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Sustainable Development Capacity Evaluation based on

Urban Ecological Footprint:
A Case Study of Shenzhen

WU Jian-sheng, LI Ping, ZHANG Yu-qing
(TheKe Laboratary for Enwvironmental and Urban Sdences, Sherzhen Graduate School, Pdcing University, Shazhen 518055  hina)

Abstract:; Quantitative evaluation of urban sustainable development capacity has been heavily researched.
Development capacity indicators based on the calculation of an ewlagical footprint are an effective means
of evaluation. The ecological footprint of Shenzhen in 2005 was calculated using different land use types
and consumption categories. The composition of ecological deficit and ecological footprint matrix were also
analyzed for policy applications. Ulanowicz s development capacity model was adjusted by introducing a
factor of ecological deﬁcit/surplus per 10 000 RMB of GDP, and then used to evaluate the sustainable
development capacity of the ecological and economic systems of Shenzhen. The eclogical deficit of
Shenzhen in 2005 was 3. 16 hm? per capita, and the ecological footprint is about 57 times greater than
capacity. During 1986 ~ 2005, the ecological deficit increased by more than ten times. Sustainable
development capacity continued to rise, and was highest in 2005 at 6 49, nearly four times that of 20
years ago. The stability of the system has also gradually declined. Resource utilization efficiency reached
its highest point in 2003. Results of this study show that it is not accurate to determine whether an uiban
area is sustainable based only on a single ecological footprint model. Based only on the change in
eclogical deficit over the past 20 years, it could be concluded that Shenzhen s current development is not
sustainable. However, the city is still developing rapidly. The altered model of sustainable development
capacity includes ewlogical, economic, social and other factors, which can be used to evaluate the
sustainable development capacity of an urban area more comprehensively and accurately. We make the
following recommendations on sustainable development in Shenzhen; First, the city should encourage the
oonstruction of a conservation-oriented society, promote recycling of resources and control excessive uthan
consumption. The consumption of industrial accounts has exceeded more than half of its total ecological
footprint, so the city should strengthen its control over this component. Second, the city should diversify
land use. Third, in order to reduce the ecological deficit, Shenzhen should increase per-capita GDP and
thus improve the efficiency of resource use through adjustment of the industrial structure and population
control.

Key words: Ecological footprint analysis; Development capacity; Ecological deficit; Shenzhen



