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Optimal City Size from the Perspective of Environmental
Friendliness: Based on Empirical Evidence Using DMSP/OLS
Nighttime Light Data
XIANG Ben-wu; ZHANG Yali

Abstract: By using the quantitative relationship between DMSP/OLS nighttime lights data and energy con-
sumption data and the coefficient of carbon emissions from energy consumption, CO, emissions per capita
in a prefecture-level city scale from 2001 to 2013 are calculated based on which this paper builds the dynam-
ic panel data model of determination for CO, emissions to examines the influence of population density on
CO, emissions per capita by using GMM. The results suggest that there is a U-shaped relationship between
per capita CO, emissions and population density in cities, and in the view of minimizing CO, emissions per
capita, the optimal population density is 14. 1 thousand people per square kilometers, and 70% of cities’
population density is below its optimal level which means that the population size in the majority of cities
below its optimal level. It is recommended that in order to propel environmentally friendly urbanization
process, governments should take different policies among cities with different environmental carrying ca-
pacity rather than set one standard for all cities, while exercising strict control over population expansion
for over-populated cities, governments should make full use of potential for absorbs population in less
populated ones. Meanwhile, optimizing space-structure intra-city and balancing population distribution a-
mong different districts in city is necessary to optimize the overall population density in a city level and to
reduce CO, emissions per capita.

Key words: CO, emissions per capita; environmental friendliness; optimal city size



