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Dynamic Assessment of Urban Sustainable Development Based on
Ecological Footprint Method and Human Development Index

JI Junping'?
(1. School of Environment and Energy, Shenzhen Graduate School of Peking University, Shenzhen
518055, China;
2. College of Environmental Sciences and Engineering, Peking University, Beijing 100871, China)

Abstract: The future of global sustainability is in world’s urban areas, where will live about 70%
of human population by 2050. Measurements of sustainable development should reflect two
aspects: changes in quality of life, and if these changes are within the ecological limits. Many
researches have used UN Human Development Index (HDI) as an indicator of development and
the Ecological Footprint (EF) as an indicator of human demand on the biosphere. However, they
only evaluated the data from different areas in a single year, instead of assessing the sustainability
changes of a specific area over a long period of time. The latter is more important for a city to
determine if it is making progress toward sustainable development. This paper presents a
time-series based methodology to improve the existing EF-HDI analysis. Case study of Longgang
District (in Shenzhen City, Guangdong Province, China) for 1993-2005 illustrates the adjusted
urban EF-HDI approach. Three relationships are discussed: footprint to biocapacity ratio (the ratio
of local per capita ecological footprint to globally per capita biocapacity) versus HDI, footprint
intensity (ecological footprint needed to generate ten thousand Yuan GDP) versus HDI, and
correlationship between components of per capita/total footprint and HDI. The results show that:
(1) Longgang met the two minimum criteria (HDI>0.8, footprint to biocapacity ratio<1.0) for
sustainable development in 1995-2004, but the footprint to biocapacity ratio has a trend that
exceeds 1.0, meaning that more and more consumption of natural capital is needed to support the
growth. (2) Footprint intensity had decreased 61% from 1.485 gha to 0.579 gha, which shows the
resource use efficiency in Longgang was greatly improved as the development reached higher
levels. (3) Statistically significant correlations between per capita/total EF and HDI is observed,
whose correlation coefficient is 0.928 and 0.947 accordingly. Compared to other land types, fossil
energy land footprint, which accounts for the 75% of the per capita EF increase from 1993 to 2005,
has the highest coefficient. It means that the development of Longgang was mostly driven by
fossil fuels, while this kind of development is considered not sustainable. The suggestions for
Longgang to achive sustainable development are improving the efficiency of resource use,
adjusting industrial structure, and controlling population growth. The time series based EF-HDI
paints a clear picture that if a city is toward or against sustainable development, and provides
policy proposals for decision-making. Nevertheless, the method still has limitations and weakness.
It doesn’t capture all the impacts human development has on ecosystem, such as land degradation,
environment pollution, equitable use of resources, et al. For this reason, more efforts for

improving the methodology are needed.

Keywords: Ecological footprint; Human development index (HDI); Sustainable development;

Longgang District of Shenzhen City
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