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1. World urbanization

More people in the world live today in cities and metropolises than in the countryside. And they keep
coming — an increasing flow of people is moving from inland to village, from village to city, from city to
metropolis. The average size of the world’s largest 100 cities, together, have grown from 200,000 in 1800
to 5.1 million in 1990 and 7.2 million now. Asia contains three-fifths of the world’s population and 45 per
cent of the world’s urban population. It also contains many of the world’s fastest-growing cities. By the
year 2000, China and India reached the 700 million urban inhabitant’s level; more than North America.
Even if India still remains mostly rural — more than 70 per cent of the population — it has the largest urban
population in the world.

The cities consume 75 per cent of the world resources and produce most of its waste. They are the major
contributors to global warming that threatens human life on earth. In spite of everything, the city is always
the place of greatest dynamism and creativity, representing the greatest opportunity for the future
generations.

2. Consciousness of the urban phenomenon

It is not the first time that cities have been diagnozed as sick of bulimia. A hundred years ago the unhealthy
living conditions in the industrial city slums of Europe, and later North America, horrified social reformers.

Bothered by the impoverished popular districts of 1890s London, a court reporter named Ebenezer Howard
came up with a visionary and utopian plan for what was probably the first ‘green city’ — the Garden City.
He envisaged a series of new self-sufficient towns, built in the countryside, and surrounded by agricultural
belts that would supply the inhabitants with food. The Garden City would have its own industry to provide
local employment. People would be drawn away from the overcrowded big cities by the promise of a better
life in such towns. Howard basically believed that big cities were condemned.

From the 1900's, the French architect Eugene Hénard denounces the anarchic congestion of the urban
underground beneath streets and suggests burying the urban traffic, the fluids, waste and goods in a gallery
with multiple floors. Hénard's visions already prefigure the separation of the traffics and the segregation of
the functions, which will be proposed later by its contemporaries.

In 1930, the American father of suburbia, Frank Lloyd Wright, dreams to replace traditional cities with
spacious low-density housing, linked by highways. He assumed that each family would own a car. This
plan will become the sprawling reality of post-War North America.

Inspired by Hénard, the French architect Edouard Utudjian will found, in 1937, the "International
Permanent Committee of Underground Technologies and Planning " having the objective of doing the
promotion of an underground space better usage, based on an observation of chaos in the big cities’ of that
period. Besides, the imminence of Second World War militated for the creation of shelters intended to
welcome the populations. Unfortunately, this option was firmly rejected by other thinkers, as Lloyd Wright,
who favoured rather a purely functionalist approach and modern solutions to relieve congestion in cities.
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The Swiss architect Le Corbusier also put car ownership at the heart of his plan for a ‘Radiant City’. But
instead of sprawling cities he has favoured high-rise geometric blocks set in open parkland traversed by
great highways.

Though different in their visions, Howard, Wright, and Le Corbusier have three things in common. All
wanted to open up more green spaces and revealed a will to order to segregate human functions into
separate areas for living, for working, for shopping, for sport, for leisure. On their side, Hénard and
Utidjian wanted a reapppropriation of the city by a vertical segregation of the urban functions, an idea that
will remains eccentric until the end of the fifties.

At the same moment, municipalities bulldozed older central mix-uses districts under the aegis of ‘slum
clearance’. were thrown up segregated and soulless ‘new towns’ and sprawling car-dependent suburbs.
There was, predictably, a backlash. One of the fiercest critics was the Canadian Jane Jacobs, who in the late
60s argued against segregation and uniformity, and for variety and diversity of cities in order to retain their
natural, organic vitality. Sidewalks were important social spaces where people could interact; older
buildings gave character and should be repaired not replaced; and many of the areas designated, as slums
were vital functioning communities that should be improved, not demolished.

But what Jacobs and others did not foresee was the role that corporate power would play in shaping cities
as the neo-liberalism politics took hold after the 1970s. The result was often a development that is neither
socially nor ecologically sustainable.

3. Sustainable development global agenda

In reaction to an increasingly explosive situation, the concept of sustainable development, which aims to
reconcile the economic and social development, the environmental protection and the conservation of the
natural resources, appeared gradually between 1970 and 1987. After the “zero growth” concept launched in
1970 by the Club of Rome, the Stockholm Conference of 1972 on the human environment brought United
Nations to elaborate a respectful development model of the environment. Expression "Sustainable
development" was proposed in 1980 for the first time by the World Conservation Union (IUCN) and spread
in 1987 by the report “Our common future” of the United Nations’ Environment and Development
Commission (commonly known as the Brundtland Report). This Report defines so sustainable
development:

" A development which meets the needs of the present
without compromising the capacity of the future generations
to answer theirs. "

Several other "operational" definitions of the sustainable development were proposed since, but none can
satisfy simultaneously the justifiable necessities of all the individuals, the peoples, the companies or the
organizations.

Objectives of the sustainable development

In each one, sustainable development aims at three objectives: ecological integrity, equity between nations,
the individuals and the generations, and the economic efficiency.

1) To improve social equity, that is to allow the satisfaction of the essential necessities of the
present and future human communities and the improvement of the quality of life.

2) To improve economic efficiency, that is to favour an optimal usage of human, natural and
financial resources.

3) To maintain the integrity of the environment, that is to integrate altogether actions of the human
communities and the preservation of ecosystems.




The challenge of the Sustainable development application, as far as cities are concerned, consists in seeing
in our plans, policies, programs, by-laws and regulations, in brief, all of our interventions we aim at the
well-balanced implementation of these three fundamental objectives.

The statement of the Rio Earth Summit Conference, adopted in June 1992 by the representatives of 180
participating countries, recommends principles enclosed in the Agenda 21. These principles serve for
guiding actions allowing reaching the three objectives of the sustainable development and asserting that
long-term economic progress requires a partnership and balance between the governments, their peoples
and the key sectors of the urban communities.

Having considered the results of the Earth Summit, Habitat Il proposes, in 1996, a framework for
the sustainable development of human settlements: the Habitat Agenda. Habitat Il deals with all
settlements and reaffirms the need for universal improvements in living and working conditions.
The quality of life depends on the application of the sustainable development principles, but also
on the physical conditions and spatial characteristics of villages, towns and cities. City lay-out,
land-use patterns, population and building densities, transportation and access for all basic
goods, services and public amenities have a crucial importance on the liveability of urban
settlements. The preservation of the natural and historical heritage, including sites, monuments
and buildings, should be assisted. It is also of crucial importance that spatial diversification and
mixed use of housing and services be promoted at the local level in order to meet the diversity of
needs and expectations.

Partnerships among countries and among all actors within countries from public, private, voluntary and
community-based organizations, the cooperative sector, non-governmental organizations and individuals
are essential to the achievement of sustainable human settlements development and the provision of
adequate shelter for all and basic services.

These principles were also defined by multiple manners during the years by international organizations as
well as local round table about the cities, the environment and the economy. In concrete ways, metropolitan
and local governments attempt to follow some basic principles, as:

Favouring compact cities

This avenue lies in human density itself. Highways congestion and increased daily travel time, results from
the economic expansion of the 1990s, have heightened public awareness of the negative side of suburbs
growth. This has led to emerging anti-growth sentiment focussing on the idea of redirecting new projects
toward transit-served mixed-use development, in infill sites in the inner-ring and in older suburbs. The goal
is to control sprawl and reduce dependence on automobiles. There is an obvious trend in North America
toward more compact urban form, and more creative reuse of existing buildings and structures for housing.
There is also a trend toward mixing and layering housing in mixed-use development.

The notion of ‘Compact Cities’ combines the organic freedom Jacobs was advocating, with some clear
municipal planning to protect public rather than corporate interests. Cities where lots of people are together
in a smaller area tend to be more dynamic and sociable than the sprawling ones. The obvious trend toward
more compact urban forms leads toward more creative reuse of existing buildings and structures for
housing. There is also a trend toward mixing and layering housing in mixed-use development.

The environmental benefits of compact cities are clear and compelling. If you can walk or cycle inside your
city, that reduces the need for air polluting motor vehicles. Remember that the needs of cars take up one
third of the space of an average city. Supplemented by cheap, efficient and clean underground public
transport, such as subway, the compact city could be virtually pollution-free.

Compact cities use half energy as sprawling cities, taking into account climate and site differences. This is
partly due to reduced car use, but also because the closer buildings are together more economic to heat.
Health, emergency, education and other services are also cheaper to deliver than in a sprawling urban area.



The model could be applied everywhere, but for the megacities of the world, compactness could help in a
number of ways. One of the main problems facing those cities is the cost of infrastructure for clean water
and sanitation. Indeed, in a low-density sprawling city it is much more expensive to provide.

Maximizing the advantage of the 3" dimension of the city

In urbanised areas, the contrast between available space and the need for space for different functions is
enormous. The option of the underground space usage for infrastructure, combined with a compact urban
shape, might have large advantages and be an attractive alternative.

Environmental reasons are a deciding factor to realise new infrastructure works under the ground level,
particularly for transportation infrastructure and parking. In the majority of metropolises, the traffic became
a real nightmare, aggravated by an ineffective public transportation organization at the surface. The
growing number of vehicles generates daily traffic jams, pollutes air, and creates conflicts with the
pedestrians. In order to answer to this vital need of moving in the city, several one have built subways,
recessed or in-a-tunnel highways, and underground parking facilities.

In some countries, cities do not face any more to a real population growth. Instead, they are facing, since
the sixties, to an industry of an “urban renovation” instead of an urban development one. The city centres
have also to compete with the mega-commercial centres, strategically located along the highways in the
suburb. Some local administrations, considering ways to inspire new energy to their centre, or also to offer
a protection against climate or to avoid exaggerated land prices of the surface, have chosen to favour the
commercial underground space development in the central-cities, utilizing fully the 3™ dimension of the
city.

4. Issues in the usage of the urban underground space

Before examining how we can develop the underground of our cities by a sustainable way, let’s examine
some trends and issues specifically related to that space. The urban form of human civilisation is
unthinkable without the use of the subsurface. From antiquity the urban underground sustains the
concentration of people and human activities. From the water distribution and cellars of the first urban
civilisation, to the sophisticated utility and service networks in every of today's cities, the development of
the urban underground emerged, not without some difficulties, as the sine qua non condition of urban
evolution. With the growth of the world's population and the worldwide urbanisation process, the urban
future increasingly depends on the developing of the urban underground's potential.

The rate, the scope and the forms of urban underground utilisation significantly vary around the globe in
accordance with the specific economic, demographic and geographical conditions; the technological,
political and cultural factors further interfere. Despite the local particularities however, the development of
the urban underground is a common and fast evolving trend throughout the metropolises.

In many countries, underground development differentially relates to the city building practice and the
urban planning process. Practice, having stepped ahead of theory, has left behind remarkable achievements
alongside with an overall congestion brought by the uncontrolled invasion of pipes, tubes, tunnels and
conduits in the subsoil of many cities. It is largely in response to these last effects that the need is felt
worldwide of rationally planning and directing the urban underground expansion.

Many governments and city administrations emerge from the out-of-sight out-of-mind approach, so typical
of most subsurface building endeavours. Today, an increasing number of local authorities subscribe to
long-term policies for sustainable development of the cities, including co-ordinated actions as regards the
development of the urban underground space.

Insuring a development control in the underground, as on surface



States have the right to exploit their own resources, and metropolises should use their right to exploit their
underground space. They have the duty to see if activities exercised under their control, down there, do not
cause damages to the urban and economic environment. Furthermore, each has to make sure that
underground development is realized so, as to satisfy the necessities of the current and future generations.
Effective local regulations, specific by-laws and measures must be promulgated, in empowerment of the
official master plan.

The underground real estate projects must be managed in a systematic way, completely integrated into the
urban development decision making. As building in the underground is not only an engineering problem,
the crucial step towards a good usage of the urban underground space is its integration in the economic and
environmental local issues, including the fiscal and budgetary context of the city. Authorities have to sit the
underground development strategies onto solid commercial, technological, planning and social information,
using often a public-private partnership formula to obtain it.

Applying the universal principle of user-payer

Local authorities have also to try hard to promote the internalization of the extra costs of using by a more
sustainable way the underground space. It should be by virtue of the principle according to which the user,
public or private, has to pay a just price for the use of this natural “resource”, that metropolises can reach
that sustainability objective, not by selling that space to the best offer, but by renting that space for the best
usage. Information about the costs and the potential / constraints associated to it should so be completely
accessible to allow the private market to affect effectively resources to it.

5. How to make a sustainable use of the underground space

Based on those principles, let’s examine how to make a sustainable use of the urban underground space.

First, recapitulate the Brundtland definition of the sustainable development (left side) and do the adaptation
(right side):

“A development which meets the needs of the present We have so, to consider the underground space as an
without compromising the capacity of the future inheritance for the future urban populations.
generations to answer theirs”

Then, with the statement of the Rio Earth Summit Conference, in 1992:

“Maintain the integrity of the environment that is to We have so, to consider the underground space as a
integrate  altogether actions of the human non-renewable (urban) resource
communities and the preservation of ecosystems”

“Improve social equity that is to allow the We have so, to consider the underground space as
satisfaction of the essential necessities of the present usable (at certain conditions) by all urban actors,
and future human communities and the improvement |  public and private

of the quality of life”

“Improve economic efficiency that is to favour an We have so, to consider that the underground space
optimal usage of human, natural and financial has an economic value, not only under the private
resources”’ land, but also under the public domain




Lastly, with the Habitat Il reaffirmation that urban quality of life depends:

“On economic, social, environmental and

cultural factors”
“On physical spatial characteristics of cities”

“On the preservation of the natural historical
heritage”

“On spatial diversification and mixed land use’,
and

“On partnerships among all actors”.

We have so,

To integrate the subterranean space into the urban
planning (of the surface)

To gather all the data describing the characteristics of
the basement of cities

To favour their distribution for the best planning of
the underground

To protect the buried artefacts and historical
underground structures

To promote usage diversification and mix-uses
underground projects

To organize public-private partnership initiatives and
promote innovative methods, techniques and
professional skills amongst the city experts.

6. An Agenda 21 for the underground space of our metropolitan areas

Many orientations suggested by Agenda 21 could be translated, through concrete principles into sustainable
development realizations. Many professionals have long advocated such orientations towards a planned,
viable and equitable rationale. To this understanding adhere the existing research centres in some of the
developed countries, as the AUA, the USJ in Japan, and some specialized international associations around

the world, as the ACUUS and ITA.

Here are some simple recommendations about the use of the urban underground space:

Fundamental / global principle

The basement is not a renewable resource; he recovers from the global patrimony, and its use has to be
made in a reasoned and arbitrated way, as far as the set of urbanistic as economic aspects having been

studied, it will be considered as an optimal solution.

. Property

The urban underground space, under as much the public domain as private lands, have an
economic value and it should be usable (and be sold, bequeath or rent) at certain conditions by
all urban actors, public and private, especially through public-private partnership.

Integration in the city




The urban underground space, in the same way as other surface space, should be considered in the general
planning of the city. Public and private real estate projects should be mix-uses and integrate public spaces
and amenities for all the citizens, without social exclusion. Favouring a spatial continuance between
«outside and inside» should do link with the surface.

Atmospheres and indoor architecture

The urban underground built spaces dedicated to welcome citizens should benefit from the quality of the
architecture (technical as aesthetics), as clean air and natural light.

. Safety — accessibility

The urban underground built spaces dedicated to welcome citizens should be safe and accessible to all,
including handicapped peoples (as on wheel chairs).

Archaeological heritage

The urban underground construction builders should consider, by necessary means and with the agreement
of the local authorities, the conservation, the protection or the relocation of archaeological patrimony.

Building capacity

To assess and do the promotion of methods, techniques and professional skills allowing the municipalities
and developers to better intervene in the urban underground, the local authorities should gather all the data
describing the characteristics of that space and favour their distribution to all interested. Data and maps
describing the characteristics of the buried spaces should also be prepared, with the aim of establishing a "
subterranean cadastre " of the urban basement.

. A typical example: the underground commercial malls

Let's ask us now, under those principles, some questions toward an hypothetic future
underground commercial mall, built under a commercial street, so frequent in some of the world’s
largest metropolises. You should try to answer by yourselves and evaluate its sustainability:

Cost reduction factor:

=  does the surface works of the existing street will be preserved or destroyed by the planned underground
works ? In the last situation, the cost of rebuilding the surface works of the street should be considered.

= does the actual public utilities under the street will be preserved, modified or rebuilt in the planned
underground works ? In the two last situations, the cost of such works have to be considered.

=  Time factor:

= does the underground works will be sustainable and of high quality, allowing to undergo the test of
time? Such works have to face successfully specific engineering issues (as humidity, infiltration, etc).

=  does the underground works will be attractive enough for the citizens and be able to benefit to the
largest number of citizens as well as to the future generations? Can those works will defy fashions ?.

=  Environmental protection factor:




does the excavated grounds are contaminated ? If so what will be the decontamination or the enclosing
costs ? where and how will the excavated grounds be stored ? what will be the impact of such grounds
storage for the selected storage area ?

Archaeological and heritage protection factors:

does the planned excavation works will destroy unique archaeological features, and does the planned
underground works will integrate such archaeological resources?

Pedestrians factor:

does the pedestrians will find there a secure and inviting environment (generous indoor volumes, with
natural light, without dead-end or tortuous corridors) ?

does the users of the underground mall will find there a friendly environment (with furniture, services,
toilet, ...) and does the reduced mobility peoples will be considered?

Public transportation factor:

does the users and the employees in the sector will find there a faster and inviting access to and from
the Subway? Including the future lines?

does the underground mall will be accessible at the same hours as those of the Subway stations, in
order to benefit from a greater number of users?

Commercial street competitiveness

does the underground mall will have a impact on the pedestrian traffic at the surface (deviated from the
street) ?

does the underground mall will have an impact on the existing other commercial facilities in the city
and on the competitiveness of the street itself ?

Commercial success of the mall street:

does the storekeepers will be interested to open a shop there ? does it will be profitable enough to face
required renting costs ?

does the management of the mall will be efficient and will allow the best commercial mix ?

Public investments factor

does the required public investments for it will benefit to a minority of people (builders, local owners,
...), as well during the construction works as after ?

does the public investments will arouse private investments in the district ? How much and over how
much time ? Does the available development lands for private investment around it is estimated ? Are
they attractive ?

does the private investments will allow a return on the public investment made by the city ? In which
way and how much ?

does the municipal legal framework (regulating the land usage and the private real estate projects) will
insure a development of an underground network in the future ?





