement research on the impact of ER on PIEs on the intra-urban scale by examining,
in detail, the spatial pattern evolution of PIEs at the municipal level. Our results provide a finer geographic per-
spective for understanding the location changes of Plls, and offer policy implications for governments to
achieve business replacement and industry upgrading.

Key words: environmental regulation; pollution-intensive enterprises; enterprise distribution; Foshan City



