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I. Retrospect of the City during Past Century 

Leonardo Benevolo said that cities still remam specifically historical creations. 

They have not always existed; they began at a certain period in the" evolution, of 

society and can equally be ended or radically transformed at another. Th~y came 

into being not as a result of any natural necessity, but as the result of an 

historical need, and they will continue only for as along as this need persists, 

(Benevolo, 1981) In order to solve the negative aspects of the city, the idea" .of 

Garden City was suggested by Ebenezer Howard 100 years ago and arrested great 

attentions. The original combination of the words "garden" and "city" implied 

something close to the heart of sustainability. (Blowers, ed., 1993) After Howard' 

s idea, new towns based on the Garden City were envisioned and partially realized 

in the new towns in the UK, U. S. A. and Japan. However, these new towns can 

be criticized when judged against criteria of sustainability that take a hasher view 

of car use; but they make a contribution to enlarging open space and 

environmental quality improvement. Lewis Mumford defines that past 20th 
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century was the decade of replacing the human goal with automatic production 

process and urban expansion. He also commented that the modern man with 

quantitative mind has regarded the quantity of production as the only and 

absolute goal and quantification was recognized as a superior evaluation standard. 

Exaggerated expansion and explosion were prevailed in the physical force, 

industrial productivity, invention, knowledge, and population. (Mumford, 1961) 

Like a conqueror in a Bronze Age, we recognize the power as a major function of 

human development. Such a power destroys the symbiosis relationship between 

man and nature and coexistent human relationship (Mumford, 1961). 

According to Stephen Sterling, any society holds a world view of comprising 

tradition, belief, ideology and philosophy. He insisted that in order to overcome 

the crisis currently encountered with the earth, the world view should shift from 

Cartesian and mechanistic paradigm into ecological and holistic paradigm. It is 

urgently needed that new ecological paradigm which can create sustainable culture 

should be emerged and diffused rapidly and widely (Chung, 1997). 

Main stream in the field of environmental design so far was deeply indulged in 

Cartesian paradigm as suggested in the (Table 1). For example, a planner in 

modern city makes a plan for the growth and a designer designs a detailed 

element. However, in the most of cases, any designer never designs a city as a 

complex and holistic entity. In other words, he never design a city as a 

sustainable, physical and experiential entity. It is because that the main stream in 

the field of environmental design sticks to the Cartesian paradigm fr~ework and 

they are satisfied with their design tasks as a sectorial design rather than the 

management of physical and cultural landscape as a holistic system for ecological 

and human health. We sometimes focus on the design elements and their purity 

rather than the impact of wholeness of the environment including designed and 

undesigned constituents on the sustainability of the ecosystem and on human 

psychology and physiology. In terms of Cartesian paradigm, we sometimes return 

our design to individual problems of form and beauty rather than the issues of 

integrated, ascending and complex experience. we frequently design for the 

demands of the clients or design requirements, and design building and site rather 

than landscape itself (Motloch, 1990). 
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Table 1. Cartesian paradigm and holistic paradigm 

mechanistic/Cartesian paradigm ecological/ holistic paradigm 

approach reductive holistic/integrative 
mechanistic organic/ecological 
fractionary systematic 
empirical/deterministic phenomenological 
self-assertive/masculine receptive/feminine 

fundamental value-free science science with value 
belief objective subjective 

accuracy tendency 
absolute uncertainty /complementary 
mechanistic rule similarity 
fundamental rule interrelationship 
cause-effect rule statistical causal relationship 
specialization generalization 
static inherent dynamic 
truth through logics untightness through intuition 
separation of mind from material unification of mind and material 
separation of art from science unification of art and science 
separation of space from time unification of space and time 
separative undividable total/interrelationship 
parts determine total total determines parts 
independence interdependency 

focus matter: network of relationship: 
measurement observation 
forecast quality 
quantity comprehensive 
analysis 

relationship man on the top of nature harmony of man with nature 
between man exploitation management 
and 
environment 

Source: Motloch, John L. (1990), transL by Park and Hyun, Introduction to Landscape Design 

II. Prospect of City in the New Millennium 

With forecasting the city in the new millennium, Lewis Mumford said as 

follows; it is certain that city has experienced great change during past 5000 years 

and more changes are waiting in the future. Meaningful improvement of the city 

will be resulted through the application of art and ideology to human interest 
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which can make a fresh contribution to cosmic order and ecological process. We 

must revive the motherhood, life-nourishing function, voluntary action, and 

symbiotic association which is depressed for a long time. It is because that the city 

should be a institution of love, and the best urban economy· is to' nourish and 

protect human being (Mumford, 1961). 

In the Charter of European Cities & Towns Towards Sustainability approved by 

the participants at the European Conference on Sustainable Cities & Towns in 

Aalborg, Denmark on 27 May 1994, it was declared as follows; We have learned 

that present levels of resource consumption in the industrialized countries cannot 

be achieved by all people currently living, much less by future generations, 

without destroying the natural capital. We are convinced. that sustainable human 

life on this globe cannot be achieved without sustainable local communities. Local 

government is close to where environmental problems are perceived and closest to 

the citizens and shares responsibility with governments at all levels for the well

being of humankind and nature .. Therefore, cities and towns are key players in 

the process of changing lifestyles, production, consumption and spatial patterns. 

Paul Kennedy insists that we should not anticipate vaguely the solution of 

population and environmental provocation will be appeared spontaneously and it is 

necessary to tackle with them. Human attack to nature has been increased and 

the overall tenor of pessimism that the earth will be destroyed seriously turns out 

to be valid even though it is untimely. It doesn't mean that the concern on 

environmental destruction is to stop all the economic growth .. He said that 

politician and general public should take heed of sustainable growth sincerely 

(Kennedy, 1993). 

In UN Habitat Agenda, it is said that sustainable development is essential for 

human settlements development, and gives full consideration to the needs and 

necessities of achieving economic growth, social development and environmental 

protection. We commit ourselves to the goal of sustainable human settlements in 

an urbanizing world by developing societies that will make efficient use of 

resources within the carrying capacity of ecosystems and take into account the 

precautionary principle approach, and by providing all people, in particular those 

belonging to vulnerable and disadvantaged groups, with equal opportunities for a 

healthy, safe and productive life in harmony with nature and their cultural 
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heritage and spiritual and cultural values; and which ensures economic and social 

development and environmental protection; thereby contributing to the 

achievement of national. sustainable development goals; 

ill. Meaning of Sustainable City 

It ia learned that a variety of definitions have been used depending on the 

scholars and organizations. The most widely known concept is the concept 

suggested by Brundtland report (WCED, 1987), that is defined ·as follows; 

sustainable development is development that meets the needs of the. present 

without sacrificing the ability of future generations to meet their own needs. 

Similar definition suggested by Lester Brown that a sustainable society is one 

which satisfies its needs without diminishing the prospects of future generations. 

Canadian Conservation Commission also defines similarly that each generation is 

entitled to the interest of. the natural capital, but the principal should be handed 

on unimpaired. According to Sustainable Seattle which is the plan of sustainable 

development for the City of Seattle, U. S. A., it is defined that sustainability is 

our long-term cultural, economic, and environmental health and vitality. US 

President's Council on Sustainable Development also defines that sustainability 

will have an economy that equitably provides for satisfying' livelihoods and a safe, 

healthy,· high quality life for current and future generations and will protect its 

environment and viability of natural systems. 

American landscape architecture professor R Thayer said that sustainability 

implies a limitation on the degree and rate of human impact such that the 

natural carrying capacity of the earth's ecosystems can be perpetually 

maintained. Central to the notion of sustainability is the idea of time, and the 

necessity of not expending resources or disturbing ecosystems at rates faster than 

that which can be compensated by the regeneration of those resources or 

ecosystems under natural conditions (Thayer, 1994). 

Different opinions came from IUCN, suggesting that sustainable growth is a 

contradiction in terms: nothing physical can grow indefinitely. Sustainable use is 

applicable only to renewable resources: it means using them at rates within their 

capacity for renewal. According to the report by UK Town and Country Planning 
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Association, sustainable development is not something to be achieved on the 

margins, as an add on to current policies, but requires a fundamental and 

revolutionary change in the way economies and societies are developed and 

managed. Sustainable development is an integrating concept, bringing together 

local and global, short and long term and environment and development. It argues 

the need for action now to defend the future (Blowers, ed. 1993). 

While the concepts of sustainable city and ecopolis have been used 

interchangeably, it is found that there is conceptual difference between them when 

we review the concepts used so far. Ecopolis is defined as an ideal model taking 

environmental considerations into human life and action based on the self

awareness as well as taking an environment into considerations in terms of urban 

structure and functions (Kim, 1993). It is also defined as a city in which man 

coexists with nature. by planning and designing a variety of urban activities and 

structures to be able to achieve the principle of diversity, self-sufficiency and 

recycling as an organic system, which is found in natural ecosystem (Daejon 

Metropolitan Government, 1996). The concept of sustainable city is well suggested 

in both the 5 year Sustainability Plan for the City of San Francisco and the 

Charter of European Cities & Towns Towards Sustainability approved by the 

participants at the European Conference on Sustainable Cities & Towns. It is 

defined as a city achieving the goal of social justice, sustainable economy and 

environmental sustainability. In the 5 year Sustainability Plan for the City of San 

Francisco, it declares we have an ethical obligation to live in a way that considers 

the rights to livelihood of future generations and of the other living beings on this 

planet. The plan integrates environmental sustainability, economic sustainability 

and social sustainability. A balanced and sustainable social system is not possible 

without addressing the economic and community-development needs of the City's 

residents. Wealth in the economy will- enable the City to make the long-term 

capital investments necessary to create and maintain an environmentally sensitive 

and esthetically pleasing place to live. An equitable distribution of the 

community's wealth will enable all residerits to participate in civic life and will 

maximize the City's human resource potential. Sustained economic growth and 

expansion of markets for the City's goods and services can be achieved in ways 

that are environmentally benign and socially just. The plan states the social and 
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cultural diversity, attention to environmental justice, and an understanding of the 

integral connections between humans and the natural world, will create a vibrant 

community base on which to build a successful long-term culture (San Francisco, 

1997). 

The Charter of European Cities & Towns Towards Sustainability has been 

approved by the participants at the European Conference on Sustainable Cities & 

Towns in Aalborg, Denmark on 27 May 1994. It declares the notion and principles 

of sustainability that the idea of sustainable development helps us to base our 

standard of living on the carrying capacity of nature. It seeks to achieve social 

justice, sustainable economies, and environmental sustainability. Social justice will 

necessarily have to be based on economic sustainability and equity, which require 

environmental sustainability. In view of the concepts of sustainable city suggested 

by advanced countries, it is defined < as a concept including economic sustainability 

and social sustainability as well as environmental sustainability while ecopolis is 

defined as a concept of focusing on environmental sustainability in Korea. 

Recently, US suggests other form of sustainable urban policy which is titled 

"Building Livable Communities for the 21st Century". In 1998, Vice President Gore 

launched a comprehensive Livability Agenda to help communities across America 

grow in ways that ensure a high quality of life and strong, sustainable economic 

growth. Key elements of the interagency initiative - to be included in proposed 

FY2000 budget - will provide communities with new tools and resources to 

preserve green space, ease traffic congestion, and pursue regional "smart growth" 

strategies. 

N. Goals of Sustainable City 

The goals of sustainable city suggested in the report by UK Town and Country 

Planning Association as follows (Blowers, 1993); 

1) Resource conservation 

The goal of resource conservation can be summarized as: to ensure the supply of 

natural resources for present and future generations through the efficient use of 

land, less wasteful use of non-renewable resources, their substitution by renewable 
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resources wherever possible, and the maintenance .of biological diversity. 

2) Built development 

The goal of built development is: to ensure that the development and use of the 

built environment respects and is in harmony with the natural environment, and 

that the relationship betwe~n the two is designed to be one of balance and mutual 

enhancement. 

3) Environmental quality 

The third goal is: to prevent or reduce processes that degrade or pollute the 

environment, to protect the regenerative. capacity of ecosystems, and to prevent 

developments that are detrimental to human health or that diminish the quality 

of life. 

4) Social equality 

The goal is to prevent any development that increases the gap between rich and 

poor and to encourage development that reduces social inequality. 

5) Political participation 

The fifth goal is: to change values, attitudes and, behaviour by encouraging 

increased participation in political decision making and in initiating environmental 

improvements at all levels from the local community upwards. 

US President's Council on Sustainable Development also suggested the goals of 

sustainable development in, recognition that it is essential for the sustainable 

development to pursue economic prosperity, environmental conservation and social 

equality altogether as follows; 

1) Health and the environment 

Ensure that every person enjoys the benefits of clean air" clean water, and a 

healthy environment at home, at work, and at play. 

2) Economic prosperity 

Sustain a healthy US economy that grows sufficiently to create meaningful jobs, 

reduce poverty, and provide the opportunity for a high quality of life for all in an 

increasingly competitive world. 

3) Equity 

Ensure that all Americans are afforded justice and have the opportunity to 

achieve economic, environmental, and social well-being. 
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4) Conservation of nature 

Use, conserve, protect, and restore natural resources - land, air, water, and 

biodiversity - in ways that help ensure long-term social, economic, and 

environmental benefits for ourselves and future generations. 

5) Stewardship 

Create a widely held ethic of stewardship that strongly encourages individuals, 

institutions, and corporations to take full responsibility for the economic, 

environmental, social consequences of their actions. 

6) Sustainable community 

Encourage people to work together to create healthy communities where natural 

and historic resources are preserved, jobs are available, sprawl is contained, 

neighborhoods are secure, education is lifelong, transportation and health care are 

accessible, and all citizens have opportunities to improve the quality of their lives. 

7) Civic engagement 

Create full opportunity for citizens, businesses, and communities to participate 

in and influence the natural resource, environmental, and economic decisions that 

affect them. 

8) Population 

Move toward stabilization of US population. 

9) International responsibility 

Take a leadership role in the development and implementation of global 

sustainable development policies, standards of conduct, and trade and foreign 

policies that further the achievement of sustainability. 

10) Education 

Ensure that all Americans have equal access to education and lifelong learning 

opportunities that will prepare them for meaningful work., a high quality of life, 

and an understanding of, the concepts involved in sustainable development. 

In synthesizing the goals of sustainable development suggested before, it is 

found that the goals include not only environmental sustainability but also 

economic sustainability and social sustainability in consistent with the concept of 

sustainability. 
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V. Principles of Sustainable City 

The principles of sustainable city have already suggested by both the City of 

Manchester, UK and the Charter of European Cities & Towns Towards 

Sustainability approved by the participants at the European Conference on 

Sustainable Cities & Towns. Several issues covering social, economic, cultural, 

regional, and physical (environmental) aspects were also raised in the UN Habitat 

II Agenda. These include public health, safety, educational and social integration, 

respect for equality and diversity and cultural characteristics, preservation of 

historically and culturally important buildings and region, and care and respect 

for regional landscape and environment. The major issues can be classified into 

social, economic, environmental categories, which are partly consistent with the 

Charter of European Cities & Towns Towards Sustainability. The principles of the 

Charter of European Cities & Towns Towards Sustainability are focused on urban 

sustainability while the City of Manchester seem to be based on the principles of 

sustainable development. Followings are the principles of sustainable city adapted 

from the principles suggested before. 

(1) Sustainable land-use patterns 

We should recognize that land-use pattern which is an important element for 

urban sustainability has a great impact on urban environmental pollution. Since 

land use pattern has a keen relationship with energy consumption and urban 

traffic volume, urban land use to reduce them should be planned. We should take 

advantage of the scope for providing efficient public transport and energy which 

higher densities offer, while maintaining the human scale of development. In both 

undertaking urban renewal programmes in inner urban areas and in planning new 

suburbs we seek a mix of functions so as to reduce the need for mobility. Suitable 

housing density should be planned and accessibilities to CBD or public 

transportation should be improved. 

Efforts should be made to review the sustainability of land use through the 

strategic environmental assessment of all plans. 

(2) Sustainable urban mobility patterns 

It is imperative for a sustainable city to reduce enforced mobility and stop 
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promoting and supporting the unnecessary use of motorized vehicles. We should 

strive to improve accessibility and sustain social welfare and urban lifestyles with 

less transport. We should give priority to ecologically sound means of transport (in 

particular walking, cycling, and public transport) and make a combination of 

these means the centre of our planning efforts. 

(3) Responsibility for the global climate 

The significant risks posed by global warming to the natural and built 

environments and to future human generations require a response sufficient to 

stabilize and then to reduce emissions of greenhouse gases into the atmosphere as 

soon as possible. It is equally important to protect global biomass resources, such 

as forests and phytoplankton. The only sustainable alternatives are renewable 

energy sources. Clean energy use should be encouraged and energy conservation 

and energy efficiency should be endeavoured. 

(4) Prevention of ecosystems toxification and management of ecological resources 

We should be aware that more and more toxic and harmful substances are 

released into the air, water, soil, food, and are thereby becoming a growing threat 

to human health and the ecosystems. We should undertake every effort to see that 

further pollution is stopped and prevented at source. Ecological resources should be 

preserved by minimizing wastes and utilizing recyclable and renewable materials. 

Volume of green spaces should be enlarged and accessible waterfront environment 

should be created. Habitat (forest and mountain) should be enlarged and its 

accessibility should be improved. 

(5) Social development 

Social mix and diversity (age and income) should be enhanced and community 

revitalization should be encouraged. Defensible space plan to prevent crime and 

violence should be made and security should be ensured. Citizens should have 

equal opportunities of health and medical service and spaces for the youths and 

children should be made. 

(6) Preservation and repair of historical and cultural heritage 

Historical places and objects, and symbols with cultural, symbolic, spiritual and 

religious values should be preserved and heritages in city and country and 

architectural heritage should be preserved and rehabilitated. 
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(7) Improvement of urban economy 

We should create the opportunities of employment and various economic 

activities, and induce the. spaces for economic activity. Mixed development should 

be induced. and training center for economic activities should be established. 

Urban spaces for the future demand should be reserved· and industries related 

with reuseable or renewable energy should be invited. 

(8) Responsibility of local self -governance 

We are confident that local governments have the strength, the knowledge and 

the creative potential to develop sustainable ways of living and to design and 

manage our cities towards sustainability. As democratically elected representatives 

of our local communities we are ready to take responsibility for the task of re

organising our cities and towns for sustainability. It is essential that sufficient 

powers are left at the local level and that local authorities are given a solid 

financial base. 

(9) Strengthening of citizen involvement in the community 

It is pledged to work with all sectors of our communities - citizens, businesses, 

interest groups - when developing our Local Agenda 21 plans. In order to make 

sustainable city, we should base our work on co-operation between all actors 

involved. We should ensure that all citizens and interested groups have access to 

information and are able to participate in local decision-making processes. It is 

necessary to seek opportunities for education and training for sustainability, not 

only for the general population, but for both elected representatives and officials 

in local government. All of the citizens need to understand and accept the 

necessity of environmental policy. 

(10) Instruments and tools for urban management towards sustainability 

We should use the political and technical instruments and tools available for an 

ecosystem approach to urban management. We should take advantage of a wide 

range of instruments including those for collecting and processing environmental 

data; environmental planning; regulatory. economic. and communication 

instruments such as directives, taxes and fees; and mechanisms for awareness 

raising including public participation. We should seek to establish new 

environmental budgeting systems which allow for the management of our natural 

resources as economically as our artificial resource, 'money'. We know that we 
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must base our policy-making and controlling efforts, in particular our 

environmental monitoring, auditing, impact assessment, accounting, balancing 

and reporting systems, on different types of indicators, most importantly, 

indicators of an urban systems sustainability. 

VI. Development of sustainabi I ity indicators for sustainable city 

Sustainability indicator was suggested as a tool for urban management towards 

sustainability which is one of principles for sustainable city. After the idea of 

sustainable development adopted as a basic principle in Rio Declaration in 1992, 

the necessity of sustainable development indicator to integrate environmental 

system with development system was suggested in order to improve social 

awareness and behaviour and to achieve the goal of sustainable development. In 

the Article 40, Agenda 21 adopted in Rio meeting, the Commission on Sustainable 

Development (CSD) which was established during Rio summit meeting stated the 

necessity of developing sustainable development indicator. Afterwards, works for 

the indicator have been continued by CSD and DPCSD. 

Great efforts have been made to develop sustainability indicator to measure the 

level of achievement of sustainable development, that is the degree of 

sustainability, as sustainable development becomes international paradigm. In 

1991, at the meeting of Environment Ministers in OECD, agreement has been 

made to develop the indicators which will be able to reflect environment into 

economy, environmental policy and sectoral policy. They suggested a core-set of 

indicators as a indicator system of Pressure-State-Response (PSR). Even though 

there is a room for controversial discussions about the framework of sustainable 

development indicators suggested by OECD, many countries, local governments 

and organizations have conducted researches and applied to their particular 

situations according to PSR framework. 

After the necessity of sustainable development indicators was stressed, many 

countries have developed relevant indicators. Among them, . Netherlands developed 

comprehensive indicator corresponding to P(Pressure) in PSR framework by 

classifying the Pressure indicator into 7 categories such as climate change, 
acidification, eutrophication etc. The quantitative goal was set up and the level of 
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achievement was evaluated by those indicators. At 3rd CSD meeting in 1995, the 

framework of Driving force-State-Response was adopted instead of PSR framework 

suggested by OECD and the indicators for 4 areas such as society, economy, 

environment and institution were suggested by emphasizing human activity 

factors(driving force) rather than pollution emission factors. 

These indicators are characterized by including institutional indicators to change 

into sustainable society however it is possible to make international comparison. 

At 4th CSD meeting in 1996, methodology sheets of sustainable development 

indicators were distributed and asked each government to specify the indicators 

and to use indicators experimentally based on the methodology sheet. These efforts 

are still underway. In case of Austin in US, indicator development project through 

citizen participation titled Sustainability Indicators Project is now implementing. It 

aims to develop indicators which not only suggests the direction toward sustainable 

future and vision for sustainability but also increases citizen's awareness and 

responsibility about sustainable community development. In Seattle in US, 

volunteer citizen's organization annually surveys and publishes the report 

'lndicators of Sustainable Community". 

vn. Issues on Sustainable City 

In fact, there are some concerns about sustainable city while we have great 

expectations to sustainability. Will our community be able to sustain as we 

expected? If our community can't achieve a sustainability, how a sustainable city 

will be appeared? Under the stimulus of concerns about the future, 

environmentalists believe that sacrifice and hardships are necessary to save earth, 

forest and river. In contrast, advocates of sustainability believe that we don't need 

to sacrifice as far as we change some of our destructive behaviors into productive 

and healthy behavior. 

It is clear that a major strategic factor determining sustainability is urban form; 

that is, the shape of settlement patterns in cities, towns, and villages. In 

principle, it is obvious that urban form will affect patterns of private transport, 

which in turn will affect fuel consumption and emissions. By the same token, the 

viability and patronage of public transport facilities, and also consumption and 
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emissions, will be affected by urban form. Such form may also affect rates of 

conversion of land from rural to urban uses and, by extension, the loss of habitats 

for flora and fauna. It seems obvious that urban form at all scales may be a 

significant determinant of the prospects for sustainability (Blowers ed. 1993). 

There were many controversies about sustainable urban form. The European 

Commission and Friends of the Earth have argued compact city since the high 

density and mixed use city is likely to be energy efficient because it reduces travel 

distances and maximizes prospects for public transport provision. In addition, they 

argue, the compact city provides a superior quality of life for its residents. 

Suburban development, referred to sprawl, creates both high energy consumption 

and an inferior quality of life. However, some researchers doubt the superiority of 

the compact city on energy consumption grounds, arguing that decentralization of 

jobs and houses has reduced journey lengths and that congestion in urban areas 

offsets any gains resulting from shorter journeys. One definite problem with the 

compact city is that it requires a complete reversal of the most persistent trend in 

urban development in the last 50 years; that is decentralization. They argue that 

improved telecommunications will facilitate much more localized activities and 

obviate the need for much of the travel that we see today. It is also argued that 

decentralized low densities provide environmental gains in terms of the use of 

ambient sources of energy and home food production. Others suggest that 

technical breakthroughs, particularly in the form of electric cars, will solve many 

of the energy consumption and emission problems (Blowers ed. 1993). 

Particularly, the thing which must not overlook in the process of forming 

sustainable city, we have to discover individual method of sustainability. 
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