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Empirical study on the impact of urban economic growth on the quality of
environment : with a focus on 95 cities in the world
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Abstract

Cities are the engines for the economic growth, exploiting opportunities created by
agglomeration economies. However, the high concentration of population and economic
activities in a city has also caused deteriorated the quality of environment. Many researchers
have attempted to investigate the relationship between the economic growth and the quality
of environment. However, the results have been inconsistent. Against this backdrop, the study
aims to examine the relationship between the economic growth and the quality of
environment in a city through an empirical assessment of 96 major cities in the world. The
I-PAT (Influence, Population, Affluence, Technology) model has been used as an analytical
framework. The impact of urban economic growth on the quality of environment in four
areas, namely greenhouse gas emissions, water usage, waste generation and air quality, have
been evaluated. The results confirmed that greenhouse gas emissions, water usage and waste
generation tend to increase as economy develops while air pollutants tend to be controlled
over a certain level of the economic development. Furthermore, the impact of the economic
development on the environmental quality is found to be heterogeneous by continent.
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Table 1 List of cities with the available sources of environmental pollutions by continent

Available Type of
Continent City Environmental Pollutants
CO, Water Waste NO; SO,
Vienna, Brussels, Sofia, Zargreb, Prague, Copenhagen,
oay Tallinn, Helsinki, Paris, Berlin, Athens, Budapest, Dublin,
ETH:I Rome, Riga, Vilnius, Amsterdam, Oslo, Warsaw, Lisbon, @] @] @] @] @]
(Europe) Busharest, Belgrade, Bratislava, Ljubljana, Madrid,
Stockholm, Zurich, Istanbul, Kiev, London
Atlanta, Boston, Calgary, Charlotte, Chicago, Cleveland,
] Dallas, Denver, Detroit, Houston, Los Angeles, Miami,
(’::_) th Minneapolis, Montreal, New York City, Orlando, 0 0 ) ) )
X Ottawa, Philadelphia, Phoenix, Pittsburgh, Sacramento,
America) San Francisco, Seattle, St Louis, Toronto, Vencouver,
Washington DC
L) Belo Horizonte, Bogota, Brasilia, Buenos Aires,
(LE;tin Cuadalajara, Curitiba, Lima, Medellin, Mexico City, ) 0 0 0 0
. Monterrey, Montevideo, Porto Alegre, Puebla, Quito,
Ammerica) Rio de Janeiro, Santiago, Sao Paulo
Bangkok, Beijing, Bengaluru, Delhi, Guangzhou,
OFA[OF Hanoi, Hongkong, Jakarta, Karachi, Kuala , Lumpur, o o o o o
(Asia) Manila, Mumbai, Nanjing, Osaka, Seoul, Shanghi,
Singapore, Taipei, Tokyo, Wuhan, Yokohama
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H N H BEEEA EE Y L
Variables Obs Mean Std. Dev. Min Max
D@1 O|AISIErA
e b 77 22,000,000 29,600,000 924,110 186,000,000
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oy 2 ALREF
o EEZ: = I-C,’ S Iw 95 1,140,000,000 1,270,000,000 54,900,000 7,890,000,000
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A SR =2 HIAHEE
= | =23 Hrl= 289 67 2,040,000,000 2,020,000,000 120,000,000 10,500,000,000
B Iwz (kg. annual)
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| =2 Nf)z = I 67 39.1343 16.8854 4 86
(ug/n, daily)
Gl G- R
=25 S,OZ S ks 66 13.2239 12,5636 0 57
(ug/m, daily)
ol
=T : 95 4,001,789 4,419,516 240,000 19,200,000
P: Population
= oItk GRDP
2 | A per capita GRDP 95 27,409 17,920 1,613 65,749
il (real,$)
T 71&a¢0l
T: Technology 95 0.2947 0.6285 0.0524 6.1976
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Table 4. Analysis results on the effect of economic development on environment

Modell : Model2 : Model3 : ©|7| = Model4 : Model5 :
Dep O| ASIEEA(INIC) = AFEEHInIW1) S EEINIW2) NO, (InIN) SO, (InIS)

Indep. BRI | BRI2KE | BRI | BH2KE [ BRIK; | B2 [ BHIKE | BH2KE | LA | ER|2K

*

Constant | 22317 | 22257 | 5634 | 5606 | 6754 | 6762 | -0022 | -0002 | -4087" | -4007"

InP 0967 | 0968™ | 09967 | 1.000™ | 0969 | 09677 | 0238 | 0246 | 03977 | 0376™

InA 05217 | 05357 | 03707 | 04377 | 02067 | 0131 | 0037 | 0221 | -0048 | -0480

InA’ 0.0028 0.015 0013 0.032 0076
InT 0461" | -0462™ | -0404™ | -0406™ | -0059 | -0.035 | -0029 | -0087 | -0203 | -0.070
R’ 0857 | 0857 | 0826 | 0827 | 0916 | 0917 | 0234 | 0247 | 0306 | 0327

Adj. R? 0.851 0.849 0.821 0.819 0912 0911 0.198 0.198 0.272 0.283

[O|feF ¢ ko L 24 01, 005, 001 $=F0IA K2t

H 5 ChSE S 24 A

Table 5. Results on the effect of continental characteristics

Dep. Modell : Model?2 : Model3: H7|& Model4 : Model5 :
Indep. OJAISIELA(NIC) | SAFEEH(INIWIY) | EHAEr (nIw2) NO; (InIN) SO, (InlS)
Constant 3.0427 6.7066 6.2094 -0.1138 -0.5319
InP 09279 0.9513 0.9967 02454 0.1967
InA 0.5005 0.3478 01751 0.0102 0.0152
InT -03533" -0.2222" -0.0444 -0.0382 -0.2209
LDy -0.0418 0.5614" -00258 -04476
(Latin America)
NA Dummy
(North America) G067 e
EU Dummy(EU) -0.4486* -0.8894 0.0838 -0.0962 -1.1953"
InA*LA 0.0915 019727 0.0495 0.0517
INA*NA 0.1589 -0.9434°
INA*EU -0.1580 04845 -0.0967 -0.0876 -0.3488
R 0.8717 0.8645 0.9258 0.2752 0.3880
Adj. R? 0.8587 0.8501 0.9170 0.1893 03141

xmo 7L 01,005, 001 £E0|A So|Bt
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