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A System for Evaluating Urban Sustainability Based on Triple Bottom Line:
Environmental, Economic and Social Aspects

Yuta SUZUKI', Noriyasu KACHI?, Takuya TOGAWA',
Naoki SHIBAHARA', Hirokazu KATO", Yoshitsugu HAYASHI'

'Graduate School of Envoronmental Studies, Nagoya University
*Toyota Transportation Research Institute

This study aims to build a system for evaluating the sustainability of an urban area from the viewpoint
of a triple bottom line that consists of environmental, economic, and social aspects. For measuring this
triple bottom line, the life cycle environmental load, infrastructure maintenance costs, and quality of life
are quantified as indicators. A cohort model is applied to estimate these indicators based on time serial
data in each small district. Urban sustainability can be evaluated by a factor concept—the rate of
improvement of cost and eco-efficiency. The system is applied to an actual local city in Japan, where
population decline and urban sprawl have progressed, and the changes in urban sustainability indicators
from 2006 to 2050 are estimated. The results demonstrate that 1) the per capita life cycle environmental
load increases slightly; 2) while the per capita infrastructure maintenance cost increases rapidly across the
whole area, the trend is especially remarkable in the suburban area; 3) comparison of the periods between
the years 2006-2010 and 2046-2050 show that cost efficiency decreases rapidly and eco-efficiency
decreases slightly. This implies that the urban area in the case study city will not develop sustainably.
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