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Abstract

As the world population moves toward 10 billion people over the next 50 years environmental
decline seems inevitable unless changes are implemented. Issues of ecology, sustainability and
the city are now being recognised as critical. The systemic and holistic nature of the problem
means that sustainable policies must address a wide range of social issues, political attitudes,
economic practices and technological methods. Volume One offers a wide-ranging and
comprehensive review of Environmental Problems and Sustainability and seeks to map out both
the historical and contemporary basis for a widespread transition towards a more sustainable
society.

The world's cities now offer the critical context within which sustainable strategies can be
developed and tested. Much current academic and policy literature describes a range of
sustainable development models representing radically different views of how the processes
leading towards the planning and implementation of cities needs to be realised. Volume Two
describes Paolo Soleri's Arcology Model and the Arcosanti Laboratory as a relevant
methodology and case study. The arcology model attempts to address issues of sustainability by
advocating a balanced relationship between urban morphology and performance within cities
designed to conform to the complexity - miniaturization - duration (CMD) paradigm. The
methodology recognises the need for the radical reorganisation of urban sprawl into dense,
integrated compact urban structures in which material recycling, waste reduction and the use of

renewable energy sources are part of a sustainable strategy aimed at reducing the flow of
resources and products through the urban system.

As governments, eager to deliver major environmental improvements, press on with, as yet,
untried and untested 'centrist' urban policies, there is a need to research relevant models of
compaction. Over the last ten years, as the criteria of urban sustainability have become more
widely accepted and understood the relevance of the Soleri’s model has become clearer.
Arcosanti in Arizona , begun in 1970, offers a laboratory for testing the validity of the theory.
Volume Two concludes by critically reviewing arcology and Arcosanti in the context of the
discourse on sustainability offered in Volume One. Since the energy crisis of the mid-1970s
efforts at Arcosanti have been directed toward the definition and testing of various architectural
effects that, when combined, could offer a response to many of today's environmental problems.
But today progress is painstakingly slow. Lacking the level of funding and resources that would
enable it to be convincing, it now represents not so much a specific prototypical solution but an
activist engaged strategy that advocates the possibility of building our dreams and visions. In a

world plagued by so many problems, and so few alternatives, it continues to offer a beacon of
hope for a sustainable future.
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Aim and structure of the thesis

The aim of this thesis is to firstly appraise the notion of ecological limits to population,
economic and urban growth and to examine the implications of exceeding growth limits, both on
a global scale and in relation to generic problems associated with local urban environments, in
developed and developing nations. An analysis of social, political, economic and technological
aspects of sustainability will provide the context for a review of contemporary sustainable urban
planning and development issues and for a synopsis of the current debate on urban compaction
versus decentralisation. In the final part of the work the aim is to locate the arcology theory, as
an alternative model of urban development, and the laboratory at Arcosanti in Arizona, within
the context of the current debate on urban sustainability and to describe and critically review its

theoretical and practical response to today's social, ecological and environmental problems.

Having lived, worked and studied at Arcosanti for a few years in the late 1980s, and having then

researched and taught ecological aspects of architecture and urban sustainability at Strathclyde
University during the 1990s, it seems appropriate to draw the strands of my own experience

together with the growing theoretical body of knowledge in the area of environmental studies.
The work is structured into two volumes encompassing nine chapters.

Volume One Environment Problems and
Sustainability
Part 1 The Global Environment

Part 1 reviews various historical and contemporary accounts of global environmental limits to

population, economic and urban growth and examines the implications of going beyond such
limits.

A mismatch currently exists between the global green agenda on the one hand, relating to world
wide problems of resource depletion, loss of biodiversity, accelerating pollution, and global
warming, and the urban brown agenda on the other, involving social and environmental

problems within growing cities. The approach taken here is to distinguish between them for the
purposes of study, while recognising that they are essentially interrelated and inseparable.
Ultimately by focusing more on the urban environment the argument is not for less attention to
be paid to global concerns, but for the recognition that urban and global concerns are inter-

related, and planning and policy measures aimed towards sustainability must, of necessity,
address both,

Chapter 1 - focuses on issues relating to maintaining the balance and integrity of the
biosphere, while highlighting the scale and extent of specific green agenda problems.

Chapter 2 - looks in more detail at the Limits to Growth thesis and examines its implications in
both the developed and developing nations of the world.
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Part 2 The Urban Environment

Part 2 focuses on the scale and character of contemporary urbanisation and the rapid growth of

cities, particularly within the developing nations, and examines associated urban environmental
problems.

Historical and current patterns of rural-urban migration and urban demographics are discussed
within the present context of the emergence of huge mega-cities and the economic, political, and
socio-cultural re-structuring of modern life implied by the phenomenon of globalisation. The
question arises as to whether an urban revolution of such scale and celerity is sustainable,

particularly in the context of urban convergence theory suggesting that globally cities are
becoming more alike in their most problematic characteristics. Along with the current pattern of

growth of large cities has come a whole host of brown agenda problems relating to issues of
human health and well being and environmental degradation, such as unemployment and

poverty, inadequate shelter, sanitation and water supplies, congestion, and increased air

pollution. Urban lifestyles and consumption patterns within today's cities account for the
majority of the world's energy burden and natural resource depletion.

Chapter 3 - focuses on the process of urbanisation and urban growth.

Chapter 4 examines some of the social and environmental problems associated with current
urban development patterns.

Part 3 Sustainability

Part 3 reviews the growth of ecologism and the ecological paradigm as a response to global and
urban social and environmental problems and describes recent proposals, planning objectives
and policy measures aimed at achieving sustainability at both the global and urban scales.

We, in the developed world, continue to grow at the cost of others' ability to develop.
Sustainable development policies, in recognising that the world's problems are interconnected
and interdependent, must be implemented in a holistic process that addresses simultaneously the
social, political, economic and technological aspects of sustainability. Building an urban culture
of sustainability that will promote environmental (and economic) stability and ecological sanity
and, at the same time, emphasise the well-being of people throughout the world and their long
term needs 1s a fundamental challenge of the twenty-first century. Human self-interest demands
that sustainable relationships between the city and the biosphere are established. But this will not
happen unless we make profound changes to the value systems underpinning our cities,
including adopting new political attitudes, economic practices and technological methods within
a social milieu that promotes spiritual and ethical growth, and values quality over quantity.

Chapter 5 - investigates the emergence of ecologism and traces the ideology's historical and
modern roots.

Chapter 6 examines the social, political, economic, and technological aspects of the ecological
paradigm for a sustainable society.

Chapter 7 reviews recent frameworks, planning strategies, and alternative models for
sustainable urban development.

Xvill



Volume 2 The Arcology Model and the Arcosanti
Laboratory

Volume2 examines arcology (architecture and ecology) as a relevant methodology and

Arcosanti as an urban laboratory that attempts to confront the most critical areas of
sustainability.

By advocating an urban system and structure that adopts a balanced relationship between its
morphology and performance arcology offers a theoretical response to problems of population
expansion, scarcity of land resources and energy, pollution, technological mindlessness, waste,
greed, cultural, social and spiritual deprivation. The arcological model of sustainable urban
development sees, in the contraction and greater sophistication of the city (including all its
equipment, machinery, infrastructure, services, etc.), both the efficient possibility of achieving
more with less and the chance of reaching new levels of spiritual development. Such
transformation involves a radical revision of the current social, cultural, political and economic
structure. The systemic nature and complexity of the sustainability imperative requires that we
explore alternatives that might offer a community-wide holistic response to ecological, social
and environmental problems. At the urban laboratory at Arcosanti, in Arizona, Paolo Soleri has
been exploring such an alternative since 1970, by attempting to build and operate a working

prototype arcology. Volume 2 concludes by critically reviewing Soleri's model in the context of
the discourse on sustainability offered in Volume One.

Chapter 8 examines the arcology model, traces its 20" century genealogy and describes its
subsequent evolution.

Chapter 9 relates the history, development and current status of the Arcosanti project.
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The Arcology Model and

the Arcosanti Laboratory

Volume?2 examines arcology (architecture and
ecology) as a relevant methodology and Arcosanti as
an urban laboratory that attempls to confront the most
crucial areas of sustainability. It concludes with a
critical analysis and an assessment of its validity in
response to the challenges described in Volume One

Figure (d) Arcosanti at dusk

Chapter 8 examines the arcology theory, traces its
A ’ .

20" century genealogy and describes its subsequent

evolution.

Chapter 9 relates the history, development and current
status of the Arcosanti project.



Arcology and Arcosanti

Introduction to Volume Two

Introduction to Volume Two

Models for sustainable urban development

The revolutionary changes needed to address the questions of urban sustainability adequately
will take a huge amount of imagination and political will. If we are to hand on a decent living
environment to future generations, we need to institute radically different collective thought
processes that are able and willing to engage in discussions about possible alternative futures in
a rapidly urbanising world.

The sustainability imperative now has political priority status and governments are
demanding a planned response to global and urban environmental problems that is based on both
solid theoretical foundations and hard technical evidence.

The concept of sustainable development has been rightly criticised as being too vague and
contradictory. We need to find the inspiration to deal innovatively with environmental problems
but there currently seems to be a lack of new ideas concerning the future of our society. Big

ideological differences do not seem to exist any more and there is a lack of grand

306 Introduction to Volume Two



Arcology and Arcosanti

'metanarratives' and inspiring ideas of the kind described by Howard, Le Corbusier and Frank

Lloyd Wright. Some might argue that this is just as well. However in their absence it is proving
very difficult to initiate debate in which the current orthodoxy, including current patterns of

urban growth, can be adequately criticised. The question arises; who will create an
environmentally sustainable society?

More recently however, within the academic and policy literature that has emerged from the
growing debate around sustainable cities, a number of different approaches are beginning to be
considered. A number of "models" of sustainable urban development have been developed
which represent radically different views of how the processes leading towards the planning of
sustainable cities needs to be realised. These vary from the deep ecology inspired attempts to

bring about the self-reliant city, to more neo-liberal attempts to foster sustainable development

by redefining the market pricing and regulatory systems. Haughton (1999) describes some of
these contemporary alternative models as:'

e The free-market model - generally focusing on non-spatial views of economists seeking a

response to urban environmental problems through altering market mechanisms. This 'light
green' approach to sustainable development sees de-regulated global trade and trickle down
methods of wealth distribution as the solution to environmental damage and social malaise.
Environmental problems are thus subordinated to economic efficiency.

The re-designing the city model - where a main theme is that re-designing the physical fabric
of the existing city can improve resource efficiency. The rapid urban decentralisation, which
has occurred in Western countries since WW 11, has resulted in a low-density sprawling
form of growth. This, in turn, results in an increasingly fragmented spatial experience, with

increased distances between places where people live, work, and use urban services. This

adds impetus to the tendency towards heavy car-reliance, and requires considerable
consumption of land and energy.

The self-reliant city model - derives from the green anarchist tradition and the rejection of

the state, class politics, parliamentary democracy and capitalism. Influenced by ecological
utopian perspectives, particularly those "utopias of sufficiency"*of William Morris (News
From Nowhere, 1891) and Peter Kropotkin (The Conquest of Bread, 1892), they owe a more
contemporary debt to the work of Murray Bookchin (1974), and Richard Register (1987).

Embracing most of the key tenets of the radical green approach to sustainability, the

' Haughton, (1999)

* M. de Geus, Ecological Utopias: Envisioning the Ecological Society (International Books, Utrecht,
1999), p. 20-2
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preservation of nature is a major concern, in particular designing cities that maintain a
balanced relationship with the surrounding environment. This preservationist or 'frugal’
stance to natural resource use is usually interpreted as minimising urban impacts on all

natural assets including a general commitment to reducing the 'ecological footprint' of the
city. Kirkpatrick Sale's (1985) bioregional vision’ becomes one of the main building blocks
for the sustainable city-region, with inhabitants using the bioregion's resource rather than
importing, and absorbing wastes locally, rather than exporting "negative external effects" in

the form of pollution.

In terms of the engagement with the hinterland the approach is to reduce the number and
frequency of exchanges and to build up local economies based upon local resources. The

emphasis tends to be placed on small-scale production systems for local need, using
appropriate local technologies, rather than on large-scale production for the global markets
using imported, expensive, high-technology, capital intensive production systems. Growth 1s
focused primarily on environmentally benign products and services. In many ways Arcosanti
adopts the characteristics of the self-reliant city model. Some forms of exchange with

external areas are accepted as necessary, but the goal is to minimise these. This level of

introspection however "raises fears of regional autarky linked to technological, cultural and
other forms of stagnation".’

The fair shares city model - involves achieving a balance between 'ecological footprint’
concerns and those of maintaining a sustainable level of trade between a city-region and its
hinterland. In essence this model takes many of the features of the previous two models (e.g.
increased regional autarky and greater urban compaction) and adds these to tools for
establishing more equitable trading relationships with other areas. Because it focuses on
changing relationships there are also potentially close ties with the free-market model of the
externally dependent city. The main difference involves the existence of trade regulations
relating to environmental assets (including compensation mechanisms) that would be in
place in the fair shares city. In this sense the model is one of quasi-autarky where some
trading in environmental assets is seen as essential to human development. The argument is
that it should be possible to establish a mutually beneficial relationship of fair trading in

environmental resources and pollution without breaching local or global ecological tolerance

limits. In contrast to the ‘hands-off the hinterland' approach of the self-reliant model, and the

*K. Sale, Dwellers in the Land: the Bioregional Vision (1985)
‘ Pigou, The Economics of Welfare (1920), pp 183-4.
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'geographical neutrality' of the externally dependent city, the fair share city is more closely

tied into the surrounding area.

Although this model appears to offer a pragmatic compromise of certain radical aspects of
the others and might also be seen to address the ideological concern that cities should ‘pay

their way', it is the least developed within environmental literature.

Arcology

A fifth model representing a radically different view of how the sustainable city might be

realised and one which has, until recently, been largely overlooked in much of the academic and

policy literature, involves the ecological design work dating back to the 1950s of the architect

and visionary, Paolo Solerti:

o The arcology city model or ecological city model - embodies the fusion of architecture with
ecology. The concept proposes a highly integrated and compact three-dimensional urban
form that is the opposite of urban sprawl with its inherently wasteful consumption of land,

energy, time and human resources. These urban structures are called arcologies. An

arcology would need about two percent as much land as a typical city of similar population.
The car is eliminated from inside the city and reserved for use outside. Walking becomes the
main form of transportation. The city is designed to improve the life quality of its
inhabitants, and to be highly efficient in the processes of production and consumption. The
central tenet of Soleri's theory is that cities must miniaturise and become more complex in
order to survive. The miniaturisation of the city enables radical conservation of land, energy
and resources. An arcology would rely as much as possible on the sun, the wind and other

renewable energy sources so as to reduce pollution and dependence on fossil fuels:

The problem I am confronting is the present design of cities only a few stories high, stretching
outward in unwieldy sprawl for miles. As a result of their spraw], they literally transform the
earth, turn farms into parking lots and waste enormous amounts of time and energy transporting

people, goods and services over their expanses. My solution is urban implosion rather than
. 6
exploston.

Such urban structures would need less energy per capita thus making recycling and the
use of solar energy more feasible than in present cities. Influenced by Teilhard de Chardin's

'point Omega ' hypothesis, Soleri's ideas on ecological cities have, in turn, influenced many

* G. Haughton, 'Developing models of sustainable urban development', in Cities, 14 (4), (1997) pp. 189-
195

5P. Soleri Earth's Answer (Lindisfarne Books, 1977)
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architects involved with ecological design (including Richard Register (1987)’; Peter Calthorpe
(1993); Jon Jerde [architect of Horton Plaza in San Diego]), architectural educators (including
Marcos Novak [Visiting Professor of Architecture and Urban Design at UCLA; and Founding
Director of the Reality Lab at the School of Architecture, University of Texas]and Ron McCoy
[Director, School of Architecture, Arizona State University], theologians (including Harvey Cox,
Professor of Divinity at Harvard: and John B. Cobb, Professor of Theology at Claremont),
Science Fiction writers (including William Gibson [Neuromancer, 1984]; and Larry Niven [Oath
of Fealty, 1987) and [The California Voodoo Game, 1992}), and a new generation of cyberspace
technology entrepreneurs and critics (including Erik Davis [TechGnosis: Myth, Magic &
Mysticism in the Age of Information]; Mark Pesce [Internet visionary, co-inventor of VRML -
the Virtual Reality Modelling Language]; and Coco Conn [Creator of the CitySpace Project]).

Arcology's methodology sees materal recycling, waste reduction, energy conservation, and
the use of renewable energy sources as part of strategy for sustainability aimed at reducing the
flow of resources and products through the urban system. As more people have become aware of
the need to develop new approaches and new paradigms appropriate to modern environmental
and social problems Soleri’s views on the ecological city have been more widely sought. There
are also signs that, as the balance of the urban sustainability discourse begins to move away from
theory and into the realm of practical policies and of urban forms that could contribute to

achieving a more sustainable future, the work at Arcosanti, Soler's urban laboratory in Arizona,
is attracting a resurgence of interest.

Typically today's cities devote up to sixty percent of their land for car functions. An arcology

would need about two percent as much land as a typical city of similar population since it
eliminates the car from inside the city and reserves it for use outside the city. Walking becomes

the main form of transportation inside. Arcology would rely as much as possible on the 'soft

technologies' of sun and wind power and other renewable energy so as to reduce pollution and
dependence on fossil fuels. Because it needs less energy per capita the arcology model renders

recycling and the use of solar energy more feasible than in present cities.

Urban utopians such as Tony Garnier (Une Cité Industrielle, 1917); Le Corbusier (La Ville
Contemporaine, 1922 and La Ville Radieuse, 1933); Frank Lloyd Wright (Broadacre City,
1934), Constantin Doxiades (Ecumenopolis, 1969), and Paolo Soleri (Arcology, 1969) have

approached the problem of societal change by first redefining the form and infrastructure of the

"R. Register, Ecocity Berkeley: Building Cities for a Healthy Future (North Atlantic Books, Berkeley,
CA., 1987)
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city. Marius De Geus has recently made the distinction between ‘ecological utopias’ or 'utopias

of sufficiency’ on one hand (including the "ecotopias" of More, Thoreau, Kropotkin, Morris,

Howard, Callenbach and Bookchin), and 'technological utopias' or 'utopias of abundance' on the
other (including, among others, the "technotopias” of Bacon, Owen, De Saint-Simon, Founer
and Bellamy). The main difference between them, he suggests, lies in the notion of whether an
ideal society should be based on luxury and excess or moderation and frugality. The notion of

utopia as a blueprint for a new society or a fixed model of the future has been rightly rejected but
utopia thinking can also be used as a 'critical norm', offering criteria against which to measure
current social development. Alternative visions of the future can present themselves for
discussion, critique and transformations. Since the relationship between sustainability and urban
form is now being recognised as critical, by referring both to classical and recent ecotopian

thinkers we might be better placed to contribute to the social debate on sustainability. Soleri's

Arcology can be considered as operating within such an 'ecotopian’ tradition.

Soleri contends that many of the problems that afflict modern society are as a direct

consequence of the sprawling pattern of twentieth century urban development. What sets him

apart from his contemporaries, and tends to encourage comparisons with Ebenezer Howard, is

his radical approach to solving these problems, the sheer scale of his vision, and his

determination, since 1970, to test his hypothesis by building a prototype at Arcosanti in Arizona.
Indeed there are similarities between Soleri's arcological approach and Howard's ideas on the

Garden City. Both believe that the town and the country can co-exist happily and be mutually
dependent. Both advocate the establishing limits to the physical dimensions of the town and
leaving the agricultural hinterland undeveloped. Citizens in a Garden City and in an arcology
would work 1n the city but would be close to the countryside, while the rural community,
working mostly in agriculture, would have the benefits of proximity with the city and could
share in its social and cultural life. Howard's formulation of ecological preconditions was
intended to maintain self-sufficiency while guiding industrial activities and a large portion of the
policy-making choices. Environmental considerations were, in this way, fully immersed in
planning and social structures. Soleri's ecological foundations within the complexity -
miniaturisation - duration (CMD) paradigm underpins his arcological thinking and has
determined the evolution of the concept, and the development of various generations of
arcologies, since the Mesa City project from 1958. But while ecology is at the root of both
approaches, for Howard the 'natural’ environment forms a basis for architectural and social
planning. But Soleri's goal lies in the definition of a new kind of environment that he calls

"neonature”, a new human-made physical layer designed to support biological, human, and

311

Introduction to Volume Two



Arcology and Arcosanti

social evolution while containing human societies along with all their material goods. Howard's

decentralised ecological approach to town planning has been criticised for underestimating the
ecological benefits of urban life. A central tenet of Soleri's centralised arcological approach is
that the city is a necessary instrument for the evolution of humankind.

In seeking a truly 'urban’ solution Soleri is pursuing the objectives, which have occupied
since he left Taliesin West in 1949. His apprenticeship with Frank Lloyd Wright was short lived.
Rather than accept Wright's notion of decentralisation, as manifest in Broadacre City (1934 -
1958) Soleri has, since the 1950s, envisaged a re-orientation of city life through a process of
urban implosion, wherein the city is compacted and intensified, made three-dimensional and
pedestrian and designed to conserve the earth's energy and resource. Rather than accept the
inevitability of the outward drift of cities Soleri rejects Ecumenopolis (Doxiadis, 1969) as
representing a frightening "map of despair".® Looking at the same emerging realities of urban
sprawl he takes human society in an entirely different direction by attempting to draw the city's
elements back together towards a revolutionary new kind of human environment within

arcologies leaving the rest of nature to develop on its own terms. Some of these proposed

structures contain populations of millions,

Influenced by Teilhard de Chardin, Soleri's vision proposes the building of the Civitas Dei as
the next step 1n the progressive transformation of human existence. What he terms, the urban
effect 1s the principle whereby human interaction creates new forms and levels of individuality
and community. The stated function of arcology is to ease the breakthrough to these new levels.
According to John Cobb (1981), if humanity gains its meaning from its place in the evolutionary
process then the relevance of Soleri's urban vision is that it offers hope for the future in the

progressive transformation of human existence.’

Of course there are great risks associated with attempting to create a model for an ideal
society. The idea of unity tends towards uniformity. Popper's criticism that no single objective,
absolute truth exists nor can be expressed in a blueprint is now generally accepted along with the

criticism that utopias are not realistic because they generally fail to provide a plausible strategy
for change. The dangers of seeking ultimate happiness an attempting to achieve political

perfection are now generally recognised. Radically breaking with the past and implementing

large-scale changes all at once is a high-risk strategy, not least because it would be impossible

for a new social model to eliminate existing problems without having them replaced by a set of

8 P. Soleri, Arcology: The City in the Image of Man (MIT Press, Cambridge, Mass., 1969), p. 2

?J. B. Cobb, Preface to P. Soleri, The Omega Seed: An Eschatological Hypothesis, (Anchor
Press/Doubleday, Garden City, New York, 1981), p. 16
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new ones. In defining a definitive final condition, utopias, since they are already perfect, need no

further improvement and are basically static.

Paolo Soleri argues that an arcology would be ‘anti-utopian' by design and content. Rather
than seek perfection (through 'self-containment’ of the habitat) in the evolution of the theory

since the 1950s, the attempt has been to define a methodology and illustrate it in various
'generations’ or ‘models’.

The model described within the Two Suns Arcology (1975) concept is capable, at least
theoretically, of demonstrating positive responses to the many problems of the urban

environment, including those of population, pollution, energy and natural resource depletion,

food scarcity and quality of life. Its methodology recognises the necessity of the radical
reorganisation of the sprawling urban landscape into dense, integrated, three-dimensional cities.
Soleri contends that the city structure must contract, or miniaturise, in order that it can support
all the complex activities that sustain human culture and give it a new perception and a renewed
trust in society and its future. The metaphor for the city "in the image of man" emphasises the
idea of 'self-containment’ rather than self-sufficiency. Without self-containment the city cannot
act effectively with the surrounding natural environment. When the city loses sustenance from
the countryside 1t 1s doomed. Recycling, waste reduction, energy conservation and the use of
renewable energy sources become part of a sustainable strategy aimed at reducing the flow of
resources and products through the urban system. In particular the arcology concept responds to
the urban environmental problems related to land use, transportation, food and energy
production, impact on natural resources and pollution. The development of the Two Suns
Arcology produced some highly significant environmental effects (greenhouse effect,
horticultural effect, apse effect, chimney effect, and the heat sink effect) and it gave greater
priority to the Sun as the main source of renewable energy. It also placed the arcology concept
much more firmly 1nto its own ecological niche. The ideas that emerged within the concept of

the 'energy city’ served to reinforce the relationship between architecture and ecology. The

development of the Hyper Building arcology concept from 1995 draws together many of these
environmental benefits, 1n one large building.

Arcosanti

An urban laboratory 1s taking shape at Arcosanti (meaning ‘architecture before things' or *anti-
materialist architecture') in Arizona. When complete it will be a small town of around 6,000
people, built on only 15 acres of a 860 acre land preserve in Arizona's semi-arid high desert

region. It aims to combine a compact urban structure with large-scale solar greenhouses. Since

313 Introduction to Volume Two



Arcology and Arcosanti

1970 Soleri has used Arcosanti to rethink modern urban design and planning from the ground

upwards. Instead of accepting the logic of two-dimensional cities, and what he sees as the
inherent wastefulness of suburban sprawl, he has developed Arcosanti as a laboratory to explore
the idea of urban “implosion”, where the city infrastructure contracts and intensifies in order to

become more efficient, ecological, and sustainable. Shortly after work had started on Arcosanti

the American publication Newsweek described it as "probably the most important urban

experiment in our times". To those in search of an alternative urban environment it offers thirty

years of experimentation in this field.

In early built projects, from the partially earth-bermed Cave Creek Dome House (1949),
incorporating a passive heating and cooling system, and the process-led design for Ceramica
Artistica Solimene (1951-2) Soler1 developed his particular approach to ecological architecture.
He continued his experimental approach in a series of silt-casting workshops focusing on the
construction of a number of earth structures at Cosanti, in Scottsdale. The technique of silt-
casting involves the use of river silt to make moulds and forms for the casting of various
materials including clay, plaster, wax, and concrete. The technique has been used to produce,

architectural models and the, now famous, bronze and ceramic wind-bells. Adapting the method
to create habitable structures was the next logical step. The result is a complex of partially

submerged buildings that are used as craft studios, a foundry, work areas, offices and residences

for the Cosanti Foundation, an organisation dedicated to pursuing the research and development
of an alternative urban environment.

Although the site was purchased in 1970, construction work at Arcosanti began in 1971. The
construction of the first main structures involved extensive silt casting using the silt from the
Agua Fria River bed that runs through the land. Unlike the buildings at Cosanti, the cast-in-place
or pre-cast structures at Arcosanti are mostly constructed above ground using a similar, but more

sophisticated earth-casting technique. The concrete structures, many characterised by the apse

form, constitute a cluster of various structures and spaces built on a south-facing mesa. These

currently define the living, working and learning environment for a community of around one
hundred residents.

Arcosanti is intended to be a laboratory for the pur{)ose of investigating the process of
designing building and operating a functioning prototype arcology. It is a framework, for various

experiments within the field of environment and habitat and for research within the complexity -

miniaturisation - duration (CMD) paradigm. The premise of the research work is that, since the
urban phenomenon is seen as a process of increasing complexity, which must take place in

proportionally shrinking spaces, then the miniaturization of its structure is an imperative. More
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specifically Arcosanti aims at constructing a living demonstration of a compact three-

dimensional town as a proposed alternative to suburban sprawl and all its inherent social and
environmental problems. Since it is largely self-financed the project, of necessity, has had to be a
simple assessment of the urban phenomenon and a modest attempt to contribute to it.

As well as the ongoing construction work, there are many projects at Arcosanti which involve
the community in a wide variety of activities ranging from project development, networking and
media work, research activity, exhibitions, drafting work, conference organisation to wind-bell
production and site maintenance. These including Construction Workshops; Arcosanti Organics;

Energy Apron and Greenhouse Experiments; Minds for History; Paradox; Arcosanti 2000, and

Arcosanti Super Critical Mass.
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Chapter 8
8.0 THE ARCOLOGY MODEL

The city 1s an orgamism 1n a constant process of complexification. Nature shows that for all
organisms or society ol organisms with any increment of complexity, there corresponds a spatio-
durational contraction of 1its functions. Complexity is a function of miniaturization. This is a rule

that... cannot be amended by politics, economy, religion, science, or philosophy... Structure
comes before performance.”

Figure 8.1 Images of Arcology
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? Soleri, Arcology (1969), p. 122
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8.1 Paths to the sustainable urban future

Cities are definable structures with an evolutionary history that can be traced back at
least nine thousand years. Wirth (1938) defined the city as "a relatively large,

dense, and permanent settlement of socially heterogeneous individuals"? For Mumford (1937) it

is "a point of maximum concentration for the power and culture of a community"”. In its

complete sense, he wrote, 1t 1s:

...a theatre of social action, and an aesthetic symbol of collective unity. The city fosters art and is art;
the city creates the theatre and is the theatre. It 1s in the city...that man's more purposive activities are

focused, and work out, through conflicting and co-operating personalities, events, groups, into more
significant culminations.

Before cities existed village life was structured around the affinity of families and neighbours

and mostly dedicated to the harvesting of food and the reproduction of life. In contrast with a
nomadic lifestyle, the physical enclosure of the village and the social relations within it brought
security and common a sense of identity. Order was kept through the council of elders,
representing the consensus of wisdom and opinion. Survival and stability depended upon
maintaining a sustainable balance between the community and the natural environment and the
resources that it had to offer.*

There are a number of theories on the origins of cities in which they are presumed to have

developed in response to the concept of surplus, i.e., they began when there was a shift away
from a simple, self-reliant village economy. The argument goes that surplus production beyond -
the needs of the community made it possible for some to free themselves from the toil of the

land and become specialised in particular tasks, like scribes, craftsmen, priests, and warriors.
"Surplus production presumes irrigation, and efficient irrigation systems assume a complex
bureaucracy, and that means cities".” Others see urban origins in the notion of the city as a
protected marketplace that required agricultural intensification to sustain it° or as a holy place in
need of a ceremonial centre. For some cities were agents of defence and domination evolving as
mechanism'’s by which a society's rulers could establish administrative and military centres to

"consolidate and maintain their power".’ For Sjoberg,(1960) pre-industrial urban growth had

more to do with military conquest and political stability than trade. Wheatley (1963) contrasts

? L. Wirth, 'Urbanism As a Way of Life', in American Journal of Sociology xliv (1), (University of
Chicago Press, July 1938)

3 L. Mumford, '"What is a City?', in Architectural Record, 1xxxii (McGraw-Hill, November, 1937)
* L. Mumford, The City in History (Pelegrine Books, London, 1961)

> S. Kostof, The City Shaped (Thames and Hudson Ltd,. London, 1991), p. 31
% Jacobs, (1984)

' G. Sjoberg, The Preindustrial City (London, 1960), pp. 67-8
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this view of urban imposition by an established political authority, seeing the process as much

more internally driven "as a result of the spontaneous readjustment of social, political and

economic relationships within the context of folk society".?

It is unlikely that a single cause will ever be identified in the complex web of social,
economic and political changes, which resulted in the emergence of urban forms. What has
become clear is that their beginnings signalled both the transformation of the 'natural’
environment and the mutation of the human species from hunter-gatherers and peasants into,
what Raymond Williams identified as "a new kind of civilisation".” Within the next few years
humanity will be a predominantly urban species. Williams argues that the emergent roots of this
new form of civilisation can be traced to mid-nineteenth century England, and specifically to
that moment during the Industrial Revolution when the urban gained irrevocable ascendancy

over the rural, the first time in human history that this had ever been so anywhere. For him the

date has “unforgettable significance”.”

These transformations have been 'achieved' through the application of accumulated scientific
and technological advances and yet today many people believe that there are no technological
solutions to the environmental crisis. As the ecological limits of urban growth become
increasingly apparent and the notion of the scarcity of resources becomes more widely accepted,
questions of urban sustainability are falling into sharper focus. Can an urbanised world be

ecologically viable? Is the move to full urbanisation a sign of humanity fulfilling its destiny or

are we entering the 'end game' - the final stage in decline toward chaos and collapse? Or will we

be able to, as Paolo Soleri suggests, transform the urban condition, and in so doing, turn society

and the natural environment away from ecological demise.

Although twentieth century urban theorists like Patrick Geddes and Lewis Mumford, and
more recently Christopher Alexander and Jane Jacobs have emphasised, not only how a cities
might be better shaped physically but also what could improve people’s lived experience of
them, the emerging planning profession over the years have chosen to focus mainly the material

aspects of these ideas and have tended to disregard the psychological effects. Correspondingly
they have broken the problems down into their component parts and provided a physical
solution. This approach has led planners to introduce ideas of zoning (separating dirty industry

from housing), of grid street patterns (to ease mobility) and height restrictions (to protect

*P. Wheatley, cited in S. Kostof, The City Shaped (Thames and Hudson Ltd,. London, 1991), p. 33

:nRayrnond Williams, The Country and the City (The Hogarth Press, London, 1973)
Ibid
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skylines) and encouraged by the garden city movement, have tried to bring aspects of the
country into the city.

This approach has long been part of the dominant intellectual tradition, which has shaped
urban policies throughout modern history and is profoundly rooted in a belief in the virtues of
instrumental, rational and analytical thinking. Indeed, in respect of planning, sewage, water,
utilities, roads, these approaches have helped to transform chaotic, disease ridden cities into safe
and healthy environments. But reason, grounded in science, governed by logic, has its limits too.
Today the built environment in the developed world results in damaging effects on the wider
environment, both globally and locally. Such "negative external effects” stem from the structure
of our modern urban settlements, the ways in which resources are used to construct and service
them, and the lifestyles that they shape.

Today, when we consider the immense problems now facing the emerging mega-cities in

nations in Africa, Asia and Latin America we can put into perspective the remarkable
achievements of Western cities in overcoming the basic problems of urban living through the

process of planning and design. But 1t 1s equally clear that the late twentieth century model of
urban development, characterised by the cities of the industrialised Western world, if repeated

globally, would bring ecological collapse.

Much, of course, depends upon the future demographics of the global population and how the

process of world urbanisation develops. As mentioned earlier, the UN Population Division
estimates that rapid population growth will gradually slow down before reaching 10 billion
around the middle of the twenty-first century. Eventually it could level off at around 12 billion at
some point in the twenty-second century.!' Over the last SO years to population of the world’s

cities has soared from 200 million to almost 3 billion.'* The future for the majority of people in

the world will be an urban one. Kingsley Davis (1965) predicted an "end to urbanisation" but not
necessarily to absolute population growth, economic development, the physical size of cities, or
the total number of people they might contain. He suggested that this "end" would be "more
apparent than real” since, as countries ascend the attenuated 'S’ curve of urbanisation an
increasing number of urbanites simply become suburbanised and the boundaries of urban places

simply become enlarged. He saw that as a society becomes advanced enough to be highly

urbanised the whole “concept of urbanisation becomes ambiguous™" and less developed

countries eventually become unable to sustain their populations.

' UNPD, (1998)
' UNPD, (1995)

13 Davis, (1965)
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As the global population continues to expand, cities will either be the locus of our ecological
nemesis or the source of our salvation. Today many people accept that the city represents a
legitimate and immense problem and that action 1s now needed to address the acute crisis of
urbanisation and urban environmental degradation. While academics and urban theorists from
various disciplines, along with policy makers and politicians throughout the world, have in
recent years been debating ways to address these problems very few serious alternatives to the
apparent logic of two-dimensional urban expansion, exemplified in cities like Phoenix, Los
Angeles, Mexico City, Sao Paolo, and London, have been offered.

It is still unclear in which direction our society must go in order to begin the twenty-first
century with a better environment. While 1t has become apparent that "there will be no
sustainable world without sustainable cities"'*, more than a decade after the United Nations
Centre for Human Settlements (Habitat) launched its Sustainable Cities Programme, we still
have no conception of what sustainable cities of the future might look like, how they might be
planned, structured, or designed. The sustainability imperative has now attained the sort of
political prionity status that demands a planned response based on solid theoretical foundations
as well as hard technical evidence. There is an increasing realisation that significant obstacles

must be overcome before environmental problems can become manageable and an ecologically

sustainable society can be brought within our grasp. It is proving extremely difficult to initiate

sufficiently broad and in-depth debate, in which accepted orthodoxy such as continuing
economic growth, industrial development, and the current patterns of urban growth can be
questioned and alternative visions taken seriously. There is a blatant lack of new ideas
concerning the future of society. Robert Fishman (1977) recognises the same poverty within the

visionary tradition in urban planning after Howard, Wright and Le Corbusier.'* The question

arises; who will create the environmentally responsible society of the future?

8.2 Urban narratives of the twentieth century avant-garde

Paolo Soleri joins those from the nineteenth century, including Ruskin, Blake, and
Wordsworth, who were critical of the degradation and despoliation of the environment by
industrial production and industrial capitalism. But, in arguing that most of the problems that
afflict modern society are a direct consequence of the sprawling pattern of twentieth century

urban growth, he also adds his name to those who have voiced concerns about the quality of life

' H. Girardet, Creating Sustainable Cities, (1999)

” R. Fishman, Urban Utopias of the Twentieth Century: Ebenezer Howard, Frank Lloyd Wright and Le
Corbusier (Basic Boos, New York, 1977)
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in the modern metropolis and echoed many of the real fears and ambiguities that have
surrounded the notion of the city during the twentieth century. His critique of the current patterns
of urbanisation is echoed in much of the work of contemporary urban theorists, such as David
Harvey, Manuel Castells, Doreen Massey, and Robert Beauregard. His desire to come up with a
workable alternative is shared by many urban designers and planners, including Peter Calthorpe,
Andres Duany and Elizabeth Plater-Zyberk, Herbert Girardet, Richard Register, Richard Rogers,
and the Urban Villages Group. And his desire to see widespread social change is being
expressed by an increasing number of government organisations and NGOs (WHO, 1987,
Brundtland, 1987; Commission of European Communities, 1990; OECD, 1990; UN [Habitat],
1990; ICLEI, 1991; World Urban Forum, 1992; UNCED, 1992). What distinguishes Soleri 1s his
radical approach to solving these problems, the sheer scale of his vision, the philosophical
foundation of his urban model, and his determination, since 1970, to test his hypothesis by

building a prototype at Arcosanti. Soleri calls for nothing less than the complete transformation

of the spatial and physical configuration of the modern city into "three-dimensional” structures.

The core of his argument is that:

In order to support all the complex social and economic activities that sustain human culture, and to

give it a new perception and renewed trust in society and its future, the city structure must contract and
miniaturize into dense, integrated, three-dimensional structures.'®

In abandoning traditional architectural practice and focusing on the projection of a different
way of thinking about buildings Soleri joins a long list of visionary architects that includes
Piranesi, Boull€e and Ledoux, from the eighteenth century. His theoretical work also follows in

the tradition of other futuristic urban narratives of the twentieth century avant-garde. Like

Howard, Garnier, Le Corbusier, and Wright, Soleri has tried to rethink and re-plan the twentieth

century industrial city from its infrastructure upwards.

And as in other urban narratives of the twentieth century avant garde; like Antonio Sant'Elia's
Citta Nuova (1914); Fritz Lang's expressionist metaphor in Metropolis (1929); lakov
Cherrnikhov's Constructivist Architectural Fictions (1933); Yona Freidman's Spatial City
(1958); Kiyonari Kikutake's Marine City (1958); Buckminster Fuller's Geodesic Dome for
Manhattan Island (1962); Arata Isozaki's Modern City (1963); the Archigram Group, Peter
Cook's Plug-in City (1964) and Ron Herron's Walking City (1964), Ridley Scott's post-

apocalyptic urban scenario in Blade Runner (1982), Soleri's designs have had the power both to

excite and disturb their reviewers.
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8.2.1 Garden city

At the end of the nineteenth century in Tomorrow: A Peaceful Path to Real Reform
(1898)", Ebenezer Howard (1850-1928), stated that an extensive reconstruction of the

environment was necessary in order to resolve the seemingly endless process of rural/urban
migration which had led to a lack of labour in the countryside and overcrowded urban areas
characterised by mass unemployment, poverty, insecurity, crime, unsanitary conditions and
pollution.'® Influenced by Ruskin's Romantic notions of social reform and Morris's anarcho-
communist ideals [5.3.3]. Howard set out to resolve the migration problem and counter the trend
toward urbanisation. Because he believed that neither the city nor the country could satisty all
human needs, his solution was a form of revolutionary city planning, wherein new cities would
be designed and built which were also lush gardens (or gardens would be designed and created

which were also cities).

The attractive qualities within both the country and the city were to be harmonised within

what he termed a new "town-country" magnet. Incorporating an extensive public transportation
system, clean industry and electricity, spacious green zones, re-use of waste materials, and the
intentional integration of living, working and recreational areas, his garden cities offered
conditions intended to stimulate environmentally benign behaviour, thus ensuring that the
environment became an integral part of society. His theories, influenced by Edward Bellamy's
Utopian novel Looking Backward 2000-1887 (1888) which predicts the transformation of human
society, through environmental revolution and the demise of economic competition, constitute a
decentralised ecological approach to town planning. To test his ideas he put forward a scheme
to build a small model city.

'Garden City' was to be built on the central 1,000 acres of a 6,000acre estate, and have a

population of 32,000. The town was circular in plan and was surrounded by farms, small-

holdings, allotments and woodland on the remaining 5,000 acres. Also located within the "green
belt" were brickfields, institutes for the blind and deaf, convalescent home, industrial schools
and an agricultural college. The town's industry was positioned on the perimeter serviced by a

circular railway looped-up from the main railway line. Electricity would power the industry and

keep pollution hazards to a minimum. The architecture was to be varied to allow for the widest
possible individual taste and preference.

' P, Soleri, Arcosanti Workshop Program Brochure (Cosanti Foundation, Scottsdale, 1987), p. 1
'7 Later re-issued with some changes of emphasis as Garden Cities of To-morrow (1902)
' E. Howard, Garden Cities of To-morrow (1902), (Attic Books, Eastbourne, 1985), p. 6
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Six radial boulevards divided the town into six wards of equal size. In the centre was a small
garden of five acres. Fronting onto this, with the Central Park at their backs, were the public
buildings like the town hall, hospital, library, museum, and art gallery. The central park was
surrounded by a glass shopping arcade that Howard called "Crystal Palace". Five circular

avenues divided the town with the third, Grand Avenue, being 126 metres wide, complete with
parkland, schools. Churches, and recreational areas.

Houses set in their individual gardens fronted onto the avenues and boulevards, and were
planned at a density of about 20 houses to the acre. Raymond Unwin (1863-1940) would
subsequently reduce this figure to 12 houses per acre when the first garden city was finally
planned and built at Letchworth (1903). These figures were lower than the average at the time
although higher than many contemporary suburbs. The wards were wedges of a circle which
were a microcosm of the whole town, housing almost self-contained communities of 5,000

people - the conceptual forerunner of the neighbourhood units of contemporary planning.

In Garden City Howard believed that the town and the country would co-exist happily and be

mutually dependent. The physical dimension of the town would be permanently limited and the
agricultural belt would be left undeveloped. Citizens mostly working in the industries would be
close to the countryside, while the rural community, working mostly in agriculture, would have
the benefits of proximity with the town and could share in its social and cultural life. Howard's
precise formulation of ecological preconditions was intended to maintain self-sufficiency while
guiding industrial activities and a large portion of the policy-making choices. Environmental
considerations were, in this way, fully immersed in planning and social structures. The
environment thus formed a foundation for architectural and social planning. Despite his
overemphasis on the unity of design and his underestimation of the ecological benefits of urban
life, Howard's vision, which was realised as a developmental strategy at the Garden Cities of
Letchworth and Welwyn (1920), was able to address the complex and connected issues of
urbanisation, industrialisation, environmental degradation and pollution, in a structured and
holistic way. City planners, social reformers and architects from around the world have since
drawn inspiration from his theories and, filtered through Patrick Geddes (1834-1932) and the
nineteenth century French geographers, Elisée Reclus and Vidal de 1a Blache," they led to the
development of regional planning and the New Town programme that emerged after the Second
World War.

Patrick Geddes, and subsequent followers, Patrick Abercrombie and Lewis Mumford, were

proponents of regional scale planning which attempted to place more importance on the regional
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approach by placing them in a wider economic, social and physical context. This led to the idea

of the civic or regional survey, and to planning at a city region scale. Overall the regionalist

approach was to accept the inevitability of the forces of outward drift and to plan for it

accordingly.

8.2.2 Futurist city

Now the giant city sucks the country dry, insatiably and incessantly demanding and devouring

fresh streams of men till it wearies and dies in the midst of an almost uninhabited waste of
20
country.

Futurism was a poetic current before 1t became a movement in painting and sculpture.
The 'Foundation Manifesto of Futurism' published in Le Figaro in 1909 was created by the poet
Tommaso Filippo Marinetti who attacked traditionalism, and upheld an expression nourished by

contemporary forces and the new industrial environment. The modern metropolis, seen as the

typical expression of the forces of society, was the typical subject matter of the movement

although there was not a 'Futurist Architecture' as such. There was though an architecture

manifesto attributed to Antonio Sant'Elia (1888-1916) although it is widely accepted that it is

largely Marinetti’s responsibility. In 1ts first version, known as the Messaggio (1914) it

accompanied an exhibition of Sant'’Elia’s carefully rendered presentation drawings for the 'Citta
Nuova' along with his vision of Milan in the year 2000.

We must invent and rebuild ex novo our modern city like an immense and tumultuous shipyard, active,
mobile and everywhere dynamic, and the modern building like a gigantic machine...The house of
cement, iron and glass...as big as need dictates, and not merely as zoning laws permit, must rise from
the brink of the tumultuous abyss; the street which , itself, will no longer lie like a doormat at the level

of the thresholds but plunge storeys deep into the earth, gathering up the traffic of the metropolis
connected for necessary transfers to metal catwalks and high-speed conveyor belts.”

There was no overall plan for Sant'Elia’s city. It was more a collection of new building types
and suggested ideas for power stations, airports, airport hangars, multi-level stations and stepped
apartment buildings of a type called Casa a Gradinate. 'Cittd Nuova' was reputedly inspired by
his earlier proposal to rebuild Milan Central Station (1906)*, which was based on a complex

network of transport services, seven levels deep in places. Out of this "three-dimensional grid of

' H. Meller, Patrick Geddes: Social Evolutionist and City Planner (Routledge, London, 1993)

® 0. Spengler, Decline of the West (George Allen and Unwin, London 1926), p. 102

* Sant'Elia, Messaggio (1914) a preface to the exhibition of 'Cittd Nuova'. The entire text is cited in R.
Banham, Theory and Design in the First Machine Age (Architectural Press, Oxford, 1960), pp. 128-30
 R. Banham, Theory and Design in the First Machine Age (Architectural Press, Oxford, 1960), p. 132

324 The Arcology Model



Arcology and Arcosanti

communications"® arose huge gradinate structures, usually of buildings with floors of equal
depths that stepped back progressively toward the top. The overhangs at the rear were matched
with the building's twin, which backed up against it, leaving an archway through which transport

and services passed. Lift shafts were positioned on the fagades and rising vertically required

connecting bridges at the upper levels.

Although there precedents for the formal design of the blocks in Henri Sauvage's set-back
apartments built in Rue Vavin, in Paris (1912), in the dramatic forms of nineteenth century
warehouses, and bridges and in the lifts on the shores of Lake Como, "rising from landing

stages, and connected back to points on the mountainside by bridges"#, Sant'Elia's concept of

the multi-layered tower city, presented like a "colossal dynamic mechanism"* is just as likely to

have been inspired by early images of Manhattan with its elevated railways and skyscrapers.

Futurism's central assumption was that the spirit of the age was inevitably tied to the
evolution of mechanisation and that modern architecture must take this into account in its
function, its methods of construction, its aesthetics, and its symbolic form. With the celebration
of modern materials allied to an indulgence in mechanical references it drew together a

collection of progressive attitudes and future-orientated positions that influenced the subsequent

utopian projects of Garnier's Une Cité industrielle, Le Corbusier's La Ville Radieuse, and Soleri's
Arcologies.

8.2.3 Industrial city

In 1917 Tony Garnier (1869-1948) published a less radical contribution to contemporary
urbanism in Une Cité industrielle (1917) which demonstrated his belief that the cities of the
future would have to be based around industry.” Garnier's industrial city was designed for
35,000 inhabitants, as a regional centre of medium size, to be planned in a sensitive relationship
with its surrounding environment. Without walls, private property, churches, barracks, police
stations, or law courts, all the unbuilt areas were to be left as public parkland. In accordance with
a strict set of planning codes, aimed at maximising the provision of light, ventilation and green
spaces Garnier established a housing typology, resulting in low-density housing at an average of
two storeys in height, distributed along a hierarchy of tree-lined streets of varying widths.
Anticipating the principles of zoning separation advocated by the Congres Internationaux
d'Architecture Moderne (CIAM) Athens Charter of 1933, Garnier's industrial city was based on
B Ibid, p. 133
“ Ibid
2 W. J. R. Curtis, Modern Architecture since 1909 (Phaidon Press, London, 1987), p. 74

325 The Arcology Model



Arcology and Arcosanti

distinct zoning for residential, industrial, transport, and health areas. At the first meeting of the

CIAM (1928) Walter Gropius and Le Corbusier had argued that architecture should be put "back
in its true sphere which is economic, sociological, and altogether at the service of humanity”.*’

By 1933 the doctrines of the Athens Charter, which would later appear in José Luis Sert's Can

Our Cities Survive? (1942), were firmly fixed on the problems of the modern city:

Today most cities are in a state of total chaos. These cities do not come anywhere near achieving their

aim, which is to satisfy the biological and psychological needs of their inhabitants...On a spiritual and
material level, the city should ensure individual freedom and the benefits of collective action.*®

Above all else Garnier's industrial city was the vision of a socialist arcadia where the public
buildings, including a museum, library, theatre, swimming pool were to be grouped around the
axis of an assembly complex, complete with a cluster of union meeting rooms and a central
circular 3,000-seat auditorium flanked by smaller amphitheatres. As Frampton (1980) points out
the various democratic gatherings would have taken place beneath the massive railway station
clock-tower with its entablature inscribed with two quotations, one from Saint-Simon about

achieving "international harmony through industrial production and communication”, and the
other from Zola's Travail.:

This was the incessant production suitable for epochs of peace, rails and yet more rails, so that all
frontiers might be passed over, and so that all peoples, reunited, might form a single people, on an
earth entirely furrowed by routes. These were the great steel ships, no longer the abominable ships of

war carrying devastation and death, but ships of solidarity and fraternity, exchanging the products of

continents, increasing the domestic riches of humanity tenfold, to that point when tremendous
abundance reigned throughout.”

Garnier's plans draw on French urban formalism in its use of axes, on Howard's decentralised
ecological ideals, on principles from the utopian-socialist tradition, and proposed the use of new
construction methods using reinforced-concrete being pioneered in Paris by Auguste Perret

(1874-1954). Although Garnier's plans conserved the "old city" it also offered a compelling

model for an emerging machine-age society and among others it influenced Charles Edouard
Jeanneret, later to become Le Corbusier.

T, Garnier, Une Cité industrielle: Etude pour la construction des villes (Paris, 1917, 2nd edition 1932)

1 CIAM, 'Declaration of Aims' (La Sarraz, Switzerland, 1928)cited in W. J. R. Curtis, Modern
Architecture (1987), p. 171

8 3. L. Sert, Can Our Cities Survive?, (Harvard University Press, Cambridge, MA., 1942)

® A quotation from Zola's Travail, alluding to the ritualistic celebration of a utopian harvest cited in K.
Frampton, Modern Architecture (1980), p. 102-3
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8.2.4 Radiant city

The machinery of Society, profoundly out of gear, oscillates between an amelioration, of
historical importance, and catastrophe. The primordial instinct of every human being is to assure
himself of shelter...It is a question of building which is at the root of the social unrest of

today...The problem is one of adaption, in which the realities of our life are in question. Society
is filled with a violent desire for something which it may obtain or may not. Everything lies in

that: everything depends on the effort made and the attention paid to these alarming symptoms.
Architecture or Revolution.™

Le Corbusier (1887-1969) believed that it was the business of architects and planners to
give form to the new society and thereby avoid an imminent revolution. He perceived the same
problems of the industrial city as Howard and Wright but his own radical solution, demonstrated

in the late 1920s and early 30s in his i1deal city plans, was to increase rather than reduce urban

densities, "to decongest the centres of cities by increasing their density".”! In the late nineteenth
century Camillo Sitte (1843-1903) had argued for urban planning to resurrect the activity and
intensity of the medieval or Renaissance urban core and became the unintentional guiding light
for many twentieth century urban centrists. Le Corbusier, an early enthuisiast for Sitte's ideals,
designed La Ville Radieuse (1933) ('the radiant city') as a centralised and densely populated

collectivist city, laid out in a rigidly symmetrical grid pattern quite unlike Sitte's towns. Based on

his earlier urban models of La Ville Contemporaine (1922), and the reworked version

superimposed on the Right Bank of Paris, La Ville Voisin (1925), the radiant city was designed

according to Le Corbusier's belief that within an environment of strict geometric order, the
human mind would be uncluttered, and hence 'calm'. He believed that the home should be a
place of silence and solitude, a place in which to meditate and be creative. But in order to
develop this the home had to adopt an entirely new character and this, in turn, necessitated a
complete re-arrangement of the urban fabric , a new arrangement of transport, new concepts of
space and techniques of building construction. Because he understood that proximity to nature
was a stimulus to meditate and introspection, Le Corbusier advocated the concept of the Vertical
Garden City combining the high density of the metropolis with Howard's Green ideals. The mass
of a building, he suggested, rather than be strung out along the edge of a site with
accommodation arranged around a central courtyard, should be re-configured into one tall

structure in the centre of the site. The ground plane could then be opened up for pedestrian use,

for transport, and natural landscaping, and could allow the ingress of light and air into the
structure.,

* Le Corbusier, Towards a New Architecture (1923) in J. Rodker (transl.), (Architectural Press, Oxford,
1989), p. 8 and pp. 288-9

' P. Hall, Cities of Tomorrow (Basil Blackwell, Oxford, 1988), p. 207
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In La Ville Contemporaine, a "contemporary city of three million inhabitants”, the city's core
of twenty-four 60-storey cruciform "Cartesian" office skyscrapers, was surrounded by twelve

storey high-density residential blocks set within a park that extended to an area four times the
size of Manhattan. All the buildings were to be raised clear of the ground on pilotis, including
garages and roads, leaving the surface free in the form of a continuous park through which
pedestrians could wander at their leisure. Broad roads were designed to allow the rapid flow of
traffic to and from the countryside and to connect different parts of the city. The traditional
notion of the ‘corridor-street’ was destroyed. Instead of the polluted industrial city a new clean
and efficient world of light, air, and greenery was to be created within a reintegration of the
country and the city. To convey an idea of how the ‘contemporary city' might look and the notion
that this was a future that was attainable in the present Le Corbusier fused images of Manhattan
with those of Sant'Elia's Cittd Nuova (1914).%

Although it contained many of the same elements as his earlier plans, Le Corbusier's La Ville
Radieuse (with a planned population of 1.5 million), like Garnier's Cité Industrielle and the
linear-city concept proposed by Milyutin, was zoned along parallel bands assigned to various
uses; from the 1solated otfices in skyscrapers at the "head" of the city via the cultural "heart",
located between the two "lungs” of the residential zone in the middle, to the warehouses and
industry at the base.” This less centralised model allowed the city to be theoretically expandable.
Le Corbusier's plan for the industrial city of Zlin (1935), then Czechoslovakia, designed for the
shoe manufacturer Bata, was an adaption of the model to a specific site, linking the old town and
manufacturing centre at the base of the valley with an airport on the plateau above. In the Zlin
plan the industry buildings are located on one side of the road and railway line running through
the valley, with the housing units positioned on the opposite, south-facing slope of the hill. The
Radiant City was an influential model for post-war urban development in Europe. Depending on
which method of analysis is adopted the residential density of the proposed city ranges between
1000 and 3,500 people per hectare.* In Britain a stream of proposals for high-rise blocks, based
on Corbusian ideals were designed and implemented in the 1950s and 60s. Two new capitals

were indebted to the 1deas it embodied, at Chandigarh, capital of the Punjab (masterplanned by
Le Corbusier in 1950) and Brasilia in Brazil (planned by Lucio Costa in 1957).

2 Curtis, (1987), p. 165

¥ N. A. Milyutin, Sotsgorod: The Problem of Building Socialist Cities (1930), (MIT Press, Cambnidge,
Mass., 1974)

* 1. Dunnett, 'Future Cities: contemplative or delirious? in The Architects' Journal 212 (1), (July 2000),
pp. 20-1
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- .
A CHRONOLOGY OF SELECTED CENTRIST AND DECENTRIST URBAN PROPOSALS

Including Key Projects by Paolo Soleri

e

1800
1850

1900

1915
1930
1935

19535
1960

1970

1975

1980

1985
1990

1995

Centrists Decentrists
Project Protagonist Project

New Lanark
Saltaire
Bournville
Port Sunlight
Garden Cities
movement

Cittd Nuova Sant'Elia Regional planning

Ville Radieuse  Le Corbusier
Broadacre City

Cosanti Paolo Soleri New towns movement
Urban diversity Jane Jacobs

Richard Sennett
Mesa City Paolo Soleri
Arcology Ecumenopoly
Arcosanti Paolo Soleri
Compactcity  Dantzig and Saaty
Two Suns
Arcology Paolo Soleri
Habitats for
Shifting Paolo Soleri
Populations
Space for Peace Paolo Soleri

Compact city European Commission =~ Market solutions

National governments
Circular

metabolism Herbert Girardet '‘Good life'

Sustainable city Richard Rogers
Hyper Building  Paolo Soleri

Source: various

Protagonist

Robert Owen
Titus Salt

George Cadbury
William Lever
Ebenezer Howard

Patrick Geddes
Frank Lloyd

Wright
Lewis Mumford

Constantin
Doxiadis

Gordon & Richardson

Robertson, Green
& Holliday

As in Renaissance ideal cities like Filarete's Sforzinda (1457-64) or Palmanova (1593-1623),
the utopian socialist diagrams of, for example, Claude Nicolas Ledoux at Chaux (1775) and

Robert Owen's 'Project for a Village of Co-operation' (1816), and Howard's plan (1889), Le

Corbusier's city exhibits a concern for geometric purity and the establishment of social order

through clarity and symmetry. The Renaissance idea of the Humanist city, where perfect form is

the image of a perfect society is translated in La Ville Radieuse in the symbolic analogy of the

human body, where the city has a spine, a heart, lungs, and a head, thus incorporating the ideal
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of twentieth century 'man' in a perfect and harmonious balance with nature. This Humanist

anthropomorphic metaphor was to be adopted by Soleri in his Mesa City project from 1938.

8.2.5 Broadacre city
In the 1920s and 1930s Frank Lloyd Wright called for a radical transformation of

American society which would restore the traditional Emersonian ("love of wilderness") and
Jeffersonian (pioneering "struggle for independence”) sentiments. In Broadacre City (1934 -
1958), the embodiment of his vision, every citizen of the United States was be given a minimum
of one acre of rural land per person. The independent family homestead was to be the basis for a
decentralised American society, which would re-inhabit the rural landscape with restored virtues
of 'freedom’ and 'self-reliance’. Unlike Kropotkin's communes, based on the Russian mir and
founded on the principle of mutual aid (1902), in Broadacre City family stability was to be

augmented in relative isolation. A sense of community was to be achieved principally through
telecommunications and transportation.

Wright seems, in many ways, simply to have been accepting the inevitable. In the 1920s the

new technologies of the motor car and electricity began to loosen the cities, enabling them to
spread into the countryside. Cities have always been places of opportunity and problems, change
and crisis. Often the challenges they have thrown up — overcrowding, disease, social disorder,
conflicts over land and its uses, a lack of infrastructure — have been tackled in innovative ways.
In the period after the Industrial Revolution the challenge was how to respond to immediate
problems of the "evils of the nineteenth century city".” Physical infrastructures needed to be
created - sewage systems to contain disease and improve public health; housing to accommodate
ever-expanding populations; roads and railways to increase mobility for people and products.
For Ebenezer Howard, Patrick Geddes, Frank Lloyd Wright, Le Corbusier and their followers
their primary motive lay in the reaction to the squalor of the towns and cities that were thrown

up by the first era of rapid industrialisation.

The Industrial Revolution had already spawned a number of responses in the UK during the
nineteenth century in the form of private, philanthropic ventures at New Lanark, Saltaire, Port
Sunlight and Bournville. What these enterprises had in common was a desire to create healthy
and efficient communities within a pleasant environment, away from the disease and congestion
of the industrial city. These social experiments had very little impact on the general process of

urban centralisation, which continued throughout Europe until the 1940s.
3 p_Hall, (1988), p. 7
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Like Ebenezer Howard, Wright was reacting against the industrial city and industrial
capitalism. But unlike Howard who favoured regional autonomy through the establishment of
local councils, and Le Corbusier who advocated centralised control through the state, Wright
wanted individuals to be free to live and work in the countryside and, in Broadacre City he
wanted to be the architect of a planned and aesthetically controlled process of decentralisation.
But from the 1920s onwards various forces combined to create the massive suburbanisation and

uncontrollable urban sprawl that has come to characterise much of the modern built

environment.

8.3 Paolo Soleri at Taliesin West

Paolo Soleri was born was born in the industrial part of Turin, Italy, on June 21 1919. In
1933 his family moved to Grenoble in France to escape Mussolini’s fascist regime and Soleri
attended L’Ecole d’ Art Industriel. When, two years later, they returned to Italy, he continued his
education at Torino Academia Albertine in the Liceo Artistico. Between 1941 and 1946 he

studied at the Turin Polytechnical Institute, where he graduated with highest honours taking a
doctorate in architecture, which focused on the subject of ‘human ecology’. Within two years he
was one his way to the United States as a Fellow of the Frank Lloyd Wright Foundation. After a

compulsory month-long stay on Ellis Island he travelled to Taliesin West, outside of Phoenix,

Arizona, where, 1n between working in the kitchen and acting as a personal aid to the Wright

family, he undertook research on bridges and passive heating systems.

Soleri's early architectural studies were influenced, like many of his contemporaries in
Europe, by the work of Le Corbusier, Mendelsohn, Gropius and Aalto * but then "suddenly this
little booklet comes out in Italian on Frank Lloyd Wright with a photo of the desert thing. And it
threw me".”’ After a brief exchange of letters, he joined an expanding group of post-war foreign

apprentices who were then converging on Taliesin to hear at first hand Wright's radical views on

the new architecture of American democracy. Many were awarded scholarships and given a 'fair
trial at working their way through without fees'.*®

It was traditional for apprentices around this time to give Wright a gift each year at Christmas
and on his birthday. The 'Box’, as it was called, contained the students own architectural projects

and offered an otherwise rare opportunity to get feedback from the 'master architect' on their

* G. Stanishev. 'Soleri's Laboratory' in World Architecture 21 (International Forum of Young Architects,
January, 1993), pp. 58-63

7T, Ostler, 'Preaching in the Wilderness' in Building Design (February 18, 1994), pp. 12-3

* B.B. Pfeiffer (ed.), Frank Lloyd Wright: Letters to Apprentices (California State University, Fresno,
1982), p. 23
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own imaginative terms. He put great emphasis on this event and the comments he made were

seen as "the greatest architectural critiques any apprentice would ever receive".” Soleri,
described by Blake (1969) as one of Wright's 'most brilhant students'*’, made his box

contribution with others in the summer of 1948 (see Plates 1 & 2). In his letter of response

Wright wrote that:

Paolo really went to town on his. His passionate rendering had a painter's virtuosity and

technique...The plateau he mounted his well conceived building scheme upon was richly decorated by
his buildings. But again they seemed to me all on the plateau, not of it. And there again even in scheme

Paolo seemed more the brilliant painter than the Architect. But there are many roads to Architecture
and he may find one of them if he is patient enough.*

About a year later, Soleri's apprenticeship was abruptly terminated with a polite letter of
dismissal from Wright.** The young apprentice had not, it seems, been patient enough. He had
asked Wright's permission to establish another Taliesin in Italy and, although initially
enthusiastic, Wright had become upset to discover that a group of his own apprentices were keen
to join Soleri in Europe. When he found out that the young student's design for a bridge had been

published in Elizabeth Mock's The Architecture of Bridges (1948) alongside his own, and had

attracted better reviews, Soleri was on his way out of Taliesin,

Although some argue that his architecture is a 'parody’ of Wright's in the sense that his
building is an "organic outgrowth of its site"* Soleri does not subscribe to being an 'organic

architect’. For him Wright's prairie houses represent a "spurious and superficial way of being in
sympathy with nature".* Soleri did not share Wright's enthusiasm for decentralisation. He writes
about environmental collapse and how "suburbia” is a prime culprit. He sees in urban sprawl the

symbol of our functional, social and cultural vacuum in the midst of an ecological debacle.

Soleri argues that Wright, the spokesman for 'organic architecture', had demonstrated his

fundamental hostility towards urbanism in the proposals for Broadacre City. His decentralised

view of American society was based on the widest possible use of the motor car and involved,

the "general mobilization of the human being". To Soleri the car is, "... the great villain of the

century, and quite possibly the great villain of all time...an apocalyptic example of mindless

® Ibid, (1982), p. 110

“P. Blake, Foreword in Arcology: City in the Image of Man (January 1969)
“ Letter from Wright, July 3, 1948 cited in Pfeiffer, (1982), p. 110

“2R. Pizarro, 'Soleri's Pendulum: Between Urban Design and Theology' , (Masters thesis, Arizona State
University, 1996), p. 103

“R. Candida Smith, 'Frank Lloyd Wright as Educator: the Taliesin Fellowship Program, 1932-59" in I.

Borden and D. Dunster (eds.) Architecture and the Sites of History: Interpretations of Buildings and Cities
(Butterworth Architecture, Oxford, 19995), pp. 227-42

“ Soleri cited in Ostler, (1994), p. 12
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logistics and technological slavery".* His alternative involves drawing people and their activities
back together into dense, complex and integrated three-dimensional structures. His urban model

is more in the centrist tradition of Sant'Elia (1914), Garnier (1917) and Le Corbusier (1922), but,

like Howard, his approach is firmly ecological.

There are no real answers in the cities as we have known them...No organism can overcome prolonged

starvation, even if it is starvation in the midst of plenty. Every one of its organs becomes segregated in
an attempt to survive, and such mutilation brings about their abandonment one by one. The present

reduction of metropolitan life to a pure struggle for survival is the reason for the conception of a more
apt system...*

Today at over eighty years old, Soleri is pursuing the objectives, which have occupied since

he left Taliesin West in 1949. He has throughout this time expressed the view that our current

patterns of urban development are fundamentally flawed and has dedicated his life to finding a

workable alternative to urban sprawl with its detrimental impact on communities and the
environment.

Rather than accept the trend of outward drift and the inevitability of decentralisation Paolo
Soleri has, since the 1950s, envisaged a re-orientation of city life through a process of urban

implosion, wherein the city is compacted and intensified, made three-dimensional and pedestrian

and designed to conserve the earth's energy and resource. Avoiding the bandwagon of
environmental despair and the Arcadian view that by moving into the wilderness we can escape
the degradation of the city, his attempt has been to define a truly urban solution which seeks to
provide shelter, not just for individuals, or families, but for society as a whole. His response to

the discrepancy between the city and the countryside identified by Howard, lies in the
relationship between architecture and ecology and in his attempts to seek how the two can come

together so that the integrity of the environment is preserved and the quality of life is kept
intact:"’

Soleri’s answer 1s urban implosion rather than explosion. The city should contract and intensify, but in
order to hold its information in negroponic form, it should imitate evolution and complexify itself
through intense miniaturization. A city of 600,000 should become a single recycling organic arcology.

The people would not live crowded in ghettos but on the outer skin of a towering arcology that faced
toward a nature that was once again natural. Thus the surface of an arcology would be a “membrane

and not a wall”. Inside the arcology, along its central spine axis, would be not the natural but the civic
space. Here society would turn inward for the concerns of man and culture.*

 P. Soleri, The Bridge Between matter and Spirit is Matter Becoming Spirit (Anchor Press/Doubleday,
Garden City, NY, 1973), p. 164

% Soleri. Arcology, (1969), p. 8

* H. Skolimowski, 'Paolo Soleri: the Philosophy of Urban Life' in aag 3 (1), (1971), pp. 134-42
* W. 1. Thompson, Passages about Earth (Harper & Row, New York,1973), pp. 35-36
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Although he was critical of his urban theory, Soleri was inspired by Wright's organic
philosophy of architecture, and equally impressed by the integrated community life that was the
basis of Taliesin’s Fellowship. The experience would have a strong influence in how the

workshop program at Arcosanti was later structured. But there were few thoughts on arcology

during his spell with Wright.

...when I was at Taliesin I wasn’t thinking about arcologies and all those things. I was just absorbing
and doing the little things I was asked to do. I was very grateful to have that experience and it was very

important to me.*

8.4 Ecumenopoly versus arcology

Among the most useful urban utopias of recent years are the radically different visions
of Constantin Doxiadis (1913-75) and Paolo Soleri. Doxiadis applied his theory of "ekistics”, his
"science of human settlements”, to the existing trends that he identified in world wide population
growth, and urban development patterns, and proclaimed his vision of the urban future, which he
called Ecumenopolis (1969).” Doxiadis argues that five basic elements of Nature, Man, Society,
Shells, and Networks together form a system of human settlement which ensure our continued
happiness and safety within Ecumenopolis. He argued that the major "trends of present
technological and economic progress cannot and should not be reversed" and that problems that
have traditionally concerned urban theorists and designers - such as poverty, overcrowding,

environmental degradation, social conflict - were no more than distractions. He branded the

visions of others - including eliminating the car, colonising space, back-to-nature ideas, the
creation of megastructures, and the establishment of new towns, as "escapist solutions" and
argued that "the most probable, logical and practical solution...1s the progressive expansion of
the present type of city as a result of the massive influx of an ever-increasing population".
Ecumenopolis was described as emerging "universal system of life” and single "global
settlement”.

In attempting to balance, what he saw as a historical human need to live in small-scale
communities with the inevitability of urban sprawl, he proposed a global city of twenty billion
inhabitants spread out along the seaboards of the major continents and organised into semi-
autonomous communal "cells", each sustaining a population of 40,000. Others have described

the kind of conurbation to which he refers as "megalopolis”. Lewis Mumford described it as

¥ Soleri cited in Mayne, Soleri's Cities: Architecture for the Planet Earth and Beyond (1993)

* C. Doxiadis, 'Ecumenopolis: World City of Tomorrow", in Impact of Science on Society (UNESCO,
Volume xix, No. 2, 1969)
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"urban pathology" and "sprawling gigantism". To Soler (1969) ecumenopoly presents a

frightening "map of despair":

The thinking is that of a creature bound to a surface existence. He has been given a surface enveloping

a solid sphere, and he is doing his level best to carpet it with one or two or five layers of performace. It
will not do. [original emphasis]”

Soleri looks at the same emerging realities and takes human society in an entirely different

direction, drawing the elements back together towards a revolutionary new kind of human
environment, a "neonature”, arranged within ‘giant’ arcologies some containing populations of
millions leaving the rest of nature to develop on its own terms (see Plate 3).

Having spent most of his working life trying to find ways in which the combined processes of
architecture and ecology can move towards a better form of urban life, and following Teilhard de
Chardin, Soleri argues that "life in general and human life in particular can be symbolised by a
vector and...not by a random pattern".>* He says that we humans are both the ‘means' and the
'ends’ in a process in which the direction of human energy, and what we call time and we know
as history is towards a conclusion.>® Arne Naess has put it another way. He says that we humans
are "something essentially on the way". Rather than seck perfection, Soleri has been trying to
clarify some of the basic processes by which human life and human societies have evolved, and
apply these concepts in producing of a different kind of architecture, one which he says is

historically valid and based on sound ecological principles. He says it is, "simply part of the nuts
and bolts pragmatism of matter becoming spirit".>*

8.5 The arcology theory

As descnibed earlier a number of models have recently been proposed to respond to local

and global environmental problems highlighted in both the green and brown agendas. The
compact city idea 1s now being promoted as a major component of the various strategies

emerging to tackle some of these problems. The rationale for its implementation lies in a set of

strategic benefits that are seen as the outcome of more compact urban forms in which travel

distances are reduced lessening fuel emissions, rural land is saved from development, local

facilities are supported and local areas become more autonomous. Despite reservations that

*I Soleri, Arcology (1969), p. 2
2 Ibid, p. 1

* Following De Chardin's idea of organic unity at 'point Omega' Soleri's eschatological hypothesis
describes the '‘Omega seed' as a conclusion in a process of ‘esthetogenesis’ in which all matter, the physical

world will finally be transcended into pure spirit. Accordingly all parameters: mass, energy, time and
space are instrumental and therefore sacred
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many of these benefits are far from certain, the concept is being held up as the way forward and,

policies which promote urban compaction are being promoted by Western politicians, eager to

deliver major environmental improvements.

Many more people are willing to accept that, in large part, the environmental crisis is caused

by the way our cities are designed and built. But few have been working towards serious

alternatives. Paolo Soleri is an exception.

...[He] has thought deeply about what is wrong with our civilization, what renders it unsustainable. He
has envisioned a redirection of the organization of urban life which would not only ensure that we have

a futurebut also make it likely that that future would move towards the consummation of the human
adventure rather than obliteration.”

Since 1970 the "urban laboratory" in Arcosanti, Arizona , under his direction has been
conducting experiments in the radical reorganization of the sprawling urban landscape into

dense, integrated, three-dimensional cities. Upholding the traditional medieval model of

containment the arcology theory, which underpins this approach, is directed towards the optimal
performance of the human habitat and the definition of a new type of urban "instrument" that
aims at maximising, what he calls, the urban effect via a process of complexity and

miniaturisation.”® (see Plate 4). Soleri describes the "urban effect” as "that fundamental
phenomenon in which two or more particles of 'physical matter' interact in ways other than

statistical and fatal. That is to say, in ways which are organic or living and eventually the

'instinctive', conscious, self-conscious, mental, cultural, spiritual ways".”” Cities are essential to

humanity's continued evolution because they are the "crucibles of [a] complexifying process at

the collective level of consciousness". He believes that an urban environment that enhances and

encourages human interaction is bound to raise humanity's collective consciousness. "It's very

clear that life 1s not an explosion of things , but an implosion” >

As a model derived from biological principles arcology merges the discipline of architecture
with the science of ecology in an attempt to define a habitat which is more efficient and

economic than the current pattern of urban development on the basis that:

* Soleri, The Bridge Between Matter and Spirit (1973)
> J. Cobb, 'Comments on Arcosanti: An Urban Laboratory?' in Soleri, (1983), p. 12

* The urban effect is described as a universal effect involving the transformation of mineral matter into
mind via the potentially unlimited power of complexification and minaturization.

', Soleri, Technology and Cosmogenesis (Paragon House, New York, 1985), p. 51

** P. Soleri cited in J. Monczunski, 'Arcosanti, a Habitat for Humanity' in Notre Dame magazine (Winter
1998-99)
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The better use you can make of what's available the better the situation 1s going to be. Since
arcologies...fundamentally would deliver more for the buck, or for the amount of matenal or energy
used, then it is quite evident that as an instrument it would be a positive one.”

8.5.1 The complexity-miniaturization-duration paradigm
In the critical part Soleri asks us first to consider that the best hopes for humanity have
been fulfilled. We are to assume that in time human skills have cleared the urban environment of
slums and cleansed it of all its problems and grievances. "Equity is thus granted...We then have
happy man in a full fledged co-ordination of city and urban expanse. Megalopoly stretches over
continents...emerging victorious and shiny above an unending suburbia".* The critical end of
his work is to expose this condition as a double dose of false hope; false because it's utopian and
false because it is fatal, "a scourge far greater than the squalor of the present".®! Teilhard de
Chardin wrote that "Man is the ascending arrow of the great biological synthesis".®? In

megalopoly and suburbia Soleri sees the disowning of any conscious urge that might exist in us

to evolve and a settlement for something less absorbing. He describes suburban sprawl as a

‘flight to boredom’, a kind of "giving up", he says, "in the calm sea of affluence".

Suburbia doesn't work because it is endless matter which is flat and amorphic. It promises so much but
gives so little. Life's bulk is negated when megalopoly and suburbia become the environmental bulk.*

Soleri argues that for a city or community to evolve and improve itself, it must, like any other
living organism, live in accordance with what he terms the "complexity-miniaturization-duration
paradigm".® Invoking organic philosophies based on vitalism (see 7.2.2), and in line with the
modern ecological view of science emphasising a holistic, systemic view (see 7.4), he argues

that all of nature, "from bacteria to God" conforms to an imperative involving three fundamental

principles:

1. COMPLEXITY. Many events and processes cluster wherever a living process is going on. The
make-up of the process is immensely complex and ever intensifying.

2. MINIATURIZATION. The nature of complexity demands the rigorous utilization of all

resources - mass-energy and space-time, for example. Therefore, whenever complexity is at
work, miniaturization is mandated and a part of the process.

3. DURATION. Process implies extension of time. Temporal extension is warped by living stuff
into acts of duration, i.e., the eventual "living outside of time".%

* Soleri cited in Mayne, Soleri's Cities: Architecture for the Planet Earth and Beyond (1993)
“P. Soleri, Arcology (1969), p. 1

ol 1bid

°? Teilhard. de Chardin, Building the Earth (1965), p. 9
® Soleri, Arcology (1969), p. 1

“ Soleri cited in Stanishev, (1993), p. 61

% Soleri, Arcosanti (1983), p. 15
% Ibid
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In nature as an organism evolves its complexity increases and it develops 1nto a more

compact and miniaturised system. In this way the process of evolution is acting against the

direction of entropy. As William Irwin Thompson (1975) wrote:

...as matter moves towards more probable states of molecular disorder, life moves towards
increasingly more improbable states of maximum molecular organisation. More and more is packed

into less and less, until the miniaturization process reaches its greatest level of what Teilhard calls

"complexification" in the compactness of the human brain. The simplicity of its size and shape belies
the dazzling complexity of its interior.*’

Soleri suggests that the city should follow the same process in order to become a "more lively

container for the social, cultural, and spiritual evolution of [humankind]". More events can occur

in a more complex system. An increase in "eventfulness" brings with it the phenomenon of
"liveliness".®® Miniaturization occurs as a result of complexity rather than simply through a
reduction in size. The main physical characteristic of the brain , for example, is not its size but
its complexity. But since he argues that miniaturization increases with complexity (the degree of
complexity is directly related to physical space ) Soleri suggests that urban complexification
demands that higher population densities within cities be created in an efficient way, which
enhances people's lives and promotes personal growth, Like the human body, he says, the city
must be an efficient organism. Compactness is seen as the structure of efficiency. Through
compactness, the energy flow (metabolism) is held 1n balance with the function that is being
performed. Soleri's ‘compact city' is a three-dimensional city in which the vertical dimension is
appropriate to the honzontal dimension. The city is conceived as a solid and not a two-
dimensional 'surface'. Miniaturization in this context is a physical phenomenon that keeps things
together in order that they can perform better and achieve higher levels of efficiency. In Soleri's
definition the compaction of urban space allows for the miniaturization of city and the removal
of elements such as streets, roads, car parks, etc. allowing higher levels of social interaction,
intensity and liveliness, within and urban 'complex’. The three-dimensional city, because of its

efficiency, is respectful of the earth's ecological system and its atmosphere. "It does not pollute
the earth”.

[the] tearing apart [of] our towns and cities, is a degenerative process, not a growth process. It is
necessary instead to have a miniaturizing contraction.®’

"Miniaturize or die has been the key rule for incipient life", Soleri says.” But since the

modern two-dimensional city does not follow the complexity-miniaturisation-duration paradigm,

67 Thompson, (1973), p. 35-6
° Soleri, The Bridge Between Matter and Spirit (1973), p. 207
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he argues, it suffers from "horizontal gigantism and vertical dwarfism".”" It cannot improve

itself. Eventually it losses sustenance and dies.

In evolution simplicity is always linked with complexity: while huge dinosaurs lumber into extinction,
tiny mammals chatter in the trees. I would say it 1s much the same with our cities now. The huge
megapolitan beasts are sprawling all over the earth; in terms of thermodynamics, they are spreading
their energy equitably through space and are approaching the heat-death of entropy. They destroy the
earth, turn farmland into parking lots, and waste enormous amounts of time and energy transporting

people, goods, and services over their expanses. They so fill their ecological niche that they destroy it,
and thus become caught in their own evolutionary dead end.”

The city is, and has always been, the most complex of social events. In Soleri's view, it owes
its existence as much to the human need for congregation, as to the market exchange of surplus
goods or the expression of military or political power. He sees in the urban effect the city's role,
not only in maximising ecological potential, but as an actor in a process that gives meaning to
life by helping to transform the human condition. The development of a new urban instrument is,

for him, fundamental to developing a new society and a renewed trust in the future. The two

main platforms of arcological thinking are ecological and theological.

8.5.2 The ecological platform

Arcology’s ecological model derives from the source of its implosion — the elimination
of the motor car, and the reclamation of all the space associated with the culture of this form of
transportation in roads, car parks, showrooms, garages, petrol stations, repairs, junkyards.
Developed from his doctoral research in human ecology, completed in 1946, Soleri’s
conception, in opposition to the fragmented nature of current cities, involves the creation of a

new physical layer, what he calls a “neonature”.” The scope of arcology, as he defines it, is to
produce a theoretical model for this new landscape that would be designed to support biological,
human, and social evolution while containing human societies along with all their material
goods. The aim 1s towards an alternative urban environment, which moves away from the

traditional model of urban sprawl and its inherent cycle of increasing production, consumption,
pollution and waste.

The city is like an organism. Soleri has tried to define what it is that the city has to take in, and what it
doesn't need to take in (what is harmful). If we can define those elements more accurately (and many

® Soleri, Arcology (1969), p. 122
0 Ibid

" Soleri, The Bridge Between Matter and Spirit (1973), p. 24
"2 Thompson, (1975) pp. 35-6

" Soleri, Arcology (1969), p. 20
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of those things are economically driven) then we have a better opportunity for sustainable city in
which everyone prospers.’

Soleri's friend Umberto Eco writes in structuralist terms on the symbolic importance of
architecture and suggests that architects must design structures for "variable primary functions”
(the conventional uses) and "open secondary functions" (the symbolism or communication).

Architecture, in this sense, becomes primarily an informational process rather than a matenal

activity. In Travels in Hyperreality (1986) he describes Buckminster Fuller's Geodesic Dome

built for the 1967 Expo in Montreal as perhaps the best example of this to date. Describing the
U.S. pavilion he wrote:

...the symbols inside were recognisable, but in the end they told us what we already knew,

...underscored a typical image of the U.S,...The only element which did not ...but added something
new even if intangible and ambiguous was the Fuller dome. In other worlds the dome was
aesthetically the strangest element of the pavilion, and it was so full of nuance, so open to different

interpretations, that it affected the symbols inside and added depth to their easily identifiable, more
superficial qualities.”

Soleri needs to be taken seriously because few other environmental thinkers have contributed
as much to understanding how the city operates in advanced industrial societies. His critique

could, according to Luke (1997), "greatly improve radical ecology's intellectual mission of world

disclosure".” For Soleri, adopting a position historically rooted in idealism, sees architecture as

more of a social calling than a material activity. Because it is primarily an informational process
it can help lead to an ecological revolution.

Architecture is the alterations made upon nature by the organic, the psychological, the mental, the
components of man’s consciousness where the social-cultural stresses operate within and emanate out

of the human kind. Architecture ...is not only a shelter for communication and information
institutions, but it is also...mass information itself.”

For Eco architecture acts as a stimulus "only if it first acts as a sign". The built environment
is both the material embodiment and expression of society. The environmental crisis within our
cities signifies a crisis within individuals and in society. One is the cause and reflection of the

other. The radical transformation of society thus requires, not only that we change our paradigms

and our social, cultural, economic and political institutions, but also our most fundamental

" C. Tribken , Phoenix City Councilman cited in D. S. Mayne (ed.), Soleri's Cities: Architecture for the
Planet Earth and Beyond (1993)

" U. Eco, 'A Theory of Expositions', in Travels in Hyperreality, (Picador, London, 1986), p. 302
" T. Luke, 'Developing an Arcological Politics' in Ecocritique: Contesting the Politics of Nature,
Economy and Culture (University of Minnesota Press, Minneapolis, 1997), pp. 156-7.

' P. Soleri, The Omega Seed: An Eschatological Hypothesis, (Anchor Press/Doubleday, Garden City,
New York, 1981), p. 223
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information technology: the architecture of the built environment. Soleri sees ecology and
sustainability as simply part of our theological and technological evolution. The architect's
sacred task of ecological design is then directed towards the attainment of the Civitas Dei (City
of God).

Ecology becomes humanity's most important science because the Earth's ecosystems contain
the processes by which matter will eventually become spirit. Aesthetic living, in which art 1s
seen as an agent of transformation (what Soleri calls "esthetogenesis") is key to an ecology-
environment-theology triad; the environment represents the "imminent manifestation of an
eschatological drive", religion provides an anticipated model of perfection , and the aesthetic
offers the emergence of spirit from matter through specific forms of "grace" (a painting, a piece

of sculpture, a novel, a building, a city).” Aesthetic imagination and artistic discipline provide

the individual spark that gives the non-living world spiritual significance.

8.5.3 Soleri's philosophical heritage

Arcology is not a reductivist system. Because 1t aims at a different way of life, it does
not attempt to be a conceptual reduction of any sort, but rather a form of synthesis. While its
ecological and holistic perspective is admirable this inevitably leads to a wide-ranging scope of
research which makes the literature difficult to classify within any specific field of inquiry. The

philosophical and theological scope of his thinking crosses traditional boundaries between the

subjects of architecture, ecology, biology, urban design, sociology, environmental studies, and
art, His wide philosophical reach, ranging from speculation on the evolution of the cosmos to his
eschatological hypothesis 1s daunting but the integration of his philosophical and theological

thinking with 1deas about the design of cities has given Soleri a unique status both as a

philosopher and as an urban planner.

Since his writing does not conform to any specific scientific and his books contain few

references or citations, other than those to Pierre Teilhard de Chardin, it is difficult to find

verifications that might support his conclusions within his own text. Some who have attempted

to trace the origin of Soleri's philosophy have encountered problems:

Not even Soleri is aware of his own borrowings. The indirect effect of this process is twofold. On the
surface it gives the idea of supreme arrogance because he does not seem to recognise anything outside

the net he is weaving. But deep down there is supreme modesty because he takes himself to be just an
instrument of a larger design. The apparent arrogance comes from Soleri's concept that we must

"8 Soleri, P. (1981) Fragments: A Selection from the Sketchbooks of Paolo Soleri, New York, Harper and
Row, p. 190.
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express our potential radiance in a bold and non-apologetic manner by transforming ourselves and our
habitat.”

Henryk Skolimowski explored Soleri's philosophical propositions in a series of publications

in the 1970s (Skolimowski, 1971; 1976; 1977a; and 1977b)* and believes that his two main
sources are Friedrich Nietzsche and Teilhard de Chardin. "Soleri is Nietzschien", Skolimowski
argues, "in the sense that he considers mediocrity to be (almost) a sin against human nature, and
he considers the quest for perfection to be an imperative of human purpose".®* But the difference
between his idea of the perfect human being and Nietzche's 'Superman' lies in Soleri's
interpretation of de Chardin's Omega Point theory. Solen, after de Chardin, takes the

environmental movement's mantra of "Thinking Globally and Acting Locally" to a new

dimension:

We must realise that we are part of something bigger than ourselves and act in accordance with that.
We are cosmic stuff, and unless we are clear on that we are bound for problems. We must stop taking

the small view of things. The larger view needn't be sacrificial. I t can be a most incredible leap into
something really most exciting.®?

For both Soleri and de Chardin, evolution is the driving force pushing consciousness to
greater levels of awareness. In The Phenomenon of Man (1959) de Chardin put forward the
proposition that evolution is driven, not by an initial force (or "Father-God") but by a final
source of attraction (or "Son-God"), albeit with the same qualities and characters attributed to

the Judeo-Christian God. * The 'Omega Point' is the final and highest stage in the evolution of
the human phenomenon.

8.5.4 The theological platform

The search 1s under way for remedial and restorative responses, whereby a redefined

urban system might restore health and well-being to humanity and to the earth's ecosystem via a

more sustainable instrument of urban living. As critical as this project undoubtedly is it is not the
main reason why Soleri argues that the "arcological commitment" is indispensable. There is a

specifically creative aspect to Soleri's enterprise, which sees the city as a necessary instrument in

® 1. B. Cobb in P. Soleri, The Bridge Between Matter and Spirit (Anchor Press/Doubleday, Garden City,
NY., 1973), p. 3

“ 1n addition to Skolimowski (1971) cited earlier his work on Soleri can be found in "Teilhard, Soleri and

Evolution’ in Eco-Logos 22 (1976), pp. 793-800; 'Arcology as a State of Mind' in The Teilhard Review 12
(1977), pp. 247-8; and 'Arcology as an Expression of Process Theology' in The Teilhard Review 12
(1977), pp. 238-9

"' H. Skolimowski, Foreword in P. Soleri, Fragments: A Selection from the Sketchbooks of Paolo Soleri
(Harper and Row, San Francisco, 1981), p. xi

% Soleri cited in Monczunski, (1998-99)
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the human evolutionary process. Because we shape our environments and are then, in turn,
shaped by them, he argues that cities can have a positive role in our evolution by helping to

enlarge the potential of human societies. This emphasis connects him with a long line of urban

theorists including Patrick Geddes (1915), Lewis Mumford (1937), Paul and Percival Goodman
(1947), Christopher Alexander (1965), and Peter Calthorpe (1989).

8.5.5 The omega seed hypothesis

Much of Soleri's written work was produced during the 1960s and 70s when he engaged

with many pop icons of the era - Mashall McLuhan, Buckminster Fuller, Woodstock Nation, the
Whole Earth Catalogue - in his discourse on arcology. Although the context seems dated, and
the style of writing is complex and esoteric, a lot of 1t seems to be even more relevant to the
problems of our own age. Much of what he wrote seems anachronistic when we read it today.

In his "eschatological hypothesis”, The Omega Seed (1981) Soleri acknowledges the
"Teilhardian imprint" in his work and advocates patterns for the creative evolution of human life
that aim towards a perfection only achievable at the end of the Universe™ (see Plate 4). As in his
previous work, The Bridge Between Matter and Spirit is Matter Becoming Spirit (1973) the book
aims at a synopsis of his philosophical ideas and the fundamental aspects of his arcology theory.
Together the books form the core of Soleri's philosophical and theological project. The central
message in both is that only by bridging the gap between matter and spirit will intelligent life be
directed toward a future deity. He argues that the catalyst of this creativity should be a city that
is coherent with an evolutionary process that has been transformed from matter at the beginning
of the Universe, into pure spirit at the end. He sees urban sprawl, the model we are currently
producing, as fracturing the bridge that channels matter into spirit.

Soleri partially adopts the hypothetical model of a closed-ended Universe, developed by
Hawkings (1989),in which reality started with the "Big Bang" some 13 billion years ago. As
predicted by Einstein’ general theory of relativity, which says that empty space itself is stretching
and taking galaxies along with it, the Universe is expanding and will end in a black hole, a

"singularity of infinite compression" operating under such powerful gravitational forces that it

will suck everything, including light, allowing nothing to escape.® The second law of

thermodynamics defines the future as an arrow of time in which ice cubes melt, buildings

collapse and disorder increases in the Universe. Finding it difficult to accept this ultimately fatal

8 Teilhard de Chardin, The Phenomenon of Man (1965)
* P. Soleri, The Omega Seed (1981)

" S. Hawkings, A Brief History of Time (Bantam Books, London, 1989)
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view of the future, Soleri posits another destiny for humanity where the possibility exists of
"transcending this fate of annihilation into a radiant resolution” through the transformation of
matter toward the direction of spirit (in Soleri, 1973; 1981a; 1981b; and 1993). He sees that the
human task is to "transfigure the deterministic Universe...into a compassionate, ultra-logical,
and ultra-rational reality".*® He understands reality as a cosmic metamorphosis "that began as a

point of mineral light at the 'Big Bang' and will end as a point of radiance of unknown ‘nature'”,

the Omega Seed. Solen has called this theory the Omega Seed Hypothesis and his theological
views and eschatology have attracted the interests of a group of theologians (Rogers, 1973%;
Lewis, 1977%, and Dolin, 1979%). Harvey Cox, Professor of Divinity at Harvard, and John

Cobb, Professor of Theology at Stanford have both endorsed is work. Soleri describes himself as
"a Teilhardian devoid of God, a neo-Teilhardian"™

According to his evolutionary theology between the Big Bang and the Omega Seed, the

continuum of reality defines a progression of events that move and change the components of
reality (mass-energy and space-time) through four stages; from the probablistic stage, through

the opportunistic stage, to the compassionate stage (where we are now), and eventually to the

spiritual stage at the Omega Seed. The model he presents identifies the "ecological

transformation with a theological development. A God being slowly and painfully created".”!

The idea of "transforming reality” from "matter into spirit" seems like the plot of a pulp

science fiction novel but Soleri argues that the Omega Seed project is not about what is

"feasible” but rather about what 1s "desirable":

Omega Seed 1s not feasibility-driven but desirability driven, I am not trying to tell myself what reality

might be, I am trying to tell reality what it ought to be...[it] won't come automatically or
randomly...we have to create it ourselves.”

By placing the fruition of the Omega Seed so far into the future it make s the acceptance of
the hypothesis as a guide to current action difficult but humans have, throughout history, been

guided by the pursuit of utopias. In the justification of his Omega Seed utopia, Soleri says:

e it gives meaning and direction to the human condition;

o it offers the possibility of justice, beauty and grace;

* Soleri, The Bridge Between Matter and Spirit (1973), p. 120
“ D. G. Rogers, 'Paolo Soleri' in Christian Ministry 4 (1973), pp. 21-6
® R, Lewis, 'Residual Anguish, Compassion and Aesthetogenesis in Soleri's Arcologies

* ], Dolin, ‘The Relationship of the Arcological Architecture of Paolo Soleri to The Evolutionary Thought

of Teilhard De Chardin’, (Doctoral dissertation, Ohio State University, Athens, OH, 1979)
® Soleri, Technology and Cosmogenesis (1985, p. 121

! Soleri, The Omega Seed (1981), p. 19
7 Soleri , The Bridge Between Matter and Spirit (1973), p. 183
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e it demythologises the past;

it gives an explanation to suffering - the consequence of a reality in the process of creating
itself;

e it puts the responsibility of transcendence on human beings.

The mandate he draws from this is that human society needs to continuously strive towards

transformation in order to achieve its inner cosmic potential. He argues that if we could develop

an understanding of the dynamics of the process whereby inorganic matter turns into living, we

might be able to create the tools of this transformation.

Humanity stands in "the flow of evolutionary process and gains its meaning from its place

and role in that process".” Cobb (1981) points out that Soleri is engaged in the "theological
reformulation” of this vision but he goes far beyond Teilhard in his analysis of what this means
for us in contemporary society. Teilhard's vision failed to offer guidance for present action. To
Cobb Soleri's arcology theory offers today's Church "torn between its historic-future-orientation

and its awareness that 1t offers no convincing vision of a hopeful future”, a "beacon of hope".

The concrete implications of Soleri's vision proposes the building of the Civitas Dei as the next

step in the progressive transformation of human existence.™ The urban effect is "the principle
whereby the interaction of individuals gives rise to new forms and new levels of individuality

and community".” The function of arcology is to facilitate the breakthrough to these new levels.

8.6 Evolutions in arcology

Soler1 asserts that "the most common mistake" about his work is the assumption that

"years of introspection have produced a take it or leave it package...rather" he says "I am
proposing a methodology and at the same time trying to illustrate it ".”° The methodology was

initially developed within the Mesa City Project and illustrated in The Sketchbooks of Paolo
Soleri (1971).

8.6.1 Mesa city

Throughout the 1950s and 60s Soleri developed his urban theories while experimenting
in silt-casting techniques for producing ecological structures. During this period he also gained
recognition as an ethical philosopher, social critic and architectural visionary, and grants from
the Graham (1961) and Guggenheim (1964) Foundations for his work on the Mesa City Project
> Cobb, 'Paolo Soleri and Christian Faith', Preface to Soleri, The Omega Seed (1981), pp. 13-26

* Ibid
» Ibid

345 The Arcology Model



Arcology and Arcosanti

(1958-67). This was a theoretical regional plan to house 2 million people on around 55,000 acres

(about the size of Manhattan Island) on an 1solated and pre-flattened desert plateau.

Developed as part of Solen's ongoing research in the field of "architecture as human ecology”
Mesa City was specifically aimed at introducing the idea of "corposity into the urban
morphology, a premonition of the arcological concept".”” The project, which pre-figured the
arcology concept, is described by Solert (1971) as a quest to find "an environment in harmony
with Man", one which would stand as an "ecological organisation of nature within the new
balance demanded by large social aggregates".” It consists of clusters of rural towns and
villages, multipurpose structures housing social facilities for living and working designed to
capture and make use of cosmic energy (solar, wind and water power) and its derivatives. This

aspect developed from Soleri's "Cosmic Potentials” project (from 1950) which considered

"energy collection and consumption and the performances of individual and collective man
within one structure ".”

Set on top of the widest end of a semi-arid desert plateau, the drawings and models of Soleri's

"City on a Mesa" show an organic bone-like plan surrounded by agricultural and grazing land
(see Plate 5). The elongated form stretches to around 35 kilometres long and 10 kilometres wide.
Along a waterway created by an elaborate system of dams reservoirs and canals. The
"backbone” of social activities stretches from the centre for advanced study in the south, through
the man-made " Central Park”, to the theological complex in the north. The park would act as
both the source of quarried building material on one side and a sculptured landscaped park,
complete with museums, churches, and amphitheatres on the other, Thirty-four arts and craft
villages (with 3,000 people in each) are clustered in groups of five, around civic and retail
facilities that circle the Centre for Higher Learning on the south end. Each of these pedestrian
villages is 1 kilometre in diameter, with on average a 300 metre public garden at its centre. The
whole area 1s criss-crossed by pedestrian and bicycle paths and there is no vehicular traffic of
any kind within the city centre. High-density dwellings line the east and west side of the main
park on sloping grounds allowing for a terraced plan, similar in form and scale to the Casa a

Gradinate at SantElia’s 'Citta Nuova'. And like Le Corbusier's Contemporary City, a business

centre consisting of a complex of towers complete with a roof-top airport, is located at the city's
centre.

% Soleri, The Omega Seed (1981), p. 206

”" P. Soleri, 'Mesa City: A Quest for an Environmnet in Harmony with Man' in The Sketchbooks of Paolo
Soleri (MIT Press, Cambridge, Mass., 1971), p. 1

® Ibid
® Ibid, p. 11
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Three belts surround the main city; the inner belt with workshops and living quarters
integrated to the circulation network; the middle belt consists of a network of speedways, roads,
parking places and a system of waterways for freight and passengers. Along this band are
located the industrial commercial, entertainment and cultural facilities. Furthest away from the
social backbone, the third is located underground and consists of consists of a ribbon of second-
hand stores and markets, car and equipment dealers and junkyards. Processing and recycling
plants are positioned at the foot of the mesa.

Mesa City was not designed as a blueprint or masterplan but as a series of ideas as to how
such an organism might develop. The centre for advanced study and a research facility in
biophysics and biochemistry would be designed and built first, polarising all the energies and
efficiencies needed to implement the growth of the city. The villages and civic centre would
follow along with segments of the "life-carrying" bands around the perimeter. The theological
complex would then be created to balance the mind centred learning complex. When the three
perimeter belts were completed they would determine the conditions for growth of the high-
density community. The axial park would provide the substance for the cultural growth of the

towns and villages within the "linear city”.

Although there are parallels with Le Corbusier's plans of Radiant City in terms of the
anthropomorphism, the linear morphology and scale and ambition of the Mesa City project,
Soleri's organic and biological concerns is the source of fundamental differences. The idea of
zoning, advocated by Garnier, Gropius, CIAM, and Le Corbusier, is sacrificed in Mesa City to
the notion of the city as human ecology, wherein the city/organism mirrors the complexity of life
within its own structural complexity. The city is meant to grow. Soleri's arcological urbanism

sees Mesa City as an "aesthetic organism with compassion as its content”, a new human-made

setting (a "neonature") for the purposeful transfiguration of the natural environment "not just
sparsely and haphazardly 'colonised’ but ecologically humanised".'” Located between the

wilderness and megalopoly it was to be a forerunner of a series of arcologies:

...powerfully built organisms, modular ecologies [that] would rise high 1n the sky, roots deep in land
and seas. Their skeletal framework would provide for the "functional” needs, and the citizens,
thousands of minds and hands freed from repetitive labor would give a part of their lives to the

ultrastructuration (aesthetogenesis) of a truly three-dimensional environment conceived by man and
dedicated to him.'"!

10 1pid, p. T
10 1id
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8.6.2 The city in the image of man (first generation arcologies)

Just as Sant'Elia had done in 1914 with his Cittad Nuova and Milan 2000 exhibition and
the accompanying publication of the Messaggio, Soler1 published his own form of 'manifesto’ as
Arcology:the City in the Image of Man in 1969 and followed with an exhibition of drawings and
models entitled '"The Architectural Vision of Paolo Soleri', which toured the U.S. and Canada to
record attendance figures throughout the following year. In both the book and the exhibition he
sketched out giant structures that would dwarf the Empire State Building. He calls these

structures ‘arcologies' (architecture + ecology) to underline their conceptual basis, both in the

discipline of architecture and the science of ecology.

The concept is that of a structure called an arcology, or ecological architecture...Such a structure
would take the place of the natural landscape inasmuch as it would constitute the new topography to be

dealt with. This man-made topography would differ from the natural topography in the following
ways:

e It would not be a one-surface configuration but a multilevel one.

e It would be conceived in such a way as to be the carrier of all the elements that make the physical

life of the city possible - places and inlets for people, freight, water, power, climate, telephone;
places and outlets for people, freight, waste, mail, products and so forth.

It would be a large-dimensioned sheltering device, fractioning three-dimensional space in large
and small subspaces, making its own weather and its own cityscape.

It would be the major vessel for massive flow of people and things within and toward the outside
of the city .

It would be the organizing pattern and anchorage for private and public institutions of the city.
It would be the focal structure for the complex and ever-changing life of the city.

It would be the unmistakable expression of man the maker and the creator. It would be diverse and

singular in all of its realizations. Arcology would be surrounded by uncluttered an open
landscape.'”

Although they were designed for different environmental contexts like oceans, deserts,
mountains and canyons and varied considerably in size, shape and form, the structures are
conceived of, after Mesa City, "in the Image of Man" and, like the early Humanist ideal cities of
the Renaissance and Le Corbusier's La Ville Radieuse (1933), they exhibit features of the human

body. The outer layer of an arcology is analogous to the eyes and ears of the 'organism',

Attached to the skin and in immediate contact with the outside world are the residential areas,
which although they look out over the wilderness are part of the city. Nature exists outside and
the city is sharply distinct from it but citizens would have immediate visual and physical access

to it. These outer areas also contain parks and transport nodes but it is the dwellings that

characterise the outer surface, as a sensitising skin. On the next layer, in the ‘'mind' of the

arcology, there are public facilities like offices and shops, schools, theatres, museums and

"2 Soleri, Arcology (1969), p. 13
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libraries. These are the places where people obtain services, where they work, gather and play.
And then deep in the central core of the city were the power plants, warehouses and heavy
industry. Like the internal organs, the digestive and vascular systems, the core involved the basic

'life processes' that underlay the workings of the 'mind’ and the 'sensory’ parts of the system.

The natural landscape is not the apt frame for the complex life of society. Man must make the

metropolitan landscape in his own image: a physically compact, dense, three-dimensional, energetic
bundle, not a tenuous film of organic matter. The man-made landscape has to be a multi-level

landscape, a solid of three congruous dimensions. The only realistic dimension toward a physically
free community of man is toward the construction of truly three-dimensional cities.'*

Related as it is to the development of modern biology and the science of life, the notion of the
city as an organism is a fairly recent one. The pairing of human organs and elements of urban

form on the basis of functional similarities seems to have satisfied an urge to affirm the primacy
of idea urban life. Open spaces such as squares and parks have often been described as the 'lungs
' of the city while the centre is invariably the ‘heart’, pumping 'blood’ (tratfic) through the
‘arteries’ (streets). The biological analogy has been extended to encompass urban economics
where the habitat is the ‘cell'; the city's financial district, industrial area or suburbs are ‘organs' or
specialised tissues; and capital, whether in the form of money or buildings is the energy that
flows through the urban system.'” As described in [7.6.1], Giradet (1992) also develops the

analogy to describe an approach to urban resource maximisation through the city's adoption of a
circular "metabolism".

Other aspects of organisms, their structural logic and their pathogeny have been used to
support the "organic” metaphor. Plants and animals have definite boundaries and self-regulating
systems of growth; they are subject to processes of change that can be predicted and planned for.
Changes in their form are as a result of functional requirements. The argument is that the same
should be true of "organic" cities. Like other organisms, cities are subject to disease and decay.
Much of the nineteenth century urban literature establishes a causal relationship between the
built environment and the physical and social health of urbanites and places the root cause of the
pathological deterioration of the urban fabric in the Industrial Revolution [7.4].

But, as Kostof (1992) warns, the comparisons between organisms and cities is only useful up
to a point. An insistent overemphasis on the idea of the "living” city inevitably comes across as

false, and leads to confusions. It is human purpose and willfulness that drives the creation of

8 1bid, p. 14

'** As in, for example, S. Olsen, 'Urban Metabolism and Morphogenesis' in Urban Geography 3 (2),
(1982), pp. 87-109
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cities.'™ As Lynch (1981) points out, "Cities are not organisms...They do not grow or change

themselves, or reproduce or repair themselves".'”

The thirty first generation arcologies, designed between 1963 and their publication in 1969
consist of two groups: Dionysian and Apollonian. Dionysian arcologies are affiliated to Mesa
City and are configured in a "free form" character. Like Novanoah II (a city for 2,400,000 to
float on coastal waters or open sea), Arcoforte (20,000 people on a sea cliff), Veladiga (15,000
people on a dam site), Stonebow (200,000 people above a ravine or canyon), and Theology (with

a population of 13,000 set within a cliff). Apollonian arcologies are characterised by the
elementary geometry of the envelope and the simplicity of the form: a cube, sphere, pyramid,
hexahedron, cylinder, etc. Examples of these are Arcube (a city of 400,000 people located on
flatlands), Hexahedron (a city of 170,000 on any topography), and Asteromo (70,000 people
living in space) and the original proposals for Arcosanti (for 1,500) (see Plate 6).

Soleri does not make a qualitative distinction between these types in terms of function but
does point out the dangers of imbalance within free form when "for the sake of nonsymmetry
there is a lopsided density of action that will result in hyperfunctions in some places and atrophy

in others".'” Certainly the departure from the "organic" form of Mesa City signalled a shift in

Soleri's thinking and marked the next stage in the evolution of the arcology concept when,

during the 1970s, predominantly symmetrical structures were designed to respond to the
symmetry of the Sun's trajectory.

8.6.3 The two suns arcology (second generation arcologies)

With the development of the next generation of arcologies, The Two Suns Arcology
(1975) in responding to the growing energy crisis of the mid-70s Soleri split the architectural
concept of the first generation structures in half "exposing the core to the sun" (see Plate 7). This

produced some highly significant related effects; it gave greater priority to the main source of

renewable energy and placed the arcology concept much more firmly into its own ecological

niche. The ideas that emerged in the second generation arcologies, within the concept of the

"energy city" served to reinforce the relationship between architecture and ecology.

'> 8. Kostof, The City Shaped (1992), p. 53
196 1 ynch, (1981), p. 95

‘9P, Soleri, 'Arcube’ in Arcology (1969), p. 112
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In 1975 six major (and simple) architectural "effects" were described, collectively under the

aegis of the "urban effect".'” As Luke (1997) has pointed out these offer a "remarkable solution

for many of today's environmental problems":'”

The greenhouse effect is a membrane that seals off an area of ground that can be cultivated, extending
the growing season to practically twelve months, and also saves a great amount of water...With the
"greenhouse”, one has intensive agriculture, limited use of water and extension of seasonal cycles. This

is the horticultural effect. Then there is the apse effect. Some structures can take in the benign radiation
of the sun in winter months, and tend to cut off the harsh radiation of the sun in the summer. By the

chimney effect, which is connected with the greenhouse effect, one can convey, passively, energy
through the movement of air; the heat from one area to another. So we have these four effects; there is
also the capacity of masonary to accumulate and store energy - the heat sink effect. With relatively

large masonary, one can store energy during the warm hours of the day, and give it out during cool or
cold hors of the night. The intent is to see if these five effects can be organized around what I call the

urban effect. The urban effect 1s the capacity of mineral matter, to becom lively, sensitive, responsive,

memorizing...If we were to co-ordinate those six effects together, then we definitely could save on
resources like land, water, time, energy, materialism, and have a better ecological sanity.'"

These effects were combined in a series of designs for second generation arcologies,
including Air Dam Arcology, India Village, Maryland Arcology, and Regina Arcology (see
Plates 8, 9 & 10). In these arcologies the entire form of the urban structure , as well as a huge

area of south-facing greenhouses containing vegetable gardens, are designed to maximise the use

of solar energy while reducing dependence on external energy sources.

8.6.4  Habitats for shifting populations (third generation arcologies)

By the end of the 1970s Soleri had developed the Two Suns concept into proposals for
third generation arcologies that would package the combined energy and urban effects of the
second generation into modular and standardised structures that could be articulated in a variety
of arrangements and sizes to respond to changes in the environment, the climate, the available
technology, and the size of the community.

The methodology adopted uses the apse form as the generating structure to define the

prototype for what Soleri describes as the "post slab" habitat. Research and development work
on the Two Suns Arcology had led to the idea of taking the slab and manipulating it in order both

to increase its inherent strength, while at the same time, enveloping space. The apse then also
became the anchoring device onto which transparent and translucent membranes and shading
devices were attached via a tensile mechanism. This "garment architecture”, along with the apse

defines areas of external space that are climatically modified so that temperature, moisture, and

‘%P, Soleri, "Two Suns Arcology' in aaq 7 (2), (1975), pp. 33-41
'® Luke, (1997), pp. 161-2

" Soleri, Technology and Cosmogenesis (1981), p. 137-8
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air circulation can be altered as, and when needed. The apse form acts as a passive solar device

when orientated towards the Sun, which allows the structure to retain heat in the winter and
provide shade and cooling in the summer (see Plate 11). The apse effect, along with the other

effects (greenhouse, chimney and heat-sink) act collectively to define the physical climate of the

entire habitat. The shift from the slab to the apse is a highly significant step in the evolution of
the arcology idea in that it signals the move to a more environmentally responsible and resource
efficient design while introducing an architectural form which can provide a social and cultural
focus for the community that might inhabait it. The Valetta Spring complex, designed for
Arcosanti, demonstrates the main designs principles of the third generation arcology (see Plate
12).

Climate control within the three-dimensional landscape of an arcology can, through various

spatial and functional adaptations of the prototype (for example, changes in scale, orientation

and morphology, and the introduction of additional elements) be designed to a variety of uses

and environmental contexts.

These, he proposed, could serve human population shifts of various types including:
Migration from old (and modest) settlements to new (and stronger) ones. The problems
associated with urbanisation are, in large part, the " wages of progress" but the enormous
social and environmental problems generated threaten to overwhelm society.

Migration caused by climatic changes. Mostly caused by overtaxing the environment leading
to global warming. During the last ten years severe droughts, floods, famines, cyclones, and
hurricanes have raised the spectre of massive demographic shifts associated with climate

changes and its effects.

Migration caused by technological development that foster over-exploitation of natural

resources for economic growth.

o Political refugees seeking asylum.

Travel for education (new transnational or global dimensions of learning and knowledge
seeking), business and tourism.

Accommodating the renaissance of pre-existing or indigenous cultures via "pollination".
e The colonisation of space.

8.6.5 Space for peace (fourth generation arcologies)

In direct opposition to the Reagan administration’s strategic defence initiative within the

"Star Wars" programme of the mid-80s Soleri proposed his own initiative, called Space for
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Peace, as a development of the earlier Asteromo project (one of the arcologies published in
1969) into a fourth generation arcology.'"

From 1984, Soleri produced a series of images and models focusing on the notion that space
will eventually be peppered with space cities or colonies. In the tradition of those who,
throughout the twentieth century have been exploring the possibility of life beyond the Earth’s
boundary (for example, Tsiolkovsky 1923, Bernal, 1929; Dyson, 1971; Bond, 1973; and
O’Neill, 1977 [1.11]), the Space for Peace project was an attempt to predict what some of the
characteristics of space habitats could be. Asteromo was designed as a space community of
70.000 people engaged in research in astronomy, physics, and space <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>