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I. Introduction

Cities are the defining ecological phenomenon of the twenty-first century™. Now, more than half of the world population
lives in the urban areas. While cities provide huge opportunities for economic development, they also pose mounting problems
to the global ecosystem and human sustainability. With global population growth centered largely in urban areas, cities will
increasingly be the locations where human activities and their associated ecological impacts can be most aptly met with policy
and planning responses®. Urban indicators are crucial to help local and national policymakers improve their action towards
sustainability. Conceptual research on the sustainable city and its evaluation indicators have been accumulated in the past
decades®*. However, there are not many reports on how they are implemented. This paper introduces some urban sustainability
indicators practiced in the world in order to provide the background information for further research on the methodology of
building sustainability indicators that are measurable to a certain locality. Here, we only target on the indicator sets that
proposed and measured by the some organizations and countries, excluding the well-known indicators provided by the
international organizations such as UNCHS, UN-Habitat, OECD, EEA, WHO, and World Bank.

II.  Urban Sustainability Indicators in practice

1. Government of Ontario, Canada - Global City Indicators

The Global City Indicators Program® was initiated by the World Bank and now managed by the Global City Indicator
Facility which was supported by the Ministry of Municipal Affairs and Housing, Government of Ontario, Canada. The
program builds on existing indicators and provides an established set of city indicators with a globally standardized
methodology that allows for global comparability of city performance and knowledge. The main purpose of the Program is to
help cities maximize their investment in performance monitoring by providing a framework to facilitate consistent and
comparative collection and sharing of city indicators. It focuses on cities with populations over 100,000. The Global City
Indicators Framework is organized into two brand categories: city services, which includes services typically provided by city
governments and other entities, and quality of life, which includes critical contributors to overall quality of life®. And the two
categories are structured around 18 themes. Each theme consists of core and supporting indicators. Currently, there are 27 core

and 36 supporting indicators, including 10 indices under development. At present, 168 cities in the world are participating in
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the Global City Indicators Program.

2. Siemens Organization - European Green City Index

European Green City Index’ is one of the city indices developed by the Siemens Organization which puts sustainability
as a polar of the corporate strategy. It is a unique research projects assessing and comparing cities in terms of their
environmental performance. Siemens has developed Green City Index of Africa, US and Canada, Latin American, Asia,
Europe, and Germany. The Green City Indices allow key stakeholder groups to compare their city’s performance against others
overall, and within each category. Meanwhile, it offer a tool to enhance the understanding and decision-making abilities of all
those interested in environmental performance, from individual citizens through to leading urban policy makers.

The European Green City Index measures and rates the environmental performance of 30 leading European cities from
30 European countries. It takes into account 30 individual indicators per city, touching on a wide range of environmental areas,
from environmental governance and water consumption to waste management and greenhouse gas emissions. The Index
evaluates cities across 8 categories — CO2 emissions, energy, buildings, transport, water, waste and land use, air quality and
environmental governance—and 30 individual indicators. And 16 of the index’s 30 indicators are derived from quantitative

data, while the remaining 14 indicators are qualitative assessments of cities’ aspiration or ambitions.

3. Forum for the Future - The Sustainability Cities Index

The Sustainability Cities Index, produced by Forum for the Future, is a tool for measuring the sustainability of Britain’s
20 largest cities according to their social, economic and environmental performance®. The index is intended to encourage
healthy competition, stimulate discussion and suggestion of new thoughts of cities. It provides a snapshot of sustainability in
each city. The Index compasses 3 broad criteria which are environmental performance in terms of resource use and pollution,
quality of life — what the city is like to live in for all its citizens, and “future-proofing”- how well the city is preparing itself for a
sustainable future. In order to give an insight into the sustainability of cities, the Sustainable Cities Index develops the three
distinct baskets into 13 indicators which were selected for their public availability and comparability in order to ensure the fair
and balance measurement of sustainability of each city.

4. European Foundation — Urban Sustainability Indicators

Urban Sustainability Indicators is proposed by the European Foundation as tools for quantifying sustainability
performance. The European Foundation started its works on urban sustainability indicators in 1994, when the first set of
indicators based upon The Charter of European Sustainable Cities and Towns®. The Foundation developed a series of indicators
related to urban sustainability, based on a conceptual framework of Pressure-State-Response (PSR) framework. The indicators
include: 1) Global Climate Indicator, 2) Air Quality Indicator, 3) Acidification Indicator, 4) Ecosystem Toxification Indicator,
5) Urban Mobility Indicator or Clean Transportation Indicator, 6) Waste Management Indicator, 7) Energy Consumption
Indicator, 8)Water Consumption Indicator, 9)Nuisance Indicator, 10) Social Justice Indicator, 11) Housing Quality Indicator,
12) Urban Safety Indicator, 13) Economic Urban Sustainability Indicator, 14) Green, Public Space ad Heritage Indicator, 15)
Citizen Participation Indicator, 16)Unique Sustainability Indicator.

5. Institute for Urban Strategies, The MORI Memorial Foundation -- Global Power City Index

The Global Power City Index (GPCI) is Japan’s first effort to analyze and rank comprehensive power of the major cities
in the world. It is created under the GPCI committee, chaired by Heizo Takenaka, chairman of the Institute for Urban Strategies
at the Mori Memorial Foundation™®. The GPCI pays its attention to a variety of function of cities instead of focus on specific
areas. And it serves as a benchmark of the strengths and weaknesses which Tokyo and other global cities possess, and be
utilized as a helpful resource in the development of urban policies and corporate strategies. The GPCI selected 35 of the
world’s major cities and evaluated from 6 main functions representing city strength including “Economy”, “Research &

Development”, “Cultural Interaction”, “Livability”, “Environment” and “Accessibility”, and 6 global actors who are leading
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the urban activities in the cities including “Managers”, “Researchers”, “Artists” and “Visitors” and one local actor “Residents”.

At the same time, under the 6 main functions, it has 69 individual indicators in total to compose the comprehensive ranking.

6. The Urban China Initiative —Urban Sustainability Index

The Urban China Initiative, a joint initiative of Columbia University, Tsinghua University and McKinsey Company, has

published China’s first Urban Sustainability Index™’.

It was composed of 5 components of sustainable development
encompassing 18 individual indicators which covers both environmental sustainability of the cities and the level of services
required by the rapid urbanization. The 5 components of Urban Sustainability Index include: 1) Basic Needs; 2) Resource
Efficiency; 3) Environmental Health; 4) Built Environment; 5) Commitment to Sustainability. And for further measuring the
performance of cities, the 5 component are divided into 18 relevant indicators. The initiative worked on 112 Chinese cities that

have been selected by the government as the focus of sustainable development efforts?.

7. US EPA - Green Communities

The United States Environmental Protection Agency developed a program called the Green Communities, which is a
web-based toolkit and planning guide designed to help communities become more sustainable, Green Communities*. The
program has a 5-step environmental planning framework, and two different types of indicators: domain-based indicators and
goal-based indicators. The domain-based indicators are organized into three key dimensions of sustainability: environmental,
economic and social, and it accentuates the linkages among the three dimensions**. The goal-based indicators are developed
into a different framework—sustainability indicators, economic prosperity, healthy community, and social wellbeing-- which
are more directly link to the sustainable goals of the communities. “The strength of a goal-based framework is that it reduces

the number of indicators that have to be considered to only those relating to specified sustainability goals™®.

8. UK - Eco-town Standards

Eco-town Standards is developed by the Department for Communities and Local Government of the Her Majesty’s
Government. The Department has set out the Government’s national policies, and Planning Policy Statements (PPS) is one of
the national policies focus on spatial planning in UK. The PPS on eco-towns provides the standards any eco-town will have to
adhere to and the list of locations identified with the potential for an eco-town. The Eco-town Standards covers 11 aspects,
which are carbon emissions, employment, transport, local services, green infrastructure, biodiversity, water, flood risk, waste,
healthy living and landscapes, totally 29 indicators™. Meanwhile, in terms of the development and management of eco-town,
there are another 5 indicators, which includes master planning, transition and governance®’.

9. China - Eco-city Indicators

The Ministry of Environmental Protection of China (MEP) has published the indicators of eco-city construction in 2003,
and revised it in 2007". The indicator of eco-city construction includes both prerequisites and indicators. The eco-city is
required to establish “eco-city plan” and has its independent environmental organization. It is also required to achieve the
targets of energy and emission reduction from the higher level of government and ranks top in the province®. In terms of
indicators (2007), it stipulated that eco-city should meet the 19 indicators which cover 3 aspects: economic development (5
indicators), environmental protection (11 indicators), and social development (3 indicators). The Indicator of Eco-cities
construction not only include some general urban sustainability indicators, but also establish some indicators based on the
characteristic of China, such as the annual net income of peasants, the effective utilization of agricultural irrigation water, and
the rate of heating.

lll. Conclusion

The planning and management of cites are critical to global sustainability. This paper covers an overview of various

urban sustainability indices which are practically implemented to measure sustainability performance at local levels. These
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criteria stretch across a range of economic, social and environment. Although there are various international efforts on

measuring sustainability, an integral set of indicators measuring urban sustainability of local level is needed. Indicators of urban

sustainability should be selected and negotiated based on the local situation by the appropriate communities of interest.
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