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 "The Natural City" International Symposion
 The University of Toronto's Centre for Environment and the World Society for Ekistics

 Toronto, 23-25 June, 2004

 Summary of Daily Program

 WEDNESDAY. 23 JUNE. 2004

 • Plenary Session
 • Welcome and Introduction

 • Panel Discussion: The Natural City (dedicated to Jane Jacobs, author and activist in the City of Toronto)
 • The Natural City: Providing the Context

 Parti

 • Session 1: The Toronto Setting
 • Session II: Restoring the Brownfields: The case of Toronto's Distillery District: Panel Discussion
 • Session III: The Federal Government and the Natural City

 Partii

 • Session I: Re-Discovering Toronto's Roots
 • Session II: Community Engagement in the Natural City
 • Session III: Contested Images of the Natural City

 • Plenary Session: Keynote Address by Robert F. Kennedy. Jr.

 THURSDAY. 24 JUNE. 2004

 Part I

 • Session I: The Text of the Natural City
 • Session II: Respecting Natural Limits
 • Session III: The Architecture of the Natural City

 Partii

 • Session 1: Coping with the Hazards of Nature
 • Session II: Building the Natural City
 • Session III: The Social and Economic Impacts of Climate Change on the Health of Communities: A Web of
 Interrelationships: Panel Presentation

 Part III

 • Session I: The Humanity and Culture of the Natural City
 • Session II: Designing the Natural City
 • Session III: The Natural Ground of Cities

 Part IV

 • Session I: Rethinking the Philosophy of Nature
 • Session II: Economic opportunities in the Natural City
 • Session III: Lessons from India, Japan and Cuba

 • Plenary Session: The 2004 C.A. Doxiadis Lecture by the Hon. David Crombie

 FRIDAY. 25 JUNE. 2004

 Parti

 • Session I: Promoting Awareness of the Natural City
 • Session IIA: Campus Sustainability and Student-Run Initiatives
 • Session IIB: Campus Sustainability and Student-Run Initiatives
 • Session III: Engineering the Natural City

 Partii

 • Session I: Greening the City
 • Session II: Transportation and the Natural City
 • Session III: The Natural Polis

 Part III

 • Session I: Planning the Natural City
 • Session II: International Perspectives
 • Session III: Future Challenges for the Natural City

 • Plenary Session: Synthesis - Next Steps
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 Opening Plenary Session

 F«g- 1: Dr Ingrid Leman Stefanovic, Chair of the Symposion, deliver-
 ing her introductory statement on behalf of the University of Toronto
 and the World Society for Ekistics.

 Fig. 2: Left on stage: Participants of the Panel Discussion on the
 Natural City dedicated to Jane Jacobs, author and activist in the City
 of Toronto.

 Fig. 3: Participants in the Medical Sciences Auditorium, University of
 Toronto.
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 The editor's page

 • For a long time I have considered any opportunity to collaborate with Dr Ingrid Leman
 Stefanovic a privilege. This time the opportunity was offered by the international
 Symposion on 'The Natural City" sponsored by the University of Toronto and the World
 Society for Ekistics which took place on the campus of the university and was organized
 and chaired by her on behalf of both sponsors.

 I wish to thank her for having accepted to act as guest editor for this volume of Ekistics
 in spite of her very heavy commitments due to her role as Professor of Philosophy and
 Director of the Centre for Environment, University of Toronto.

 I also wish to express my admiration for her inspired and inspiring introductory state-
 ment on the concept of the natural city (see pp. 8 and 9).

 • In this Symposion, an international and interdisciplinary group of approx. 100 experts
 and a fairly large number of other participants and students held a very intensive three-
 day program - 4 plenary and 28 special sessions, with several papers and discussions in
 each (see p. 2) - determined

 • to challenge the erroneous but still prevailing perception of "human settlements" and
 "nature" as independent of each other; and,

 • to stress the need for the general adoption of the integration of these two notions - which
 is inherent in the approach of both convenors of the Symposion.

 • The 38 papers contained in this volume, most of which were made available at the
 Symposion and a few of them at a later date, are organized in two parts, i.e.

 • Part 1 : Canadian issues of international relevance (vol. 71 , no. 424/425/426,
 January/February-March/April-May/June 2004)

 • Part 2: International issues of relevance to Canada (vol. 71 , no. 427/428/429,
 July/August-September/October-November/December 2004).

 The papers focus chiefly on the relation of nature and its basic components - from vege-
 tation and all other resources to climate - with the other elements of human settlements,
 i.e. Anthropos, Society, Shells and Networks. Emphasis is on the desirability for a con-
 scious effort towards maintaining a constant balance between all five elements of human
 settlements, taking into consideration the dynamic changes identified at present and/or
 anticipated for the future. On the other hand, the feasibility of such an effort is supported
 by encouraging cases of success in high-income and technologically advanced communi-
 ties, particularly at scales from "house group" to "metropolis" - and much less on larger
 scale human settlements.

 For more specific information, in addition to the table of contents, the reader may also
 refer to the Ekistic Grid (pp. 145-148) for each individual paper and to p. 298 for the entire
 volume.

 • I wish to thank all contributors to this volume of Ekistics and Mrs Noriko Doi who provid-
 ed all the photographic material from the meetings.

 • However, I must also express my apologies for the very long time it has taken for these
 issues to be printed for a variety of reasons - most of them beyond our control.

 In addition, I personally wish to ask the guest-editor and the following authors - David
 Etkin, James Gray-Donald, Natalie Helferty, Hazel McCallion and David Selby- to forgive
 us for using their papers in this pre-dated volume. These papers were written and made
 available to us much later than the time of the 2004 Symposion - in fact three of them
 were presented at the second Symposion on "The Natural City" in 2006 focusing on
 "Success Stories." Their attractive topics represented essential contributions with new di-
 mensions to the Natural City concept and I could not resist the temptation to make them
 part of the present volume.

 7 ?/=
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 Envisioning the natural city

 The guest-editor's foreword

 Ingrid Leman Stefanovic

 The author is Guest Editor for the present volume of Ekistics (vol. 71,
 nos. 424-426 and 427-429, 2004) on The Natural City. Dr Stefanovic
 agreed to serve as the Director for the new Centre for Environment,
 University of Toronto, commencing July I, 2005, for a five-year term.
 She is the former Director of the Division of the Environment, one of the
 three units now integrated into the new Centre, and former Associate
 Chair for the Department of Philosophy at the University of Toronto. Dr
 Stefanovic is a Professor of Philosophy, whose teaching and research
 focus on values and perceptions of environmental decision making.
 She has a 30-year teaching and research career in interdisciplinary
 fields, ranging from environmental ethics to urban planning and envi-
 ronmental policy development. Her most recent book is entitled
 Safeguarding Our Common Future: Rethinking Sustainable Develop-
 ment (SUNY, 2000). Dr Stefanovic, one of the earliest members of the
 World Society for Ekistics, having served on various occasions as
 member of the Executive Council and officer of the Society, was the
 organizer and acted as Chair of the international symposion on
 "The Natural City," 23-25 June, 2004, sponsored by the University of
 Toronto's Division of the Environment, Institute for Environmental
 Studies, and the World Society for Ekistics.

 The move to embrace nature today is not a rejection of capital-
 ism, consumerism and the city , as was perhaps the case in the
 1960s and 1970s. It does not promote finding freedom on 50
 acres in the wilderness or country. Instead , it is a movement to
 embrace nature in our lives in the city.

 V. Schaefer, H. Rudd and J. Vala, Urban Biodiversity

 My 80-year old father and I took a favorite walk together the
 other day. Crossing a busy Toronto intersection, we mean-
 dered into the University of Toronto campus - a world of stone
 buildings, wandering walkways, groves of stately elms and
 maples, and flower gardens with colors that dazzle. Moving
 through the quiet olfactory embrace of rose bushes and mari-
 golds, our conversation moved effortlessly, agelessly. Passer-
 bys included children, students and the elderly, moving in and
 out of our universe, never intruding upon the special space that
 the walk preserved between us. Looking upwards, my father
 remarked at the grey-blue ceiling of light cloud cover - and how
 much he preferred that to the picturesque cumulous images of
 picture postcards. A cheeky squirrel made us stop and remem-
 ber fondly a walk along this same path 40 years ago when, as
 a child, I had fed an acorn with my father to one of this squirrel's
 ancestors: memories of years past wound themselves into an
 otherwise timeless moment.

 In very many ways, our walk was through what I would call a
 "natural city." Certainly, the experience was defined by green-
 ery and wildlife, from birds to dogs, raccoons and squirrels,

 from flies to the extraordinary spider, weaving its exquisite web
 along the bench where we sat.

 Four million residents inhabit Toronto, a city that is embed-
 ded in an ecologically rich landscape that hugs the shores of
 Lake Ontario, and is nestled within a pattern of ravines and a
 floodplain of three large rivers. The water that we drink from
 those rivers and the lake today has passed, for generations,
 through the soils, through other beings. We are joined, ecolog-
 ically speaking, to others both in space and through time.

 A natural city certainly demands a level of biological diversity
 to ensure good health, both of the ecosystems and the humans
 who inhabit them. However, the vision of a natural city invites
 us to think more broadly still. The walk that my father and I
 enjoyed was made more meaningful by virtue of the social and
 cultural milieu as well. Our own conversation was as peaceful,
 as meandering, as the landscape itself. Others who passed us
 - people of different racial and cultural traditions - implicitly
 reminded us that respect of difference, acceptance of differ-
 ence, happens in this city more than in almost any other in the
 world.

 The science of Ekistics teaches that, additionally, cities sup-
 port technological, economic and regulatory functions as well.
 Significantly, my father and I were surrounded by the techno-
 logical symbol of urban form - cars - but, because of the court-
 yard design of the spaces through which we moved, the
 evening rush hour buzz was dimmed by thoughtful campus
 design.

 While North American society is defined by consumerism,
 our walk was also special because financial considerations
 could be set aside for the moment - and yet, it must be admit-
 ted that the beautifully tended landscape was only made possi-
 ble by a strong University, city and national economy.

 Even the regulatory function can be seen to have impacted
 upon our walk. Living in a free, democratic Canadian society,
 my father and I could move within a city of 4 million people, feel-
 ing safe, feeling at liberty to speak about anything that came to
 mind. Others around us could do the same.

 In this regard, I am moved to admit that - in addition to the bio-
 logical, social, cultural, technological, economic and regulatory
 functions - a natural city must also be understood as a moral
 phenomenon. It is more than merely an ecological inventory of
 species, no matter the number and diversity. The concept of
 "nature" has been studied by philosophers at many different
 levels and, clearly, to explore this concept in depth is beyond
 the parameters of this Foreword. Nevertheless, I am reminded
 that the Latin natura is derived from the verb 'lo grow," and "to
 be bom." For the Ancient Greeks, nature emerges and abides
 as physis - which gathers together notions of origin, of the
 grace of the unspoiled and of goodness.
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 Fig. i : Professor Ingrid Leman Stefanovic (middle), Chair of the in-
 ternational symposion on The Natural City in Toronto (23-25 June,
 2004) at the inaugural plenary session with her father (right)
 Alexander B. Leman, President of the World Society for Ekistics, and
 P. Psomopoulos, Secretary General of the Society (left), presenting
 her with a marble copy of an ancient Cycladic statuette from Greece
 on behalf of all participants in recognition of and admiration for her
 overall effort in organizing the symposion.

 When we speak of the natural city, the intent is to point
 towards such notions as well - of the authentic and the true,
 and of a grace and source of creation of a world that will always
 exceed the parameters of narrow human manipulations. Cer-
 tainly, there is a hermeneutic element to this as well: the inter-
 pretation of what constitutes a "natural city" will always be par-
 tial, finite, and never universal.

 Ecologically speaking, our walk was hardly in a wilderness
 environment and for some biologists, defining a university cam-

 pus as "natural" is, at best, naïve. Equally, one can say more
 about the social, cultural, economic, technological, regulatory
 and moral elements of our walk.

 Nevertheless, to describe the experience of a "natural city" is
 not to aim to present a universal prescription. Life and lived
 experience are far too complex for neat, compartmentalized
 manuals. For this reason, we must come at the concept of the
 natural city from many different angles.

 This volume of Ekistics presents a broad collection of per-
 spectives on this issue. It is only the beginning of a conversa-
 tion that, we hope, will continue as we jointly seek to better
 understand the full breadth and depth of how to transform our
 human settlements into spaces that respect the moral laws of
 nature in all their complexity.

 As a final point of indulgence, I ask the readers to allow me to
 dedicate the work that I have personally put into this journal, to
 my father, Alexander B. Leman, the 17th President of the
 World Society for Ekistics, in the hope that our walks together
 will continue for many years to come.

 Editor's notes
 1 . Valentin Schaefer, Hillary Rudd and Jamie Vala, Urban Diversity:

 Exploring Natural Habitat and its Value in Cities (Ontario, Canada,
 Captus Press Inc., 2004), p. 14.

 2. Presidents of the World Society for Ekistics:
 Richard Llewelyn-Davies, 1967-1969
 Margaret Mead, 1969-1971
 Jean Gottmann, 1971-1973
 Eiichi Isomura, 1973-1974
 Robert Matthew, 1974-1975
 R. Buckminster Fuller, 1975-1977
 Felipe Herrera, 1977-1979
 Thomas Lambo, 1979-1981
 Earl Finbar Murphy, 1982-1984
 Charles M. Haar, 1984-1987
 Gerald B. Dix, 1987-1990
 John G. Papaioannou, 1991-1993
 Wu Liangyong, 1993-1995
 Charles M. Correa, 1996-1997
 Wesley W. Posvar, 1998-2000
 Udo E. Simonis, 2000-2001
 Alexander B. Leman, 2002-2004
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 "The Natural City" Symposion: Keynote speech

 Fig. 1: Dinner held at Hart House Great Hall, University of Toronto, on 23 June, 2004, preceding the keynote address by Robert F. Kennedy Jr.
 From left to right: Carolyn Tuohy (former Vice President at the University of Toronto); with Ingrid Leman Stefanovic to her left; then Robert F. Kennedy
 Jr.; then Pekka Sinervo, Dean, Faculty of Arts and Science; Don Cormack, Vice-Dean, School of Graduate Studies; Michael Marrus, Dean, School
 of Graduate Studies; and Alexander B. Leman, President, World Society for Ekistics. (Source: Tina Singal).

 Fig. 2: View of the participants at the dinner at Hart House Great Hall, University of Toronto.
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 A contract with our future

 Keynote Speaker: Robert F. Kennedy Jr.

 Recently lauded by Successful Meetings magazine as a man whose
 message supersedes his golden name, Robert F. Kennedy Jr. maintains
 a reputation as a resolute defender of the environment His litany of suc-
 cessful legal actions includes: prosecuting governments and companies
 for polluting the Hudson River and Long Island sound; winning settle-
 ments for the Hudson Riverkeeper; arguing cases to expand citizen ac-
 cess to the shoreline; and suing sewage treatment plants to force com-
 pliance with the Clean Water Act. Mr Kennedy serves as chief prose-
 cuting attorney for the Hudson Riverkeeper, senior attorney for the Natural
 Resources Defense Council, all while serving as the President of the
 Waterkeeper Alliance. He is also a clinical professor and supervising at-
 torney at the Environmental Litigation Clinic at Pace University School of
 Law in New York. He has worked on environmental issues across the

 Americas and has assisted several indigenous tribes in Latin America
 and Canada in successfully negotiating treaties protecting traditional
 homelands. He is credited with leading the fight to protect New York
 City's water supply. The New York City watershed agreement, which he
 negotiated on behalf of environmentalists and New York City watershed
 consumers, is regarded as an international model in stakeholder con-
 sensus negotiations and sustainable development. The following are
 excerpts from the Keynote Address by Robert F. Kennedy Jr. at
 Convocation Hall, University of Toronto at the international symposion
 on 'The Natural City," Toronto, 23-25 June, 2004, sponsored by the
 University of Toronto's Division of the Environment, Institute for
 Environmental Studies, and the World Society for Ekistics, and are reprint-
 ed with kind permission from Idea&s: the Arts and Science Review, of
 the University of Toronto, Autumn 2004, vol. 1, no. 1, pp. 10-12.

 • I remember a time when my father was campaigning for pres-
 ident - when Oakland was burning, when Watts was burning -
 intellects across the country were saying it was the end of the era
 of cities. Cities were no longer viable places in our country. They
 were places people were fleeing from. They were going
 bankrupt.

 • Asthma rates have doubled over the last five years. Fifty per-
 cent of asthma attacks are prompted by ozone and particulates,
 two components of air pollution. Over 50 percent of those com-
 ponents on the eastern seacoast of America are coming from a
 tiny handful of coal-burning power plants, most of them in the
 Ohio Valley, which are burning coal illegally. The Clinton ad-
 ministration was prosecuting 75 of the worst companies for fail-
 ing to upgrade and for lying to the federal government. This is
 the industry that gave $48 million to the Bush campaign during
 the election, and has given $58 million since. And one of the first
 things the Bush administration did when it came to power was to
 order the justice department to drop all of those lawsuits and it
 rewrote The Clean Air Act.

 Fig. 3: Robert F. Kennedy Jr. ( Source : Rebecca Pinkus).

 • I live three-and-a-half hours from the Adirondack Mountains,
 the oldest [declared] wilderness area on the planet. We had a
 right to believe that generations of Americans would be able to
 enjoy its pristine lakes and forests. One-fifth of the lakes are ster-
 ilized - no life - because of acid rain, which has also destroyed
 the forest cover on the high peaks of the Appalachians from
 Georgia all the way up into Canada. That acid rain is coming
 from those same coal-burning power plants, and the Bush ad-
 ministration has put the brakes on statutory requirements that
 they clean it up.

 • This is the battle we're fighting. Environmental advocacy is
 not about protecting fishes and birds for their own sake. It is
 about recognizing that nature is the infrastructure of our com-
 munities and that if we want to meet our obligation as a nation,
 as a civilization, as a generation, which is to create communi-
 ties for our children that provide them with the same opportuni-
 ties for dignity, for enrichment as the communities our parents
 gave us, we've got to start by protecting our environmental in-
 frastructure.
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 • We have the Hudson River, one of the oldest commercial fish-
 eries in North America. Many of the people I represent come
 from families who have been fishing the river since Dutch colo-
 nial times, using the traditional gear fishery, the small boats, the
 ash poles and gill nets - the same methods that were taught by
 the Algonquin to the original Dutch settlers of New Amsterdam
 and passed on down through the generations. One of the en-
 claves is a village called Croton, 30 miles north of New York City.
 The residents are not the prototypical environmentalists. They
 are factory workers, carpenters, electricians, lathers; half the peo-
 ple make their living crabbing or fishing. For them the environ-
 ment was their back yard: the bathing beaches and the swim-
 ming and fishing holes of the Hudson.

 In 1 966, Penn Central Railroad began vomiting oil from a four-
 and-a-half foot pipe in the Croton rail yard. It blackened the
 beaches, poisoned the fish. Three hundred people got together
 that night at the legion hall. These are people whose patriotism
 is rooted in the bedrock of our country. That night they started
 talking about violence because they saw that something they
 thought they owned, that their parents had been exploiting for
 generations - the purity of the Hudson waters - was being robbed
 from them by large corporate entities and the government agen-
 cies that were supposed to protect them. Bob Boyle - the out-
 door editor for Sports Illustrated who was a marine and Korean
 vet, a great fly fisherman - stood up. He had come across an
 ancient navigational statute called the 1888 Rivers and Harbors
 Act that declared it illegal to pollute any waterway in the US.
 There was a bounty provision that stated anyone who turned in
 a polluter got to keep half the fine that was to be paid. The law
 had never been enforced, but it was still on the books. He stood
 up and said we shouldn't be talking about breaking the law; we
 should be talking about enforcing the law. They resolved to start
 a group that later became the Hudson Riverkeeper. Eighteen
 months later they collected the first bounty under this statute.
 They shut down the Penn Central pipe for good. In 1 973 they
 collected the highest penalty in US history against a corporate
 polluter, and used the money to construct a boat, the Riverkeeper,
 and in 1983 to hire a riverkeeper, John Cronin. He hired me a
 year later as prosecuting attorney with bounty money.

 We have brought hundreds of lawsuits against Hudson pol-
 luters and forced them to spend billions of dollars remediating
 the Hudson.

 • Today the Hudson River is an international model for ecosys-
 tem protection. In 1 966, it was dead water for 20 mile stretches
 north of New York City, south of Albany. It turned color; it caught
 fire. Today it is the richest body of water in the North Atlantic. It
 produces more pounds of fresh fish per acre, more biomass per
 gallon than any waterway in the Atlantic north of the equator. It
 has strong spawning stocks of all its historical migratory species.
 It is a Noah's ark, a species warehouse. The miraculous resur-
 rection of the river has inspired riverkeepers across North
 America, among them the Lake Ontario Keeper.

 • They say we have to choose between environmental protec-
 tion and economic prosperity. This is a false choice. In 1 00 per-
 cent of situations, good environmental policy is identical to good
 economic policy, if we measure economy based on how it pro-
 duces jobs, the dignity of jobs over the generations and how it
 preserves the value of the assets of our community. But if we
 treat the planet, as they say we should in Capitol Hill and in
 Ottawa, as if it were a business in liquidation. . . in order to enjoy
 a few years of pollution-based prosperity, we could generate an
 instantaneous cash flow and the illusion of a prosperous econo-
 my, but our children are going to pay for our joyride. They are
 going to pay for it with denuded landscapes and huge health and
 cleanup costs that will amplify over time and that they'll never
 pay. Environmental injury is deficit spending; it is a way of load-
 ing the costs of our generation's prosperity onto the backs of our

 children, and if you don't believe that, look at the nations who
 didn't invest in their environment like we did in the 1 970s. All our

 environmental investments began on Earth Day 1970.

 • In 1 970, that accumulation of insults drove 20 million Americans
 into the street- the largest public demonstration in American his-
 tory - demanding that our political leaders return the ancient en-
 vironmental rights that had been stolen from our citizens over the
 previous 80 years. And the political system responded.
 Democrats, republicans got together and passed over the next
 10 years 28 major environmental laws to protect our air, water,
 endangered species, wetlands, food. And those laws became
 the model for 120 nations around the world who had their own

 versions of Earth Day, and they began making their own invest-
 ments in their environmental infrastructure.

 But there are a lot of nations who do not and invariably those
 were the nations which did not have strong democracies.
 Because democracy and the environment are intertwined. You
 cannot get sustained environmental protection under any sys-
 tem except locally based democracy. And the main reason for
 that is the fishes and birds and future generations do not partic-
 ipate in the political process. Their interests are not represent-
 ed. The future whispers, the present shouts. The constituencies
 today are the ones getting fed. Politicians have short horizons
 as do industrial officials. The easiest thing is to liquidate the trust
 assets that belong to the next generation. The environment is
 always on the auction block.

 • Environmentalists are injecting the long view, the trustee obli-
 gation, into the political process.

 • If you look around the world there is a direct correlation be-
 tween the level of environmental injury and level of tyranny of
 their governments, regardless of whether they're right-wing tyran-
 nies, like Brazil during the 1970s and Saddam Hussein's Iraq in
 the 1980s and 1990s, or left-wing tyrannies in Eastern Europe
 and China and Russia who are facing economic catastrophes
 because of their failures to invest in their environmental infras-

 tructure. They did not have NEPA [National Environmental Policy
 Act- Ed.], which the Bush administration is now eviscerating.

 • There is no stronger advocate for free market capitalism than
 myself. In a true free market you get efficiencies, you eliminate
 waste - and that is pollution. ... You show me a polluter, I will
 show you a subsidy. I will show you a fat cat who escaped the
 discipline of the free market by forcing the public to pay for his
 production costs. In every instance of pollution it is the same
 thing.

 Environmental advocates do law enforcement. We go out in-
 to the marketplace and catch the cheaters, force them to inter-
 nalize the costs like they internalize the profits.

 • Teddy Roosevelt said that America would never be destroyed
 by a foreign enemy. We are too powerful. But our democracy
 would be subverted by malefactors of great wealth who erode
 our institutions. And from the beginning of time, our greatest po-
 litical leaders have warned our people about domination by large
 corporations. At the height of the Civil War, in 1 863, Abe Lincoln
 said, "I have the South in front of me and the corporations behind
 me, and for my country I fear the corporations more."

 • From the beginning of our colonial period, our great cultural
 and spiritual and literary leaders have been telling our people,
 "You don't have to be embarrassed because you don't have the
 1 ,500 years of culture that they have in Europe, because you
 have this relationship to the land, and particularly to wilderness,
 which is the undiluted work of the Creator, and that will be the
 source of your values, your virtues, your characters, throughout
 time." . . .Nature is the defining element of our culture. That is why
 we preserve it.
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 • I am fighting for the Hudson River because I believe my life will
 be richer and the lives of my children and my community will be
 richer if we live in a world where there are shad and sturgeon and
 striped bass. And where my children and I can watch the fish-
 ers out in the tiny boats using the same methods they were taught
 by the Indians, and my children can touch them when they come
 to shore as they wait out the tides and repair their nets, and in
 doing so connect themselves to 350 years of New York State his-
 tory and understand that they are part of something larger than
 themselves. They are part of a continuum. They are part of a
 community.

 • When we destroy our relationship with nature it is a moral is-
 sue. It is like tearing the last pages out of the Bible, the Torah,
 the Talmud, the Upanishads, the Koran. It is a cost I do not think
 we ought to invoke, or that it is prudent to impose upon ourselves
 or our children. That is what environmental advocacy is about.
 It is about recognizing that we have an obligation to the next gen-
 eration and that obligation is expressed by the term "sustain-
 ability." And all that word means is that God wants us to use the

 things that we have been given, the bounties of the earth, to en-
 rich ourselves, to improve the quality of our life, to serve others
 - and we cannot use them up. We cannot sell the farm piece by
 piece in order to pay for the groceries. We cannot drain the pond
 to catch the fish. We cannot cut off the tops of mountains to get
 at the coal. We cannot cut off our waterfront to make the high-
 way go faster. We can live off the interest; we cannot go into the
 principal. That belongs to our children. ... All our environmental
 laws that we are fighting to protect have just restated the ancient
 law that protects the public trust assets.

 • We force our way [into the courtrooms and back hallways of
 Capitol Hill], and we say we are emissaries for the future. And
 we demand an accounting. We want to know what you are do-
 ing with things that do not belong to you, the things that belong
 to our children.

 I will close with a proverb from the Lakota people that says,
 "We didn't inherit this planet from our ancestors. We borrow it
 from our children." I would add, if we do not return to them some-
 thing which is roughly the equivalent of what we receive, they will
 have the right to ask us some really tough questions.

 Figs. 4, 5 and 6: Participants at the dinner held at Hart House Great
 Hall, University of Toronto, prior to the lecture by Robert F. Kannedy
 Jr.

 Fig. 7: Robert F. Kennedy Jr. in Convocation Hall after his lecture,
 signing his book entitled The Riverkeepers, co-authored with John
 Cronin and published by Simon and Schuster in 1997
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 The 2004 C.A. Doxiadis Lecture

 Fig. i : The Hon. David Crombie.

 Guest Speaker, Hon. David Crombie
 The decision for the organization annually of a C.A. Doxiadis
 Lecture to honor the memory of the founder of Ekistics, was
 taken at the WSE meetings in _el_kovice, Czech Republic, in
 2000. The series is meant to invite distinguished experts in
 any professional field which may be considered as directly or
 indirectly contributing to ekistics, to expose their ideas on any
 theme of their preference. Reference to C.A. Doxiadis or ek-
 istics is not required, although any such reference is not ex-
 cluded.

 The program for this year's lecture scheduled to take place at
 1 9.30 hrs on 24 June was as follows:

 Chairman : Alexander B. Leman

 Introduction : Ingrid Leman Stefanovic
 Lecturer : Hon. David Crombie

 Theme : "Avoiding the 'dark age ahead' "*

 The lecture was delivered in the Medical Sciences Auditorium

 and was followed by a lively discussion.

 *An edited version of Mr Crombie's presentation is produced
 on the opposite page entitled "Cities are successful because
 they are civic."

 The WSE President, Alexander B. Leman, offered the speak-
 er the four books by C.A. Doxiadis which were presented in
 1 976, one year after his death, by the then President of WSE,
 Professor R. Buckminster Fuller, at the Assembly of the United
 Nations Conference on Human Settlements - Habitat I in
 Vancouver.

 Fig. 2: Alexander B. Leman, President of the WSE and Chair of this meeting, invites Dr Ingrid Leman Stefanovic, Chair of the Symposion on
 The Natural City, to introduce the speaker.
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 Cities are successful because they are civic

 The 2004 C.A. Doxiadis Lecture

 Guest speaker: Hon. David Crombie

 The author is President and Chief Executive Officer of the Canadian

 Urban Institute. A former Mayor of Toronto and Member of Parliament ,
 he is the Founding Chair of the Waterfront Regeneration Trust, Chair of
 the Toronto Heritage & Culture Foundation , First Chancellor of Ryerson
 Polytechnic University and President of David Crombie & Associates Inc.
 In July 2006, he was named Chair of the Ontario Place Board of Directors.
 The text that follows is a slightly edited version of the 2004 C.A. Doxiadis
 Lecture delivered on 24 June at the international symposion on 'The
 Natural City, " Toronto, 23-25 June, 2004, sponsored by the University of
 Toronto's Division of the Environment ; Institute of Environmental Studies,
 and the World Society for Ekistics.

 Foreword
 Good evening ladies and gentlemen.

 I will do my best to honor the name of Constantinos Doxiadis
 and his views of human settlements. I was not sure what I should

 be talking about, because I was not certain what Professor
 Doxiadis would have wanted. And also it seemed to me that to

 try and figure out what Doxiadis was talking about and then try
 to explain it all to you was far more than my ability to do so. So
 what I thought I would try and do was talk a little bit about what I
 know or think I know and hope that matches the standard that
 Doxiadis would likely have had.

 Introduction
 I have been working on a review of a book and I was participat-
 ing in some public discussion about a new book called Dark Age
 Ahead by Jane Jacobs. The title should lead you to think that it
 is not a cheery book. On the other hand, her opening sentence
 is: "this is both a gloomy and a hopeful book" (JACOBS, 2004, p.
 1). There are very few people I know who could actually have a
 sentence like that because if it is gloomy it is not hopeful, but she
 thinks that these are not contradictions in terms.

 I would commend it to you. Recently, I attended a gathering
 here at the Great Hall of the University of Toronto with about six
 people from around the world, economists in the main, to talk
 about her book, and they all have different views on what her
 book means. Like many of Jane Jacob's books, it is like a jew-
 el: turn it to this light and something refracts this way; turn it that
 way and something else comes out of it.

 If it is anything at all, it is for her, from her, an intense wake up
 call. In all of her books, in whatever she is talking about, there is
 usually something at the end that says: please get it right. She
 is now 88 years old and she despairs that some of her previous
 thoughts have not dawned on us as much as they should. So
 the book is very much about revisiting some of her concerns and
 about the future. It is about the erosion, in her view, of values

 and the moral decay in the important pillars of our culture.
 The five pillars that she chooses include "leadership": she says

 that, in our culture, the leadership is increasingly self-deceiving,
 and drunk with hubris and pride. She talks about education as
 a pillar and worries about the subversion of education. She talks
 about families, and the inability of families to get the resources
 that they need to do something with the new generation. She
 talks about science, but mainly about its abuses. And finally her
 fifth pillar is about the professions, interestingly enough, which
 she says have lost the art of self-policing and, therefore, have
 begun to lose their moral authority.

 This is probably the gloomy part. She does, however, have a
 fundamental message. And that is really what I want to talk about
 tonight. She says that, "what is really important is the cherishing
 and nurturing of our own cultural characteristics. The important
 habits of mind and heart are what are important. And here is the
 quote to remember: "Any culture that jettisons the values that
 have given it competence, adaptability and identity, becomes
 weak and hollow. A culture can avoid that hazard only by tena-
 ciously retaining the underlying values responsible for the cul-
 ture's nature and success" (JACOBS, 2004, p. 176).

 As soon as I read it, I remembered where I read something al-
 most exactly like it. Some of you may have read Robert Fulford's
 wonderful book called The Accidental City, and, in his introduc-
 tion, he says this: "A successful city fulfills itself not by master
 plans but through attentiveness to the processes that have cre-
 ated it and an awareness of its possibilities. It achieves height-
 ened identity by giving form to memory and providing new space
 for life" (FULFORD, 1995, p. 14).

 And I heard these ideas in another place. I heard them from
 a man by the name of Robert Putnam who has written a number
 of books. I remember when he came out with his first book about

 six or seven years ago. I had happened to be invited down to
 Santa Fe, New Mexico, to participate in a dialogue with some
 Americans and Mexicans on what they regarded as the possible
 fruits of the North American Free Trade Agreement (NAFTA).
 And we were to talk about what we might find in common be-
 tween the three countries. My job was, at the end of it, to come
 back and write about what they regarded as the secrets of
 Toronto - a city that they regarded as a success. So I returned
 to Canada, wrote out some ideas and sent them down to the
 University of California, to the editor of the book, and he sent it
 back, saying "no, that's not it."

 Now, I was writing this without being paid. So I only did it twice
 more. And finally I phoned him and said "what's bothering you,
 because you're only getting one more shot." He said "You know
 some secrets about Toronto, and we want to find those. And
 here is a copy of a book that's just coming out." It was called
 Making Democracy Work. It was about regional government in
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 Italy. It was a book that was quite impressive, because when you
 got to the end of it, the author discovered the answers to the ques-
 tion he was looking for, but he got an answer he was not ex-
 pecting. And that answer was what Jane Jacobs and my friend
 Bob Fulford were talking about. He asked that when you look at
 the 1 7 regional governments in Italy, what is it that makes some
 of them flourish and some of them not? Why are some suc-
 cessful and others not? He addresses all the categories that you
 might expect: wealth, education, etc. The one he clings to at the
 end of his book, what really is the crucial thing to make a regional
 government and therefore a city successful, in his judgment, is
 the understanding of its own civic culture, and being able to em-
 ploy it and send it into battle as you deal with the changes that
 come at you. Cities are not civic, he said, because they are suc-
 cessful. They are successful, he says, because they are civic.
 And it is attention and attentiveness to its own civic culture that

 is important in terms of a city's own future.
 So I thought that what I might do is spend my time tonight with

 you to talk about Toronto because it is the place I know best.
 From whatever cities you may know or frequent or understand;
 you may find similar characteristics there as well.

 Toronto: Its civic culture
 If I had to pick four basic organizing ideas that are important about
 the civic culture of Toronto, I would pick the following:

 • the first one is the importance of the public realm to Toronto;
 •the second one is the importance of place and community in
 Toronto;

 • the third is the value of a marketplace and economic opportu-
 nity; and,

 • the fourth, is our relationship with nature.

 Public realm

 Let me begin with the public realm. When Lieutenant Governor
 Simcoe dropped anchor in Toronto Bay in 1793,1 he did not come
 for private adventure. He did not come because he was seek-
 ing some commercial advantage. He did not come because he
 was looking for religious sanctity, religious freedom. In a book
 published about 35 years ago, the Toronto historian Glazebrook
 said that 'Toronto was "dropped by the hand of government in-
 to the virgin forest" (GLAZEBROOK, 1971 , p. 3). From the begin-
 ning, we had government around us and about us. Simcoe's
 mission was, of course, to try and organize a colony that would
 defend the British Empire against the ravages of the American
 Revolution.

 He established that colony using two basic tools. One was out
 of a colonial handbook - all the British Empire colonial rulers in
 those days had a handbook. In the handbook, it said that his job
 was to establish the peace, order and good government of the
 colony. Later on, we elevated that to constitutional status. His
 job was to establish the peace, order and good government of a
 new colony and to extend the application of a common law to ev-
 erybody. Those two things gave us, in Toronto, our first civic
 code. It stressed three factors: the importance of order, inclu-
 siveness, and the idea that government has a direct and clear
 responsibility to shape community.

 From that beginning, Toronto evolved a public realm which has
 been extraordinary. Public education, municipal institutions, pub-
 lic health, libraries, parks, recreation facilities, roads, transit, pub-
 lic places and spaces, even quasi-public structures like book-
 stores, restaurants, hotels, theaters, halls - all have been regu-
 lated in the public interest. All of those things have become so
 much a part of our direct everyday existence that we take them
 for granted.

 What are they, all of those things? What is that public realm?
 They are the connecting tissues of our civic culture. They are the

 things that link all of our private worlds and link generations to
 generations. That is how powerful and important they are to us.
 And because in each one of those: public education, libraries,
 spaces, public health, all of them, we stress both equity and in-
 clusiveness, they became the basis for our social peace.

 People talk about Toronto's ability to bring cultures and lan-
 guages from all over the world and sustain a social peace. How
 does it get there? It is not a mystery. It comes from the hard work
 that is done in building and maintaining and enhancing the pub-
 lic realm of this place. That is what gives us the social peace.
 Because of inclusiveness and equity, it also has allowed us over
 many decades to develop what has been called the "power of di-
 versity." We have been able to liberate the power of diversity
 through the building, maintaining, and utilizing of the public realm.

 Now, it does not come free and one of the things that come
 from taking it for granted is that from time to time, we have to rein-
 vest, we have to rebuild, we have to reinvent, we have to repair.
 And we are doing that again right now, because we took it for
 granted. We forgot we had to reinvest. Schools are crumbling,
 roads are crumbling, libraries need fixing. If we do not bother in-
 vesting in public transit, for example, then slowly we will not have
 it or people will not want to use it.

 So we find ourselves today having to look at our public realm
 upon which we depend for both our economic prosperity and our
 social peace; we actually have to go back and reinvent it in the
 21 st century, and reinvest in it. That is why you will find that there
 is quite a debate these days about: how do we go about rein-
 vesting in it, and rebuilding it? Should it be public or private? The
 great tradition in Toronto, of course, has been that we need both.

 It is worth remembering that one of the values that we have
 depended on has been the ability to have both the private sec-
 tor and the public sector, and the community, figure out, sort out,
 how much of which one we want at a particular time. There
 should be no ideology that says "no private," or "no public."

 There is also a debate in connection with the rebuilding of our
 public realm that says that we need to have a "new deal" for cities,
 we need more from the federal government. But let's consider
 our constitution for a second. I know we don't like to talk about

 it, but the constitution has value. The constitution says that re-
 sponsibility for cities and municipalities goes to the province.
 Every time we talk about "why can't the federal government fix
 it," we take the hook off the province. We need the province to
 have a continuing responsibility.

 Let me stress the fundamental importance and power of the
 public realm that has been built in this city over two centuries,
 and our need to make sure that we are rebuilding it for the 21 st
 century. We should not let ideology get in the way; we should
 look for the best ways to achieve success, apart from dogma.

 Place and community
 A second basic element with respect to the public realm is the
 idea of the importance of place and community. When David
 Miller ran for Mayor of Toronto, he discovered what every per-
 son who runs for mayor, whether they win or lose, recognizes:
 the importance to Torontonians of neighborhoods, because they
 are the most important expression of community and place. In
 1 972, when I ran for Mayor, I had a long list of important policies
 I thought people wanted to hear about. But mostly they wanted
 to know what I would do to maintain the health and safety and
 security of the neighborhoods that people lived in. And if you ask
 our current Mayor, David Miller, he will tell you he found out the
 same thing.

 Why? Very important. It's because communities and places
 are what give people a sense of roots and a sense of identity. It
 is the place, these communities, these neighborhoods, where
 people answer the basic human cosmic questions that they have
 to ask their whole lives and find answers to: Who am I? How do
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 I behave? Where do I belong? Those are the fundamental ques-
 tions, and they are best dealt with in small places and small
 spaces. The questions you ask yourself are not the same when
 you are 1 0 as when you are 30 and certainly not the same ones
 you do when you are 70. There are different answers to those
 questions as you get older. The quality of the public realm en-
 hances your ability to answer those questions to your satisfac-
 tion. You will find out more who you are and how to behave and
 where you belong.

 Those places and neighborhoods and communities also allow
 us to deal in a 'Toronto way," with what I will call the "immigrant
 experience." Since aboriginal times, we have been an immigrant
 city, a city of waves and waves of immigrants. Not just after the
 Second World War, but long before. Torontonians have under-
 stood the immigrant experience probably better than most in the
 world, certainly as well as any.

 I don't know whether you have read a book called Gathering
 Place by Bob Hamey. You can get it out of the pubic library, free.
 It is about Toronto, and how the city deals with the immigrant ex-
 perience. The conventional wisdom is that most people who
 come into the city are simply in a holding tank, waiting to become
 Canadian, waiting to become Torontonian. Many see this as
 more of a static kind of process.

 But anyone who has actually ever been an immigrant knows
 that it is a much more dynamic and interactive process, because
 all things are changing all the time. The immigrant who came
 from China, Belgium, or wherever, knows that three things are
 happening. The place they left is not the same one ten years lat-
 er. So that the one that they left has already changed. The one
 they came to, this country, this city, it is changing too. And third-
 ly, they are changing. So trying to figure all of that out requires a
 public realm that gives people the tools to do that in a productive
 way.

 All immigrants have a biographic map of the city. As soon as
 you get here, your biographic map is a very narrow one. Where
 do I sleep? Where do I get employment? What places do I
 avoid? Then, of course, as you are here awhile, you use your
 base camp, your neighborhood, where you have some safety,
 and you stretch out and your map changes as you change.

 I can remember the first time that concept occurred to me; it
 had nothing to do with the city. It was a human thing, not a city
 thing necessarily. One of the jobs that I had in my life was a great
 job actually and one of the most interesting. I was the Minister
 of Indian and Northern Affairs of Canada. Since I knew nothing
 about the job, my wife Shirley and I got on the plane and trav-
 eled, lived with Aboriginal people for two and a half years, read
 everything I could, talked to as many people as I could, and
 learned an enormous amount. I have always been grateful be-
 cause I got a perspective on this country that one would not or-
 dinarily get. If you ever really want to understand more about the
 country, spend a little time with Aboriginal history, and philoso-
 phy and the people.

 At any rate, one of the books I picked up at that time was a
 book called Maps and Dreams , written by a man by the name of
 Hugh Brody - he's an Englishman. He normally writes on the
 Arctic, but this book is about the Beaver people who live in North
 Central British Columbia. The Beaver people have been there
 for about 3,000 years. An interesting thing about the book (which
 you could also get at the library, it's a thin little book) is that on
 about every 1 5 pages, there are these squiggly lines. Brody ex-
 plains on the pages between the squiggly lines what those lines
 mean. They are a rendition of the biographic maps of the Beaver
 people.

 It tells them individually and collectively where the game can
 be found, where they might get rest, where water can be found,
 where the enemy might be. And it also tells them not only those
 things, but it builds in the dreams that they have about where they
 would like to be.

 Of course, those biographical maps, both the actual physical
 maps and the dreams, change. They change with the seasons,
 they change with the times, they change with the forces that
 come upon them. Those biographic maps are exactly the same
 maps that immigrants bring to the city. So places and spaces,
 neighborhoods and communities, are the vehicles by which the
 public realm, all those things that we need for life, are found or
 where they ought to be found.

 Marketplace and economic opportunity
 The third out of the four basic organizing ideas for the future of a
 city is, of course, the marketplace. People come here for free-
 dom, and economic opportunity. If they do not have economic
 opportunity or economic freedom, the ability to make things bet-
 ter for themselves and their families, they will not stay. Toronto
 has always been able to reorganize itself in order to maintain its
 ability to carry out a successful marketplace where people can
 make a living and make things better for themselves and their
 family, and move forward.

 We are currently undergoing an historic reorganization, rein-
 vention, a radical transformation of our economic base, of our
 ability to create wealth, of the way in which we make a living.

 My father died in 1 971 . When he lived, if he was over at the
 Princess Gates, at the Exhibition site, and he turned his back to
 the lake and looked north, he would have seen a place of in-
 credible industrial vitality.2 It was farm machinery being produced
 for the world by Inglis, with 40,000 jobs approximately in that area,
 just north of the Exhibition. And today, all of that industrial activ-
 ity is gone. Not a trace. You cannot even see the buildings any-
 more. Now that story can be told in many cities around North
 America and around the world. It happens on a daily basis, a
 monthly basis, a yearly basis - you do not notice the change.
 But we are undergoing a change in our economic life because of
 new technology, patterns of competition, patterns of trade, etc.,
 that is transforming not only our economy, but everything else
 with it.

 This is not new. We have been doing it throughout our histo-
 ry. We have had to reinvent the economy in order to have peo-
 ple want to stay and be able to contribute to the public realm. In
 1 853, there was the Toronto Waterfront that had a really beauti-
 ful area known as Walks and Parks. There was a walk where

 Torontonians on Sunday, in the afternoon because they went to
 church before that, would walk along the waterfront and be hap-
 py that they belonged to the British Empire.

 And then, along came the railroads. And Torontonians were
 asked: would you like progress? Would you like industry? You
 like jobs? You want something for you and your family so you
 can move? "Yes," we said, "we're from Toronto. Of course, what
 do we need to do?" They said, "Well it really requires that we put
 this railroad down along the waterfront and then all the good
 things will come." And they did. Of course, we never saw the
 waterfront for the next six generations because the railways sep-
 arated the city from the lake. But they transformed a colonial city
 of 1 850 into an industrial powerhouse by the time we got into the
 new 20th century and beyond.

 This transformation brought generations of Torontonians jobs,
 and opportunity, and schools, and all the things that they need-
 ed for their families. And the place progressed. It happened
 again after the Second World War; we wanted to be part of the
 new consumer society that was being built. So we broke out of
 the old perimeter into the new suburbs, created a metropolitan
 form of government. That metropolitan form of government al-
 lowed us to have a private and public investment, the likes of
 which we had never seen. We created a metropolitan city.

 Again in the latel 960s and 1 970s, a new generation said that
 the economy is changing, and our attitudes toward the cities need
 to change. We asked new questions: How do we achieve a bal-
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 anced growth? How do we green the city? How do we make
 people live downtown? Torontonians of that generation went at
 it, actively transforming the city. We are now going through ex-
 actly the same thing. We will do whatever we can do, whatever
 is necessary to do, to maintain the freedom and opportunity of
 the marketplace in Toronto because that is the vehicle by which
 the people are able to get those things that they need for them-
 selves and their families.

 Relationship with nature
 The fourth and final organizing principle is our relationship with
 nature. We have always understood that nature is crucial to our
 existence, to our economy, to our social being, even to our imag-
 inations. In the 18th, 19th and early 20th centuries, that meant
 that we had to control it; we had to beat it back; we had to burn
 it, bury it, bag it. We had to do whatever was required because
 nature was so abundant that our job was to clear it out, and make
 sure that we could create what was called "civilization" in that

 change.
 That began to change, of course, as we moved into the mid-

 dle part of the 20th century, and certainly as we moved into the
 latter part of the 20th century. This morning, I was at a meeting
 organized by the Canadian Urban Institute looking at the
 Greenbelt. The new provincial government is organizing a pub-
 lic discussion to develop a greenbelt around not just Toronto, not
 just the Greater Toronto Area, but around the whole of the Golden
 Horseshoe, which is about two thirds the population of this
 province.

 It is going to be a "growth management tool," as they call it. It
 is going to be a tool for planning and investment. It is going to
 determine agricultural policy, urban policy, and some economic
 policies. It is a powerful, extraordinary thing. What was striking
 to me is that everybody who was there this morning talked about
 it as if the idea were mainstream, that is was not unusual. It is in-
 teresting because many people there had either forgotten or did
 not know that as we move into the 21 st century trying to imple-
 ment this greenbelt, we are standing on the shoulders of a her-
 itage and a tradition that is quite powerful.

 We are standing on the shoulders of the people in the 1980s
 and early 1 990s who said "what about the ecosystem approach
 to the building of cities?" I can remember us talking about the
 ecosystem approach like a mantra. Everything is connected to
 everything else. Human beings are part of nature; we are not
 separate from it. Therefore it follows that you cannot and ought
 not move in, use up, throw away, and move on. That became a
 way in which people began to look at how we go about cities 1 5
 years ago. Michael Hough's book Out of Place, and Cities and
 Natural Process were way ahead of their time. Wonderful books,
 and he himself worked on the rehabilitation of the Don River.

 There were people who began, not just to write and think, but
 to do. And there were organizations like "Save the Oak Ridges
 Moraine."3 Most people did not even know where it was, let alone
 that it ought to be saved. I used to go around with a map. People
 would say, "where is the Oak Ridges Moraine?" They said "when
 you're going up to the cottage, it's the bump you go over, right?"
 Then we would try to explain what its function was. There began
 as well at the same time "Save the Don," "Save the Humber,"
 "Save the Rouge,"4 save anything that moved! People were get-
 ting on to the idea that nature had to be something we worked
 with, and that we could no longer survive by controlling it - we
 had to work with it in order to deal with it.

 Even the people in the 1 980s knew that they were standing on
 the shoulders of the people in the 1960s and 1970s. I remem-
 ber like a light in 1961 when Jane Jacobs' book came out. It
 came along with another book, do you remember? It was Rachel
 Carson's book, Silent Spring. And it was followed quickly by
 William H. Whyte's The Last Landscape and later on Anne

 Spirn's the Granite Garden , and so on.
 There was action. Pollution Probe began in 1969. Eventhose

 people were standing on the shoulders of the people in the
 1 930s, almost all forgotten now. Bill McLean, who was for many
 years the head of the Toronto Conservation Authority, has a new
 book on the history of the Toronto Area Conservation Authority,
 and so you do not have to read a lot of other histories, you can
 read this to get a sense of the changes in the Toronto region.

 The Conservation movement of the 1 930s had an idea that

 they could build conservation areas that would not only bring em-
 ployment to people, because they worried about that in the
 1930s, but it would make an enormous contribution to the plan-
 ning of areas. So, as a central part of the Planning and Develop-
 ment Act of 1 946, they brought in the idea of "Conservation Auth-
 orities." What was important about them? What was interesting
 about them? They were to be funded by the province in the main,
 appointed by the municipalities, and they were to plan on a wa-
 tershed basis. We are talking 1930s and early 1940s - revolu-
 tionary literature here.

 These people themselves stood on the shoulders of the
 Naturalist movement of the late 19th and early 20th centuries.
 That is the generation that brought in the provincial and national
 parks that we now enjoy. When I was a kid going to a very old
 fashioned public school, we had to read our Archibald Lampman,5
 our Bliss Carman, Joys of the Road,6 we had to become ac-
 quainted with the artworks developed by the renowned Canadian
 wilderness artists, the "Group of Seven". All that literature and
 art was a reflection of the Naturalist movement of the early part
 of the last century. The movement had an enormous impact on
 our behavior, our attitudes and even our psyches to this day.

 In 1 91 4, Canadians had to explain to people that they were not
 Americans and they were not British. When Prime Minister
 Lester Pearson was looking for a symbol for a new Canadian flag
 in 1 967, he chose the maple leaf. Now think about it. If you go
 down to the United Nations and look at all the flags, they are all
 about either the history or philosophy of the country that they rep-
 resent. Our symbol is a leaf. The power of nature - not only in
 our physical existence but in our imaginations - is absolutely a
 strong, strong part of the values and heritage of this place. And
 the image still informs us to this day.

 Finally, on the role of nature, do not ever underestimate its pow-
 er because it has already, in a very short space of time, changed
 government policies, corporate strategies, personal and com-
 munity behavior. And it doesn't take a theologian to say that the
 more you understand and think about the role of nature in your
 life, the closer you are to considering more ultimate questions -
 it has an enormous spiritual value to it.

 Conclusion
 To sum up I would say that you move your challenges forward
 and succeed by understanding who you are and the culture that
 you are from. It does not mean you do not take ideas from ev-
 erywhere, but you have got to understand who you are and,
 therefore, you can understand other people's thoughts better.

 Let me conclude with some remarks about Jane Jacobs, which
 is where I began. I was asked, about two years ago, to go to
 Washington because Jane Jacobs was being honored, which
 was an unusual event because by someone's count, she has re-
 fused to accept honorary degrees from somewhere in the order
 of 42 universities, or some large number. In fact, the man who
 was chairing the Washington event was from Yale, and he had
 found out that she had refused an honorary degree from Harvard
 and referred to her for the rest of the evening as the "Harvard re-
 fusenik!"

 At any rate, they asked me if I would explain what was the val-
 ue of Jane Jacobs to the Toronto that I understood. I said that I
 had first met her in 1 969. The Toronto that we were involved with
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 in those days was watching with alarm at what was happening
 to fine old American cities. There were race riots at the core; they
 were being ploughed over by expressways and urban renewal
 schemes, both of them funded by the federal government. We
 younger folks at that time felt that we had to find another way to
 build the city in our time. That was when we began to look at the
 history of this place, Toronto, and try and understand some of
 the things I mentioned tonight.

 When Jane Jacobs came along, she legitimized our own sense
 of the ideas that mattered to us. She said that it is the ideas that

 matter to you drawn from your own culture that are really impor-
 tant. That is the very first thing that Jane Jacob gave us.
 Secondly, she was not just a thinker, she was a doer. She went
 out of her way to be actively involved in stopping the develop-
 ment of the Spadina expressway that many felt would destroy
 old urban neighborhoods and to stop the destruction of the old
 City Hall. She participated in ail of those movements and more.
 She was an activist, just as much as she loved ideas.

 But finally and most important, she was also an ethicist. For
 her, city building was about doing the right thing. City building is
 spiritual work. City building is not just about bricks and mortar
 and streets and parks. It is about building the human spirit. That
 is why it is worth reading her book. That is why, as all of you peo-
 ple who are going to be here longer than I am going to be here,
 you have an opportunity to move the city forward in the 21 st cen-
 tury and you will really do a good job if you understand all of the
 values and the processes that made it work up to now. History
 may be boring but it's sure worth it. Thanks very much.

 Notes
 1 . John Graves Simcoe was the Province of Ontario's first Lieutenant-

 Governor, and Toronto is Ontario's capital city. Simcoe had a pro-
 found effect on the shaping of Ontario. For more information, visit
 http://www.heritagefdn.on.ca/userfiles/HTML7nts_1 _2724_1 .html
 (Accessed on September 1 , 2006).

 2. The Canadian National Exhibition (CNE) was founded in 1879 on a
 community need to encourage the development of agriculture, man-
 ufacturing, industry, commerce and the arts. Over the past 128 years
 the CNE has grown to be the largest annual fair in Canada and the
 fifth largest in North American with an average attendance of 1 .3 mil-
 lion visitors annually. Exhibition Place houses the fair, and its his-
 toric, beautiful entryway is referred to as the "Princess Gates."
 http://www.theex. com/site. php?menu=06:01 (Accessed on
 September 1 , 2006).

 3. The Oak Ridges Moraine is a landform unique to southern Ontario.
 One of Ontario's largest moraines, the Oak Ridges Moraine extends
 1 60 kilometers from the Niagara Escarpment in the west to the T rent
 River system in the east, and is on average 1 3 kilometers wide. One-

 hundred-and-fifty meters deep, the moraine stands out as a distinct
 landscape and is the "rain barrel of southern Ontario." Save the Oak
 Ridges Moraine (STORM) is a movement focused on protecting the
 ecological integrity of the Oak Ridges Moraine. Since 1 989, STORM
 has been working at the local and regional levels to ensure that mu-
 nicipalities make good planning decisions that respect the environ-
 mental significance of the moraine and that take into account its eco-
 logical and hydrological functions, http://www.stormcoalition.org/
 (Accessed on September 1 , 2006).

 4. The Don, the Humber and the Rouge are three rivers in the Greater
 Toronto Area that were the focus of grassroots restoration efforts.

 5. Archibald Lampman (1861-1899) was a member of the so-called
 "Confederation" group of poets, and his reputation as the finest of
 Canada's late 1 9th-century English poets stands to this day. He was
 a master of the sonnet, and his nature poems abound in vivid pic-
 tures of the Canadian landscape, http://www.collectionscanada.ca/
 canvers/t1 6-202-e.html (Accessed on September 1 , 2006).

 6. Bliss Carman (1861-1929) was bom in Fredericton, New Brunswick.
 After attending universities in Canada, the USA and Scotland, he be-
 came the literary editor of the New York Independent introducing
 Canadian poetry to its readers. His works include Joys of the Road
 and The Kinship of Nature. Like Lampman, he was a member of the
 "Confederation" group of poets, http://collections.ic.gc.ca/confeder-
 ation/poets.html (Accessed on September 1 , 2006).
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 Evolving cities into a sustaining and
 sustainable habitat

 Willem H. Vanderburg

 The author teaches Engineering, Sociology and Environmental Studies
 on issues of how to deal with the social and environmental problems re-
 lated to the use of technology. He is the director of the Centre for
 Technology and Social Development at the University of Toronto, one of
 25 leading innovators recognized by the Canada Foundation for
 Innovation in 2002, editor-in-chief of the Bulletin of Science, Technology
 and Society, and president of the International Association for Science,
 Technology and Society. He is the author of The Growth of Minds and
 Cultures, The Labyrinth of Technology, and Living in the Labyrinth of
 Technology (University of Toronto Press 1985, 2000 and 2005 respec-
 tively). The text that follows is an edited and revised version of a paper
 presented at the international symposion on 'The Natural City, " Toronto,
 23-25 June, 2004, sponsored by the University of Toronto's Division of
 the Environment, Institute for Environmental Studies, and the World
 Society for Ekistics.

 Creating a new habitat for humanity
 Cities have become the habitat of a rapidly growing majority of
 humanity. Since cities can neither create nor destroy the matter
 and energy required for their maintenance and evolution and for
 the lives of their inhabitants, an ever more important reciprocal
 interaction with the biosphere has been created. Between cities
 and their inhabitants, we encounter another reciprocal interac-
 tion: as people change cities, cities simultaneously change peo-
 ple. The latter interaction stems from the influence cities have
 on human activities, human lives and the societies of which they
 are a part. Insofar as this urban habitat permeates human ex-
 periences, this influence can reach the organization of the brain-
 mind through synaptic and neural changes (VANDERBURG,
 2005). Since cities help to constitute a new habitat for humanity,
 the historical record implies that these changes could be deci-
 sive.

 Humanity has lived in two previous habitats:

 • During what is commonly called prehistory, it was the biosphere,
 when human beings lived in groups whose ways of life were
 mostly based on food-gathering and hunting.

 • When societies began to be formed during the epoch general-
 ly referred to as history, they interposed themselves between
 the group and the biosphere, thereby making societies the pri-
 mary habitat and the local ecosystems the secondary habitat.

 These habitats were internalized through daily-life experiences
 and symbolized by means of cultures. As a result, they con-
 tributed to a diversity of human consciousness and cultures that
 were very different during history than their precursors in pre-
 history. All this is well known and widely accepted.

 What is not well recognized is that with industrialization and ur-
 banization, people began to change their habitat once again. To
 put it in another way: as people changed their technology, their

 technology simultaneously changed people (VANDERBURG,
 2005).

 Today, it is not only cities that interpose themselves between
 portions of many societies and the biosphere, but also the many
 technologies on which contemporary ways of life depend. For
 example, telephones, fax machines, the Internet, and the mass
 media interpose themselves between people, between people
 and groups, and between people, groups and societies. Such
 technological mediations are not neutral, since they filter out cer-
 tain things and not others, as is obvious in a telephone conver-
 sation, where eye etiquette and body language are not trans-
 mitted. The high density of these technologies, together with the
 rapidly-growing cities constitute a new habitat that mediates be-
 tween people and their previous habitats. It is reasonable to ex-
 pect that the accompanying changes in human consciousness
 and cultures may well be as great as those that accompanied the
 transition from human beings living in groups to their living in so-
 cieties. There is considerable evidence to suggest that this is the
 case since industrialization created first homo economicus, and
 later, homo informaticus. Similarly, traditional cultures have been
 transformed into those of a mass society, to take on entirely dif-
 ferent characteristics (VANDERBURG, 2005). In sum, as we re-
 engineer our habitat, we simultaneously recreate ourselves and
 our cultures.

 The "cities changing people" component of our interactions
 with our new habitat has significant negative aspects. Although
 cities bring people into closer geographical proximity, these as-
 pects make it more difficult for people to live together. I will briefly
 refer to four of these aspects.

 • First, in bringing together people from different cultures, a pro-
 cess of cultural desymbolization and relativization sets in. During
 the early days of western civilization, Socrates and Plato sought
 to combat this effect on Greek culture by discovering the under-
 lying rules - a project that in our time has been taken up by arti-
 ficial intelligence. Weakening the culture of a community under-
 mines its common unity and, hence, its survival.
 • Second, contemporary cities contribute significantly to the ef-
 fect crowds have on individuals, and hence to what is common-
 ly referred to as a mass society.
 • Third, conventional city planning separates people into socio-
 economic groups housed in different neighborhoods. It also sep-
 arates the places where people work, shop, relax and live. This
 spatial separation contributes to a situation in which all these ac-
 tivities are carried out with different groups of people, in effect
 segmenting individual lives and thereby greatly weakening the
 social image people have of themselves and others, further con-
 tributing to the mass society.
 • Finally, cities expose people to a variety of stressors such as
 sensory or social overload, crowding, noise, pollution and tall
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 buildings. Such stressors make it more difficult for human be-
 ings to carry out a variety of activities, including making and sus-
 taining meaningful social contacts (VANDERBURG, 2000).

 It would appear, therefore, that the effects cities have on hu-
 man life and society will have a significant negative component.
 As is now widely recognized, contemporary civilization has not
 done a very good job in creating a habitat that socially sustains
 individual and collective human life. In sum, humanity may well
 be facing a social crisis as profound as the environmental crisis.
 The biosphere cannot sustain contemporary ways of life, includ-
 ing their dependence on the urban habitat. We should also rec-
 ognize that unless we succeed in making our cities a great deal
 more livable, that is, capable of sustaining individual and collec-
 tive human life, we may well be plunging ourselves into an equal-
 ly profound social crisis.

 The economic soundness, social viability and environmental
 sustainability of contemporary ways of life, as well as the possi-
 bility of justice, peace and security, will substantially depend on
 our ability to evolve our urban habitat in ways that will make it pro-
 gressively easier for the biosphere to sustain its reciprocal rela-
 tions with humanity, and for this habitat to sustain individual and
 collective human life. At least to Western thought, the importance
 of the city for this leg of the human journey ought to come as no
 surprise, given its fundamental role in Jewish and Christian
 thought (ELLUL, 1970).

 The present paper argues that a substantial change in the di-
 rection in which we evolve cities is virtually impossible if we main-
 tain the current intellectual and professional division of labor be-
 tween groups of specialists, such as civil engineers (involved in
 infrastructure, structures, building materials, water and sewage
 treatment, and transportation), architects, urban planners, urban
 managers, social service administrators and politicians. The bod-
 ies of knowledge built up by these groups of specialists jointly
 constitute the knowledge infrastructure that supports the count-
 less decisions that evolve contemporary cities The weaknesses
 of such an infrastructure with respect to achieving livable and
 sustainable cities must be carefully examined.

 The knowledge infrastructures of
 societies
 The knowledge infrastructure of a society supports the decisions
 of countless specialists, which contribute to the evolution of its
 way of life. In the following paragraphs, I will briefly consider three
 characteristics of the knowledge infrastructures of contemporary
 societies (VANDERBURG, 2005).
 • First, on the macro-level they institutionalize an end-of-pipe ap-
 proach to dealing with the undesired effects that flow from any
 decision.

 • Second, as I will show shortly, on the micro-level, they trap in-
 dividual specialists in a triple abstraction. This has led to an on-
 going decline in the ratio of desired to undesired effects flowing
 from their decisions.

 • Third, on an intermediate level, they bar the road towards gen-
 uine solutions to many difficulties faced by contemporary soci-
 eties because they lie outside of the domains of specialization
 of the practitioners who would normally deal with them.

 As noted, the evolution of contemporary ways of life depends on
 the decisions of countless specialists. Most of the consequences
 of these decisions fall beyond their domains of expertise where
 they cannot "see" them. As a result, the undesired or extrane-
 ous issues must be dealt with by other specialists in whose do-
 mains they fall. Consequently, the "system" institutionalizes an
 end-of-pipe approach to undesired effects. Instead of getting to
 the root of any problem, the "system" adds technologies or ser-
 vices. There is a great deal of evidence to suggest that the sys-
 tem now produces undesired results at a greater rate than de-

 sired results. The costs incurred in the production of wealth are
 growing more rapidly than the increases in gross wealth pro-
 duction; and a number of economists have calculated that, as a
 result, net wealth has been declining for decades (DALY and
 COBB, 1989). Similarly, we are now producing pollutants (prod-
 ucts that we produce but cannot sell) at a far greater rate than
 desired goods and services. A study from the American Acade-
 my of Engineering estimates that, of what we extract from the
 biosphere, 93 percent is turned into undesired products (pollu-
 tants) and only 7 percent into goods and services (ALLENBY and
 RICHARDS, 1994). Our materials and production systems may
 well turn out to be among the most uneconomic and environ-
 mentally destructive ones ever created by humanity. Some time
 ago, Blue Cross was the largest supplier to the largest corpora-
 tion in the world. Apparently, physically and mentally ill workers
 were the company's most valuable undesired output (KARASEK
 and THEORELL, 1990). To deal with these and other health prob-
 lems, we have expanded our "disease care" system. Rapidly
 growing health care budgets would suggest that the rate at which
 contemporary ways of life produce illnesses outstrips their abili-
 ty to deal with them. It is easy to multiply these kinds of exam-
 ples, but the deep structural crisis is obvious. We have created
 a "system" whose "signal-to-noise" ratio of desired to undesired
 effects is steadily declining as a result of our increasingly global
 knowledge infrastructure.

 This knowledge infrastructure traps specialists in a triple ab-
 straction that makes them almost impotent to do anything about
 the present situation.

 • In separating a domain of expertise from the remainder of the
 world, the latter is represented in any specialty by the desired
 outputs it hopes to contribute to that world and the requisite in-
 puts received from that world to produce these outputs.
 • In a second abstraction, only those aspects of the process that
 convert requisite inputs into desired outputs that are coterminous
 with a specialist's domain of expertise are retained.
 • A third abstraction flows from the way a domain of specializa-
 tion seeks to make improvements. It begins by creating a mod-
 el of the process that converts requisite inputs into desired out-
 puts, followed by varying its form and correlating such variations
 to performance in order to select the "best" one.

 Since no specialist has the knowledge of which form is best for
 human life, society and the biosphere, the "best" one is reduced
 to the one that obtains the highest desired outputs from the req-
 uisite inputs, as measured by output/input ratios including effi-
 ciency, productivity, profitability, cost-benefit comparisons and
 GDP (obtained from a society interacting with the biosphere). As
 a result, a specialist has no idea of whether any gains in desired
 outputs are realized in part or in whole at the expense of human
 life, society and the biosphere. There is, therefore, a significant
 tendency for such decisions to obtain the desired results but at
 the same time to undermine the integrality and context compat-
 ibility of what has been "improved." As a civilization, we succeed
 brilliantly in the domain of improving performance, and fail equal-
 ly spectacularly to prevent performance from undermining hu-
 man life, society and the biosphere.

 The third characteristic of the knowledge infrastructures of con-
 temporary societies follows directly from the second. What if a
 genuine solution to a particular set of difficulties cannot be
 achieved by optimizing one or more aspects of the process of ob-
 taining the desired results from requisite inputs? In such cases,
 practitioners may be unable to arrive at genuine solutions,
 trapped as they are in the triple abstraction. For example, is it
 reasonable to expect that the solution to the traffic congestion of
 modern cities lies in optimizing the present transportation sys-
 tem? It may well be that the real solution lies in reducing the need
 for mobility. In that case, the urban form would have to be
 rethought; and this is clearly well beyond the traditional domain
 of traffic engineering. Similarly, it is highly unlikely that, in the
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 long term, the energy crisis can be dealt with by improving the
 efficiency of power generation and distribution and building more
 power stations. The exponential growth in energy demands will
 have to be reshaped; and this is clearly beyond the domain of
 power engineering. Hence, the present intellectual and profes-
 sional division of labor and the knowledge infrastructure built on
 it together prevent genuine solutions from emerging when these
 represent a non-cumulative development.

 These three characteristics of contemporary knowledge in-
 frastructures give rise to the technical approach to life, which rep-
 resents a shift from asking: How can this or that improve human
 life? to: How can this be made to yield its greatest power by con-
 verting requisite inputs into desired outputs? To sum up: the tech-
 nical approach to life begins by abstracting whatever is to be
 made "better" and representing the remainder of the world only
 in terms of the inputs it must provide and the desired outputs it
 will receive. Next, whatever has been abstracted in this way is
 studied by further abstracting those features that are directly rel-
 evant to the goal of transforming the inputs into outputs, as well
 as being coterminous with the expert's domain of competence.
 These aspects are included in some kind of model, while the re-
 maining features are excluded from it. The model is then ma-
 nipulated to determine which of its forms functions best in terms
 of contextless output-input ratios. The previously excluded con-
 texts continue to be left out of the picture. Finally, the results are
 used as the basis for reorganizing the portion of reality original-
 ly abstracted. It is a strategy for reorganizing human life and the
 world, piece by piece, with minimal consideration being given to
 the context in which they occur.

 What a technical specialist does when he or she examines a
 portion of reality in order to make it "better" is to behave as if the
 world is unmanageably complex. Instead, whatever is to be
 made "better" is placed in the simpler and more manageable in-
 tellectual context of a technical specialty, supplemented by the
 limited physical context of a laboratory experiment designed to
 examine a few variables, preferably one at a time. Parceling out
 the task of knowing ourselves and the world in this way has
 turned out to be so manageable and efficient that technical knowl-
 edge has grown exponentially. However, it is not a growth of
 knowledge of things in their real-world context but in a context
 delimited by the triple abstraction. Hence, the exponential growth
 of technical knowledge of things out of their usual context is ac-
 companied by an exponential growth of ignorance of what things
 are like in their real-world context. The technical approach takes
 whatever is made "better" out of the fabric of human life, society
 and the biosphere in order to reorganize it, which creates a ten-
 sion between what has been made "better" and this fabric. Im-

 proving performance as measured by output-input ratios is rarely
 compatible with the maintenance of its integrality and context
 compatibility, and hence with evolving the natural and human or-
 der (VANDERBURG, 2005).

 The following case study illustrates how the technical approach
 makes it next to impossible to get to the root of any problem to
 arrive at a genuine solution. A group of experts examining a
 hunger problem in a Colombian valley, under the auspices of the
 United Nations, ran into the following problems (VANDERBURG,
 2000 and 2005). The nutritionist made an inventory of all the food-
 stuffs grown in the valley in order to determine the most nutritious
 diet possible, supplemented it as required, and made the ap-
 propriate recommendations. The specialist in community health
 suggested that these recommendations would not solve the prob-
 lem because the inhabitants of the valley suffered from intestinal
 parasites, resulting in diarrhea and their inability to absorb a nu-
 tritious diet. Instead, this specialist recommended that the water
 supply be improved, sewage treatment be started, and basic
 health care provided. The economist smiled politely, suggesting
 that the inhabitants did not have these things because they
 lacked the resources; and these could only be created by eco-

 nomic development based on cottage industries and some in-
 habitants working outside of the valley to send money to their
 families. The agronomist on the team recommended instead that
 the inhabitants be taught modem agricultural methods to enable
 them to grow enough food for themselves and to sell the surplus
 to generate income, thus enabling them to procure the above ne-
 cessities of life. The political scientist firmly disagreed. All these
 things were not happening because the hungry people in the val-
 ley had no political voice, and this would not change until they
 were empowered by forming a political party.

 I could go on with the diagnoses and recommendations of the
 sociologist, the demographer and an expert in systems. How-
 ever, the point is obvious. Each expert "paints" a picture of the sit-
 uation by putting those aspects that correspond to his or her spe-
 cialty in the foreground and everything else in the background,
 thereby creating incommensurate diagnoses and recommen-
 dations. Each and every expert has the answer but really does
 not know what the question is. It is impossible to scientifically in-
 tegrate the findings of different specialties to arrive at a compre-
 hensive interpretation of the situation. We would encounter a
 similar confusion of technical tongues if we had asked special-
 ists what it is that socially and environmentally ails our cities, and
 what we should do about it.

 Knowledge infrastructures for cities
 The implications for creating and evolving contemporary cities
 are obvious. If we continue to do architecture, urban planning,
 civil engineering, urban management and politics based on the
 present knowledge infrastructure, it is almost guaranteed that un-
 desired effects will be created at a greater rate than the desired
 ones and that the urban crisis will continue. For this reason, con-
 ventional approaches need to be gradually supplanted by pre-
 ventive ones. These make use of the knowledge we have of how
 the urban habitat affects human life, society and the biosphere
 in a negative feedback mode, to adjust design and decision
 making to accomplish the desired results but, at the same time,
 prevent or greatly minimize undesired effects. In this way, pre-
 ventive approaches can overcome some of the limitations of our
 present knowledge infrastructure. Fortunately, this is not mere-
 ly an idea. A conceptual framework for preventive approaches
 has been created (VANDERBURG, 2000), which was recognized
 by the Canada Foundation for Innovation as one of 25 recent
 leading Canadian innovations. This framework is able to inte-
 grate the many embryonic and piecemeal attempts reported in
 the literature, which have been documented in four annotated
 bibliographies (VANDERBURG et al., 2001 , 2001 a, 2001b, 2004).

 Introducing a preventive orientation into a particular area of
 specialization
 • begins with determining the typical undesired consequences
 that flow from the design and decision making of its practition-
 ers;

 • next, the areas of specialization in which these undesired con-
 sequences "land" are consulted to discover what they know
 about the effects these have on human life, society and the bio-
 sphere;

 • finally, this knowledge is internalized into the original area of
 specialization to provide its practitioners with the capability of
 adjusting their design and decision making to achieve the de-
 sired results while simultaneously preventing or greatly mini-
 mizing undesired effects.

 To create a knowledge infrastructure capable of guiding the evo-
 lution of the urban habitat toward livable and sustainable cities

 requires the introduction of a preventive orientation into each and
 every relevant area of specialization. This, in turn, will lead to
 beneficial, synergistic effects between these areas of special-
 ization. Not the least of these is a gradual transformation of the
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 intellectual and professional division of labor, which builds the
 portion of the knowledge infrastructure of a society related to the
 urban habitat.

 Fitting together the many available preventive approaches can
 best be accomplished by starting with what we know about how
 urban form affects the livability of cities. After all, there is no point
 in creating cities that can be metabolically sustained by the bio-
 sphere but that are not good places to live. From a sociological
 perspective, the principles set out many decades ago by Jane
 Jacobs (1 961 ) are, to the best of my knowledge, still the most fruit-
 ful point of departure. These principles are based on extensive,
 overall assessments of whether a certain street or neighborhood
 "works" for people. Such judgments can only be made on the
 level of experience and culture (VANDERBURG, 2000 and 2005)
 and not within the boundaries of any discipline or professional
 specialty. Once made, these assessments can be analyzed by
 abstracting various aspects to examine how they contribute to
 the livability (or the lack of it) of the street or neighborhood.
 Livable and sustainable cities depend on livable neighborhoods
 which, in turn, depend on streets that are safe and feel comfort-
 able. This depends on a constant flow of people using the street
 for a wide range of functions that remain active all day and much
 of the evening. These people help to maintain a kind of shared
 public order that supports those who intervene, when necessary.
 There is little doubt that the further evolution of mass society has
 made this much more difficult since Jane Jacobs formulated her

 original principles, but they remain generally applicable.
 According to Jacobs, four principles can guide us toward more

 livable urban habitats.

 • First, to ensure people's presence on the streets for most of
 the day and evening, it is essential not to separate places where
 people live, work, play and shop. City blocks should mix these
 functions through an appropriate diversity of buildings that each
 serve as many of these functions as possible. For example, on
 a main street, buildings might accommodate shops, restaurants
 and theatres on ground level, and offices and apartments on the
 higher floors.

 • The second principle aims to bring such diversity within easy
 walking distance of as many people as possible by arranging
 buildings on short city blocks. This will reduce the demand for
 mobility. A better balance may thus be struck between building
 cities for people or for private automobiles.

 • The third principle aims to ensure a variety of accommodations
 for different functions. For example, the buildings on a city block
 should be somewhat diverse in age and quality, with the result
 that a startup business can find something affordable and, if
 things work well, can move into a better and more expensive lo-
 cation later.

 • The fourth principle aims at ensuring a reasonable density of
 dwellings per hectare to have enough people on the street en-
 gaged in various functions for as long a time as possible during
 each day.

 Intensifying cities through smart growth, traditional neighbor-
 hoods, pedestrian pockets or transit-oriented development must
 not be confused with slums, which occur when the density of
 people per room or per dwelling becomes too high.

 It is immediately apparent that making the urban habitat more
 socially sustaining converges with making it more sustainable
 metabolically. This is confirmed by a growing body of evidence.
 For example, mixing functions should reduce the way urban form
 shapes the demand for mobility, both qualitatively and quantita-
 tively. Trips could become shorter and could thus make walking
 and cycling possible and attractive. In tum, reducing dependence
 on the private automobile could substantially change the way ur-
 ban form shapes the demand for energy, since transportation
 now consumes a very large portion of overall energy require-
 ments. It may also positively change the way urban form shapes

 the demand for materials. For example, infrastructure require-
 ments per functional unit (apartment, store, restaurant, etc.) are
 likely to be smaller. Alternative forms of transportation may also
 substantially reduce the throughput of materials in a communi-
 ty. Functional diversity creates a potential for more aesthetic and
 diverse streets and neighborhoods, moving away from the equiv-
 alent of monoculture in construction. In addition, these and oth-
 er synergies may help to make cities more financially affordable
 by improving their "signal-to-noise" ratio of desired to undesired
 effects.

 The above kinds of synergies may be further enhanced by pre-
 ventive approaches in other domains. For example, the prob-
 lem of municipal waste needs to be addressed by preven-
 tively restructuring our materials and production systems
 (VANDERBURG et al., 2001 ). Linear throughput patterns of mate-
 rials in the network of flows of matter should be made circular as

 much as possible by businesses adding value to end-of-life prod-
 ucts as an alternative engineering and business strategy to pro-
 ducing materials, components or entire products from virgin re-
 sources. Closing materials loops will require a decentralization
 of production and a reduced dependence on transportation,
 which will become significantly more expensive as fossil fuels run
 out. Converting markets for products to markets for the services
 these products render, as well as product take-back, design for
 environment, and industrial ecology are some of the preventive
 approaches capable of restructuring our materials and produc-
 tion systems, to the benefit of urban habitats (VANDERBURG,
 2000). Such changes could make a substantial contribution to
 solving the increasingly difficult problems associated with the run-
 ning out of, and having to create, new landfill sites.

 We also know how to preventively restructure our energy sys-
 tems. The engineering, operation and evolution of these sys-
 tems have always focused on "production" and distribution, and
 have all but ignored energy end-use. The result has been sys-
 tems that perform rather well in terms of production and distri-
 bution but are incredibly inefficient in their energy end-use. Fur-
 thermore, these systems were designed with little consideration
 of their human, social and environmental contexts, yielding a very
 poor "signal-to-noise" ratio of desired to undesired effects. We
 know how this imbalance can be redressed by integrated re-
 source planning, distributed production and, most importantly,
 demand-side management. It is here that urban form can make
 an enormous contribution toward reshaping our energy systems.
 The lessons we have learned from designing energy systems to
 include energy end-use have not yet spread to the design of oth-
 er urban systems related to water, sewage, natural gas and
 transportation. These systems must also be redesigned by in-
 tegrating end-use. For example, buildings and what goes on in-
 side and around them shape the demand-side of these systems
 and, hence, should be considered as system elements.

 As noted, industrialization has produced spectacular im-
 provements in labor productivity and an equally spectacular in-
 crease in workplace-related physical and mental illness
 (VANDERBURG et al., 2004). Healthy workplaces that are well in-
 tegrated into the urban habitat to reduce stress from commut-
 ing and the need for mobility can make a substantial contribu-
 tion to improving the social viability of urban communities
 (VANDERBURG, 2000). They can also contribute to reducing the
 rate at which the urban habitat "manufactures" disease, thereby
 reducing the need for end-of-pipe social and health services.

 In order to realize the above kinds of synergies between pre-
 ventive approaches, the intellectual and professional specialties
 that design, build and evolve the urban habitat must address the
 fact that this habitat is more than the sum of its constituent ele-
 ments. A new nexus will have to be created between the uni-

 versity, the knowledge infrastructure and the city.
 The previous nexus produced ways of designing and evolving

 the urban habitat by dealing with its constituent elements as
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 though they primarily contribute to one or two larger entities,
 which in turn contribute to still larger ones: neighborhoods, elec-
 tricity and gas supply systems, water and sewage systems, trans-
 portation systems, communication and information systems, to
 mention only some of the more prominent ones. The city was
 regarded as a relatively loose aggregation of all such systems.

 The creation of a more livable urban habitat requires that each
 constituent element becomes a local manifestation of that larg-
 er whole by providing as many of its functions as possible. For
 example, a building may be constructed from materials partici-
 pating in an industrial ecology system, collect rainwater and reuse
 grey water, contribute positively to power generation through so-
 lar collectors and negatively by means of a passive solar shell,
 participate in urban agriculture by its roof-garden, provide "eyes
 on the street" for security, support a variety of neighborhood func-
 tions by means of shops, offices and dwellings, provide a suffi-
 cient population density to help make public transportation fea-
 sible, and aesthetically enhance the livability and appeal of the
 neighborhood. In sum, good design incorporates as many of the
 functions of the urban habitat as possible to each and every con-
 stituent element, so as to make the whole as economically af-
 fordable, socially viable and environmentally sustainable as pos-
 sible. We must move from megacities that present a highly
 unfolded complexity to a genuine habitat with a highly enfolded
 complexity.

 For a building to contribute a diversity of functions to an urban
 habitat, a blurring of the boundaries must occur between many
 areas of specialization. Once again, this may be accomplished
 by internalizing a knowledge of these diverse functions into ev-
 ery appropriate area of specialization. This task is greatly facili-
 tated when every specialty begins to think about its contributions
 to particular urban forms. In other words, urban form thus be-
 comes an over-arching concept capable of integrating the many
 decisions made by the practitioners of various areas of special-
 ization.

 To date, several urban forms have emerged that are moving
 in the direction of more livable and sustainable cities. They in-
 clude: traditional neighborhood design, pedestrian pockets,
 transit-oriented design and smart growth. Each one embodies
 the principles set out by Jane Jacobs many years ago. Once areas
 of specialization begin to identify with these and other urban
 forms, they will have begun to re-interpret their mission: helping
 to make these urban forms as sustaining as possible of human
 and social activities, and as easily sustainable as possible by the
 biosphere. Such a development will move them away from con-
 centrating on particular urban elements and aspects as if they
 were relatively independent and distinct "building blocks" of the
 urban habitat. Identifying these particular urban forms also links
 knowing and doing separated from experience and culture with
 knowing and doing embedded in experience and culture (which
 results from the way people experience these urban forms and
 the extent to which these urban forms satisfy their aspirations
 and values) (VANDERBURG, 2005). When this occurs, each area
 of specialization is no longer limited to optimizing whatever is con-
 tained within its triple abstraction. Each area of specialization
 now takes charge of particular aspects of these more livable and
 sustainable urban forms, and as such, contributes to a larger
 whole, which challenges the triple abstraction.

 The use of urban form as an over-arching concept can thus
 fundamentally transform each and every area of specialization
 concerned with some of its elements or aspects. For example,
 the design of a water system for this habitat no longer needs to
 stop at the supply line to each building. The building itself can
 be incorporated into the water system as not only shaping the
 demand for water, but also as an active contributor by collecting
 water from its roof to be held in a tank from which toilets draw wa-

 ter for flushing; or alternatively, grey water may be used for this
 task. Roof water may also be used for the irrigation of gardens.

 There is a parallel here with what we learned from electricity sys-
 tems. Integrating energy end-use into them opened up entirely
 new approaches for the design and evolution of these systems,
 such as integrated resource planning, energy end-use efficien-
 cy improvements, and demand-side management. These neg-
 atively produce electricity by saving it. In other words, the ener-
 gy system no longer stops at the fuse-panel of a building. It now
 includes the building as an energy transducer. In the same way,
 water and sewage systems can be re-thought to better serve par-
 ticular urban forms and integrate as many of their functions as
 possible. The result will be that each and every element of new
 urban forms will no longer be designed and evolved by separate
 areas of specialization. Instead, each area of specialization will
 attempt to enfold as many functions as possible of an urban form
 to make it more economically sound, socially viable and envi-
 ronmentally sustainable.

 Toward a genuine habitat
 The initiatives outlined in previous parts of this paper would lead
 to the urban habitat more closely resembling humanity's previ-
 ous two habitats, nature and society, in the way that their ele-
 ments relate to each other and to the whole. In Western think-

 ing, as well as in scientific knowing and technical doing, the fact
 that everything appears to be related to everything else is de-
 picted in mechanistic terms. The first generation of mechanistic
 world views was based on the clock and the second on the com-

 puter, but neither of these encompasses the kinds of relation-
 ships found in a social and natural habitat. In these living wholes,
 the whole is enfolded in each of the "parts," and the "parts" come
 into being within the whole by progressive differentiation. For ex-
 ample, each and every cell in our bodies and hence each tissue
 and organ has enfolded into it the blueprint of the whole in the
 form of the DNA. Similarly, by growing up in a particular society,
 the organization of the brain-mind progressively differentiates
 and expands as a result of symbolizing the experiences of our
 lives, to the point that this organization symbolically maps our
 lives as lived in a particular society and ecosystem. There is no
 separate society "out there." Others help to make up our soci-
 ety, as we help to make up theirs. We are both society and indi-
 vidual because something of our way of life and culture is en-
 folded into our brain-minds. In the same vein, there is no sepa-
 rate environment "out there," as was first depicted in the painting
 of the Mona Lisa. We help to make up the biosphere of all other
 life forms, as they do for us.

 Although the urban habitat can never be a living whole, nev-
 ertheless its internal structure can be made to resemble more

 closely those of nature and society by the previously-suggested
 changes to the intellectual and professional division of labor and
 the knowledge infrastructure built up by it. The more each as-
 pect and element of an urban habitat is a local manifestation of
 this whole, and the more their functions contribute to those of that
 whole, the more these aspects and elements enfold something
 of it. It may be expected that moving in the direction of structur-
 ing the urban habitat in this way will improve its economic sound-
 ness by virtue of the fact that as many aspects and elements as
 possible contribute to as many functions as possible. It may al-
 so be expected that this urban habitat will become more livable,
 for reasons discovered by Jane Jacobs. It will certainly reduce
 the ecological footprint of this urban habit, although it remains an
 open question whether an evolution based on the potential of
 preventive approaches and their synergistic effects can, over the
 decades, make cities fully sustainable. Nevertheless, reshaping
 the intellectual and professional division of labor and the knowl-
 edge infrastructure by means of which we evolve cities can make
 a substantial contribution to our common good.
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 Urban sustainability and public awareness:
 The role of the National Round Table on the Environment

 and the Economy in Canada

 Edwin Charles Aquilina

 The author ; Co-Chair ; Urban Sustainability Task Force of the National
 Round Table on the Environment and the Economy , and Special
 Advisor to the Mayor of the City of Ottawa , is a former senior public
 servant and international consultant with extensive experience in pub-
 lic administration, policy formulation and program management relat-
 ing to economic and regional growth , infrastructure development,
 social development as well as urban planning and conservation. With
 degrees in International Affairs from Carleton College in Minnesota
 and Political Science and Economics from Columbia University, he
 also holds Certificates in Russian Studies from Columbia University
 and in Military and Strategic Studies from the National Defense
 College in Kingston, Ontario. Mr Aquilina had a long career in the fed-
 eral public service which included appointments to the Civil Service
 Commission, the Prime Minister's Office and the Privy Council Office.
 He served as Assistant-Deputy Minister in the Departments of
 Regional Economic Expansion, Secretary of State and Finance. He
 also occupied the positions of Deputy Secretary of the Treasury
 Board, General Manager of the National Capital Commission and
 Chair of the Task Force on Decentralization of Government Oper-
 ations. As a consultant, he provided senior advice to the government
 of Lebanon on public service reform and headed a task force in
 Ethiopia on public finance reform. He was also a senior member of
 two missions from Canada to the governments of Benin and Haiti. Mr
 Aquilina has been very active at the municipal level in Ottawa in the
 last few years as president of his neighborhood association and
 also president of the Federation of Citizens' Associations of Ottawa-
 Carleton. The text that follows is an edited version of a paper pre-
 sented at the international symposion on "The Natural City, " Toronto,
 23-25 June, 2004, sponsored by the University of Toronto's Division of
 the Environment, Institute for Environmental Studies, and the World
 Society for Ekistics.

 Introduction
 The challenge of raising awareness and building momentum in
 support of the natural city will be a key factor in the develop-
 ment of truly sustainable communities. If we fail to harness
 public demand for the economic and quality of life benefits that
 go along with a natural city, we will find ourselves winning most
 of the arguments and losing most of the decisions that will be
 needed to make the potential a reality. And that is not the
 future that any of us would prefer to see.

 The National Round Table
 The National Round Table on the Environment and Economy
 has been in the business of public awareness for many years,
 and still is. As part of this commitment, we have provided and
 continue to provide support for classroom and other forms of
 education, as well as general public awareness on sustainabil-
 ity.

 Let me give you a few examples of our activities in this field:
 • In the late 1990s, we developed a catalogue of sustainable
 development education programming in centers of higher
 learning across Canada.1 We published a community-based
 social marketing workbook that set out some of the tried and
 true techniques for building awareness and buy-in at the
 grassroots.2
 • We served as an incubator for the sustainable cities initia-

 tive, a multi-million-dollar partnership program that has since
 been taken over by Industry Canada. The federal govern-
 ment's strategies website now describes sustainable cities as
 a program, "... aimed at enhancing the sustainability of eco-
 nomic development in cities, and helping its citizens in improv-
 ing their quality of life without compromising their future.'

 • On the ground, the program supports sustainable develop-
 ment expertise and infrastructure in more than a dozen cities in
 Africa, Asia, South and Central America, the Caribbean, and
 Eastern Europe. Its methods are based on a multi-sector,
 multi-stakeholder approach to water, waste, energy, trans-
 portation, and other key urban issues.
 • Closer to home, our usage statistics tell us that our web site
 and virtual library are in constant use as a resource for sec-
 ondary and post-secondary students and instructors across
 Canada. Classrooms rank among our 10 audiences for elec-
 tronic information, and we serve as a reference for several
 hundred school groups each year.

 These activities are a very important part of our ongoing con-
 tribution to public awareness. But I know that other panelists
 will be discussing school environments in more depth, so I will
 devote my time to some of the other elements of our public
 awareness mandate.

 We each have a part to play on the road to sustainable
 development, and long experience has taught us that the
 National Round Table's unique contribution is a convening
 power that enables us to act as a catalyst in identifying, ex-
 plaining, and promoting the principles and practices of sustain-
 able development.

 We exist to create a neutral forum where stakeholders and

 senior decision makers can set aside fixed agendas, hammer
 out their issues, and seek common ground. In this way, we
 promote a form of self-directed learning and exploration with
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 participants who are in a position to make or influence policy
 decisions at the local, provincial, and federal levels.

 This approach has led to some significant and measurable
 results:

 • Within Canada's federal system, our annual greening of the
 budget submission has had a consistent impact on fiscal pol-
 icy, and many of our major initiatives have been reflected in
 recent budgets and Speeches from the Throne.
 • Most recently, the 2004 Speech from the Throne acknowl-
 edged the three years of concentrated effort that we put into an
 initial set of environment and sustainable development indica-
 tors. The indicators take us down the road toward a concep-
 tual model that places environmental quality and quality of life
 on a par with more traditional measure of economic progress.
 The Speech from the Throne affirmed the federal govern-
 ment's commitment to "start incorporating key indicators on
 clean water, clear air, and emission reduction into its decision-
 making," and the government has already committed $15 mil-
 lion to the next stage of work on indicators.

 • In Ontario, we see some of the key issues raised by Na-
 tional Round Table Task Forces reflected in provincial policy.
 When the Ministry of Municipal Affairs and Housing invited
 public comment on the province's land use planning process,
 the announcement referred to issues like protection of green
 spaces, redevelopment of urban brownfields,3 reduced grid-
 lock and traffic congestion, urban greening, and the need to
 locate housing and jobs in closer proximity ... all of which were
 major themes in our recent reports on brownfields4 and sus-
 tainable cities.5

 • And in a wonderful example of collaboration and partnership
 across sectors, we were delighted last March to hear about the
 formation of a Canadian Brownfields Network. We were par-
 ticularly gratified that the network will explicitly pursue our rec-
 ommendation on brownfields development.

 All of this activity is consistent with our role within the Can-
 adian federal structure. The National Round Table is a multi-

 stakeholder group, appointed by the Prime Minister to reflect
 the interest of business, labor, environmental organizations,
 academia, and aboriginal groups. As you can see by my pres-
 ence here today, we also have representatives from municipal
 governments.

 Our mandate is to explore the balance between economic
 progress and environmental improvement ... from the per-
 spective that the economy is a wholly owned subsidiary of the
 environment, not the other way around. Our experience with a
 wide variety of policy issues has taught us that the most impor-
 tant word in our name is the "and": the value we bring to public
 policy is our ability to situate and characterize the debate at the
 junction between the environment and the economy, and to
 work with a variety of stakeholders to generate positive, crea-
 tive results.

 Beyond the specific issues we address, we believe we have
 made a substantial contribution to the process of public policy
 making in Canada. Over the past 1 0 years, we have devel-
 oped a well-defined multi-stakeholder process for engaging a
 wide range of voices and interests in meaningful, effective dis-
 cussion. We examine issues with the assistance of Task

 Forces, each of which is a microcosm of the Round Table itself.
 As I have already suggested, some of our best work over the

 past decade has addressed the profound environmental and
 economic challenges facing our cities. Our early work on
 water and wastewater services in Canada resulted in "State of

 the Debate" analysis that was ahead of its time.6 It addressed
 crucial issues related to water and wastewater pricing, finan-
 cing, regulation, and infrastructure. And it raised an early alarm
 about the potential for human tragedy that was later played out
 in the water quality crises that struck Walkerton, Ontario and

 North Battleford, Saskatchewan.7
 Several years ago, the National Round Table launched its

 program on urban environmental quality with the knowledge
 that more Canadians than ever before are choosing to make
 their homes in urban centers. Four out of five of us already live
 in cities and that proportion is expect to increase over the next
 two decades.

 If urban concentration is a growing concern in Canada, the
 situation is already dire in the wider world that is becoming
 smaller with each passing day. Over the next 25 years, nearly
 two-thirds of the world's population will live in urban communi-
 ties, and 2.4 billion people will be born there. The sheer pace
 and scope of urbanization worldwide raises fundamental ques-
 tions about our capacity to meet the demand for sustainable
 transportation, water and wastewater systems, energy sup-
 plies and services, and housing.

 Canadians do expect that our communities will continue to
 be safe, comfortable places to live, work, and play. But we see
 evidence that our urban centers are already suffering from
 environmental decline. At the National Round Table, we are
 convinced that environmental quality is a key factor in attract-
 ing and retaining the talent and brain power that will drive the
 knowledge-based industries of the future, which means that
 quality of life in Canada's cities will be one of the defining chal-
 lenges of this century, with implications for both the environ-
 mental and economic sustainability of our country.

 The Urban Task Force
 These were some of our concerns when our Urban Task Force

 began its work. By the time the process was complete, we had
 coalesced around three over-arching themes.
 • Our first theme was the understanding that the federal gov-
 ernment is already a major player in the everyday life of our
 cities. With $55 billion in annual spending in urban settings,
 not including the Goods and Service Tax Rebate, there is
 ample opportunity for the government to lead by example. A
 very solid first step would be to realign federal investment and
 program initiatives to be more consistent with the drive toward
 urban environmental quality.
 • The second theme was the need to "spend smart," to ensure
 that we derive the greatest environmental and economic im-
 pact from every dollar we invest in our cities. The National
 Round Table sees this as a perfect objective to tackle with fis-
 cal policy tools, since so many of the decisions that can make
 or break the urban environment are influenced by price. A
 major challenge is to fashion federal fiscal policies that will uni-
 laterally improve urban environmental quality with stable, long-
 term funding, without intruding on the provinces' constitutional
 jurisdiction over municipalities.

 • Third, we recognized the importance of new relationships
 among the order of government. We argued for stronger syn-
 ergies among federal policies and programs. And we asserted
 that the government's single most powerful policy instrument -
 fiscal policy - should be its most articulate spokesperson.

 If Canadians genuinely value the environmental quality of
 their cities and communities, our fiscal policy should speak out
 loudly and clearly on behalf of urban sustainability. If we know
 that Canadians will choose to live in communities with clean

 air, safe drinking water, efficient transit, and adequate green
 space, federal fiscal policy is a powerful tool that can help make
 those choices possible.

 If we have evidence that the entrepreneurs and specialists
 who drive the knowledge economy will decide where to live
 based on local quality of life - at that point, our economic pros-
 perity depends in large part on fiscal policies that will help
 those knowledge workers choose Ottawa, Toronto, Vancouver,
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 or Montreal over San José, Boston or Redmond.

 The urban report
 The urban report identified three interrelated areas - urban
 form, transportation, and energy use - where the federal gov-
 ernment could best deploy its taxation and spending powers in
 the interest of urban environmental quality. The National
 Round Table's Brownfields Redevelopment Strategy empha-
 sized the seven billion dollar development opportunity embod-
 ied in Canada's 30,000 brownfield sites. It demonstrated that
 brownfields redevelopment can be the key to building desir-
 able urban neighborhoods, locating new commercial or resi-
 dential development near existing transit services, and in-
 creasing the value of surrounding properties.

 Our report recommended a package of incentives, regula-
 tory changes, and partnerships to stimulate Canada's brown-
 field redevelopment sector. We stressed the need for strategic
 public investment to address up-front costs, an effective public
 policy regime for environmental liability and risk management,
 and better capacity and awareness around brownfield redevel-
 opment.

 Since its release last year, the strategy has generated tangi-
 ble results. The 2004 Speech from the Throne committed $3.5
 billion over 10 years to clean up contaminated sites. The Can-
 adian Brownfields Network is a reality. Given my own back-
 ground in municipal politics, I am particularly proud of the
 National Round Table's role in helping to move this issue closer
 to the top of the federal agenda.

 Seven-city tour
 These messages were at the forefront when the National
 Round Table organized a seven-city tour on urban environ-
 mental quality and brownfield redevelopment that con-
 cluded earlier in the year. The tour was a great example of the
 targeted public awareness that has become our stock in trade:
 it was designed to broaden awareness and understanding of
 the recommendations of the two Task Forces, to help generate
 momentum for coherent policy response to the needs of urban
 centers across Canada.

 The tour consisted of a series of half-day information ses-
 sions in seven large municipalities - Calgary, Vancouver,
 Winnipeg, Montreal, Halifax, Ottawa, and Toronto. At each
 session, we sought to focus the discussion by inviting local
 municipal leaders and officials, and key decision makers from
 business and other sectors. To bring the discussion home to
 the local level, we invited panels of experts to respond to our
 recommendations and link them back to priorities in each com-
 munity.

 Like many of our recent conferences and public events,
 community response to the urban tour exceeded our expecta-
 tions - quantitatively and qualitatively. In many of the ses-
 sions, local attendance threatened to exceed the capacity of
 the meeting halls we had booked - the kind of problem that
 policy and public awareness people love to have.

 But the quality of participation in the urban tour went far
 beyond the numbers, and was ultimately far more important.
 In each city, mayors and senior municipal officials joined with
 local business leaders, policy makers, and professionals from
 every sector and order of government to tell us that the time
 had come to put our cities on a more sustainable footing.

 The urban tour was a good example of public awareness at
 its best - not only because the subject matter linked directly to
 the natural city, but because the process had everything to do
 with multi-stakeholder contact and awareness.

 Whenever the National Round Table convenes a Task

 Force or issues a "State of the Debate" report, it is important to

 us to get our message out to the broadest possible audience.
 But our impact on policy also has a great deal to do with the
 specific audiences that we touch. Consistent with our ap-
 proach to awareness and engagement, many of the stake-
 holders who took part in the urban tour were in a position to
 influence or take part in the policy decision that will shape our
 cities for years to come. We have seen the same dynamic at
 our recent conferences in subject areas as diverse as environ-
 ment and sustainable development indicators, and the conser-
 vation of Canada's natural heritage.

 All in all, my experience with the National Round Table tells
 me that we are bringing about a substantial evolution in policy,
 which should be gratifying for anyone with an interest in the
 Natural City. At the same time, we know there are still a num-
 ber of challenges to be addressed on the road to sustainability,
 and that many of them will benefit from the National Round
 Table's contribution as a convener and a catalyst for policy
 development.

 New initiatives
 In May, our members began laying the groundwork for a new
 series of multi-stakeholder initiatives that will likely be
 launched in the next year. As the discussion proceeded, it was
 clear that many of us were concerned about the pace at which
 the broad objective of sustainable development has been
 advanced in the two decades since the report of the World
 Commission on Environment and Development.

 The city where I work as special advisor to the mayor was
 recently identified by the firm of William Mercer International
 Consultants as one of the five best cities in the world in which

 to live. And from that vantage point, I brought some specific
 observations to the table.

 • The first was the urgent need to make the transition from
 a waste society to a reduce-and-reuse society.

 For some time, we have built our communities and our wider
 society on the implied assumption that we can continue to har-
 vest resources from the planet and discard them when they
 are used up. As a direct result, we now face a decline in our
 natural capital and a dramatic increase in landfilling, air and
 water pollution, and other forms of waste.

 I doubt that anyone ever assumed these practices were sus-
 tainable - I think it far more likely that no one asked the ques-
 tion until fairly recently. But none of us can imagine today that
 we can continue to waste scarce resources in a way that fouls
 the cities and communities we call home.

 There is a growing body of research and practice which sug-
 gests that zero discharge is an attainable goal, that any waste
 at all represents a resource that has been squandered or an
 industrial process that has been inadequately planned or
 thought out. We will not get there overnight, but it is obvious
 that our quality of life and our progress toward the natural city
 depend in large part on our approach to resource utilization
 and waste.

 • Much of the same can be said about energy. The recent
 history of human civilization has been characterized by a
 dependency on fossil fuel resources that are, by definition,
 finite. With energy consumption on the rise, global populations
 increasing, and developing countries quite rightly striving for a
 better life and higher lever of prosperity, a collision is in-
 evitable. It is clear to me that the efficiency of our energy sys-
 tems must increase exponentially, and that the future of
 energy is almost certainly renewable.

 The National Round Table has dealt with the link between

 energy, the economy, and the environment in a number of
 recent initiatives, most recently through a Task Force on cli-
 mate change and energy which held two multi-stakeholder
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 meetings earlier this month. The basic ground rule for a Task
 Force is that every energy option is open to consideration,
 because that is the way we work - over a period of months, the
 Task Force will consult key stakeholders, assess the State of
 the Debate, and recommend practical measures for address-
 ing a contentious, multi-faceted issue.
 • My third observation is that this entire discussion has impor-
 tant parallels in the assumption that underlie our eco-
 nomic system. Here, again, we have accepted an automatic
 link between prosperity and continued economic growth, even
 as we look back at ancient civilizations that collapsed under
 the weight of similarly faulty logic.

 Conclusion
 The reality is that nature will always win ... and we know that
 we can win along with it. But I think it must be obvious that we
 are in for yet another collision if we fail to anticipate the com-
 bined impacts of some of the trends we have been discussing:
 I am referring, of course, to rapid urbanization, growing popu-
 lation, the erosion of natural capital, declining environmental
 quality, and higher standards of living and the expectations
 they generate. The Round Table has addressed this issue
 from a number of vantage points, including the sustainable
 cities initiative and environment and sustainable development
 indicators. But it is safe to predict that the issues and the chal-
 lenges will be with us for some time.

 So, exactly where does this leave us? We can readily agree
 that our success in building the natural city will depend in large
 part on awareness and engagement at all levels of society. I
 believe that groundwork is in place for a major, lasting shift in
 the treatment that cities receive as the country's leading eco-
 nomic engine and as a sector where a transition to sustain-
 ability is both possible and necessary. The momentum has

 been building in Canada, and my hope is that the picture will
 get steadily brighter over time.

 At the National Round Table, we look forward to working
 closely with the full range of partners and stakeholders, to con-
 tinue building public engagement with the sustainable future of
 which the natural city is one important part.

 Notes and references
 1 . National Round Table on the Environment and the Economy (1 998),

 Bridging Business and Sustainable Development Education at
 Centres of Higher Learning in Canada: An Annotated Bibliography
 for Business and Management Schools (Ottawa, National Round
 Table on the Environment and the Economy).

 2. J. Kassirer and D. McKenzie-Mohr (1998), Tools of Change: Proven
 Methods for Promoting Environmental Citizenship (Ottawa, Na-
 tional Round Table on the Environment and the Economy).

 3. "While there is no single, legal definition of a "brownfield" in Canada,
 it is generally considered to be an abandoned, vacant, derelict, or
 underutilized commercial or industrial property where past actions
 have resulted in actual or perceived contamination and where there
 is an active potential for redevelopment." National Round Table on
 the Environment and the Economy (1998), Greening Canada's
 Brownfield Sites (Ottawa).

 4. National Round Table on the Environment and the Economy (1 998),
 Greening Canada's Brownfield Sites (Ottawa).

 5. National Round Table on the Environment and the Economy (2003),
 Environmental Quality in Canadian Cities: The Federal Role
 (Ottawa).

 6. National Round Table on the Environment and the Economy (1 996),
 Waterand Wastewater Services in Canada (Ottawa).

 7. In Walkerton, Ontario, drinking water contaminated with e.coli and
 Campylobacter bacteria killed seven people and made over 2,300
 ill in May of 2000. In March 2001 -April 2001, nearly 6,000 people
 in North Battleford, Saskatchewan became ill after drinking water
 contaminated with the Cryptosporidium parvum protozoan.
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 Toward the green city through revitalizing
 major obsolescent urban lands

 Ken Greenberg

 The author ; an architect and urban designer, has played a leading role
 on a broad range of assignments in highly diverse urban settings in
 North America and Europe. Much of his work focuses on the rejuvena-
 tion of downtowns , waterfronts , neighborhoods, and campus master
 planning. His projects include the award-winning Saint Paul on the
 Mississippi Development Framework, the Brooklyn Bridge Park on the
 East River in New York, the East River waterfront in Lower Manhattan,
 the Fan Pier in Boston, the Southwest and Southeast Waterfronts in
 Washington, DC, the Vision Plan for Washington DC, Kendall Square
 and North Point/Lechmere Square in Cambridge, the Downtown
 Hartford Economic and Urban Design Action Strategy and the Down-
 town Master Plan for Fort Lauderdale. Current efforts include the " Big
 Picture for the Big Dig": the Rose Kennedy Greenway in Boston, the
 renewal of Regent Park, a major public housing project in Toronto; the
 implementation of the Convention District Master Plan in San Juan,
 P.R., and Urban Design advice for the Cincinnati Center City Develop-
 ment Corp (3CDC). In each city, with each project, his strategic,
 consensus-building approach has led to coordinated planning and a
 renewed focus on urban design. The text that follows is an edited and
 revised version of a paper presented at the international symposion on
 "The Natural City, " Toronto, 23-25 June, 2004, sponsored by the
 University of Toronto's Division of the Environment, Institute for
 Environmental Studies, and the World Society for Ekistics.

 Introduction
 Obsolescent lands including urban waterfronts - seafronts,
 lakefronts, and riverfronts - and vast tracts of obsolescent port,
 industrial, railway, and warehousing lands have become the
 new frontier for cities with the potential for re-use. Typically
 these are underutilized or abandoned places from which the
 cities derived their prosperity and vitality, and notwithstanding
 their past degraded condition they have now become a locus of
 renewed vitality and potential.

 In the mid 1 990s, I first used the phrase "retreat of the indus-
 trial glacier" as a metaphor to describe two key concepts of
 urban regeneration - firstly, it is a long, slow process and sec-
 ondly, it exhibits a certain inevitability. As the industrial glacier
 recedes, it reveals an extraordinary terrain of availability and a
 host of new possibilities. While there are enormous differences
 from place to place, there appear to be a number of common
 characteristics. There is an almost universal psychological
 desire to be near water and ravines, valleys and protected
 woodlands. The powerful allure of these great natural features
 draws people to them, wanting to live, work and recreate there.
 They offer respite from the pressures of city life, often in settings
 with a boundless or expanded horizon. Because of the central-
 ity of these places, relating to the reasons the cities were
 founded there in the first place, they offer a great possibility for
 compact and more "sustainable" development, putting housing

 closer to workplaces with reduced travel times. For many city
 dwellers, the new frontiers and in particular waterfronts become
 the "resort" in situ for leisure in close proximity.

 There are many examples that illustrate some of the dimen-
 sions of this process of cyclical transformation. Many of the
 obsolescent areas of cities that I am referring to were actually
 formed or occupied in the middle of the 19th century when the
 railways established themselves connecting to ports around the
 world in low-lying areas near bodies of water. A particular
 aspect that warrants recognition is the dissolution of the false
 dichotomy, both professional and conceptual, that divided the
 city from the natural world. Like many powerful and timely
 impulses, this reconciliation has had many sources: scientific,
 cultural, aesthetic. It is significant as an example of simultane-
 ous discovery that was also necessitated by a sense of crisis as
 the environmental movement called attention to appalling
 degradation and its impact on people. Powerful symbols, such
 as the Cuyahoga River fire, created further awareness of the
 need for urgent action at all levels.

 The change in consciousness has also been fostered by
 inspired practitioners and writers including Ian McHarg, Design
 with Nature , Ann Spirn, The Granite Garden, and Michael
 Hough, City Form and Natural Process. These three landscape
 architects devoted much of their work to the presence of nature
 in city form. Their ideas have opened possibilities for a new
 way of thinking beyond conventional mitigation and manage-
 ment of impacts to one based on new possibilities for creative
 synthesis. It is also based on the acknowledgment that hu-
 mans are part of nature. Two relatively recent anthologies
 Uncommon Ground, edited by William Cronan, Reinventing
 Nature, edited by Michael Soule and Gary Lease, raise the
 question - what is nature and wilderness when it exists without
 influence or control by human society? To an extent nature
 everywhere on the planet has become a built environment
 which has been deeply altered by human interaction with it. In
 order to develop a vision of the future, it is necessary to under-
 stand the nature of the city, and how it functions as a home for
 the vast majority of people who live as urban dwellers.

 Two quotes from Ann Spirn illustrate the need for under-
 standing the relationship between the natural and built environ-
 ments: "We need to move away from the persistent, common
 perception of the city as a degraded environment and wilder-
 ness as a pristine place untainted by human presence . . . We
 have to deal with cities as systems in which cultural processes
 create an environment that's decidedly different from undis-
 turbed nature, yet united to it through the common flow of natu-
 ral process." These ideas are also reflected in Jane Jacobs'
 most recent book and great synthesis of natural systems and
 economics, The Nature of Economies.

 0Q Ekistics, 424, January/February 2004
 425, March/April 2004

 426, May/June 2004

This content downloaded from 136.186.80.72 on Thu, 01 Feb 2018 03:56:06 UTC
All use subject to http://about.jstor.org/terms



 The enhanced recognition of natural systems and great nat-
 ural features is integral to a renewed understanding of the
 urban setting. While this renewal is still in its inception, it is
 already producing forms of development which are inherently
 more environmentally friendly. It is also producing a cultural
 predisposition to a new form of co-existence, the intertwining of
 city and nature and an altered sense of place. As Betsy Barlow
 Rogers, the former Executive Director of the Central Park
 Conservancy, states: "As the city becomes more park-like, the
 park becomes more city-like." An interesting contrast is
 Frederick Law Olmstead describing his own work in 1870: "We
 want a ground to which people may go easily after their day's
 work is done . . . where they may stroll for an hour, seeing, hear-
 ing, and feeling nothing of the bustle and jar of the streets,
 where they shall find the greatest possible contrast with the
 restraining and confining conditions of the town, those condi-
 tions which compel us to walk circumspectly, watchfully, jeal-
 ously, which compel us to look upon others without sympathy."

 The environmental theme has developed a broad popular
 appeal, establishing new common ground which often cuts
 across class, cultural and political lines. This appeal is often out
 ahead of political perceptions and existing policies. It also
 encourages interesting new ethical questions, challenges and
 opportunities, such as the emergence of "Green Principles" and
 evaluation systems such as the LEED (Leadership in Energy
 and Environmental Design) rating system developed by the

 American Institute of Architects which deals with impacts on
 ground, water, air, use of energy, materials, and the treatment
 of waste (U.S. GREEN BUILDING COUNCIL). There are also
 efforts underway to create a similar kind of rating system for
 landscape architecture.

 How is the practice of urban design, architecture and land-
 scape architecture on re-cycled urban lands affected in a world
 where this new perception of nature is emerging? Several
 examples illustrate the current state of the art, including many
 of the urban places where significant remediation and renewal
 efforts are currently underway. These cities and their unique
 relationship to their settings offer a source of great promise and
 potential. To quote Jane Jacobs (2001 ), "Cities are the 'crucible'
 where solutions are found to problems that are otherwise quite
 intractable."

 Five projects illustrating different
 aspects of the potential for re-use
 * Saint Paul on the Mississippi - Development

 Framework

 Beginning in the 19th centuiy, the City of St. Paul exploited the
 advantages of the Mississippi River (fig. 1) while securing and
 developing its urban area by displacing the natural landscape.

 Fîg. 1 : St. Paul on the Mississippl. (Source: Cover of the "Development Framework" report).
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 However, in the early 1990s, a new appreciation of the river
 emerged, based on "Great River Park" and ecosystem con-
 cepts designed to re-establish the relationship of the river and
 the city. This led to a development framework in 1994-95 to
 incorporate a new vision of the community through urban
 design elements and, most importantly, the reconnection of
 the city with the river by restoring the historic landscape and
 creating, ultimately, an urban forest within the city (fig. 1).

 • Brooklyn Bridge Park Master Plan
 Initiated by the Brooklyn Park Local Development Corporation,
 this project demonstrates the opportunity created by revival of
 an historic waterfront. It is one element of restoration within a

 larger pattern of parks, green spaces and redevelopment of
 New York Harbor, which includes the creation of selected
 areas of natural shoreline and new green edges (fig. 2).

 • Boston Harbor
 Two new private developments, Fan Pier, Boston and Kendall
 Square, Cambridge illustrate the commercial opportunities for
 green development, especially in collaboration with a public
 realm plan based on small scale green spaces within the
 urban area. The series of new public places: Courthouse
 Park, Tidal Park, Fishing Pier, the Cove, the Public Green and
 the Institute for Contemporary Art provided a larger context
 involving six new city blocks and two new squares. One

 project, the Behnisch and Behnisch building, received a
 platinum rating under LEED certification, one of the highest
 achieved in the U.S. (fig. 3).

 • Regent Park, Toronto
 The Toronto Community Housing Corporation has prepared a
 comprehensive redevelopment plan and recommendations for
 the public/private renewal of Regent Park, one of Canada's
 oldest and largest public housing projects in downtown
 Toronto (fig. 4). The plan shows that it is possible to re-
 integrate this neighborhood with the rest of the City by intro-
 ducing streets, creating generous new park spaces, aligning
 buildings along the streets and providing opportunities for
 employment, education, culture, and community facilities. It
 proposes that a mixed income, mixed use neighborhood with
 a diversity of built form and activities replace the current
 Regent Park. The plan is based on a pattern of urban blocks
 framing a major new central park and greenways, linking a
 series of smaller neighborhood squares and parks and
 schools.

 • Glen Cove, Long Island
 This 50-acre, Superfund site along the Glen Cove Creek,
 connected to the historic downtown, will be redeveloped as a
 new waterfront neighborhood incorporating a mix of new uses

 Fig. 2: The Brooklyn Bridge and port lands.
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 Rg- 3: Boston Harbor during a sailing display.

 Rg. 4: Artist's aerial concept of Regent Park, Toronto.
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 Fig. 5: Developers' proposal for Glen Cove.

 including hotel, marina, conference center and a variety of
 commercial, retail, residential, cultural and entertainment
 facilities. The plan envisages a series of neighborhood
 clusters stretching along the Creek from Pratt Park and the
 existing downtown area to the open water of the Sound. The
 whole grouping is linked by a continuous water's edge
 promenade and a trail system tied to an existing County
 preserve which offers a variety of experiences, from a restored
 tidal wetland to active boating and recreation, a ferry
 connection to Manhattan and a beachfront (fig. 5).

 Conclusion
 Without exaggerating the importance of these examples, they
 give rise to some cautious optimism. They reflect a new shared
 vision which suggests a profoundly different sense of opportu-
 nity as well as aesthetic appreciation. On the basis of this new
 vision, one can look forward to a change in the image and use
 of urban places, a greater integration with natural settings and
 in built environments where a greater mix and complexity of
 uses contributes to an improved urban lifestyle and culture. As
 this new urban growth and succession occurs, there is also
 evolving a more mature aesthetic sense that appreciates that
 development, as in nature, is a messy process which is perpet-
 ually unfinished.

 The perception of new "green" characteristics is also leading
 to changes in design approaches at the level of city plans and
 of individual buildings and landscapes. New places reflecting
 these approaches will become more rooted and specific, with
 the underlying layers of the natural setting revealed and better
 understood. To work in this way, clearly new kinds of profes-
 sional alliances will be needed including Urban Designers,
 Planners, Architects, Landscape Architects, Engineers and
 Environmentalists.
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 The growing role of citizen engagement in
 urban naturalization: The case of Canada

 Stewart Chisholm

 The author (MA, MCIP, RPP) co-manages Evergreen's Common
 Grounds program1 which focuses on the protection and restoration of
 public lands in urban areas. He has a Master's degree in urban plan-
 ning from the University of Waterloo, a Bachelor's Degree in resource
 geography from the University of Victoria , and he is a full member of
 the Canadian Institute of Planners. Over the past five years, he has
 developed urban greening resources for land use professionals and
 community groups including a national grant program, guidebooks,
 research reports, municipal policy guidelines and case studies. He
 has also developed and led professional training workshops for pub-
 lic land managers and other municipal officials on partnership ap-
 proaches for protecting and stewarding urban green spaces. Prior to
 joining Evergreen, Stewart worked in the private and public sectors
 leading a variety of land-use planning, environmental assessment and
 resource conservation projects. Mr Chisholm has written journal arti-
 cles and presented papers at national and international conferences
 including the Canadian Institute of Planners (2002) and the Society for
 Ecological Restoration (2001). The paper that follows is based on a
 presentation that he gave at the international symposion on "The
 Natural City," Toronto, 23-25 June, 2004, sponsored by the University
 of Toronto's Division of the Environment, Institute for Environmental
 Studies, and the World Society for Ekistics.

 Introduction
 Across Canada, an increasing number of volunteer-based
 community organizations are taking direct action to restore
 degraded urban habitats and transform barren open spaces
 into dynamic, natural areas. This movement, referred to as
 community naturalization, is about people taking collective
 action to achieve the shared goal of improving the quality of life
 and liveability of their communities by literally getting their
 hands in the dirt. It focuses on the act of planting trees, shrubs
 and wildflowers that are indigenous to the local bioregion and
 taking responsibility for their ongoing care and stewardship.

 The benefits of this work extend far beyond the environment.
 Community naturalization can strengthen community ties,
 empower marginalized individuals and be a driving force be-
 hind renewed local economic development.

 This paper discusses the key challenges that municipalities
 face in terms of protecting and caring for sufficient supplies of
 urban natural green space to meet ecological and social
 needs. It also profiles innovative examples of partnership-
 based approaches that are being undertaken to overcome
 these challenges. It concludes with a few observations on the
 principles that underlie successful partnerships and lessons
 learned that can be adapted by readers to their communities.

 The ideas expressed are based on the observations and
 experiences of Evergreen, a Canadian Environmental organi-
 zation that for over 1 4 years has supported the efforts of grass-

 roots organizations and decision makers across the country to
 create and sustain healthy, natural outdoor spaces in our cities
 and towns.

 Cities without nature - Current
 context

 The process of city building in North America has generally
 occurred with little or no regard for the ecological features and
 functions that support the natural world upon which we de-
 pend. To make way for streets, buildings and bridges, forests
 have been cleared, wetlands drained and waterways polluted
 or buried altogether. Compared to the rich habitats that once
 existed, the urban green spaces that remain are often frag-
 mented natural features with little or no ecological value or
 monocultural turfgrass landscapes that offer minimal biodiver-
 sity. As a result, it is not surprising that urban dwellers often
 feel a sense of disconnection from the natural world and have

 developed the perception that cities and nature are distinct,
 separate entities.

 This matter is of critical importance in light of the rapid
 urbanization trends that are occurring in Canada and other
 parts of the world. For example, over 80 percent of the current
 Canadian population is considered to be urban. In the past 30
 years, the number of urban dwellers increased from 16 mil-
 lion to 24 million, a jump of about 50 percent (STATISTICS
 CANADA, 2005). As more and more people move to cities and
 towns, increased pressures are placed on remaining natural
 green spaces, both within existing built-up areas and beyond,
 in the urban fringe. Much of this new development is low-
 density sprawl that has been attributed to extensive displace-
 ment of natural features in highly populated areas, such as
 southern Ontario and the British Columbia's lower mainland

 (ONTARIO NATURE, 2005; SMART GROWTH BC, 2001).
 Ensuring that the remaining significant natural green spaces

 are protected and stewarded, presents a growing challenge to
 municipal governments in Canada. Two major constraints that
 have been identified are

 • limited financial resources; and
 • lack of effective policy tools (EVERGREEN, 2004).

 With regards to funding, this constraint has increased over
 recent years as senior levels of governments have down-
 loaded responsibilities to local municipalities. This limits the
 ability of municipalities to purchase important green spaces
 when the opportunity arises, to ensure that they are protected
 in perpetuity. The lack of sufficient funds also challenges the
 ability of local governments to adequately maintain their exist-
 ing inventories of parkland and other natural areas.
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 In terms of the policy constraint, municipalities from across
 the county indicated that planning tools such as provincial
 parkland dedication standards do not allow them to set aside
 enough green space during the development process to meet
 the needs of their growing communities (EVERGREEN, 2004;
 ALBERTA RECREATION AND PARKS ASSOCIATION, 2005). One
 study that focused on municipalities in Western Canada point-
 ed out that there is a lack of appreciation of the importance of
 urban nature among municipal policy makers and elected offi-
 cials. As a result, our natural capital is often sacrificed for
 short-term economic gain and current policies to protect it are
 largely insufficient (CANADA WEST FOUNDATION, 2004).

 Responding to the challenge
 In response to these challenges, citizens and community orga-
 nizations are taking direct action to ensure that important nat-
 ural green spaces in their communities are protected and
 restored. For example, Canada has seen an increased num-
 ber of local land trusts and conservancies that are working with
 local partners to protect threatened green spaces. Land trusts
 are community based, non-profit organizations established for
 the purpose of protecting land for its natural, recreational,
 scenic or historical value. They may exist solely to protect one
 particular property or, more commonly, they may have a
 broader focus. The involvement of land trusts varies, depend-
 ing on its goals. Some raise funds and purchase properties;
 others accept donations of land; others simply act as the orga-
 nization that holds conservation easements without actually
 owning any land. Although the land trust movement is well
 established in other countries such as the USA, it is relatively
 new in Canada. Traditionally, land trusts have operated in rur-
 al or wilderness areas, but an increasing number are becom-
 ing active in urban and urbanizing areas (fig. 1).

 Equally important, local organizations are also taking on an
 increased role in the care and stewardship of protected urban
 natural green spaces, through community naturalization - the
 focus of this paper. The term naturalization refers to a process
 of ecological restoration that involves returning an altered or
 degraded site to a more natural condition through the use of
 plants that are native to the local bioregion. Although defini-
 tions of native plants vary, for the purpose of this paper they
 are defined as species that existed in an ecological area prior
 to European settlement. The Society for Ecological Restoration
 (SER) defines ecological restoration as an intentional activity
 that initiates or accelerates the recovery of an ecosystem with
 respect to its health, integrity and sustainability (SER, 2004).

 Community naturalization is more than planting trees to re-
 store ecological health. When all stages of a project - from
 visioning and goal setting to implementation and ongoing care
 - involve citizens and organizations that represent the diversity
 of the local community, the resulting, social, health, economic
 and ecological benefits of a project can be considerable.

 Traditionally, when these projects were undertaken, it was
 by local community stewardship groups such as "Friends of
 organizations and occurred primarily within parks or other pub-
 lic open space in partnership with the landowner (usually the
 municipality or other public agency). However, as the urban
 community naturalization movement has evolved over the last
 decade, the scope, complexity and diversity of these projects,
 including the landscapes upon which they are occurring and
 the groups driving them has grown dramatically. For example,
 community groups are partnering with:
 • teachers, parents and students to transform asphalt school
 grounds into dynamic, outdoor classrooms (the focus of
 Evergreen's Learning Grounds Program) (fig. 2);

 • municipalities and business improvement associations to
 naturalize boulevards, street planters and other streetscapes

 Fig. 1: Community planting in Toronto. ( Source : Evergreen).

 (figs. 3 and 4);
 • corporations to green utility corridors and rights-of-way that
 expand the local networks of greenways and connect frag-
 mented urban ecosystems; and,

 • hospitals, universities and social service agencies to in-
 crease biodiversity on barren institution grounds.

 The benefits of urban nature when

 reviewing the leading literature
 Transforming degraded urban green spaces through commu-
 nity naturalization is an important way to restore some of the
 natural features that have been lost through urbanization.
 These projects can enhance plant and wildlife biodiversity,
 improve habitat and connect fragmented green spaces through
 the creation of linkages. They can also increase the ability of
 the landscape to absorb water and recharge water tables.
 However, beyond the environmental benefits, there is a grow-
 ing body of research that demonstrates the important contribu-
 tions that the process of community naturalization and the
 actual presence of natural green spaces themselves, make
 towards the health, quality of life and liveability of cities and
 towns:

 • Social benefits: The presence of nature in the urban land-
 scape has been shown to contribute to creating a sense of
 community and is one of the strongest factors at predicting lev-
 els of satisfaction and pride among residents towards their
 neighborhood (KUO and SULLIVAN, 1998; LEWIS, 1992; FRIED,
 1982). The act of participating in an urban greening project can
 also yield important benefits. For example, it has been shown
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 Fig. 2: School ground naturalization in Edmonton, Alberta. (Source: Evergreen).

 to increase a community's sense of social identity and enhance
 the self-esteem of participants by providing them with the
 opportunity to improve the condition of the local environment
 (DWYER, 1995; HOUGH, 1990). There also appears to be a link
 between urban greenery and levels of crime. Comparative
 studies of inner-city apartment buildings with varying amounts
 of vegetation found that the greener the surroundings, the
 fewer crimes occurred against people and property (KUO and
 SULLIVAN, 2001). This relationship is attributed to the fact that

 green spaces bring people together outdoors which increases
 surveillance and discourages criminal activity. It may also be
 due to the fact that urban nature has a calming effect which
 lessens impulsivity and irritability - states of mind that psychol-
 ogists recognize as precursors to violence (ibid.). Participation
 in community naturalization projects is an important way to
 reconnect urban residents to the natural world by providing
 them with opportunities to experience it, without having to leave
 the city. It also provides them with a first-hand opportunity to

 Figs. 3 and 4: Naturalized streetscapes in North Vancouver, B.C. (Source: City of North Vancouver).
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 Fig. 5: Youth and seniors greening local street planters in Toronto. (Source: Evergreen).

 leam about native plants and the natural and cultural heritage
 of their communities, by getting their hands in the dirt.

 • Health benefits: Participation in community naturalization
 and gardening projects involves a measure of physical exer-
 cise with proven health benefits, such as the reduced risk of
 heart disease (CASPERSEN et al., 1991). The presence of
 green space in the urban environment can also have a pro-
 found positive impact on people's mental health by reducing
 stress, lowering blood pressure and increasing their capacity
 to concentrate on tasks (FRUMKIN, 2001; HONEYMAN, 1992;
 KAPLAN and KAPLAN, 1989; KUO and SULLIVAN, 2001;
 SCHROEDER and LEWIS, 1991). Studies also show that hospi-
 tal patients with a view of trees through their windows had
 faster recovery rates and required fewer painkillers, compared
 to those without (ULRICH, 1984). From a planning and urban
 design perspective, the availability and accessibility of healthy
 urban green space positively influences the amount and type
 of physical activity that people engage in (FRUMKIN, 2001;
 EWING et al., 2003). Naturalized urban green spaces can also
 reduce and filter stormwater runoff, improve air quality, mod-
 erate air temperature extremes and reduce the need for chem-
 ical pesticides (KLINENBERG, 2002; MacDONALD 1996; DWYER
 et al., 1992; BOULAND and HUNHAMMAR, 1999; BRADSHAW and
 HUNT, 1995; HOUGH, 1995). A report released by the Ontario
 College of Family Physicians (OCFP) on the health effects of
 urban sprawl and the resulting loss of green space noted that
 green space is an essential part of human health and that
 serious public health problems will continue to escalate unless
 decisive and immediate action is taken to control urban sprawl
 and preserve sufficient green space (OCFP, 2005) (fig. 5).

 • Economic benefits: According to studies by the Trust for
 Public Land, a national non-profit organization in the U.S., ac-
 cess to parks and open space has become a new measure of
 community wealth - an important way to attract business, vis-
 itors and residents by guaranteeing both quality of life and
 economic wealth (LERNER and POOL, 1999). A study of own-
 ers of small businesses found that recreation, parks and open
 spaces ranked as the highest priority in choosing a new loca-
 tion for their business (CROMPTON and LOVE, 1997). Proximity
 to green space can also increase property values and thereby
 enhance the municipal tax base. For example, a Windsor
 Ontario study showed that homes approximately 10 meters
 from a green space are worth about US$5,900 (CAD7.000)
 more than identical homes that are approximately 300 meters
 away (ZEGARAC and MUIR, 1996). In British Columbia, a study
 of four urban communities found that 1 0 to 1 5 percent increase
 in property values can be attributed to the land's proximity to a
 riparian greenway system (QUAYLE and HAMILTON, 1999).

 Making it happen - Putting ideas
 into action
 The benefits of urban greening can be widespread. However,
 projects do not occur on their own. In order for the benefits to
 be realized, community naturalization projects require consid-
 erable upfront planning, leadership and ongoing support from
 municipalities and other public agencies. Although there are
 many examples of successful projects undertaken by diverse,
 multi-sectoral partnerships, those engaged in this work still
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 face a number of challenges. A survey undertaken by Ever-
 green of 25 large and small municipalities across Canada
 found that, although nearly all municipalities offer some type of
 support to community stewardship groups on an ad hoc basis,
 few offer extensive, fully integrated coordination and support
 programs (EVERGREEN, 2004). Examples of individual support
 that municipalities and other public agencies currently provide
 include: materials (such as plants and mulch), equipment,
 technical expertise, administrative support and, in some
 cases, direct grants. More comprehensive approaches are
 needed to better leverage the efforts of community organiza-
 tions and to make the most of the time, energy and expertise
 that they bring to the table. Examples of typical comments
 made by the professional land managers surveyed (ibid.)
 include:

 • "There are a number of stewardship groups active in our
 watershed but we do not have the resources to coordinate

 their activities and ensure that they are working in areas that
 are in most need of restoration."

 • "A full-time staff person such as a Community Stewardship
 Coordinator is needed to recruit volunteers and support local
 groups but unfortunately our [City] Council does not recog-
 nize the importance of this role and will not make the funds
 available."

 • 'The value of community volunteers is recognized but often
 they are perceived as a burden because staff do not have the
 time to provide them with the support and guidance that they
 need."

 These comments are supported by academic research into cit-
 izen engagement and participatory environmental manage-
 ment that shows the current capacity of local organizations
 and municipal governments to collaborate is limited (ŁUKASIK,
 2003; PARSON, 2000). From the perspective of local govern-
 ments, this represents a real loss of potential, given that many
 local groups have the skills and capacity to undertake suc-
 cessful projects. They can also be a tremendous source of
 knowledge about the community's natural and cultural her-
 itage. Many community organizations are also very resource-
 ful in terms of raising dollars and stretching limited resources.
 Therefore, a dollar invested by a municipality into a collabora-
 tive greening project can potentially be leveraged several
 times over by its community partners.

 An example of a municipality that recognizes the value of
 supporting community volunteers is the City of Calgary, which
 launched its Natural Environment Adopt-A-Park program in
 2000. This initiative encourages volunteers to work collabora-
 tively with the Parks Department to enhance the City's exten-
 sive network of natural environment parks. The program in-
 volved hiring a Natural Area Park Coordinator to work with
 local groups. The City also produced a comprehensive train-
 ing manual for staff on working effectively with volunteers, plus
 a code of volunteer rights and responsibilities, safety guide-
 lines and screening criteria. According to the City, when the
 program started, there were 110 volunteers in seven Natural
 Environment Parks. In 2002 the program expanded by 700
 percent and now there are over 1 ,900 volunteers working in 60
 natural environment parks (CITY OF CALGARY PARKS, 2005).

 From the community's perspective, research shows there is
 a need for better collaborative approaches and tools to effec-
 tively take on and sustain urban greening projects (EVER-
 GREEN, 2001). Some of the specific areas that groups com-
 monly identified as those where greater support and capacity
 are needed included:

 • fundraising;
 • volunteer management;
 • technical expertise on landscape design, plant selection and
 ecological planning; and,

 • outreach and communications.

 Evergreen is working with municipalities and community orga-
 nization across the country to help them overcome these chal-
 lenges. Our program strategy is based on inspiring action and
 giving people the tools to make change possible. Evergreen
 places great emphasis on fostering a culture of ecological
 stewardship, ensuring that citizens have the knowledge to sus-
 tain restoration projects. We work both locally, leading hands-
 on community gardening and restoration projects, and nation-

 Fig. 6: Rooftop garden, Toronto, Ontario. (Source: Evergreen).

 ally, facilitating capacity building workshops and conferences
 and providing grants for community-driven restoration projects
 (fig. 6). Information about the programs and services that we
 offer is available from our web site.1

 Measuring success
 Based on Evergreen's experience supporting diverse urban
 greening initiatives, six characteristics that are inherent in a
 successful project are:
 • The project is planned and implemented on the princi-
 ples of responsive design. A responsive design process is
 inspired and guided by nature. It also recognizes the needs
 and aspirations of the people involved, as well as the broader
 community. A responsive design is flexible and adapts to the
 many unexpected changes related to the site's ecological and
 social context. Responsive ecological design means under-
 standing how the site has been shaped by nature and the fea-
 tures that define it such as:

 • the types and diversity of plants present;
 • how it is used by birds and wildlife;
 • whether it is physically connected to other natural areas or is
 an isolated fragment; and,

 • other physical characteristics such as the composition of the
 soil, the direction and intensity of the prevailing winds, the
 amount of sunlight received.

 Of equal importance, responsive social design takes into ac-
 count the different ways that the community engages with the
 site to ensure that the project is compatible and complements
 current uses.

 • The community takes ownership of the project and
 shares responsibility for its ongoing care and steward-
 ship. A successful project is not the domain of a single group
 or agency but a collective undertaking with a shared sense of
 commitment.

 • The naturalized site becomes a sustainable system
 requiring minimal maintenance. Because native plants
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 Fig- 7: Briar Nine Park and Reserve. (Source: Elfi Berndl).

 have evolved and adapted to local conditions over thousands
 of years, once they are established, they require minimal
 intervention compared to turf grass landscapes. However, a
 successful project is a continuing process with no real end,
 that continues to engage the community in ongoing educa-
 tional activities (such as site tours and workshops) and stew-
 ardship events involving weeding, mulching and wildlife mon-
 itoring.

 • The naturalized site is used for a variety of uses by
 diverse members of the community. For the most part, a
 successful community naturalization project is not one that is
 fenced off and out of bounds to residents. In order to be suc-

 cessful, the site must be integrated into the community and
 used by a diversity of people for a range of activities. For
 example, in Sarnia, Ontario the naturalized edge of a new
 stormwater management pond includes reintroduced native
 plant communities, interpretive signage and seating nodes
 which are used by local schools as an outdoor classroom.
 Naturalized areas can also be great venues for small-scale
 festivals and cultural celebrations. Naturally, the use must be
 appropriate for the site and exceptions made to avoid distur-
 bances, such as restricting access to important habitat areas
 during the breeding season.
 • The landscape continues to educate and inspire. A suc-
 cessful project provides urban dwellers with an important link
 to the natural world. By interacting with the site and observing
 its evolution and adaptation, people learn first-hand about eco-
 logical processes and the cycles of nature upon which all
 species, including ourselves, depend.

 • Partners continue to contribute time and resources. As

 mentioned, a successful project is an ongoing process. As the
 site develops, and becomes an integral part of the community
 fabric, each partner remains committed to it and continues to
 support it in a variety of ways including hands-on, volunteer
 labor or by providing in-kind or financial support.

 Working together - Two examples of
 Evergreen community partnerships
 Let us refer here to the following:
 • Briar Nine Park and Nature Reserve, Richmond Hill Ontario
 (figs. 7 and 8); and,

 •Woodland Park, Vancouver B.C. (fig. 9).

 Briar Nine Park and Nature Reserve,
 Richmond Hill Ontario

 In 2002, Evergreen and the Town or Richmond Hill initiated
 a partnership to restore an underutilized, 13 hectare former
 agricultural site, owned by the Town, into a dynamic commu-
 nity park consisting of native plant habitats, interpretive
 trails and signage. The Town of Richmond Hill is located
 north of Toronto and has a population of approximately
 160,000. Briar Nine Park and Reserve is located on the
 Oak Ridges Moraine and is a stunning example of the undu-
 lating topography that characterizes this unique landform.
 The moraine contains the headwaters of 65 river systems and
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 Fig. 8: Planting at Brian Nine. (Source: Elfi Berndl).

 has a wide diversity of streams, woodlands, wetlands, kettle
 lakes, kettle bogs and significant flora and fauna. It is one of
 the last remaining continuous green corridors in southern
 Ontario (fig. 7).

 Located in an area surrounded by new residential develop-
 ment, Briar Nine Park provides residents with important pas-
 sive recreational opportunities and, as one of the last remain-
 ing urban natural green spaces in the area, raises their aware-
 ness of the area's natural heritage. Throughout this project,
 Evergreen worked with staff to plan a series of community
 planting and stewardship events to restore its rich meadow
 and woodland habitats that are home to a variety of wildlife
 species. By working in partnership with this municipality,
 Evergreen's role is three-fold:

 • Developing a community participation and education
 strategy: Key to the project's long-term success was engag-
 ing a variety of participants in the project during its early
 stages. This involved reaching out to a variety of groups that
 typically participate in this work including schools, Scouting
 organizations, field naturalists and others. However, to
 ensure broader community involvement, other organizations,
 such as faith-based groups, social service agencies, youth
 groups, seniors clubs and corporate employees were also
 engaged. To increase participants' awareness of the ecology
 of the site and surrounding bioregion, planting events are
 augmented by educational workshops on a variety of topics,
 including native plant identification, the natural and cultural
 history of the Oak Ridges Moraine, local birds, insects and
 wildlife.

 • Leveraging resources: As a non-profit organization,
 Evergreen is able to tap into funds not typically available to
 public agencies, including private charitable foundations,
 provincial and federal government grants and corporate
 donations. These funders recognize that municipal/non-profit
 partnerships lead to projects with far greater social and envi-
 ronmental benefits compared to those undertaken by single
 entities. Through Evergreen's fundraising efforts, the Town's
 capital expenditure on the park was matched. When in-kind
 contributions (donations of goods, services and labor) were
 taken into account, the Town's financial contribution was
 leveraged by 2:1 . As a result, the Town is able to stretch lim-
 ited financial resources while the community has enhanced
 opportunities to participate in the restoration and care of their
 park (fig. 8).

 • Ongoing stewardship: One of the key challenges of com-
 munity naturalization is ensuring that the site is maintained
 and stewarded over the long term. To achieve this goal, our
 strategy is to develop ongoing partnerships with a variety of
 organizations that can participate. For example, one of the
 key partners is Home Base, a drop-in center for youth-at-risk.
 Home Base youth who are interested in the project are
 encouraged to participate, which helps build their self-esteem
 and gain valuable skills-training. For Home Base, this rela-
 tionship has increased and diversified the type of programs
 that it offers its clients, at minimal additional costs. The rela-
 tionship has been successful and has expanded to Home
 Base's own property, where staff from both organizations
 have collaborated to implement community habitat and veg-
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 etable gardens. Since the Briar Nine partnership was estab-
 lished, the Town of Richmond Hill and Evergreen have
 expanded the relationship to include other parks across the
 municipality.

 Woodland Park, Vancouver B.C.
 Woodland Park, a small neglected urban park in Vancouver's
 east side, is an example of the positive change that can occur
 when the community shares a vision of what is possible and is
 willing to take action. For years, this 1 .5 hectare park was a
 place that residents avoided because of drug use and other
 illegal activities that occurred within it. This situation was made
 worse by the fact that this neighborhood has a deficiency of
 accessible parks, 0.4 hectares per 1 ,000 people, compared to
 the rest City's average of 1 .12 hectares.

 In 1997, local residents came together to discuss ways that
 the park could be reclaimed by the community and trans-
 formed into a more vibrant space. After a series of community
 meetings facilitated by Evergreen, the vision that emerged
 included native plant gardens, food gardens, a new play-
 ground and an art installation that would reflect the cultural
 diversity of the neighborhood. Given the large Aboriginal pres-
 ence in the community, there was a keen interest to incorpo-
 rate themes related to First Nations rituals and beliefs. The fol-

 lowing year, the 'Talking Poles Community Art Project" was
 initiated, which included a totem pole, sculptures designed by
 the community and a Circle Garden based on the principles of
 the medicine wheel. According to First Nations tradition, the

 medicine wheel symbolizes the interdependence and intercon-
 nectedness of all things in the natural world. The purpose of
 the Talking Poles project was to address diversity and cross-
 cultural awareness by encouraging collaboration between
 neighbors, children, artists, businesses, and community part-
 ners. Through the project, a local First Nations artist was com-
 missioned to carve the "Eagle Bear" pole. Once it was com-
 pleted, the community was invited to participate in ceremonial
 pole-raising ceremony which was based on traditional proto-
 cols and customs. Because there has not been a traditional

 pole raising ceremony in all of the region in recent history, the
 event attracted First Nations elders from across the province
 and the northwestern U.S. (fig. 9).

 In the weeks following the pole raising ceremony, Evergreen
 worked with the community to plant the circle garden and other
 gardens within the park. Almost 500 plants, representing over
 20 different species of plants native to the region, were planted
 by diverse members of the community - young and old; rich
 and poor; and people from many different cultures and ethnic-
 ities. To ensure that the project continues to provide ongoing
 learning and inspiration, Evergreen provided free workshops
 on the themes of nature, art and ecology to community mem-
 bers. Examples of topics include native plant creative con-
 tainer gardening, native plants, names and uses, nature pho-
 tography and garden pebble mosaics.

 Although the park continues to face challenges, this collabo-
 rative approach has resulted in a space where connections
 between peoples, cultures and nature have been achieved
 and are still occurring. The process of working together on the

 Fig- 9: Woodland Park planting. (Source: Evergreen).
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 stewardship of the site has strengthened community bounds
 and established a solid foundation for future community initia-
 tives. As one local resident reflected "I'd recently moved to the
 area and [the park] was a really good stepping stone for meet-
 ing people who live here. It was one way to feel comfortable in
 a new environment ... a place to share ideas, to chat with peo-
 ple who are interested in keeping some of the traditions of this
 land alive" (EVERGREEN, 2002) (fig. 10).

 Parting key messages
 This paper concludes with the following thoughts:

 • Much can be accomplished by working together: The
 key underlying theme of this paper is the importance of work-
 ing together with diverse partners. Effective partnerships are
 more than the sum of its parts. Working together enables each
 member to tap into the experiences, resources and networks
 of the other partners, and it provides the satisfaction of know-
 ing that the project is being planned and undertaken in a true
 collaborative effort.

 • There are many opportunities to bring nature back to
 our communities: As described earlier, opportunities to bring
 nature back to our cities extend well beyond parks and open
 spaces. Those leading projects are seizing new opportunities
 such as rooftops, boulevards, alleyways and more.
 • Design by nature: Learning to read the ecological and
 social landscape upon which the planned project will be car-
 ried out, and observing and understanding nature, inspires
 creativity and enables those involved to see the site's full
 potential. This ensures that the project plan and design recog-
 nizes and takes into account the opportunities and limits set by
 nature.

 Because each community naturalization project is a unique
 undertaking, there is no single formula for ensuring success.
 However, when the broad principles discussed in this paper
 are taken into account and adapted to meet the unique needs
 and circumstances of the community, the likelihood that a proj-
 ect will continue to provide long-term social and ecological
 benefits, will be maximized.

 Fig. 10: Pole raising ceremony. (Source: Saleem Dar).

 Note
 1 . Evergreen is a national, non-profit environmental organization that

 brings communities and nature together for the benefit of both. It
 has been active since 1991, and offers hands-on help, resources,
 training and grants to communities and local governments. For
 more information, the reader may visit www.evergreen.ca.
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 Downsview Park, Toronto:
 A part of the natural city of the 21 st century

 Tony Genco

 The author has been with Pare Downsview Park Inc. for close to five

 years. After only two years he has risen to lead the company as
 Executive Vice-President, which he has done for nearly three years
 through an extremely challenging period that included the change in
 governance and reorganization of the company and hosting two very
 large international events. Mr Genco has an extensive breadth of
 experience and skills in all facets of public affairs , communications,
 government relations and management. He is active in many charit-
 able and community activities, and currently serves on the Board of
 Directors of the Woodbridge Agricultural Society, the Community
 Home Assistance for Seniors (CHATS), the Columbus Centre,
 Heritage Vaughan and is a member of the Canadian Sustainability
 Indicators Network. The text that follows is an edited and revised ver-

 sion of a paper presented at the international symposion on 'The
 Natural City," Toronto, 23-25 June, 2004, sponsored by the University
 of Toronto's Division of the Environment, Institute for Environmental
 Studies, and the World Society for Ekistics.

 Overview
 When the Government of Canada announced the closure of

 Canadian Forces Base (CFB) Toronto in 1994 it stipulated,
 "the existing DND-owned lands associated with the
 Downsview site will be held in perpetuity and in trust primarily
 as a unique urban recreational greenspace for the enjoyment
 of future generations" (GOVERNMENT OF CANADA, 1994).

 Overall, the Downsview Lands consist of 260 hectares (644
 acres) of land. These lands are currently divided between two
 federal agencies: 236 hectares (583 acres) to Pare Downsview
 Park (PDP) Inc. (583 acres) and 24 hectares (61 acres) to the
 Department of National Defence (DND).

 PDP's dream is to create a sustainable community, with a
 national purpose and identity, of great magnitude and prestige
 for all Canadians and to grow Downsview Park into a model for
 the world. The sustainable community will include traditional
 parkland, recreational (indoor and outdoor), cultural, residen-
 tial, commercial, institutional, sports and entertainment uses
 all as one integrated, complete package.

 Downsview Park will be a leading edge sustainable commu-
 nity. It will set 21st-century standards for excellence in land-
 scape architectural design, recreation, urban planning and
 sustainable development. The goal is to define the leading
 edge of green development, to anticipate the future and bring
 it to the present by implementing green technologies and pro-
 moting green business to offer the Greater Toronto Area
 (GTA) and, fundamentally, the people of Canada, a wonderful
 place to showcase environmental social and economic sus-
 tainability on a self-financing basis.

 Sustainability
 Sustainability is the one word - and a way of seeing - that best
 captures the essence of the vision of Downsview Park. Sus-
 tainability is implicit in the mandate given to PDP by the
 Government of Canada and is at the core of PDP's interpreta-
 tion of the mandate. The vision states: "Downsview Park is a

 unique urban recreational greenspace, a safe and peaceful
 place, developed according to the principles of environmental,
 economic and social sustainability, for Canadians to enjoy in
 all seasons. The park reflects Canada's mosaic brilliance and
 celebrates its past present and future accomplishments"
 (PARC DOWNSVIEW PARK INC., BOARD OF DIRECTORS, 2002).
 The Board of Directors demands that all of our actions con-
 tribute to the ultimate success and achievement of these

 important statements.
 Experts from many diverse disciplines recognize sustain-

 ability as the development strategy for the 21 st century. A sus-
 tainable community fosters the interdependence of social,
 ecological, and economic well-being. A balance among the
 three components enables each component to achieve its
 maximum potential. PDP plans to create that balance through
 the integration of common elements among the various land
 uses across Downsview Park so that it will look and feel like

 one, complete place.
 PDP's commitment to sustainability is evident in the current

 and planned operations and activities of Downsview Park.

 Downsview Park history
 The lands where Downsview Park is located have a very rich
 history and have experienced a number of land uses over
 time. These uses, which have included agricultural production
 as well as its most recent national purpose as a military base,
 have helped shape Toronto and Canada, and have made
 Downsview part of some of the most important moments in
 Canadian affairs.

 Downsview is named after an 1830s farm that was called

 "Downs View." It was named because of its high elevation and
 its excellent view looking southward towards Lake Ontario.
 The Downsview lands were acquired from the Aboriginal peo-
 ples with the Toronto Purchase in 1787 and were not ever a
 settlement area for the Aboriginal Community of Toronto.

 In 1 851 , construction of the Ontario, Simcoe and Huron Rail-
 way began and, by 1853, much of the railway had been com-
 pleted, helping to unite and bind the beginnings of Canada.
 The railway ran north through Downsview to Lake Simcoe and
 Lake Huron, transporting passengers, freight and mail. It
 exists today as the Canadian National Railway, bisecting
 Downsview Park and providing suburban commuter train
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 access and national Via Rail access through the site.
 Although Downsview was initially a small rural community

 considered to be very far away from the core business area of
 Toronto, it soon grew to become a suburban industrial center,
 well connected to the region by both commerce and culture.
 De Havilland Aircraft of Canada located to Downsview in 1 929 and

 began assembling airframes at a small airfield in Downsview, adja-
 cent to the railway. This caused many of the road alignments to be
 affected. Later, land was expropriated from the community to
 enlarge the airfield and permit its use by jet fighters of the Royal
 Canadian Air Force and buildings were expanded following the
 Second World War.

 Figs. 1, 2, 3 and 4: Toronto - View and location of the Downsview Park site in its broader region.

 40 Ekistics, 424, January/February 2004
 425, March/April 2004

 426, May/June 2004

This content downloaded from 136.186.80.72 on Thu, 01 Feb 2018 03:57:09 UTC
All use subject to http://about.jstor.org/terms



 After the war, the government recognized Downsview's
 strategic importance with its proximity to Toronto's industry,
 infrastructure and community development. Downsview was
 considered by the government to be well suited as an air sta-
 tion and logistical support base because of the existing airfield
 and hangar facilities.

 The idea of transforming the Downsview Lands into an
 urban park was first advanced in 1994 as the closure of the
 military base was being contemplated. This was not an easy
 process. All the currents of change at the time were to sell
 these lands to the private sector to pay the debt. But in an
 interesting twist, the Government decided to keep the land and
 create an interesting social instrument through a sound eco-
 nomic model that was self-sustaining. It was, in effect, creat-
 ing a Natural City out of a part of the community that had been
 hidden behind barbed-wire fences and "No Trespassing" signs
 for close to 50 years. The lands were seen as a large, under-
 utilized tract of land in the City of Toronto, containing valuable
 old assets as well as some heritage buildings which could be
 renaturalized and developed as a national and international
 showcase for environmental, social and economic sustainabil-
 ity. How to create a Natural City out of this starting point was
 a formidable challenge (figs. 1 , 2, 3 and 4).

 Since 1996, the site has been incrementally transformed but
 mostly through the invitation of people to the site's special
 events. Any site that is being restored to a natural state
 depends upon the participation and celebration of its local citi-
 zens. Transforming the area from a military base to a park
 required both physical changes (characterized by the replace-
 ment of the barbed wire with open, welcoming entrances) as
 well as attitudinal shifts (characterized by the introduction of
 programs and events designed to attract visitors to the site.

 PDP was created in 1999 to formally assume responsibility
 for managing and developing Downsview Park and to harness
 the opportunity presented with the closure of CFB Toronto. As
 a Downsview boy, I could not wait to become a part of the
 experience. The government recognized that it had an unpar-
 alleled opportunity to make a positive impact on the City of
 Toronto through the retention of the former base lands under
 federal administration and to transform approximately 236
 hectares (600 acres) of land in an urban area to improve the
 quality of life for the community and to create a firm, federal
 footprint for the people of Canada in the country's largest
 urban metropolis.

 Since that time, great strides have been made affirming the
 mandate and refining the vision of Downsview Park as a sus-
 tainable community. This type of change is rare. Downsview
 Park represents the largest sustainable urban development
 opportunity in Canada. Detailed, thoughtful plans are in place
 to achieve the vision.

 On September 29, 2003 the Government officially dedicated
 Downsview Park to the people of Canada and launched the
 public design consultation phase of the project.

 In February 2004, PDP received the final design for the park
 plan. The exciting and dynamic plan details the park design,
 budget and implementation process and was the culmination
 of a series of informal and formal stakeholder consultations

 held in the summer and fall of 2003. The park was to become
 the driving force for the development of the rest of the site. It
 is the sun that will warm and provide the energy to inspire and
 create the sustainable community. The process originated
 with the International Design Competition in May 2000 that
 chose Tree City as the winning concept for Downsview Park.

 From the beginning, Downsview Park has been developed
 through public input and ideas. During the recent phase of
 consultation, a number of stakeholders representing various
 sectors of the local community were involved in the process.

 Among the issues that were considered by stakeholders
 were:

 • the overall guiding principles upon which everything in and
 about the park should be measured, as well as

 • the various recreational, sports and cultural uses on the lands
 that will contribute positively to the overall transformation of
 the Downsview Park property.

 The consultations confirmed that the design process should be
 driven by a set of five core values. The five core values are:
 • sustainability: design the maintenance;
 • stewardship: design the educational effect;
 • play: redefine leisure;
 • legacy: build a living database; and.
 • beauty: design the icon.
 These values have evolved from PDP's five core themes:

 - heritage,
 - technology,
 - innovation,
 - community and
 - environment.

 In April 2004, a panel of landscape architects, architects and
 planners examined the plan and encouraged the board to
 move forward. This peer review will be a valuable benchmark
 for PDP management as it directs its focus on implementation
 of financial and technical matters of the plan (fig. 5).

 The park plan envisages a seven-phase design plan, imple-
 mented over ten years at a cost of $40 million. Each phase will
 have a distinct purpose, a desired effect and will yield a signif-
 icant and lasting transformation to the former Canadian Forces
 Base Toronto.

 The recreational greenspace is organized into three distinc-
 tive zones:

 - The Action Zone,
 - The Promenade, and
 - The Cultivation Campus,
 unified by a system of pathways for easy pedestrian access.
 While it will be a park in the city, it will be a different kind of park
 by the way in which we interact with the city and complement
 the values, vision and opportunities of the park.

 • The Action Zone, designed with a distinctively urban feel,
 will include a mix of commercial and cultural facilities. People
 are what makes a park urban. Notably, this zone will accom-
 modate the Downsview Park National Sports Institute for the
 training and mentoring of promising community athletes. The
 Zone will also feature a main street thoroughfare that will con-
 tain a mix of commercial and artistic opportunities.

 • The Promenade represents a striking change of pace from
 the Action Zone. It will extend panoramic views, forests,
 meadows and wetlands. It will be a place of passive recreation
 and landscape regeneration. It will serve as a respite from the
 pressures of urban life. It will provide an urban oasis for peace
 and tranquility.

 • The Cultivation Campus encompasses will extend the park
 beyond its borders through education and social connections
 with such amenities as a retail nursery, greenhouse and
 mosaic gardens. This will be the basis of training and educa-
 tional opportunities for people to engage the landscape at a
 variety of levels.

 Downsview Park today - Setting for
 the conditions for tomorrow
 In its early stage of evolution, Downsview Park is a vibrant
 place where hundreds of thousands of Canadians are edu-
 cated and entertained through a wide variety of community
 programs and seasonal events. These programs and events
 promote and broaden the awareness of the significant histori-
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 cal, environmental and cultural features that make Downsview
 Park unique. Downsview Park has already come to be estab-
 lished as a place for people of all ages to play, learn and enjoy
 in every season and ultimately to reflect the face of Canada in
 all that we do and all that we say (fig. 5).

 In keeping with the vision of the site as a place "for Canad-
 ians to enjoy in all seasons," a year-round roster of school and
 community programs has been created to show the potential
 of the site as a legacy for future generations. Community pro-
 grams are designed to reflect such values as: culture, heritage,
 community, technology, innovation, environment, legacy, sus-
 tainability, stewardship, beauty and play. A representative list
 of titles includes: The Park in Winter, Heritage Day, National
 Wildlife Week, Earth Day, Doors Open Toronto, Heritage
 Toronto Hike, and Summer Dayz. These programs are the
 heart of the future because they make Downsview a Natural
 Park today.

 Educational programs designed to support the Ontario
 Ministry of Education Guidelines are offered to elementary
 schools across the Greater Toronto Area. This becomes an
 incentive for teachers to fulfill the demands of the curriculum
 and for Downsview Park to teach our future leaders. Consis-

 tent with our mandate as a national urban park, some projects
 have been designed to raise awareness of the park in commu-
 nities across the country. Notable among these is the Millen-
 nium Quilt. Young Canadians across the country celebrated
 the dawn of the new millennium with Downsview Park's "Our
 Canada" Millennium Quilt Initiative. Five hundred children

 from every province contributed to it. The Quilt was dedicated
 on Canada Day 2000 and then sent back to each of the con-
 tributing communities so that participants could appreciate the
 completed work. We also hosted, at that same event, the
 largest Citizenship Court in Canadian History, with 2,103 new
 Canadians celebrating Canada's mosaic brilliance.

 In addition, Downsview Park hosts a roster of four, large-
 scale seasonal events which help to define the character of the
 park as a venue for the entire family. The Springfest event cel-
 ebrates the fine and cultural performing arts with visual dis-
 plays and performances from a broad spectrum of locally avail-
 able talent with national and international purpose. Canada
 Day, our largest annual event, attracts approximately 100,000
 people and is widely recognized as the most spectacular
 Canada Day celebration in the Greater Toronto Area.

 The Fall Fair celebrates the Canadian harvest/Thanksgiving
 tradition each year with a specially designed mix of sports,
 music and cultural activities. Themes have included "Cele-
 brating Canada's rural roots" by bringing "a little bit of the
 Country in the Heart of the City." The Winter Festival provides
 opportunities for families to appreciate and enjoy the many
 opportunities for sports activities and pastimes that winter cre-
 ates.

 Over the years, Downsview Park has also become a venue
 for a variety of cultural festivals that reflect the ethnic diversity
 of the Greater Toronto Area. These include Festival de
 Verano (a Latin festival), Viva Goa (a celebration of Goan cul-
 ture), the South Asian Trade Show and the Downsview Park
 Highland Games.

 Sustainability in action
 It is the policy of PDP to carry on its operations in accordance
 with the principles of environmental, economic and social
 responsibility and in line with its vision statement.

 Economic sustainability
 One of the key foundational elements of a sustainable com-
 munity is the requirement for economic sustainability. We

 must also make our standard of living meet our quality of life.
 When the federal government created Downsview Park, it cre-
 ated the conditions whereby it became possible for Canada's
 first national urban park to become a sustainable community.

 PDP is to be self-financing. Self-financing means that PDP
 will create a balance of expenditures and revenues to build the
 sustainable community. The sale and sublease of some of the
 lands will be used to provide sources of funds to finance con-
 struction and development of the park property.

 The following are PDP's economic sustainability goals:
 • Ensure that there is no erosion of the core land base of the

 Park;
 • Maintain and improve those key buildings that will generate

 income for the future benefit of the Park;
 • Establish a Foundation as a future endowment base for the

 Park and to help it survive and thrive;
 • Develop a wide diversity of economic activities on the lands
 of the Park;

 • Encourage reinvestment and the economic development of
 the surrounding community;

 • Encourage excellence within the human resources of the
 organization at the Staff and Board level.

 Social sustainability
 Downsview Park focuses on people - the most important part
 of the Park experience. Implicit in the mandate to create a
 park as a legacy for future generations is the obligation to cre-
 ate a park that is of value to the current generation, the local
 community and the broader public.

 This is the key to increasing the social value of the Downs-
 view Park now and in the future. PDP has committed itself to

 a strategy of on-going and transparent public consultation to
 ensure that as Downsview Park is developed, it remains rele-
 vant to the needs of the community. Similarly as communities
 evolve and their needs change, the park will aim to be respon-
 sive to those changes. This is the essence of social sustain-
 ability. We are building the Park for all and so everyone should
 feel that they are an important part of the process.

 Through innovative programming, Downsview Park embod-
 ies the values of community, heritage, environment, innovation
 and technology. These values transcend the entire site,
 across all land uses. As Downsview Park evolves, the values
 of stewardship, beauty, play, legacy and sustainability will
 come into greater prominence. Like the evolution of anything,
 it becomes more beautiful over time.

 The following are PDP's social sustainability goals:
 • Encourage public/community participation as part of the plan-
 ning and development of the Park;

 • Encourage formal and informal educational opportunities
 geared to the Park's themes;

 • Encourage activities in the Park that allow for creative devel-
 opment;

 • Promote heritage preservation, commemoration, celebration,
 education and research at the Park;

 • Promote educational opportunities with respect to present-
 day and future innovation and technology;

 • Encourage respect for cultural diversity, equality of opportu-
 nity and people living together harmoniously and in mutual
 support of each other;

 • Provide a social and economic impetus, raising the quality of
 life in the surrounding community;

 • Meet human needs for "re-creation," relaxation, exercise and
 other aspects of healthy living.

 All this means enjoying, celebrating and engaging the people
 naturally in every respect.
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 Fig. 5: Toronto - Map showing the current design of the Downview Park site.
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 Environmental sustainability
 The environmental sustainability potential of Downsview Park
 is almost limitless as we renaturalize the site for future gener-
 ations. PDP has inherited much of the infrastructure required
 for the site to sustain itself "off grid" in terms of heat and elec-
 tricity production and consumption and water safety. There is
 a steam plant on-site to generate heat and electricity as well as
 underground water reservoirs. District Energy is the key to our
 future to making sustainability a reality.

 The buildings on site are structurally sound and amenable to
 development and refurbishment as "green buildings" and the
 park plan contains a well-considered strategy for water man-
 agement across the site. These are the cornerstones of envi-
 ronmental sustainability and provide a solid foundation on
 which the Downsview Park sustainable community can be
 built.

 Stewardship is the key to a successful rebuilding of the man-
 date for the site. PDP has successfully partnered with Earth
 Day Canada over the last seven years in promoting the values
 of environmental sustainability to the local community and the
 broader public. The company has also collaborated with such
 organizations as the Toronto and Region Conservation Author-
 ity, Evergreen Foundation, Toronto Wildlife Centre and the City
 of Toronto on environmental issues. Collaborative efforts will

 continue to be pursued and more can intensify as we continue
 to grow and prosper.

 The following are PDP's goals for environmental sustainability:
 • Provide environmental education opportunities, focusing on
 environmental renewal in an urban environment;

 • Encourage partnerships with environmental organizations on
 best practices, co-operative projects and education;

 • Evolve and enhance the existing urban ecosystem of the
 Park;

 • Encourage and promote innovative environmental practices
 and leading-edge environmental technologies and encour-
 age environmentally innovative business to locate at the
 Park;

 • Promote the reduction, reuse and recycling of waste, and
 undertake a composting program so the compost can be
 used to improve the soil in the Park;

 • Promote and encourage the use of public transportation as a
 model for all to follow and to encourage the use of bicycles
 and walking;

 • Encourage energy conservation and the use of energy sour-
 ces that will reduce greenhouse emissions, improve local air
 quality and encourage energy conservation;

 • Manage storm water in an environmentally beneficial man-
 ner;

 • Implement water and waste water conservation practices in
 buildings and on the lands;

 • Utilize safe wastewater irrigation throughout the Park;
 • Encourage the re-use and rehabilitation of viable building

 structures;
 • Encourage the construction of buildings which are energy

 and water efficient;
 • Encourage the use of recycled materials.

 Sustainability metrics
 Key to the success of PDP's sustainable community is the
 development of an empirical yardstick by which progress can
 be measured. It matters not what we say unless we can prove
 that we are making progress towards our key goals and priori-
 ties. PDP is challenging the conventional notion that sustain-
 able parks in urban areas are just islands of nature. The natu-
 ral city must acknowledge that there are challenges to meeting
 these important tests. PDP's view of sustainability requires a
 symbiotic relationship between business and park: the park as

 a business and PDP's business as a park. Downsview Park
 aims to be a demonstration of economic, social and environ-
 mental sustainability objectives working together to create a
 new harmony, a new definition of natural and balance in an
 urban context.

 Sustainability Community Development Guidelines are being
 developed and will be implemented to create the demand base
 for the private sector to help us create Downsview Park. This
 will make the entire site (the greenspace, the cultural and recre-
 ational lands, the residential lands, and the business/commer-
 cial elements) one seamless and integrated community and a
 showcase of urban sustainability. Commercial development is
 an important dimension within the context of the greenspace
 and the promised legacy for future generations. Wherever one
 is on the site, one will feel and know that one is at Downsview
 Park. If you do not, then we have not created the new Natural
 City that we intended.

 The Sustainable Community Development Guidelines will
 contain a land use plan and development policies; streets,
 blocks and community plans; an open space plan; sustainable
 urban criteria; sustainable building standards; an energy uti-
 lization plan; a sewer and water reduction plan; a sustainable
 housing plan; a public participation and marketing plan; a
 financial needs assessment for PDP; and new ideas for further
 investigation and innovation.

 Success stories in sustainability and building
 the Natural City: The Hangar and Film Studios:
 • Downsview Park's Hangar Sports Complex is a 400,000
 sq.ft (37,160 sq.m) building divided into five bays, that echoes
 with the history of aviation in Canada. When the Canadian
 Forces military base closed in 1996, two of the bays in the
 Hangar were subsequently converted into a rudimentary
 sports facility - five indoor soccer fields, a set of changing
 rooms, a common space and a small administrative area run
 by a private sector operator.

 Downsview Park inherited this promising, though initially
 unprofitable soccer operation and nurtured it back to financial
 health with the help of the Ontario Soccer Association. But its
 limited focus on soccer was only seasonal. Later, in partner-
 ship with another sports management partner, Downsview
 Park added five indoor beach volleyball courts which currently
 serve as a training ground for Canada's Olympic Beach
 Volleyball team and a modernizing sports venue. Today, the
 Hangar attracts more than 300,000 people per year to the
 park. In addition to this, BMW Canada leases the surrounding
 tarmac and one of the hangar bays to host their highly suc-
 cessful Advanced Driver Training Program where Downsview
 Park can be more than a landlord and those that invest in the

 space know that we expect them to be part of the sustainable
 community in every way possible.

 The next phase in the development of the Hangar Sports
 Complex is its evolution into the Downsview Park National
 Sports Institute - a project undertaken in partnership with the
 Canadian Olympic Committee and the Canadian Sports
 Centre (Ontario) - in which the Hangar will expand to accom-
 modate the needs of Canada's elite, high performance ath-
 letes.

 • Downsview Park Film Studios: The Park also inherited

 from the armed forces a 1,000,000 sq.ft (92,900 sq.m) build-
 ing, formerly a military Supply Depot complete with a million
 gallon (4.5 million liters) underground reservoir of water for fire
 safety and indoor bays for easy transportation. Part of this
 building has been converted into the Downsview Park Film
 Studios, which, over the years, has attracted a steady stream
 of some of the world's best-known producers, directors and
 actors. The world stops at Downsview Park in many ways and
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 this and other important examples all contribute to the
 Downsview Park experience at the highest levels.

 Opportunities for collaboration with
 stakeholders in the GTA and beyond
 Downsview Park presents a wealth of opportunities for imagi-
 native partners to collaborate in the creation of our sustainable
 community. These opportunities include public education ini-
 tiatives, the design and retrofitting of green buildings, district
 energy, sustainable energy demonstrations, sustainable indus-
 try development, community involvement in horticultural/culti-
 vation initiatives, and collaboration with other sustainable com-
 munities. We continue to "talk the talk" of becoming a compo-
 nent of the Natural City. It is now time to "walk that talk" at a
 real level.

 The aim at Downsview Park is to follow a course of strategic
 development that will produce strategic results well beyond the
 borders of the park. Located in the heart of the magnitude of
 the enterprise, Downsview Park is expected to attract a steady
 stream of tourism and create new employment opportunities in
 the area. In addition to showcasing Canada's heritage and
 cultural mosaic, Downsview Park is designed to evolve into a
 truly sustainable community.

 Communications

 One of the main challenges of building the sustainable com-
 munity is simply communicating and effectively articulating the
 unique nature of this initiative to the public and to various
 potential stakeholder groups, who, once the idea is under-
 stood, could become effective champions for the cause. In all
 of its simplicity, it becomes very difficult to communicate what
 we are doing and how we are going to get there.

 The idea of using a traditionally commercial instrument (a
 Crown Corporation) to fulfill a social policy objective (a regen-
 erated green environment that promotes recreation and well-
 being in an urban environment) using a distinctively non-
 traditional strategy (sustainability principles and policies) is
 best explained to the public incrementally, and by example.
 But understandably, people want immediate results.

 The communication challenge is to be met by having the pub-
 lic observe the process of actually building the park. The
 agenda for building the sustainable community is simple: PDP
 calls it the Park first philosophy. It is the Park that drives all of
 the development. It is the sine qua non of the mandate. Essen-

 tially this means: lead by building the recreational greenspace.
 Then create sustainable community development guidelines
 to ensure that the integrity of the values is preserved. The next
 step is to acquire stakeholder commitments, develop a broad
 understanding of the ambition, gain converts willing to support
 the fulfilment of the mandate. Finally implement the commit-
 ments related to the guidelines that add further credibility to the
 vision.

 To date, PDP has been successful in adopting and imple-
 menting this strategy. Examples of our collaboration with
 stakeholders include: a tenant relationship with the Toronto
 and Region Conservation Authority which also offers PDP on-
 going access to the expertise required to fulfill key aspects of
 the environmental agenda; collaboration with the Ontario
 Sports Alliance, Canadian Sports Centre (Ontario) and the
 Canadian Olympic Committee; memorandum of understand-
 ing in development with the City of Toronto regarding an oper-
 ating protocol regarding how we will build Downsview Park
 together; improvements to surrounding streets and the possi-
 bility of a fire station in the park; discussions with the Province
 of Ontario regarding a GO T ransit commuter train station in the
 park and tax incremental financing that helps the park prosper.
 These and other relationships are fundamental to PDP's duty
 to fuse the various institutions of Canada with its commitment

 to sustainability in all facets of urban environmental develop-
 ment.

 Conclusion
 The past successes of PDP have been considerable and the
 future potential of PDP is immeasurable. However, much of
 the promise has yet to be fulfilled and much of the progress
 cannot be seen with the naked eye. Like anything natural it
 takes time to evolve and time to make a real impact. A great
 deal of progress has been made by the company to fulfill its
 mandate and achieve its vision for Downsview Park. PDP has

 created a winning formula for the creation of an urban park for
 the 21st century and a leading edge sustainable community to
 realize the potential and opportunity of building a Natural City.

 References
 GOVERNMENT OF CANADA (1994), Budget Plan.
 PARC DOWNSVIEW PARK INC., BOARD OF DIRECTORS (2002),

 Vision Statement

 Ekistics, 424, January/February 2004 5*1
 425, March/April 2004

 426, May/June 2004

This content downloaded from 136.186.80.72 on Thu, 01 Feb 2018 03:57:09 UTC
All use subject to http://about.jstor.org/terms



 The price of sprawl in Ontario, Canada

 Ray Rivers

 The author is an environmental economist who provides consulting ser-
 vices to a wide range of clients from private industry, environmental in-
 terest groups and the federal and provincial governments. He has
 worked with the federal departments of Environment, Agriculture and
 Fisheries and Oceans and the Ontario Ministry of the Environment; lec-
 tured at Concordia, the University of Ottawa and Wilfred Laurier
 University in Public Administration and Sustainable Development; and
 written widely on a range of environmental topics. Ray Rivers was the
 Canadian co-author of the Land Use sections in the 1996/1998 State of

 the Lake Ecosystem Conferences. The text that follows is an edited and
 revised version of a paper presented at the international symposion on
 " The Natural City, " Toronto, 23-25 June, 2004, sponsored by the Uni-
 versity of Toronto's Division of the Environment, Institute for Environ-
 mental Studies, and the World Society for Ekistics.

 Introduction
 Urban sprawl is a type of development characterized by rela-
 tively low population density and relatively high land utilization.
 Sprawl is less associated with, but equally responsible for,
 broader environmental degradation as well as societal disloca-
 tion. Dwellers in sprawling communities typically face long com-
 mute times on the way to work and back, affecting both individ-
 ual leisure and family quality-time opportunities. The private au-
 tomobile is the primary mode of commuting in sprawled com-
 munities since low population densities make the relative cost
 of public transit very high on a per capita basis. Municipal tran-
 sit authorities respond to high transit per capita costs, low rider-
 ship, and the corresponding low fare box revenues by limiting
 transit service by time of day and geographic area and thus fur-
 ther making the automobile an even more preferred means of
 transportation for individuals in these communities. Further, re-
 cent studies indicate that the sprawl form promotes an unhealthy
 lifestyle as a result of inadequate exercise for residential
 dwellers. People who live in suburban sprawling communities
 tend to walk much less and less often than those in higher den-
 sity urban centers.

 The list of issues related to urban sprawl is extensive.

 • For example (fig. 1 ), Ontario Ministry of the Environment doc-
 umentation indicates that transportation accounts for the ma-
 jority of smog related pollutants in Ontario cities, such as nitro-
 gen oxide. Private automobiles and trucks are the most signif-
 icant contributors of these pollutants.

 • In addition, city budgets are constantly challenged by the need
 to provide, maintain and rebuild community roads at the expense
 of other services. The result is an increasing cost of living in

 Fig. 1 : Ontario in Canada.

 these sprawling communities. For example, insurance compa-
 nies pass on to consumers the ever increasing costs of auto in-
 surance that is characteristic of areas of high traffic congestion
 and the consequent high accident rates from sprawling towns
 and cities.

 • Finally, and not least of all, urban sprawl is a huge consumer
 of land, depriving that land from other non-urban uses, such as
 farming or natural habitat. A recent study by Statistics Canada
 highlights the degree to which prime agricultural land has been
 converted into houses, institutional buildings, factories and
 roads. The Rural and Small Town Canada Analysis Bulletin
 (vol. 6, no.1 , Jan. 2005) highlights how, by 2001 , about half of
 Canada's urbanized land was located on dependable agricul-
 tural land (all land in Classes 1 , 2 and 3)1 and that over the 1 951
 to 2001 period, the supply of agricultural land declined by 4 per-
 cent while the demand for cultivated land increased by 20 per-
 cent.2 Towns and cities occupied over 1 1 percent of Ontario's
 Class 1 agricultural land by 2001 .

 More than 56 percent of Class 1 agricultural land in Canada
 is concentrated in Ontario. Of that, the proportion which is now
 covered by urbanization has virtually doubled from 1 971 to 2001
 (to 1 1 percent). This indicates that Ontario's urban planning sys-
 tems, which involve a complex set of safeguards with provincial
 oversight and local/regional official plans and formal planning
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 processes, have failed to protect agricultural land against urban
 sprawl.

 In the course of their 1996 to 2000 State of the Lakes Eco-

 system Conferences (SOLEC), the Canadian and US govern-
 ments noted that land use is the biggest environmental problem
 facing the Great Lakes Ecosystem and that the urban sprawl
 land form is the primary component of this problem. The rates
 of sprawl in Ontario and US Great Lakes basin states were vir-
 tually indistinguishable. An interesting side observation of the
 SOLEC research was that urban sprawl occurred even in com-
 munities where the rate of population growth was very low or
 even negative (de-population). For example, Cuyahoga County
 in Ohio, USA, had declining population rates in the study peri-
 od but still encountered urban sprawl at rates not dissimilar from
 that in Ontario. Clearly, population growth is not the sole or even
 the major driver of urban sprawl.

 If population is not the key driver behind urban sprawl, then
 some other factor, such as economics, must be the driving fac-
 tor. Since inner city land is typically more expensive to purchase
 and build on than open farm fields, one can conclude that eco-
 nomics plays a key role in this sprawl phenomenon. Quite sim-
 ply, developers can make greater profits from building on these
 lower cost greenfields, than they can by re-development on high-
 er priced land within existing cities. Of course, there are costs
 associated with the provision of new services and infrastructure
 for green field development, but these are often subsidized to a
 greater or lesser extent. It is the thesis of this paper that the eco-
 nomics associated with greater profitability of greenfield devel-
 opments is a primary driver for continued urban sprawl.

 Consequently, this paper examines economic solutions to
 what is essentially an economic problem - an imbalance in the
 market place for development land for new housing and indus-
 try. It is not that an economic solution might necessarily provide
 the entire answer to the problems identified above, or even the
 best answer to the ongoing problem of unabated sprawling ur-
 ban development. However, economic incentives/disincentives
 for development that make communities more efficient would
 be a practical companion to better urban planning and green-
 belt controls.

 The natural city
 Cities are the work of humans and not a part of nature, as we
 typically refer to that term. However, cities which are more live-
 able, efficient and environmentally supportive deserve to be
 called natural cities - if any do. The development of cities is
 guided by the controls that manage its growth, its overall urban
 form and its balance. By-laws typically serve to limit the activi-
 ties of individuals within the city, while zoning restricts and guides
 where people may work, shop, sleep, drive and park and how
 the places in which they do these things must look and feel.
 Finally, subsidies, such as the funding of new development in-
 frastructure and taxes and fees, both influence the final urban
 form.

 The history of urban planning in Ontario is blighted by the fact
 that the very instruments intended to ensure rational devel-
 opment have hastened urban demise in the form of sprawl.
 Whether it be greenbelt (Parkway Belt) multi-level municipal of-
 ficial plans, the Provincial policy statement or policies of the
 Ontario Municipal Board, these planning instruments have failed
 to provide sustainable and liveable communities in spite of the
 prominence, expense and effort that have been placed on this
 very goal. In fact, the creation of city boundaries and official
 plans, which were intended to diminish inefficient urban sprawl,
 may have served to promote it.

 As noted above, it is the thesis of this paper that imperfect land
 markets are a major distortion that have led to and continue to
 encourage urban sprawl. Some of this distortion is related to

 the differences in prices and preferences between long and short
 term markets for land. The ultimate responsibility lies with mu-
 nicipalities and the Province of Ontario which lack the will or abil-
 ity to constrain the expansion of urban boundaries and thus hold
 the line on urban sprawl. This becomes a political issue in the
 end as municipal councils lack the tools by which they can sim-
 ply say no to new sprawl.

 Given the reality of politics, there is a need for new econom-
 ic instruments in the municipal tool kit. The research coming out
 of the SOLEC process indicated that, despite Ontario's rigorous
 planning process, there was little difference in the degree to
 which urban sprawl has dominated development on both sides
 of the border. Thus, economic instruments could play a vital role
 for US as well as Canadian urban communities.

 A natural city should be for humans what a natural forest is for
 wildlife. If the characteristics of successful ecological commu-
 nities include diversity, complexity, efficiency and redundancy,
 then these should be present in the natural city. However, these
 characteristics are rarely present in typical urban sprawl com-
 munities. The thesis of this paper is that if economics is to blame
 for sprawl, then economic instruments could help to fix the prob-
 lem.

 Economic instruments
 The term "economic instruments," as used in public policy, in-
 cludes a wide range of tools that are available to governments
 for implementation to motivate human behavior and to pay the
 bills. Some instruments, such as property taxes, are not typi-
 cally discretionary in application but are applied broadly to raise
 money to pay government bills. Other economic instruments,
 however, may be intended to promote changes to societal be-
 havior. All of these economic tools can be assumed to result in
 some kind of effect in human behavior, whether intended or not.
 However, the incidence of any economic instrument and the rel-
 ative elasticity of demand and supply for the services being taxed
 are important factors in determining the overall effect of any in-
 strument.

 Much as taxes and charges lead to changes in behavior, sub-
 sidies provide incentives for sustainable or unsustainable de-
 velopment. Subsidies may be direct or indirect and implicit. In
 some cases, they may not necessarily be seen as subsidies.
 For example, funding municipal infrastructure for a new devel-
 opment out of municipal general revenue is an implicit subsidy
 to the development, yet does not typically appear as a cash
 transfer to the developer as it likely would be spent directly by
 the Council on the project. This funding makes the development
 less expensive for the developer and encourages the project to
 proceed, since the result should improve demand and prof-
 itability for the developer.

 The following two economic instruments are proposed for con-
 sideration to disincent urban sprawl type developments:

 • a new tax to rebalance the huge economic advantage that ex-
 ists for developers holding relatively inexpensive farm or nat-
 ural lands, once that land is approved for development; and,

 • a second instrument which would involve a sophisticated reg-
 ulated land trading scheme, by which greenfield developments
 would proceed with their project, contingent on more efficient
 inner city development being undertaken.

 The objective of these instruments is to increase the degree of
 density of Ontario's urban communities with the expectation that
 this will lead to economies of scale in the use of municipal re-
 sources and improved overall efficiency.

 The sprawl tax
 There is a significant price difference between downtown land
 and farm or natural greenfield land. In part, this is attributable
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 to the value that has been added to inner city land which has
 been fitted with sewers, roads and other infrastructure. How-
 ever, the opportunity costs associated with agricultural and nat-
 ural lands, as compared to residential/industrially developed
 lands, is the most significant part of the equation.

 The economic return per hectare of agricultural land is con-
 siderably lower than what one would expect from developed
 lands. In most cases, there are no markets where transaction
 values can be established for the services provided by natural
 lands and, where there are usage charges, these values are typ-
 ically poor proxies for what one is willing to pay (contingent val-
 ue) for use of the natural resource. Speculators and develop-
 ers purchase farms in the outskirts of urban boundaries and wait
 until the opportunity avails itself to convert this land into the ur-
 ban form.

 Urban sprawl is profitable, largely because the cost of land is
 so much less for new suburban development than it is for down-
 town in-fill or redevelopment projects. The Ontario Real Estate
 Association publishes real estate listings for land throughout
 Ontario. Industrial land prices ranged from CAD1 0,000 (approx.
 US$8,500) to CAD50,000 (approx. US$45,000) per hectare in
 smaller communities and ten times that amount in larger com-
 munities. This illustrates the potential profitability of building in
 rural and suburban locations as opposed to downtown locations.

 However, it is the comparisons between the per hectare val-
 ues of development land in cities like Toronto and agricultural
 land in rural, nearby communities like Milton that illustrate the
 magnitude of the profitability of urban sprawl. For example, an
 unserviced parcel of land that had been designated rural
 residential with future development potential was listed at
 CAD75,000 (approx. US$60,000) for 24.6 acres (approx. 12
 hectares) while inner city development land was listed for
 CAD2.9 million (approx. US$ 2.4 million) for approximately half
 an acre (approx. quarter of a hectare).

 The goal of the Sprawl Tax is to influence and re-balance the
 market for development land such that agricultural land being
 used for development bears a value closer to that of inner city
 lands. Raising the price of agricultural (or natural) lands to ur-
 ban development price levels is justified, since these lands will
 no longer be used for farming or their original natural uses. This
 sprawl tax will provide a strong incentive for inner city and pos-
 sibly, brownfield development.

 The Sprawl Tax would need to be set so as to equalize the
 land cost differential between prices for agricultural land and the
 value of residential/urban use in inner city urban development.
 The fee would be collected from prospective greenfield devel-
 opers, as a condition of development, based on the difference
 between average inner city prices and the likely greenfield price.
 Revenue collected could be earmarked and dedicated for spe-
 cific uses such as to:

 • redevelop brownfields;
 • upgrade inner urban areas;
 • contribute to urban infrastructure renewal; and,
 • retrofit/green the city.

 An example might be useful at this point. A developer applies
 for a new sprawl development on 1 00 hectares greenfield agri-
 cultural which is valued at US$10,000 per hectare (for its next
 best farm use, or based upon the recent purchase price). The
 equivalent land requirement for an inner city development would
 be US$1 million per hectare (ha). Allowance could be made for
 servicing the greenfield property and other infrastructure re-
 quirements which would bring the greenfield land costs closer
 to US$100,000 per ha. Building an equivalent number of resi-
 dences in the inner city might require less land as a more com-
 pact urban form would be more appropriate for an inner city de-
 velopment, perhaps as little as 50 percent less in this hypothet-
 ical example.

 The development land values are then: 100 ha @ $100,000
 = $10 million for the greenfield urban sprawl development.
 Alternatively the equivalent number of residences could be de-
 veloped in the inner city with 50 ha @ $1 million = $50 million.
 In this case, the difference in net land costs ($40 million) would
 be subject to the sprawl tax, which might be set at anywhere
 from 50 to 1 00 percent of the difference. Thus, in excess of $20
 million would be available from that sprawl development for oth-
 er purposes as suggested above, should the developer decide
 to proceed with the development.

 If the development were based on 500 residential units and
 the land costs were fully passed on to the final purchasers, each
 house would cost $40,000 more than was the initial planned sale
 price in this example. The result would be to influence the de-
 mand for new sprawl development, since these residences are
 $40,000 more. This provides an additional incentive for inner
 city development and away from urban sprawl. As noted above,
 the sprawl tax revenues could be provided to cities to assist with
 low cost, inner city high density housing, urban transit system
 support, brownfield re-development and urban renewal or oth-
 er worthy causes.

 Sprawl offset trading
 Rather than applying a tax or subsidy, there are a number of reg-
 ulatory instruments, including the model provided by the highly
 successful British Columbia Agricultural Land Reserve, which
 has been of assistance in curtailing urban sprawl in that
 Province.3 Alternatively, another option is the economic regu-
 latory instrument inherent in offset trading.

 Offset trading, typically applied to manage air emissions, is a
 process whereby regulated organizations which reduce their
 emissions beyond required limits may convert their surplus emis-
 sion reductions into emissions credits or offsets. These offsets

 may be sold to other regulated organizations which are unable
 or unwilling to meet their emissions limits. Providing each reg-
 ulated organization's emissions limits are met by undertaking
 emission reduction actions or by purchasing and retiring emis-
 sions offsets, the regulation will achieve its intended purpose.
 Since those organizations with high emission costs may pur-
 chase from those who can exceed their reductions at a lower

 cost, offset trading ensures that emissions limits are met in the
 most economically efficient way.

 The following example applies the principles of offset trading
 to reducing urban sprawl (low density suburban development),
 given that reducing urban sprawl is an objective. This concept
 assumes that higher density residency developments (housing
 units per hectare) occur in the inner city and the outskirts are
 characterized by relatively lower density development. In order
 for this concept to work, a regulation would be required to re-
 strict all new development to achieve a desirable level of high
 residential density (houses per ha). All new development would
 need to meet that density target or be required to purchase
 sprawl offsets sufficient to meet the density limits.

 For example, let us assume that the density target was set
 at 100 residential units per hectare. A greenfield developer
 coming in with a plan for 5 units per ha would have to obtain
 another 95 units per ha to offset the low density impact of the
 development. This might motivate the developer to redesign
 the original development plan or to cancel it. Alternatively, the
 greenfield developer could purchase the necessary offsets from
 someone else who has developed with densities greater than
 100.

 Sprawl offsets would be valued in a market among buyers and
 sellers with a price contingent on available supplies of offsets
 and the demand for these. However, if an offset were valued at
 US$1 0,000, this regulatory program would increase the price of
 the development in the original design by another $950,000 per
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 ha. The developer in this example might want to reconsider the
 sprawl proposal, might increase density or might seek alternate
 development opportunities.

 High density urban sprawl occurs when greenfield develop-
 ments in outskirt locations are desiged to accommodate high
 residential rates of occupancy. In many ways, it could be ar-
 gued that high density sprawl is worse than low density sprawl
 since the transportation and other issues associated with sprawl
 are magnified as the population is increased. Unless measures
 are taken to ensure adequate transportation and other ameni-
 ties, it might be preferable to restrict this kind of high density
 sprawl entirely, particularly if a sprawl offset trading program is
 being considered.

 A sprawl offset trading scheme, although complicated, is at-
 tractive and indeed could be very effective at re-balancing the
 distortions between the use of agricultural and agriculturally
 priced land with that of the inner city. To that end, this mecha-
 nism makes clear the signal for higher density (more efficient)
 developments and more efficient development as opposed to
 the continued exploitation of farm and natural lands. The key to
 making this tool successful lies in setting an appropriate densi-
 ty target and in ensuring that it serves the goal of increasing both
 inner and total city densities to make the delivery of mass tran-
 sit and other urban amenities more cost effective.

 Unlike a tax, a regulated offset program might be less sus-
 ceptible to manipulation or political influence, since it would func-
 tion automatically once the density rate had been set. Unlike
 taxes or subsidies, this tool would be independent of municipal
 budgetary decisions and all developers would have both clear
 signals and know the full costs facing them, should they decide
 to invest in greenfield developments.

 Conclusion
 Existing urban planning systems, such as that which is in prac-
 tice in Ontario, were developed, in large part, to protect against
 continued "urban sprawl" and its impacts. History has shown
 that these planning systems by themselves have failed to stop
 urban sprawl and have, in fact, proved no better in this regard
 than practices in jurisdictions without such complex programs.
 The problems of urban sprawl are well known and include high-
 er costs for residents, environmental degradation and social dis-
 location.

 There is a need to find and implement new mechanisms to
 complement urban planning and to harvest the potential of market-
 based economic incentives for more sustainable and natural ur-

 ban development. The fundamental causes for urban sprawl
 are economic, related to the imbalance in the marketplace for
 land valued for farming (or natural uses) and for urban devel-
 opment. Thus, in the absence of strict regulatory land-use con-
 trols which limit the use of farm land for urban purposes, eco-
 nomic instruments can play a vital role in market correction.

 Two models, one that adds a positive tax to land converted
 from farm use to urban sprawl and one that promotes inner city
 development by requiring the purchase of sprawl offsets, have
 been proposed in this paper. Although there may be other eco-
 nomic instruments which might also assist in re-balancing the
 market place for development land, these two merit further con-
 sideration.

 Notes
 1 . There are seven classes used to rate land capability. Class 1 lands

 have the highest and Class 7 lands the lowest capability to support
 land use activities of each sector (see also Note 3).

 2. 'The (British Columbia) Agricultural Land Reserve (ALR) is a provin-
 cial zone in which agriculture is recognized as the priority use.
 Farming is encouraged and non-agricultural uses are controlled. The
 ALR covers approximately 4.7 million hectares. It includes private and
 public lands that may be farmed, forested or vacant land. Some ALR
 blocks cover thousands of hectares while others are small pockets of
 only a few hectares. In total, the ALR comprises those lands within
 BC that have the potential for agricultural production. The Agricultural
 Land Reserve takes precedence over, but does not replace other leg-
 islation and bylaws that may apply to the land. Local and regional gov-
 ernments, as well as other provincial agencies, are expected to plan
 in accordance with the provincial policy of preserving agricultural land.
 The Agricultural Land Commission Act sets the legislative framework
 for the establishment and administration of the agricultural land preser-
 vation program." ( Source : http://www.alc.gov.bc.ca/alr/alr_main.htm).

 3. The Canada Land Inventory comprises four sectors - agriculture,
 forestry, recreation, and wildlife. For each of these sectors there are
 seven classes used to rate land capability. Class 1 lands have the
 highest and Class 7 lands the lowest capability to support land use
 activities of each sector. 'The Government of Canada developed the
 Canada Land Inventory (CLI) under the auspices of the Department
 of Regional and Economic Expansion (1963-1971) and the De-
 partment of the Environment (renamed Environment Canada), (1 971 -
 1 994). The program was officially discontinued in 1 994. The process
 to transfer the data and intellectual property to the National Archives
 of Canada started in 1 995. Since 1 995 several Canadian federal de-

 partments have been instrumental in extracting the data from the old
 tapes to modern formats and media, including: National Archives of
 Canada, Agriculture and Agri-Food Canada, Statistics Canada, and
 Natural Resources Canada." ( Source : http://geogratis.cgdi.gc.ca
 /CLI/right.html).
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 "The Natural City" Symposion at the University of Toronto

 Fig- 1 : Plan of the University of Toronto, St. George Campus, with the location of the buildings where the activities of the Symposion took place.

 Fig. 2: Entrance of the Medical Sciences Centre
 building where the Symposion took place.
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 Is Smart Growth a smart adaptation strategy?
 Examining Ontario's proposed growth under climate change

 Brad Bass

 The author is a member of Environment Canada 's Adaptation and Impact
 Research Group, located in the Centre for Environment at the University
 of Toronto. His primary research interests include the use of ecological
 technologies in adapting urban areas to atmospheric change, the im-
 pacts of climate change on the energy sector, and the characteristics of
 adaptable systems. His current work on ecological technologies includes
 green roofs, vertical gardens and living machines. Dr Bass has been in-
 volved in two major projects, in Ottawa and Toronto, to evaluate the im-
 pact of green roofs on the urban heat island, energy consumption,
 stormwater runoff and water quality. Currently, Dr Bass is conducting re-
 search on integrating green roof infrastructure with other vegetation
 strategies ata community scale, simulating the impact of a green roof on
 the energy consumption of individual buildings.

 Introduction
 Urban planners and other municipal officials throughout North
 America, Europe and Australia have been grappling with the
 costs of urban sprawl. Amongst this community of profession-
 als and others, the realization has dawned that urban sprawl has
 led to increased traffic congestion, with its attendant economic
 and health costs, loss of green space and impingement on wa-
 tersheds, increased infrastructure requirements and costs and a
 loss of a unique sense of place that is found in the downtown
 neighborhoods of most cities. There have been several re-
 sponses such as fixed boundaries for urban areas and green
 spaces and new urbanism, but the 1 990s witnessed the birth of
 a new movement in planning called Smart Growth. Smart
 Growth proposes a number of initiatives to reduce or stop urban
 sprawl, to reduce traffic congestion and to increase the economic
 viability of cities.

 The most common element in Smart Growth plans is delimit-
 ing the areas where cities can expand and encouraging higher
 densities on commercial and residential land use. These mea-

 sures are accompanied by mixed land use areas to put people
 closer to work and closer to commercial activities to reduce the

 reliance on the automobile and increase social capital; invest-
 ments in public transit; development in proximity to public tran-
 sit; and the protection of green space. It is hoped that these mea-
 sures will lead to more vibrant, pedestrian friendly communities,
 reduce the cost of new infrastructure by concentrating growth in
 existing areas, reduce the number of private automobile trips and
 provide more affordable housing. To one degree or another,
 these elements are found in Portland, Oregon, USA; Sydney,
 Australia; and in the Canadian Province of Ontario's new growth
 management strategy (MINISTRY OF PUBLIC INFRASTRUCTURE
 RENEWAL, 2004).

 Smart growth initiatives should not be viewed solely as an en-

 vironmental strategy to preserve green space or a rural strategy
 to preserve farmland. The Province of Ontario considers it to be
 a crucial step in maintaining and increasing the competitiveness
 of the Golden Horseshoe Region, which is the economic engine
 of the province and the country. It is not only driven by the need
 to maintain competitiveness, but to accommodate the future pro-
 jected growth in the region in a manner that protects the region's
 watersheds, valuable green space including two UNESCO
 Heritage sites, preserve farmland and reduce the growth in traf-
 fic congestion.

 Smart Growth stands on an economic, environmental and so-
 cial pillar, but the emphasis differs from region to region. Thus,

 • in Northern Ontario, the major concern is declining population
 and recommendations to the Provincial Government focus on

 new ideas in regional development, such as industrial clusters,
 and community building to keep people in the North and to draw
 new migrants to the area (MINISTRY OF PUBLIC INFRASTRUC-
 TURE RENEWAL, 2003);

 • The Smart Growth Panels in Western and Eastern Ontario have

 had a decidedly more rural flavor, although with cities such as
 Ottawa and London, they also reflected the land use concerns
 found in Central Ontario (MINISTRY OF PUBLIC INFRASTRUC-
 TURE RENEWAL, 2003).

 The benefits of Smart Growth initiatives are not being questioned
 in this paper. The question posed is whether a planning strate-
 gy that is supposed to lead to more compact development in-
 creases or decreases the vulnerability to climate change, partic-
 ularly in Central Ontario. It will be argued that, in some ways, it
 increases and, in other ways, decreases the vulnerability to cli-
 mate change. If a Smart Growth policy does increase our vul-
 nerability, it should not be dismissed, due to the potential bene-
 fits of curbing urban sprawl in Central Ontario. Those compo-
 nents of the growth management plan that decrease Central
 Ontario's vulnerability to climate change should be noted and ad-
 dressed as necessary.

 How Smart Growth reduces

 vulnerability to climate change
 Two specific impacts - increased storm water runoff and warmer
 summers - will be used as the focal point from which to assess
 the extent to which a Smart Growth strategy will decrease vul-
 nerability to climate change and enhance adaptability to climate
 change in Central Ontario. An increase in runoff is expected to
 result from an increase in extreme precipitation events. It is ex-
 pected that warmer summers will not be characterized so much
 by an increase in average temperature, but an increase in the
 severity, frequency and/or length of heat waves.
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 Flg. 1: The Greater Golden Horseshoe area, Ontario, Canada.

 There are three objectives of Central Ontario's Smart Growth
 strategy, known as the Greater Golden Horseshoe Growth Plan
 (fig. 1 ) that would appear to reduce our vulnerability to both of
 these impacts:

 • protecting green space;
 • reducing congestion; and,
 • compact development.

 • The designation of protected green spaces and the re-
 strictions on expanding urban boundaries suggest that the growth
 in impermeable surfaces, the root anthropogenic determinant of
 runoff, will be reduced or halted. Thus rain falling on these areas

 would not be expected to contribute to the total regional runoff
 and would not increase the risk of flooding due to higher spring
 stream flow, although this risk could be increased by other fac-
 tors.

 • Reducing traffic congestion, particularly within the urban
 core areas, and more compact development, would appear to
 be good adaptations to a warmer summer. All machinery con-
 tributes waste heat to the atmosphere, increasing the urban tem-
 peratures. Reducing traffic congestion would reduce the waste
 heat generated by idling automobiles and should have some im-
 pact on summer temperatures, although how large an impact is
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 not known. However, the severity of smog is also increased un-
 der warmer temperatures and traffic congestion. Reducing au-
 tomobile emissions by reducing the use of automobiles would re-
 move a source of pollutants for the formation of smog and is a
 logical adaptation to a warmer climate. Another benefit that might
 be expected from reducing the number of automobiles in the ur-
 ban core is a decrease in traffic accidents, and their associated
 costs, due to inclement weather.

 • Compact development would also appear to reduce our vul-
 nerability to warmer summers as it allows for an optimization of
 infrastructure, particularly new infrastructure for delivering alter-
 natives to electricity from Ontario's power grid. For example, pro-
 viding air conditioning through a district approach, such as deep
 water cooling from a body of water, is more feasible with higher
 densities. This would reduce the dependency and the drain on
 the grid during periods of peak summer demand. Even without
 an alternative source for cooling, compact development should
 provide more opportunities for optimizing HVAC infrastructure,
 which should result in some energy savings during peak demand.
 Protecting green space would also reduce the geographic ex-
 pansion of the urban heat island, an increase in urban tempera-
 tures as vegetation is replaced by hard, impermeable surfaces,
 typical of urban development. These surfaces absorb most of
 the incoming solar radiation, converting it to heat. On vegeta-
 tion, a significant amount of incoming solar radiation is used for
 évapotranspiration and is bound up in the water molecules that
 are transported into the atmosphere. Hence, vegetated areas
 are cooler than non-vegetated areas.

 Compact development also reduces the amount of new in-
 frastructure required for drainage and sewage, thus freeing up
 additional funds that would otherwise have to be spent on main-
 tenance and replacement of infrastructure. Although develop-
 ers are responsible for installing the infrastructure for new de-
 velopments, once the construction is complete, the responsibil-
 ity for maintenance and replacement is turned over to the mu-
 nicipality. Low-density development on undeveloped green fields
 requires new infrastructure, which does not optimize the use of
 existing infrastructure, and requires more meters of pipe than
 higher density developments.

 There are other ways in which the proposed regional growth
 management plan may decrease vulnerability to climate
 change. The designation and protection of greenbelts will pro-
 vide corridors for biodiversity, which may be important as
 ecosystems adapt to a different climate. If this includes farm-
 land as well (although only the tender fruit lands receive spe-
 cific notice) it could provide an additional measure of food secu-
 rity. The Greenbelt Discussion paper also proposes to protect at
 least part of the urban forest, which is critical to reducing both
 runoff and the urban heat island (MINISTRY OF MUNICIPAL
 AFFAIRS AND HOUSING, 2004). The proposed plan also includes
 protection of watersheds. Without knowing if water supplies will
 remain at the current levels over the next 30 years, these water-
 sheds may become increasingly important for supplying water
 throughout the region (figs. 1 and 2) and in maintaining the green-
 belt around the Golden Horseshoe (MINISTRY OF MUNICIPAL
 AFFAIRS AND HOUSING, 2004).

 Fig. 2: Golden Horseshoe - The final plan.
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 How Smart Growth increases

 vulnerability to climate change
 Just as Smart Growth may decrease the Golden Horseshoe's
 vulnerability to climate change, it may also increase its vulnera-
 bility. The discussion will be confined primarily to storm water
 runoff and warmer summer temperatures. In fact, many of the
 very features that were cited in the previous section are the very
 same features that have a deleterious effect on the region's abil-
 ity to reduce the impacts of climate change.

 Storm water runoff results from an inability of the surface to ab-
 sorb the precipitation as it falls. Thus it runs overland, and in
 cities, into a drainage system. During a heavy precipitation event,
 the drainage system's capacity is often exceeded, which leads
 to other problems. In parts of the Golden Horseshoe region, the
 drainage and the sewage systems are combined. During a heavy
 rainfall event, the excess storm water is flushed through the
 sewage system, and without adequate storage, the sewage will
 be flushed out of the system before it can be treated, an event
 called combined sewer overflow (CSO). In other systems, and
 even in combined systems, the sheer amount of water leads to
 excess runoff and even floods.

 In an urban environment, roads, sidewalks, driveways and
 parking lots generate a large amount of runoff, but a great deal
 is also generated by rooftops. One strategy for reducing storm
 water runoff is to reduce the amount of impermeable surface,
 and this is often done with vegetation. Typically, urban vegeta-
 tion is reduced with higher commercial and residential densities.
 Thus higher densities will tend to increase storm water runoff, not
 only by squeezing out space for vegetation, but also by increas-
 ing the percentage of area in rooftops.

 The argument that compacting urban growth reduces the im-
 permeable surface on a regional level may not be relevant in the
 Golden Horseshoe. The region already features a large settle-
 ment area. The plan is to increase densities within this settle-
 ment envelope with no mention made about preserving a fixed
 amount of vegetation or reducing the impact of density on runoff.
 In fact, development will be allowed to proceed in areas within
 the settlement area that have already been designated, further
 reducing the amount of vegetation and replacing it with imper-
 meable surfaces. In addition, the proposed growth plan does not
 prohibit future greenfield expansion. It will be allowed under cer-
 tain conditions, and it will also be at higher densities, thus in-
 creasing the amount of impermeable surface, thus increasing the
 amount of storm water runoff. The protection of "municipal
 forests" is proposed solely in the context of recreation and cul-
 ture (MINISTRY OF MUNICIPAL AFFAIRS AND HOUSING, 2004).
 Furthermore, it is not clear whether it applies to those urban
 forests that are only part of a network of green spaces or all trees.

 The proposed growth management plan for the Golden
 Horseshoe region will also increase the vulnerability to warmer
 summers and heat waves. Typically, because of a reduction in
 vegetation, dense urban areas are warmer than their suburban
 and ex-urban counterparts - the phenomenon known as the ur-
 ban heat island. The urban heat island has many ancillary costs,
 in addition to a decrease in thermal comfort. Every one degree
 Celsius rise in temperature increases electricity demand by at
 least 3.8 percent (LIU, 2003), which is a provincial average and
 may be higher within the Golden Horseshoe. This increase in
 demand places additional strain on Ontario's power grid leading
 to more pollution from Ontario's or US coal-fired generators (al-
 though this would be reduced upon the phase-out of coal-fired
 power in Ontario) and an increased risk of brown or blackouts.
 The higher temperature also increases the risk of morbidity and
 mortality for vulnerable populations, the severity of smog epi-
 sodes and increased strain on the health care system (BASUR,
 2000).

 Increasing the density within the current settlement boundaries

 will increase the amount of surface area that creates waste heat.

 Further, high-density expansions beyond the envelope will only
 increase this surface area. Typically, an urban heat island may
 augment temperatures by 2-4 degrees Celsius, but in Toronto,
 urban heat islands of 6 and 1 0 degrees Celsius have been mea-
 sured in transects from downtown Toronto through York Region
 (KOREN, 1997). If the proposed growth management plan cre-
 ates higher densities within the existing settlement boundaries
 as well as additional higher density development outside the cur-
 rent boundaries, with no plan for preserving vegetation or miti-
 gating the urban heat island, then cities in the Golden Horseshoe
 will experience even higher temperatures than expected under
 any scenario of future climate change.

 There are other vulnerabilities related to climate change that
 have not been addressed in the Growth Management Plan at
 this stage, and are typically not addressed in Smart Growth. The
 plan for the Golden Horseshoe has identified priority nodes for
 infrastructure investment that will serve as "anchors" for high-
 density residential and commercial development. As these ar-
 eas tend to be urban centers, there are opportunities to optimize
 the use of infrastructure and minimize the costs of new infra-

 structure. However, the plan provides no further discussion as
 to whether the existing infrastructure is adequate to cope with
 additional storm water runoff. Some of these nodes will also re-

 quire additional infrastructure to meet the water and sewage
 needs of the projected growth. As this plan will take the region
 through the 2030s, it is surprisingly silent on future water sup-
 plies in the region under climate change; adaptations to cope with
 future uncertainties in the regional water supply; and potential
 conflicts between industrial, municipal, agricultural, recreational,
 shipping and energy stakeholders.

 Discussions in the natural hazards area have also suggested
 that concentrating population in urban areas tends to increase
 societal vulnerability to extreme weather events, albeit with the
 recognition that cities tend to be better equipped to respond to
 emergencies (MILETI, 1999). This vulnerability has been high-
 lighted with the 1998 ice storm in Montreal and Ottawa and the
 2004 summer floods in Edmonton and Peterborough. There are
 also concerns about the construction standards for infrastructure

 under climate change. For example, it is expected that climatic
 design values will require updating, perhaps more frequently than
 in the past 50 years in order to ensure that the margins of safe-
 ty are adequate. The climate variables that are the most impor-
 tant are winds, snow loads or snow packs, rainfall intensities, ac-
 cumulated or antecedent rainfalls, cold and warm temperatures,
 wet bulb temperatures or other humidity variables, accumulated
 temperatures, and combinations of these variables with daily out-
 puts as a minimum (AULD, 2004). The uncertainties of most of
 these elements in a climate change scenario are still high and
 the uncertainty of all elements increases at smaller time steps.

 Modifying Smart Growth with green
 roofs
 Smart Growth has emerged as a response to a real problem and
 its antecedent costs. The proposed Growth Management Plan
 for Central Ontario has the potential to both decrease and in-
 crease the region's vulnerability to climate change in different
 ways. The suggested modifications in this section provide the
 means to mitigate the increasing vulnerability by reducing the ur-
 ban heat island and storm water runoff, without requiring major
 changes to the plan or the Government's policy directions. The
 simplest modification to deal with both storm water runoff and
 warmer summers is to add an urban vegetation component to
 the plan. The benefits of vegetation in an urban environment
 have been widely recognized and include reducing the urban
 heat island and storm water runoff, but extend to increasing bio-
 diversity and improving mental well being (KAPLAN, 1995;
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 McPHERSON, 1994; McPHERSON et al., 1989, TERJUNG and
 O'ROURK, 1981).

 One of the most important vegetative features in the urban en-
 vironment is a tree. Being the largest piece of vegetation, trees
 magnify most of the benefits associated with vegetation as well
 as providing shade for people, animals and buildings. Being the
 largest also requires the most space. This requirement is under
 threat in many urban areas in the Golden Horseshoe, due to zon-
 ing restrictions in some areas and building densities in other ar-
 eas. Although we tend to expect to minimize tree cover in a com-
 mercial high-density area, in some communities, the zoning re-
 strictions have reduced the space in low-residential areas by two-
 thirds and even moderate zoning restrictions have reduced the
 available space by 25-30 percent (DUFFY, 1 999: VRECANAK et al.,
 1989). Without any provisions for urban vegetation, we can rea-
 sonably expect that space for trees will be further reduced under
 a plan that will use a variety of incentives to encourage more com-
 pact development.

 In addition to trees, parks are another important green space
 in urban environments. The demand at certain times of the day
 already taxes the existing supply in the GTA and exceeds it in
 the City of Toronto. For example, there are insufficient parks in
 downtown Toronto to support the enrolment in soccer leagues
 that is supported throughout the region. A recent survey of down-
 town residents in a University of Toronto married student resi-
 dence highlighted the lack of recreational amenity space for fam-
 ilies in the downtown core (SMIRNAKIS, 2003). It does not appear
 that parkland will increase in downtown Toronto under a Smart
 Growth policy.

 There are several ways the plan could be modified, without
 sacrificing the requisite densities, to incorporate vegetation. The
 plan already ties future expansion beyond the existing settlement
 boundaries to several criteria, including the protection of natural
 heritage systems. The Greenbelt Taskforce Discussion Paper
 mentions the identification of existing and potential public parks
 and open spaces, and the task force is considering the protec-
 tion of a network of public open spaces, including municipal parks
 and forests. These could be strengthened to provide for park-
 land, but it is important not to restrict urban vegetation solely to
 parks, but to incorporate it into all parts of the urban fabric to reap
 the full benefits. The City of Toronto's Wet Weather Flow Plan
 is also a model for incorporating storm water runoff reduction fea-
 tures into medium and higher density areas (WORKS AND
 EMERGENCY SERVICES, 2003).

 Incorporating spaces for full-grown, mature trees is difficult in
 high-density areas, but this has been done in other cities such
 as Portland, Oregon, USA. It requires recognition of the impor-
 tance of trees; planning for trees; and designing roads and walk-
 ways to allow the requisite space. In some urban areas, this is
 no longer possible, but there are other options. Shrubs provide
 many of the same benefits as trees and require less space.
 Rooftops and walls provide another option. Although they are
 similar to desert environments and contribute to the urban heat

 island, this effect can be mitigated through covering these sur-
 faces with vegetation.

 Green roofs are a thriving industry in Germany and other
 European countries, often backed up by legislation that requires
 the conservation or restoration of vegetation in urban areas.
 Green roofs in particular have been shown to reduce the urban
 heat island and to reduce storm water runoff. Green roofs and

 walls reduce the urban heat island by utilizing incoming solar en-
 ergy for évapotranspiration, thereby cooling rooftop temperatures
 from 60 degrees Celsius or more to as low as 25 degrees Celsius.
 Green roofs also provide additional shade and insulation to a
 building, which, in combination with the evaporative cooling, re-
 duces the requirements for air conditioning, more so in smaller
 buildings than large, multi-storey buildings. However, green walls
 can be designed to achieve significant reductions in summer
 electricity demand, even on multi-storey buildings. Green roofs

 store water in the growth medium, but include a drainage layer
 to store excess water, thus providing means to store rainfall or
 at least delay its entry into the drainage system during a storm.
 They can be designed to minimize runoff with deeper drainage
 layers, and increase depth of growing medium and broad, leafy
 plants that intercept most of the vegetation.

 Green roofs can be designed to accommodate a variety of us-
 es and building conditions and capacity for increased loading on
 the roof. For example, the residents of the aforementioned
 University of Toronto residence now have access to recreation-
 al green space on one of the roofs that is accessible from a
 Parent Drop-in Centre, a meeting room and the laundry room. It
 provides a safe and secure environment for children to play and
 ride tricycles. Green roofs can support a wide range of biodi-
 versity or they can resemble other less-diverse landscapes, such
 as turf grass; they can support food production; and they can be
 designed to be used as parkland.

 One element of the proposed growth management plan is the
 protection of employment lands in urban areas. Employment
 lands are often characterized by large, one-storey buildings on
 large lots of land as the design is adaptable to changing use and
 access is often required for trucks. Protecting employment lands
 is a difficult task for municipalities and not a popular political is-
 sue. Yet, these are the very buildings that could benefit the most
 from, and are the most amenable to, green roofs, and in some
 areas they have enough space to support substantial tree growth.
 Thus the employment lands - which are difficult to defend given
 the increased demand for housing, their apparent negative en-
 vironmental connotations and the fact that they often sit vacant
 for long periods of time - can become the environmental heart
 of an urban area by providing green space to cool the city; re-
 ducing the impact on the drainage grid, perhaps using the roofs
 to recycle water; and providing an option for rooftop parkland.

 There are other measures that can be used to cope with both
 increasing runoff and the urban heat island. The worst effects of
 runoff, flooding, could be dealt with reactively, using a series of
 low-cost barriers that can be wrapped around the lowest levels
 of buildings, preventing some of the damage associated with high
 water levels. The polluting effects of combined sewer overflow
 can also be mitigated by building large storage tanks to hold the
 overflow until it can be treated, or separate sewage and drainage
 systems, both of which represent significant infrastructure in-
 vestments. Inlet control devices can be installed over sewer

 grates. These act to delay the flow of runoff into the drainage
 system, turning the street into a storage tank, although the local
 residents have to adapt to what appears to be a small flood dur-
 ing each rain event, and the risk of local floods may be increased
 during severe storms. Even roof runoff can be contained by us-
 ing roofs as storage reservoirs or using holding tanks within build-
 ings.

 The urban heat island can be reduced through the use of re-
 flective or white surfaces, and various demand management
 strategies or technologies can be used to reduce the demand for
 electricity from the grid during peak demand times. However, ur-
 ban vegetation provides a range of benefits, some of which can-
 not be easily replicated by other approaches. It is also the sim-
 plest and least-cost strategy to reduce the vulnerability to runoff
 and the urban heat island in Central Ontario, while maintaining
 the benefits of Smart Growth. However, the other areas of cli-
 mate change vulnerability, such as the uncertainty of future wa-
 ter supplies or the standards required for new infrastructure need
 to be addressed through other means.

 Planning for urban expansion could also be conditioned on
 projected water supplies over the next 30 years. Although these
 future supplies cannot be predicted with certainty, the Growth
 Management Plan could be modified to include at least two cli-
 mate scenarios in planning the expansion of any particular urban
 area in order to increase the certainty about future water sup-
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 plies. The model for this is Bill 160, The Emergency Management
 Act, in Ontario that mandates that each municipality develop a
 plan for emergencies. Environment Canada currently provides
 climate information for municipalities to assess the risks of me-
 teorological hazards on a website devoted to supporting this bill
 (ENVIRONMENT CANADA, 2004). Environment Canada's Climate
 Impact Scenarios website could be used for the same purpose.

 Conclusions
 The Growth Management Plan for Central Ontario will increase
 and decrease vulnerability to climate change in different ways.
 At this point, it is not clear which trend is stronger. However, a
 strategy to increase urban vegetation will confer many benefits
 that are currently inadequately addressed in the Growth Man-
 agement and Greenbelt Taskforce Discussion Papers. An ur-
 ban vegetation strategy will also reinforce those elements of the
 Growth Management Plan that reduce the region's vulnerability
 to climate change. Reducing energy consumption due to the ur-
 ban heat island will increase the effectiveness of energy infra-
 structure that can take advantage of compact development and
 will reinforce the benefits of reducing traffic congestion. Reducing
 the additional storm water runoff from increased roof area will re-

 inforce the reductions of the potential regional runoff that would
 follow a business-as-usual development scenario.

 The introduction of an urban vegetation strategy would com-
 plement the proposed Green Belt protection legislation and build
 on the specific proposal for protecting the municipal forests in the
 Green Belt Discussion paper. The Province of Ontario is cur-
 rently reviewing the Planning Act, the Provincial Policy State-
 ments and developing the Growth Management Strategy for the
 Greater Golden Horseshoe. These policy initiatives provide the
 vehicles for developing an urban vegetation strategy, and be-
 yond. In addition, a policy that specified vegetation, including
 green roofs, could be used to increase the marketability of Growth
 Management Plan in Ontario, as demonstrated in several other
 case studies (LODER, 2004).
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 Financial incentives for behavioral change
 in the ecological city
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 a paper presented at the international symposion on "The Natural City, "
 Toronto, 23-25 June, 2004, sponsored by the University of Toronto's
 Division of the Environment, Institute for Environmental Studies, and the
 World Society for Ekistics.

 Trends and issues
 An Ecological City can be defined as "a city that provides an ac-
 ceptable standard of living for its human occupants without de-
 pleting the ecosystems and bio-geochemical cycles on which it
 depends" (WHITE, 2002, pp. 3-4). Ideally, this means that an
 Ecological City discharges no unwanted residuals to the atmo-
 spheric, terrestrial and hydrological components of the sur-
 rounding biosphere. Specifically, this means that a city would
 emit no problematic gases, solids or liquids - no air pollution, no
 solid waste and no impure water. Clearly, the cities we inhabit
 are a very long way from this kind of ideal. Modern cities are not
 "ecological" in the sense defined above. In fairness to urban
 planners and urban managers, cities were never designed for
 zero ecological impact. Cities were designed to provide shelter
 and services, and to manufacture goods. Some had loftier aes-
 thetic and spiritual purposes, but most were based on short-
 term, least-cost reasoning.

 Not only are cities not physically designed to exist in harmo-
 ny with the biosphere, but none of the key price signals have
 been set to encourage resource conservation or to minimize
 waste. Prices for services such as water and sewage treatment,
 transportation and solid waste management have evolved - at

 best - to meet some cost-recovery criteria. Even these criteria
 have not been pursued systematically.

 This approach has produced cities that are extremely dys-
 functional from an ecological standpoint. For example, traffic
 congestion is an almost universal feature of cities today. It is
 commonplace for "travellers" to spend more of their journey time
 immobile than mobile. Even 1 5 years ago, the engineers of the
 City of Toronto calculated that only 25 percent of the energy con-
 sumed by vehicles was used for motion - the rest is wasted
 (WHITE, 1994). The traffic situation in Toronto has greatly dete-
 riorated since that time. For solid waste management, the situ-
 ation has declined even further. The City's waste used to be
 taken to a landfill just north of the city boundary. When that land-
 fill was closed in 1 998, the "best solution" was identified as truck-
 ing the waste to a landfill in Michigan, some 450 km distant!
 Every day, between 120 and 140 trucks make the round trip,
 each carrying approximately 30 tonnes of solid waste. For air
 pollution, there have been some improvements for large partic-
 ulates, carbon monoxide, lead and sulphates. However, for hy-
 drocarbons and carbon dioxide, the situation has deteriorated
 further. Improvements in fuel and engine efficiency are far out-
 weighed by increases in the number of vehicle-trips and the
 greater length of those trips. None of these trends is carrying
 us towards the goals of the Ecological City.

 It might be assumed that a cleaner, healthier urban environ-
 ment could be achieved only by restricting individual freedom,
 such as the freedom to pollute and to waste resources. That is
 not what is being proposed in this paper. On the contrary, the
 research question is: Are there changes that could be made to
 urban systems that would give the individual more choice, make
 the city less vulnerable, and provide the city with more revenue,
 from more diverse sources? More specifically, can we provide
 individuals and households with financial incentives to change
 their behavior?

 This paper continues with a brief assessment of the implica-
 tions of climate change for water availability and an introduction
 to the emerging field of urban environmental finance. It then as-
 sesses the potential for the application of the principles of urban
 environmental finance to the three main physical throughputs
 of water, energy and solid waste.

 Water availability and climate
 change
 Water quality is the single most important contributor to human
 health in both rural and urban areas. In urban areas, the greater
 density of settlement increases the risk of the spread of conta-
 gious diseases associated with poor water quality, as has been
 witnessed on a regular basis, especially with typhoid, cholera

 Ekistics, 424, January/February 2004 03
 425, March/April 2004

 426, May/June 2004

This content downloaded from 136.186.80.72 on Thu, 01 Feb 2018 04:00:15 UTC
All use subject to http://about.jstor.org/terms



 and yellow fever. These diseases were largely checked in
 Western cities towards the close of the 1 9th century. They may
 still be a problem in poorer cities, along with other water-related
 diseases such as gastro-enteritis, hepatitis and malaria.

 However, even in the richest cities we cannot afford to be com-
 placent about water, either in quality or quantity. Cities like Los
 Angeles, located in a semi-arid region, are constantly looking
 for new sources of water. Even cities like Toronto and London

 face increasing costs for ensuring continuity of supply. For ex-
 ample, Thames Water in the UK has presented a proposal to
 build a desalination plant with a daily capacity to treat 150 mil-
 lion liters for the east London area, citing increasing demand per
 household, increasing population (800,000 people expected by
 2016) and climate change (THAMES WATER, 2005). The pro-
 posal has been vetoed by the Mayor of London on the grounds
 that conservation is what is needed, rather than increasing sup-
 ply, which is not a long-term solution.

 Climate change will introduce a host of new challenges, in-
 cluding many related directly to water supply (WHITE, 2004).
 Although the global implications of climate change for average
 temperatures are quite well understood and quite predictable
 under the 'business as usual' scenario, little else is predictable
 (IPCC, 2001). Most fundamentally, business and government
 may not proceed "as usual" but may become very proactive to-
 ward the reduction of greenhouse gas emissions. Under the
 "business as usual" scenario, regional projections are subject
 to wide bands of uncertainty even for temperature, and more so
 for precipitation, wind and other atmospheric variables. What
 can be assumed is that the level of uncertainty for all these pa-
 rameters will increase. It seems reasonable to further assume

 that, if we wish to maintain the same level of security under more
 uncertainty, then the costs of building and running urban in-
 frastructure will increase.

 The specific risks and uncertainties for the urban environment,
 under climate change, are:

 • an increase in the probability of heavy precipitation events;
 • these storms may affect water quality, through increased over-
 land flow and disease transmission, such as Giardia, E. Coli
 and Cryptosporidium;

 • these storms increase the probability of floods, including floods
 in urban areas;

 • an increase in the probability of droughts;
 • increased évapotranspiration, causing reservoir losses;
 • a shift in disease vectors, especially malaria;
 • more heat waves increasing the probability of deaths from heat
 stress, especially when added to the temperature increase due
 to the urban heat island effect; and,

 • higher temperatures increasing the risk of wildfires in wooded
 areas adjacent to urban areas, as we have seen recently in
 southern France, south-east Australia, California and British
 Columbia.

 Thus, climate change must be added to the main drivers that af-
 fect the future evolution of urban areas, along with population
 increase, an increasing percentage of the world's population liv-
 ing in urban areas, an increased level of material consumption
 and the disposal of residuals into the surrounding environment.

 Urban environmental finance
 Traditionally, urban services have been funded from revenue
 streams that might be completely unrelated to the use of the ser-
 vice or its impact on the environment (KITCHEN, 2000). Spe-
 cifically, many urban governments rely heavily on residential and
 commercial property taxes. The tax is proportional to the value
 of the property and thus would be loosely correlated with the lev-
 el of use of urban services. T ransfers from senior levels of gov-
 ernment are another important source of income. Urban gov-

 ernments also charge fees for a variety of services, such as park-
 ing fees and vending licences, as well as services such as the
 provision of water. Some urban governments have access to
 sales tax and some are able to tax company profits. None of
 these sources are linked closely enough to the environmental
 impacts of human behavior to act in a way that might modify that
 behavior (OPOKU-BOATENG, 2004).

 Market-based instruments are now being applied to influence
 environmental outcomes directly in several countries and, in-
 ternationally through the Kyoto Protocol, to the Framework
 Convention on Climate Change. The emerging field of envi-
 ronmental finance has been developed in order to address glob-
 al environmental issues such as climate change and the extreme
 and unpredictable weather associated with it by using market-
 based instruments (LABATT and WHITE, 2002). Important prod-
 ucts developed to date include trading credits for reducing emis-
 sions of pollutants (such as sulphur dioxide and carbon dioxide),
 weather derivatives (to hedge the risk of adverse weather),
 catastrophe bonds (to cover catastrophic risks such as hurri-
 canes and earthquakes) and cost-cap-over-run insurance to
 cover unexpected costs for brownfield remediation. The field is
 expected to become an important force for improving environ-
 mental quality and reducing the financial impact of climate
 change.

 With reference to principles for the successful trading of cred-
 its for emission reductions, Richard Sandor observed; 'These
 core elements simultaneously assure environmental integrity,
 cost reduction, efficient trading and valid price discovery. They
 include: clear rules on emission monitoring and non-compliance
 penalties; unimpeded trading; fully fungible trading instruments;
 public-private partnerships to achieve transparent prices"
 (SANDOR, 2000, p. 1 1). Trading in emission reduction credits for
 sulphur dioxide and nitrogen oxides continues to evolve and now
 includes contracts for futures and derivatives (BIELLO, 2005).
 The European Union Emissions Trading Scheme (for carbon
 dioxide emission reduction credits) was launched on schedule
 in January 2005; finally we can identify "the price of carbon"
 (NICHOLLS, 2005).

 In the urban context, local environmental issues are those as-
 sociated with the basic elements of urban metabolism - inflows

 of water, energy and food, and outflows of solid waste, gaseous
 exhaust and wastewater (WHITE, 1 994, Chapter Three). Can the
 market principles - identified by Sandor - be harnessed to pro-
 vide more of what we need (goods and services) and less of
 what we do not need (wastes)? Finance is the key, both to raise
 revenue , and to change behavior (OPOKU-BOATENG, 2005).
 The reason we have so many avoidable problems in the urban
 environment is that we have sent the wrong price signals, and
 failed to internalize environmental externalities. The challenge
 is to understand the balance between these two facets - rais-

 ing revenue and changing behavior - because a radical change
 in behavior may reduce the revenue stream, or fail to raise
 enough revenue to carry out the plan (OPOKU-BOATENG, 2005).

 Given our lack of experience with this approach, it is difficult
 to predict accurately the impact on behavior. For example, the
 imposition of a traffic congestion charge in London in February
 2003 has reduced peak congestion (by 30 percent) and in-
 creased bus ridership (by 14 percent) but "charge revenues have
 been lower and penalty revenues higher than anticipated"
 (LITMAN, 2005). The biggest surprise has been the rapid change
 in local opinion from (sometimes fierce) opposition to support
 for the scheme. The feared negative impacts on local busi-
 nesses and the diversion of traffic to streets bordering the
 "charge zone" have proved to be insignificant (TRANSPORT FOR
 LONDON, 2005). The phrase "situated in the congestion charge
 zone" has even been used to advertise multi-million dollar town-

 houses, because being "in the zone" is an indicator of centrali-
 ty and the residents of the zone are entitled to a 90 percent re-
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 bate on any charges that they pay. In the second year of oper-
 ation of the congestion charge, net revenue amounted to US$
 175 million (£ 97 million), of which 80 percent will be spent on
 improving the bus network (TRANSPORT FOR LONDON, 2005).

 Another recurrent concern is the welfare implication of user
 fees. For example, if water is to be priced for full cost recovery,
 how can the necessary minimum use be assured for low-income
 people? Similar examples can be found for solid waste man-
 agement, energy for heating and cooling homes, transportation
 for the disabled, and so on. In addition to the welfare implica-
 tions, there are direct health implications for all of these services,
 especially for water availability, air quality, climate change and
 waste management. All of these issues can be addressed on
 a case-by-case basis. A concern for the potential negative wel-
 fare implications of "true pricing" should not be used as an ex-
 cuse for delaying reform forever. Indeed, in the water sector,
 under un-metered regimes, the poor (in apartments and small-
 er houses) subsidize those rich households which water large
 gardens.

 Pricing that produces full-cost recovery may be implemented
 in either the public sector or the private sector. That is, pricing
 and ownership are separate issues. This fact is not always rec-
 ognized in the arena of public debate where the issue often be-
 comes emotionally charged to the detriment of analysis (BUDDS
 and McGRANAHAN, 2003). Because some privatization experi-
 ences have had very negative consequences (mostly in devel-
 oping countries), there is widespread suspicion of privatization
 as a policy, especially in the water and sewage treatment sec-
 tor. The fear is that companies will put profits and their share-
 holders before the public good.

 A further objection to privatizing utilities and services is that
 the supposed competitive drive of the private sector does not
 come into play in these monopolistic situations. There is some
 validity to this observation, because it is true that the visible com-
 petition that is present between shopkeepers, people selling
 homes, or other recognized commodities does not exist for most
 urban infrastructure and related services. However, usually
 there are elements of competition. In the case of the English
 water supply, it is true that the consumers have only one sup-
 plier, but the economic regulator of the water industry - the Office
 of Water Services (OfWat) - has access to the pricing policies
 of several companies operating in similar markets. Thus - in
 the sense that prices must be approved by OfWat - these com-
 panies are in competition with one another to perform efficient-
 'y-

 The other respect in which the competitive force can be
 brought into play is when the contract to design, build and op-
 erate a utility or service is put out to tender. Once awarded, the
 contract should be regularly reviewed for performance. This re-
 quires the regulatory bodies to operate in an effective and trans-
 parent manner, which cannot simply be assumed.

 It is not easy to move from the traditional public sector supply
 system to one in which the private sector has an important role
 and in which prices are employed explicitly to move towards en-
 vironmental targets, such as zero solid waste, zero harmful emis-
 sions to the air and 1 00 percent re-use of water. Pricing policy
 in a typical city today considers hardly any of these environ-
 mental quality issues, and none in a comprehensive manner.
 Many pricing structures actually encourage wasteful behavior.
 The situation is generally better in Europe than in North America
 but nowhere does it approach the goal of the Ecological City.

 Water

 Water is not only the most critical resource but is also the one
 that is most seriously mismanaged. The biggest waste of wa-
 ter occurs outside the city on the irrigated farm and is therefore
 outside the scope of this paper. However, some cities, such as

 Beijing and Los Angeles are now in direct competition with their
 rural hinterlands for water. In the worst urban cases, household
 water use is not even metered, but is simply made available in
 unlimited quantities for a fixed fee that is sometimes related to
 a property tax. This does nothing to encourage conservation.
 Indeed, it encourages a very inefficient peak use in the late af-
 ternoon in the summer as residents who have gardens water
 them profligately. In North America, this peak is several times
 larger than peak use in winter.

 The overall environmental objective should be to approach
 1 00 percent re-use of the water supply. Technically there is no
 reason why this could not be done. It would be much more ef-
 ficient than the current systems in which cities (until recently) as-
 sumed that they could operate as a "free rider" on the natural
 hydrological cycle. As water becomes less freely available, we
 need to move towards a system based on 1 00 percent metered
 use with ascending block prices to encourage conservation. The
 price charged to users should be sufficient to cover both capital
 and recurrent costs of water use and treatment. The welfare

 and public health issues can be dealt with by making the lowest
 price block affordable to low-income people and sufficient to
 cover reasonable needs, such as 200 litres per person per day.
 Many cities are a very long way from this sort of target. In
 Toronto, even those households that are metered pay only
 US$1 .12 (CAD1 .37) per cubic meter for water, including sewage
 treatment.1 Thus the daily charge for water use and sewage
 treatment, for a family of five people using 200 liters per person
 per day, is less than the price of a single cup of coffee.

 Stormwater management is also being brought into the fee-
 for-service realm with the introduction of stormwater user fees

 based on the quantity and quality of runoff. Although more than
 400 such schemes are operating in the United States, only three
 are operating in Canada (SMEH, 2003). The fees encourage the
 maintenance of porous surfaces and the control of contaminants
 discharged to the environment. Unfortunately, they do not curb
 the significant deposition of contaminants from motor vehicle
 exhaust.

 Energy
 Like water pricing policy, energy pricing policy has evolved with-
 out any regard for environmental consequences. The general
 objective within the framework of the Ecological City is to pro-
 vide energy for a variety of purposes (the provision of manu-
 facturing, administration and services; mobility, lighting, space
 heating and cooling, cooking, etc.) without damaging the envi-
 ronment or compromising human health. The transportation
 sector and its emissions to the air, which reduce air quality and
 change the climate, are major problems. Recently, attention
 has focused on the connection between the use of personal
 transportation and obesity. In North America, people in the sub-
 urbs, on average, weigh more than people living downtown who
 make more use of walking, cycling and public transport (FRANK
 et al., 2003). The final irony is that the automobile no longer de-
 livers the service which people thought they had bought - an ef-
 ficient means of personal mobility. As the suburbs sprawl and
 automobile use expands, more and more time on the road is
 spent in traffic jams.

 There are various approaches to this conundrum. Many
 European cities have simply banned automobiles from the his-
 toric core, which was never designed for such traffic. Others
 have introduced congestion charges. The recent London ex-
 ample is not very sophisticated, being a set daily charge for en-
 tering the central part of the city. The price is fixed arbitrarily by
 the government. More ambitiously, Singapore has introduced
 a dynamic, market-based congestion charge that fluctuates with
 the degree of congestion. As congestion gets worse, the fee
 (which is deducted from an account) increases.
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 Electronic Road Pricing (ERP) ... uses a dedicated short-
 range radio communication system to deduct ERP charges from
 "smartcards" inserted in . . . vehicles each time they pass a pric-
 ing point when the system is in operation. The pay-when-you-
 use principle helps make motorists more aware of the true cost
 Of driving (GOVERNMENT OF SINGAPORE, 2004).

 Some cities have tolls on ring roads and cross-town ex-
 pressways. Others charge nothing for road use other than the
 vehicle tax and fuel tax. To improve the situation, we need to
 find financial instruments that will shift the transportation modal
 split from private automobiles to public transport, cycling and
 walking. This, in turn, will oblige energy-intensive travellers to
 pay for the environmental costs (as well as the congestion)
 which they generate.

 Climate change has added a sense of urgency to the air qual-
 ity and inefficiency implications of the transportation sector.
 Coupled with concerns about indoor air quality in the home and
 in the workplace, energy conservation has become a major fo-
 cus for municipalities around the world, especially if they belong
 to the Cities for Climate Protection program established in 1 993
 by the International Council for Local Environmental Initiatives
 (BULLEID, 2005). As more data become available, it is easier to
 make the financial case for investing in environmental quality,
 for the household, the company, and the municipality.

 Solid waste

 As cities have become larger and more complex, their solid
 waste streams have become larger and more contaminated. In
 pre-industrial cities, most of the waste stream was organic and
 could be left to decompose, in situ. Today, the collection and
 disposal of solid waste - usually to a landfill outside the city -
 has become a significant municipal expenditure. Beyond the
 expense, a growing problem has evolved with resistance from
 local communities to accepting urban waste for various reasons,
 including odor, noise and dust, health fears, and impact on hous-
 ing prices. As noted earlier, this problem has become so se-
 vere in the Toronto area that the city's waste is currently being
 shipped to Michigan.

 It is not unreasonable to expect a city to take care of its own
 solid waste, rather than exporting it to an unwilling host com-
 munity. Several means have been attempted to move in this di-
 rection. Much of household solid waste can be recycled, keep-
 ing the organics for compost (if a garden is available) and hav-
 ing reusable material - such as paper, plastic, glass, and met-
 als - collected by the municipality or a private body. In most
 cities where these options exist, compliance is voluntary. These
 measures alone can reduce solid waste going to landfill by 80
 percent per participating household.

 It is more effective to tackle the problem of solid waste gen-
 eration at source by making the manufacturers and retailers ac-
 cept "producer responsibility." This was introduced in the
 European Union in 1994 with the Directive on Packaging and
 Packaging Waste (McCALLlN, 2003). Many municipalities have
 some form of take-back responsibility, if only for certain types of
 bottles, such as those for beer and soft drinks.

 A more price-oriented approach can be developed in two ways
 - by paying the consumer for separating the recycled materials
 (as in the bottle-return programs), and by charging the consumer
 for any waste that has to go to landfill. There is some fear that
 the latter approach will encourage people to abandon their waste
 illegally but the evidence on this is inconclusive. Where con-
 sumers do have to pay per bag for waste removal, there is more
 obvious political support for obliging the producers to reduce
 waste materials at source by providing appropriate packaging
 which can be returned, re-used or recycled. In scientific terms,
 this is not a profound problem and it should be within our ca-
 pacity to reduce solid waste close to zero.

 The role of market forces and the

 role of privatization
 Without succumbing to a naive belief that if "we get the prices
 right" all our urban environmental problems will be solved, it
 should be evident that we can do much better than most cities

 currently do in attempting to get some of the prices moving in
 the right direction. It should be possible to agree that prices (or
 lack of them) should not encourage individuals to squander re-
 sources that are then paid for by the community at large. Where-
 as there is little support for insisting that everyone pay for the
 necessities of life, there should be a great deal of support for the
 view that people should pay for the damage they choose to
 cause, the resources they choose to squander and the waste
 they choose to generate. Those choices could certainly be
 made subject to realistic (i.e. full cost recovery) charges.

 The potential benefits from using prices to encourage more
 environmentally friendly behavior are huge. For example, a city
 may not need a new sewage treatment plant if it can reduce both
 the contaminants entering the wastewater stream and the quan-
 tity of stormwater running into that stream.

 The goal of using prices to encourage environmentally friend-
 ly behavior is quite separate from the potential of privatization for
 encouraging this change in behavior to take place. After sever-
 al years of recent experience, the approach to this issue has be-
 come more pragmatic and less ideological. For those in favor of
 privatization, the advantages are that the private sector, driven
 by competition and the search for profits, is more efficient than
 the public sector. Prices may rise in the short term as investment
 deficiencies (in deferred maintenance and modernization) are
 made good but, in the longer run, prices would fall. For those op-
 posed to privatization, the risks are seen as loss of employment
 as workforces are downsized and soaring prices as the con-
 sumers are sacrificed to the company's shareholders.

 In practice, the quality of the outcome depends on the quali-
 ty of the public regulation of private companies delivering ser-
 vices to the general public. In England, where the water supply
 and treatment sector was privatized in the early 1 990s, there
 have been negative experiences, such as lack of water supply
 and public health impacts, but also much has been learned
 (BAKKER, 2000). The process by which the system is monitored
 is much more transparent than it was when run by dozens of
 separate municipalities and public water boards. The govern-
 ment will continue to regulate price changes and supervise qual-
 ity standards.

 Conclusion
 There is little reason to fear that a coherent, environmentally ori-
 ented pricing policy for urban services will have negative wel-
 fare implications. On the contrary it is the lack of any coherent
 approach to pricing that is unjust. Why should the relatively poor
 pay for the relatively rich to water their lawns? Yet that is what
 happens if a water system is un-metered. Why should those
 who walk, cycle or take public transit absorb the environmental
 burden from automobiles? Why should the frugal pay for the
 disposal of the solid waste of the profligate? No one would ar-
 gue in favor of these effects of this kind of approach to pricing -
 yet, in many cities, this is exactly the way the system works.

 Given that cities are very inefficient from a metabolic point of
 view, why is more not being done? The will to change seems
 to be there as is evidenced by statements such as the Nagoya
 Declaration (1997) and the Charter of European Cities and
 Towns Towards Sustainability (the Aalborg Charter, 1 994). The
 Council for Local Environmental Initiatives was established in
 1990 and is associated with the International Union of Local

 Authorities (WHITE, 2002, Chapter 1 1 , Appendices 1 and 2). From
 the Rio Earth Summit in 1992, a notable outcome was "Local
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 Agenda 21" which established environmental goals for local au-
 thorities throughout the world.

 It could be argued that in most cities, the situation is getting
 worse, despite some evidence of innovation. As poorer coun-
 tries become richer, most of them seem determined to follow the
 "development path" of the richer countries, despite the obvious
 dangers. (Daily, we read of streets in China's big cities being
 closed to bicycles so that automobiles may have a freer pas-
 sage). The barriers to improvement are the usual barriers to in-
 novation. Decision makers and the public are preoccupied with
 seemingly more pressing matters. There is limited awareness
 of those cases where innovation has been successful. And, fi-
 nally, the cost of implementation is often seen as a barrier. Yet,
 the financing of the Ecological City should be cost-effective if it
 is approached in an experimental fashion or if we can devise ef-
 fective behavior modification pricing mechanisms such as a dy-
 namic congestion charge for road use.

 Some lessons from the general field of environmental finance
 are encouraging. The first, large-scale environmental market
 was established for credits for emission reductions for sulphur
 dioxide and nitrogen oxides in the north-eastern United States
 in 1 995 through the Environmental Protection Agency (SANDOR,
 2000). Despite widespread opposition on grounds of the ex-
 pected cost of compliance, the credits traded, for several years,
 at less than one quarter the price predicted by the opponents of
 the scheme, and the reduction targets were achieved ahead of
 schedule.

 Similar savings should be possible within the urban context
 from using water more efficiently, reducing the amount of solid
 waste we produce, and shifting the transportation modal split to
 less destructive modes of travel than the automobile. There is

 no technological obstacle to building an Ecological City. Per-
 haps there is no financial obstacle either.

 In the globalized economy, cities are said to be in economic
 competition with one another. In the 19th century, when cities
 used to compete regionally for investment, employment, and
 hence sources of tax revenue, there was an incentive for mu-
 nicipalities and regional governments to offer cheap infrastruc-
 ture in order to attract employment. To a large extent, we are
 still living with this mindset, expecting to provide cheap energy,
 cheap water and cheap transportation, subsidized by the tax-
 payer via public sector investment. However, there is a grow-
 ing awareness that resources are becoming scarcer and that
 low environmental standards carry a measurable health penal-
 ty in the form of water-related disease, respiratory illness and
 automobile accidents. International terrorism has added to this

 sense of vulnerability. Perhaps this means that municipal gov-
 ernments should focus on environmental quality, resilience and
 efficiency as incentives for potential corporate investors - rather
 than the old strategy of cheap energy, cheap water and subsi-
 dized infrastructure for automobiles.

 Note
 1 . This is the price for the first 80 cu.m in a four-month billing period. The

 next block is US$1.16 (CAD1.41).
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 The environmental costs of femininity

 Carly Bowman

 The author graduated in 2004 with an Honours Bachelor of Arts from
 the University of Toronto. Specializing in "Environment and Society" in
 the Division of the Environment , her senior thesis constituted the foun-
 dation for the present paper reflecting her interests in sustainability, fem-
 inism, history, politics and popular culture. She is currently preparing
 for graduate study in the field of urban planning. The text that follows is
 an edited and revised version of her paper presented at the international
 symposion on "The Natural City, " Toronto, 23-25 June, 2004, sponsored
 by the University of Toronto's Division of the Environment, Institute for
 Environmental Studies, and the World Society for Ekistics.

 Introduction
 Consumer goods transmit persuasive but stealthy political mes-
 sages about the culture that created them (McCRACKEN, 1990,
 p. 133). Thus, clothing, furnishings, and other fashionable items
 have a significant role in a period's social ideology and identity.
 Cosmetics or skin care products help shape and simultaneous-
 ly reinforce societal perceptions of women, their primary con-
 sumers. First, as visibly worn products, cosmetics act as evi-
 dence of imperfection and image-consciousness. Second, as
 an industry, cosmetic companies put forth massive expenditures
 on advertising to convince women to continue consuming, con-
 tinue being "image conscious." Thus, cosmetics production and
 use is a self-reinforcing cycle, generally with corporations as the
 dominant power - and consumers, unless they consciously re-
 sist, as manipulated subjects (BARNUM, 2003).

 Cosmetics contain chemicals, both synthetic and organic.
 Nevertheless, they have evaded the high public perception of
 personal health and environmental risk that other related in-
 dustries such as petroleum, paints and coatings, and adherents
 and sealings bear (POWELL, 2004). This lower chemical risk per-
 ception is generally warranted, as it is estimated that only be-
 tween 2 and 5 percent of adult users will report adverse reac-
 tions to cosmetic products (Canada Gazette, Parti, 2004, p. 853).
 Yet these reactions can be extremely serious, and debilitating
 to affected individuals. A recent Gazette highlighted some par-
 ticularly shocking effects, such as:

 • redness, swelling of the arms and legs as well as a general
 feeling of weakness and difficulty breathing, following a cream
 application to a person's body;

 • within two days of applying hair spray to a child's head, the hair
 began falling out; a month later, 30 percent was gone, and it
 continues to fall out;

 • after applying a product to her face, a woman's face became

 so swollen that she could barely see and her face was unrec-
 ognizable.

 Hazardous chemicals are present in only small amounts in cos-
 metic products, a minority among over 10,000 ingredients
 (Canada Gazette, Part 1, 2004, p. 853). Still, when the larger pic-
 ture of manufacturing, packaging, and cumulative personal ex-
 posure is addressed, even these traces increase enormously in
 significance. Further, for those individuals who are impacted,
 harmful additives can have long-term consequences.

 Legally, cosmetics are different than drugs. Cosmetics are
 intended to improve an individual's appearance with no thera-
 peutic effects, while drugs actually affect the body's functions
 (Canadian Food and Drugs Act C.R.C., C. 869, POWELL, 2004; LYMAN,
 2003). Thus, labelling requirements on cosmetic products in
 Canada are currently much less stringent than those applied to
 drugs. These minimal labelling requirements are currently un-
 der governmental review, and could become more aggressive.

 The intensely intimate and value-charged relationship that
 consumers, especially women, have with skin care products,
 necessarily separates them from other chemical industries. Use
 of petroleum products is not a suggested man-catching strate-
 gy! And, although a new coat of paint in an old familiar room
 may perk up the average housewife, few would recommend, as
 Nancy Daggett did in her 1952 Homemaker's Encyclopaedia:
 Personal Beauty and Charm , that daily application, like cos-
 metics, regardless of one's position, "builds morale."

 The mildly threatening, omnipresent nature of cosmetic ad-
 vertising and pseudo-compulsory application of skin care prod-
 ucts for many women make this industry a pressing area for fem-
 inist and environmentalist research. This paper explores some
 of the costs - environmental, social, physical, and cultural - as-
 sociated with stereotypical feminine behavior, in particular
 through the lens of cosmetics.

 A study of perceptions
 The skin care industry constitutes an appropriate case study to
 demonstrate the link between women's appearance, corporate
 advertising, the women's movement and environmental degra-
 dation. Women dominate household consumption overall, and
 marketing for household products, from fridges to cleaners, re-
 flects their consumer base both historically and at present (CAIN,
 1996). Yet, the skin care industry is perhaps the most dramatic
 example of a feminized industry. Values Facilitator for The Body
 Shop, Rifka Khalilieh (2004) observes that 85 to 90 percent of its
 consumers are women. The skin care industry also spends "pro-
 portionately more on advertising than any other major industry
 group": generally 6 to 20 percent of sales are allocated to ad-
 vertising expenses (CHAPKIS, 1986). As estimates of total cos-
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 meties sales in Canada total over $5.3 billion annually, this
 amounts to one colossal advertising budget ( Canada Gazette, Part
 I, 2004, p. 852).

 Yet this investment does not negatively impact the profitabil-
 ity of cosmetics. The industry frequently packages inexpensive
 products and sells them dearly, thus making its profit margins
 quite remarkable (CHAPKIS, 1986, p. 93). Indeed, Chapkis esti-
 mates that only seven cents of a consumer's dollar goes to ac-
 tual cosmetic ingredients. Finally, as the skin care industry in-
 herently sells beauty, youth and glamor, consumers are willing
 to splurge - indeed, will often choose a similar but more ex-
 pensive product, in hopes of better results (CHAPKIS, 1986, p. 93).

 The link between cosmetics and human and environmental
 health is counter-intuitive to most consumers, which is what
 makes this case a particularly interesting example. Since skin
 care products are comprised of chemicals, they should be in-
 cluded in a listing of "chemical industries" - an inclusion they
 vigorously resist, with the notable exception of the "Aveda" line
 which is ISO 14001 certified according to its 2001/2002 Ceres
 Report. Even so-called "natural" products can include such
 harmful ingredients, in manufacture and packaging, as polyvinyl
 chloride (PVC) plastics, or use base ingredients such as sodi-
 um laurel sulphate and phthalates. This discrepancy between
 what consumers often understand "natural" to mean and what

 the products actually contain leads Mary McGrath (2004) and
 others to recommend a rigorous cosmetic labelling system with
 standardized, mandatory listed degrees of environmental and
 human toxicity.

 As Rona Abramovitch (2004) noted, many individuals not di-
 rectly involved in environmental work are unlikely to consider
 the chemical composition of their skin care products, instead
 trusting that authorities such as policy makers, cosmeticians,
 hair stylists, and pharmacists will ensure their safety. On a pure-
 ly chemical level, if they are not pregnant and use skin care prod-
 ucts in moderate amounts, this low level of risk perception
 seems justified. Yet, considering the skin care industry on a larg-
 er scale, with manufacturing, testing, production, distribution,
 eventual disposal, and corporate advertising power, a more trou-
 bling picture regarding environmental and human health ap-
 pears.

 Consequently, in 2003-2004, 1 conducted a study to further
 explore perceptions of the cosmetics industry. Comparative
 quantitative analysis of the chemical composition of cosmetics
 has already been undertaken by qualified groups. For instance,
 a 2002 report, Not Too Pretty: Phthalates , Beauty Products &
 the FDA , could be used by other researchers as a template for
 feminist research into beauty product composition and health
 impacts (HOULIHAN et al., 2002). Other industry literature proved
 inaccessible to the general public (i.e. advertising standards of
 the Cosmetic, Toiletry and Fragrance Association). A Freedom
 of Information inquiry into these standards, although time-
 consuming and expensive, could prove extremely valuable.

 Nevertheless, much has been written about the relationship
 between advertised products and consumer desire (e.g.
 BARNUM, 2003; MYVESTA, 2002; BUDGEON and CURRIE, 1995;
 SESSIONS, 1 990). The goal of my study was to explore, in more
 depth, the linkages between these advertised "needs," person-
 al empowerment and satisfaction, and health. Supplementary
 information was provided through personal, face-to-face inter-
 views.

 Of the six adults contacted, four agreed to be personally in-
 terviewed for this project. Subjects were chosen for their differ-
 ing perspectives on environmental and human health as they
 relate to the skin care industry: a female Masters student; the
 Executive Director of a small environmental non-governmental
 organization; a Facilitator for The Body Shop, a commercial en-
 terprise specializing in environmentally friendly cosmetics; a fe-
 male senior academic and Program Director, and a male MBA

 and program administrator of an environmentally-oriented
 College. Every half-hour interview was recorded on tape and
 supplemented by notes taken throughout the conversation. A
 summary of these recordings was e-mailed to each subject with-
 in a week for review, and their corrections to the text integrated
 into a final copy.

 Questions were open-ended and used a funneling technique,
 going from general to successively more directed inquiries. The
 thread of questioning enquired into participants' ideas about fem-
 ininity, consumerism, beauty and the skin care industry. Inter-
 views were more conversational than strictly inquisitive, using
 feminist ideals of egalitarian exchange as outlined by Ted Palys
 in the 2003 publication of Research Decisions: Quantitative and
 Qualitative Perspectives, 3rd ed.

 In attempting to link historical attitudes towards femininity and
 contemporary cosmetic composition and advertising, interview
 subjects provided valuable insights. Interviews in particular high-
 lighted that there are no simple answers to the pervasive cos-
 metic use in society, nor are women exclusively impacted by
 image-consciousness.

 Subjects noted that the cosmetics industry is, indeed, a chem-
 ical industry, yet one with relatively low risk perception associ-
 ated to it (POWELL, 2004). This was contrasted with attitudes
 about food: although consumers will increasingly go out of their
 way to buy foods produced organically, this consciousness has
 not spread to cosmetics at the same rate (McGRATH, 2004).
 Considering the ingestible nature of many cosmetic products
 (for example, lip balm is often ingested, and nail polish by cov-
 ering fingernails also comes into frequent contact with food),
 McGrath and Khalilieh considered this discrepancy surprising.

 Ignorance of cosmetic options was a major theme in all inter-
 views. Many consumers use the products that various experts
 (stylists, pharmacists, for example) recommend. Thus, these
 "experts" are an interesting target area for promotion of ethical
 and environmentally sound cosmetic options (ABRAMOVITCH,
 2004). Also, the degrees of difference in "natural" cosmetics like-
 ly escapes many consumers. Clairol's "Herbal Essences," The
 Body Shop Ginger Shampoo and Aveda Rosemary Mint Sham-
 poo may be viewed as equal in all areas but price, despite their
 respective increasing environmental and human health friend-
 liness (McGRATH 2004; KHALILIEH, 2004). The important dis-
 tinctions in manufacturing practices, animal testing methodolo-
 gy, distribution and ingredient composition are not effectively
 understood by many consumers. Public education and effec-
 tive labeling were proposed as positive solutions by all subjects.

 Cosmetic companies' consumer accountability was also em-
 phasized. Interview subjects felt empowered, that as consumers
 they could vote with their dollar (McGRATH, 2004; KHALILIEH,
 2004). Although consumerist strategies are not the primary rec-
 ommendation of this work, they have a place in an overall
 conscious-raising effort to make cosmetics manufacturers more
 accountable. Powell noted, for example, that if an industry gi-
 ant could be convinced to go organic, its action would have a
 positive ripple effect throughout the industry.

 Finally, all subjects agreed that appearance, and, by exten-
 sion, cosmetic appearance-improvement strategies, dispropor-
 tionately impact women. Abramovitch wisely qualified this gen-
 eralization by noting that these impacts differ depending on a
 woman's social and working status, and that appearance mat-
 ters for everyone , although probably even more for women than
 for men. McGrath suggested that this could be observed through
 ads, as "the barometer of consumer consciousness." Khalilieh
 felt that ads, as well as being an indication of societal attitudes,
 were implicated in creating a "climate of fear" for women: fear of
 aging, gaining weight, getting wrinkles, or not being attractive
 enough.
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 Social costs of cosmetics
 As reported in the September 2002 Marketing to Women report
 of Myvesta's 2002 Money Abuse Survey, shopping can be emo-
 tional for all consumers, but especially women. In his 1 990 es-
 say "Ecofeminism and Work," Robert Alan Sessions notes that
 women's historical "exclusion from male sources of meaning
 and power have left them especially vulnerable to compensatory
 consumption," namely purchases made to ease some emotional
 distress, loss, or conflict. According to Myvesta, 21 percent of
 women shop to feel better when they are lonely, and 1 8 percent
 do so for stress relief. Corporations and advertising agencies
 confirm that such behavior for women is natural, irrational, for-
 givable ... and exploitable (BARNUM, 2003).

 Women's personal advocacy declined following the victory of
 Allied Forces, due to a strong North American resurgence of
 18th-century ideals about domestic femininity. These ideals
 were emphasized through material and popular culture media.
 Considering consumer goods as "the visible parts of culture"
 (McCRACKEN, 1990, p. 131), the replacement of women's wartime
 utilitarian fashions with Christian Dior's 'The New Look" in 1 947

 (ROYAL ONTARIO MUSEUM, 2002-2003) proved a significant
 change in women's role in society. Unlike earlier clothing de-
 signed with rationing and Home Front work-force requirements
 in mind, the New Look featured tiny corseted waistlines, full
 skirts, sloping shoulders and newly developed stiletto heels
 (WRIGHT, 1989). Thus, a delicate and sumptuous overall pic-
 ture of womanhood was presented, reminiscent of feminine
 ladies of leisure from the Victorian era. Popular culture media
 outlets supported this shift enthusiastically, as an excerpt from
 the May 1 955 Housekeeping Monthly , entitled 'The Good Wife's
 Guide," demonstrates. Featuring many helpful suggestions for
 the average homemaker - on cleanliness, appearance, cook-
 ing, treatment of men, what to fill the days with and their subor-
 dinate place in the overall domestic arrangement - perhaps most
 important is the closing remark that "a good wife always knows
 her place."

 Yet, for working- and middle-class North American women, a
 "lady of leisure" lifestyle was generally far removed from their
 reality. Dr Sharon Hartman Strom and Linda Wood (1995) em-
 phasize that women's out-of-home employment was not a rev-
 olutionary post-war phenomenon. Women have worked since
 pre-modern times, and, despite the Victorian era of idealized
 middle-class domestic femininity (BRIDENTHAL et al., 1998), in-
 creased their participation in the capitalist economy steadily
 throughout the 20th century. During the Second World War,
 necessary Home Front industrial production led North American
 states to encourage more women than ever before to work as
 breadwinners and nation-builders, personified by such whole-
 some media characters as Norman Rockwell's 1 943 illustration
 of Rosie the Riveter.

 For former domestic servants, wartime factory work provided
 better wages, more opportunities for socialization, more regu-
 lar hours and often better treatment than their positions in
 middle-class households. Thus, upon the Allied victory, many
 servants showed little interest in returning to their former sta-
 tions (HUMBLE, 2002). Unfortunately, especially for middle class
 wives, the end of hostilities also signaled the end of women's
 perceived usefulness outside the home. Despite a continued
 rise of women's paid employment through the 1 940s, 1 950s and
 1960s, hegemonic forces paradoxically glorified the traditional
 family. Thus, the nuclear suburban household anchored by a
 homemaking mother was presented favorably, and contrasted to
 those liberated women who were getting "out of hand" (HARTMAN
 STROM and WOOD, 1 995). With fewer domestic servants, fewer
 societally condoned out-of-home work opportunities, and in-
 creasing distance between the home and economic centers due
 to increased suburban settlement, many middle-class women

 who were formerly household managers and part-time workers
 became housewives.

 Societal trends further encouraged the nuclear family model.
 Marriage and childbirth, with their accompanying home-based
 responsibilities, were occurring at unusually young ages
 throughout the baby boom of the late 1 940s and into the 1 950s
 (STRONG-BOAG, 1997). These larger families needed safe, spa-
 cious accommodation, most easily obtained in suburban com-
 munities (STRONG-BOAG, 1997). They also required full-time
 caretakers, and women were overwhelmingly - even threaten-
 ingly, through pseudo-scientific psychology manuals warning
 about maternal deprivation and its negative impacts on future
 citizens (SPÖCK, 1946; BOWLBY, 1953) - encouraged to take on
 this role. The increased distance between women, children and
 family-based activities and the masculine economic means of
 production firmly re-enforced a traditional gendered division of
 labor, famously questioned by Betty Friedan's landmark femi-
 nist text The Feminine Mystique in 1 963.

 Finally, anxiety over the "Red Menace" created a stressful so-
 cietal context. Baby boomers (BOWMAN, 2004) remember adults
 clustered around the radio listening to reports on the Cold War
 and Korean War, neighbors building bomb shelters in their back-
 yards, and air raid drills. Suburban developments, emphasiz-
 ing stable, middle-class families grounded by full-time home-
 making moms, were perceived as an indicator of capitalism's
 success (STRONG-BOAG, 1997, p. 377).

 These socially-imposed restraints on acceptable feminine ac-
 tivities following World War II were not the first incidence of a so-
 cietal backlash against feminine progress towards equitable full
 active citizenry. For example, women's suffrage and, more re-
 cently, women's large-scale entry into professional arenas have
 been differentially protested by conservative elements. The
 overt heckling and booing that confronted suffragettes, de-
 scribed by June Purvis (2002) in "'Deeds, not words': daily life in
 the Women's Social and Political Union in Edwardian Britain,"
 has evolved into a more covert contemporary strategy of "ex-
 perts" such as Chemist Gordon Freeman (1990) presenting cau-
 tionary tales of links between increased numbers of professional
 career women and rising divorce and juvenile delinquency rates.
 Interestingly, these attacks often present the "deviant" women
 as unattractive or unfeminine (WRIGHT, 1993). Thus, the wom-
 en are implied to be failures at the most attainable, universal
 feminine task: sexual attractiveness to men (BUDGEON and
 CURRIE, 1995, p. 184)

 The post-war cultural barrage on sex role shifts, through print-
 ed or spoken materials and consumer goods, was of an un-
 precedented scale. Hegemonic messages on women's appro-
 priate behavior was disseminated in a much more efficient, per-
 suasive and dominating fashion through the spread of television
 ownership. According to Mary Bellis' 2004 History of Television
 Timeline , 1 948 saw a 4,000 percent increase in television audi-
 ence and over one million homes in the US owning televisions.
 Indeed, A Timeline of Television History (2004) reports that, by
 1 954, homemaking magazines routinely offered homemakers
 'lips on arranging living-room furniture for optimal television-
 viewing pleasure."

 So indeed, what were women to do in their suburban isola-
 tion? In her 1993 doctoral thesis entitled "T he most prominent
 rendezvous of the Feminine Toronto": Eaton's College Street
 and the organization of shopping in Toronto , Cynthia Jane
 Wright posited that "women's job is to be an attractive sexual
 object. Clothes and make-up are necessary tools of the trade.
 Man, as consumer of woman-as-sexual-object, is the corn-
 modifier" (WRIGHT, 1993, p. 26). Advertisers, quick to recognize
 women-as-sexual-object's ability to sell almost anything, par-
 ticipated in linking commodification of women's sexuality with
 overall consumerism (BOUCHIER, 1983). This commodification
 of women persists stubbornly, as noted by Kate Rossiter, in her
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 2001 article "Growing up Girl." Women's bodies are presented,
 through material culture goods and advertising pressure, as a
 commodity which requires fixing.

 Although Lyman (2003) notes that cosmetic testing is not as
 rigorous as drug testing prior to entering the market, the level of
 research and analysis is still quite significant. In North America,
 once a product is approved in clinical trials, it moves to manu-
 facturing, packaging and distribution. Importantly, testing of
 product additives for consideration of safe consumer exposure
 is conducted on a single-additive basis, i.e. daily burden of
 phthalates, in isolation from additional additives (COSMETIC,
 TOILETRY AND FRAGRANCE ASSOCIATION, 2004). This does
 not appropriately reflect users' common strategy of employing
 a myriad of products in tandem.

 Entire theses, books and magazines have been written weigh-
 ing the merits against moral costs of animal testing (FREITAG,
 1995; FANO, 1997; Scientific American, 1997). As Freitag's 1995
 Ph. D thesis notes, viable alternatives to investigate whether a
 product metabolizes safely can include tests on fungi, comput-
 er models, and - controversially - human tissue. Particularly
 when researching devastating diseases such as AIDS and can-
 cer, animal testing of drugs is tolerated as worthwhile in many
 moral cost-benefit analyses. That animals should be, as Lynda
 Dickenson (1990) phrased it, "victims of vanity" is far less ac-
 ceptable. Indeed, animal testing was a "hot button issue"
 (POWELL, 2004) that helped facilitate the increasing success of
 alternative, natural cosmetic companies such as the Body Shop,
 which does not test their manufactured products on animals and
 continues to work towards guaranteeing the same through their
 sources, and Aveda, entirely free of animal testing in sources
 and products. Products have historically been tested on ani-
 mals primarily to establish levels of irritation caused by a harm-
 ful but useful additive. Chemicals that match this profile and
 have received particular attention of late include phthalates and
 sodium laurel sulphate.

 Phthalates, in the forms of Dibutyl Phthalate (DBP), Diethyl
 Phthalate (DEP), and Dimethyl Phthalate (DMP) were reviewed
 and categorized as safe in a 1 984 Food and Drug Association
 (FDA) assessment, a classification that has since been ques-
 tioned by researchers of both industry and non-profit groups
 (HOULIHAN et al., 2002). Information available on the American
 Cosmetic, Toiletry and Fragrance Association (CTFA) site, sup-
 ported also by the Canadian CTFA (CCTFA), states that ph-
 thalates "are used in cosmetics as plasticizers, solvents and fra-
 grance ingredients in a wide variety of cosmetic product types"
 (CTFA, 2003). DEP is also used in nail care products at con-
 centrations of up to 1 5 percent, hair goods at up to 0.1 percent,
 and fragrances at up to 1 1 percent. Finally, they are added to
 PVC plastic to increase the packaging agent's life-span.
 Phthalates are said not to accumulate in human tissues but pass
 quickly through urine, yet there is significant concern over their
 effect on developing male sex organs and other reproductive
 anomalies (CTFA, 2003; HOULIHAN et al., 2002).

 Sodium Lauryl Sulphate (SLS) and the related Ammonium
 Lauryl Sulphate are detergents most often found in shampoos.
 They assist in emulsifying dirt and grease, but are skin irritants.
 There is concern that they are also carcinogens, refuted by a
 Journal of the American College of Toxicology 2(7) article high-
 lighted on the CTFA site. Although perhaps not cancer-
 causing, in animal tests, they have been shown to significantly
 alter skin composition and accumulate in hair follicles with pro-
 longed exposure. Thus, it is recommended that frequently-used
 products not have concentrations greater than 1 percent.

 PVC plastic as packaging is a related concern. Manufacturing
 PVC produces such toxic by-products as dioxin, hydrochloric
 acid and vinyl chloride, priority pollutants that contribute to can-
 cer, diabetes, neurological damage, and reproductive and birth
 defects. Dioxin alone is classified by the EPA as a carcinogen

 300,000 times more potent than DDT; thus it is not surprising
 that areas supporting a PVC manufacturing facility have reported
 higher cancer rates than the general population, with plant work-
 ers at the greatest risk (WOMEN'S VOICES FOR THE EARTH,
 2004). PVC's complex composition also makes it difficult to re-
 cycle. Greenpeace notes that less than 1 percent of PVC plas-
 tic is currently recycled, with the rest landfilled or incinerated.

 The manufacture of these chemicals has been shown to have

 negative environmental and worker's health effects (BOENIGER
 and AHLERS, 2003). Although personal use in small concentra-
 tions is approved, testing organizations consider toxin exposure
 on a single-item basis, rather than recognizing the wider impact
 of the total accumulated burden of toxins that an assortment of

 cosmetic products place on the body. The Canadian govern-
 ment has launched the Environmental Impact Initiative (Ell) to
 investigate the longer-term life of these and other personal care
 chemicals that accumulate once expelled or disposed into the
 natural environment. It is unclear whether they will study each
 compound in isolation, or take the wiser - though admittedly
 more challenging - route of considering the effects that cosmetic
 chemicals have jointly on the biosphere.

 There are alternatives to both toxic cosmetic additives and un-

 favorable packaging, just as there are alternatives to animal test-
 ing. Houlihan et al. noted in their 2002 study of drug-store cos-
 metic items that many companies have similar products of dif-
 fering composition, one containing phthalates and the other not,
 with seemingly no difference in performance or purpose. Aveda
 and others have developed viable emulsifying ingredients be-
 sides Sodium Lauryl Sulphate to use in shampoos and cleans-
 ers. Finally, even major corporations, such as Intimate Brands
 (parent company of Victoria's Secret and Bath and Body Works),
 have been persuaded to stop using PVC plastics in packaging
 in favor of other, more easily recyclable and more environmen-
 tally sustainable alternatives (WOMEN'S VOICES FOR THE
 EARTH, 2004).

 Current cosmetic legislation
 Despite the shortcomings in cosmetic chemical testing, approval
 and disposal, skin care products are a regulated industry.
 Federal legislation in both Canada and the United States out-
 lines labeling requirements, banned ingredients, and a host of
 specific considerations for particular additives, and responds to
 concerns mainly on a complaints basis (DAVIS, 2004). Powerful
 trade associations represent industry interests in both North
 American countries.

 Government and industry are not necessarily lacking in vol-
 untary and regulatory responses to chemical and technological
 concerns. Indeed, the overall response is quite progressive.
 Yet, the focus is exclusively isolationist and technical. Actual
 chemical concerns surrounding human use of one individual
 skin care product is less of a dilemma than the joint effect that
 several will have on human and environmental health, includ-
 ing that of workers in manufacturing facilities. Also more prob-
 lematic than simple chemical composition of cosmetics is the
 way people, especially women, are encouraged to use them.
 Thus, the promising technical regulatory outlook outlined below
 must be qualified by the fact that it fails to reflect the wider, gen-
 erally negative influence of cosmetic products on human and
 environmental health.

 In the United States, "cosmetics are legally defined as prod-
 ucts not intended to affect the body's functions as drugs are."
 Thus 'lhe FDA does not require any pre-market safety testing
 of cosmetics or fragrances to the extent that the agency would
 a drug" (LYMAN, 2003). Health Canada's Food and Drugs Act
 C.R.C. , C. 869 defines cosmetics as "any substance or mixture
 of substances, manufactured, sold or represented for use in
 cleansing, improving or altering the complexion, skin, hair or
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 teeth and includes deodorants and perfumes. This definition in-
 cludes soap." Cosmetics are legally approached differently from
 drugs, and thus products must be slotted into one or the other
 category in the Act, despite much overlap between the two
 types.

 Cosmetics are further distinguished from over-the-counter
 products that make therapeutic claims or contain ingredients not
 permitted in cosmetics, from products that contain natural ther-
 apeutic ingredients, from goods intended to be ingested but not
 have a therapeutic effect and from pesticides such as insect re-
 pellent.

 Increasing awareness about environmental issues through-
 out the Canadian population has accompanied a greater con-
 cern about ingredients in various consumer products, particu-
 larly household cleaners, foods and cosmetics (CAIN, 1996; AD-
 VERTISING STANDARDS CANADA et al., 1 998/2003). In response,
 Health Canada's Environmental Impact Initiatives (Ell) will fo-
 cus on studying "the potential effect of personal care products
 and pharmaceuticals ... in the Canadian environment and on
 human health" (HEALTH CANADA, 2004). To assist with issue
 identification, in 2002 Ell commissioned a survey to establish
 environmental assessment regulations and project bench-
 marks.1 The 1 ,51 2 completed phone surveys presented some
 interesting findings on Canadians' ideas about health-related is-
 sues.

 Although much of the survey is of interest to recycling and
 waste disposal specialists, particularly relevant to this work is
 that 52 to 55 percent of Canadians read labels on cosmetic prod-
 ucts and similar consumer goods. Surveyed individuals were
 primarily interested in ingredient lists. This finding is supported
 by a smaller survey of women by Maria Cain for her 1996
 Masters thesis, where 1 7 of 26 total participants regularly read
 product labels of household products (CAIN, 1996, p. 130). The
 vast majority of these individuals stated they read labels 'lo find
 out about ingredients." This attention to ingredients was justi-
 fied in the Ell survey by the observation that 52 percent of sur-
 veyed individuals feel that cosmetic products likely pose a threat
 to the environment, and 45 percent thought the same of soaps
 and shampoos.
 Unfortunately for those conscientious citizens who wish to

 read cosmetics labels, ingredient information is not currently re-
 quired by Canadian law to be expressly outlined (Canada Gazette,
 Parti , 2004, p. 853). These minimal requirements are currently
 under review, with the March 27, 2004 Canada Gazette , Part I
 outlining "proposed amendments to the Cosmetic Regulations
 [that] would require ... cosmetic manufacturers [to] declare in-
 gredients on a label or exterior wrapping for all cosmetics"
 (Canada Gazette, Part I, p. 852). This amendment, which also in-
 cludes an enforcement strategy, seems likely to be supported
 by Canadians, as their survey results demonstrate a general in-
 terest in stronger labeling requirements. Citizens will thus be
 able to make more informed choices about what they wish to
 use on their bodies.

 Increased labeling requirements, accompanied by the Ell's
 initiatives to better regulate products not well managed by cur-
 rent Food and Drugs Act legislation, are promising avenues of
 regulatory action. The additional Ell and labeling amendment
 goal of raising public awareness about cosmetic additives is al-
 so positive. Yet, these initiatives seem to be the equivalent of
 "end of pipe" pollution prevention measures, focused on better
 management and disposal rather than on more environmental-
 ly sound manufacture or, more ambitiously, on the questioning
 of the overall product necessity.

 Advertising guidelines
 'The pressure of advertising and publicity is unceasing. If you
 use a certain lotion, the advertisements state, or imply, the next

 man you meet will fall in love with you. You know that isn't so.
 No man has ever fallen in love with a woman because she used

 a certain beauty product - in fact, millions of people managed
 to fall in love and marry before the cosmetic industry was born.
 Nevertheless, an otherwise sensible woman reading an adver-
 tisement like this, or seeing it on a billboard, or hearing it on the
 radio, will rush out to buy the lotion as though it were a magic
 formula that would transform her appearance, character, and
 future prospects."2

 Khalilieh (2004) emphasized that, without cosmetic surgery,
 no product can reverse the aging process on skin and the best
 consumers can hope for is, through cleansing, polishing and
 moisturizing, a well-maintained visage. Yet Sheila Rogers no-
 ted on her November 5, 2003 edition of Sounds Like Canada
 "everybody wants something to make them look younger."
 Where 20 years ago there were face creams for normal and oily
 skin, now there are over 1 ,000 kinds of anti-wrinkle cream.
 Rogers' guest, Wanita Bates, emphasized that the claims of an-
 ti-aging creams are often outrageous. Yet, guidelines for cos-
 metic advertising are reasonably well established, with the
 Guidelines for Cosmetic Advertising and Labeling Claims
 (ADVERTISING STANDARDS CANADA et al., June 2003) revisited
 on a regular basis in response to the rapid evolution of the skin
 care industry. The Canadian Cosmetics, Toiletry and Fragrance
 Association also has a Code of Marketing Practices, access to
 which is limited to members only.

 The Guidelines list acceptable versus unacceptable phrasing
 strategies for marketing campaigns, clearly indicating that these
 suggestions are "not exhaustive," and thus leaving some lee-
 way for discretionary action by enforcement bodies. Yet who
 does enforce them? The efficacy of these guidelines is ex-
 tremely questionable. A few forbidden product claims, accord-
 ing to the Guidelines (ADVERTISING STANDARDS CANADA et al.,
 June 2003, pp. 8-20), include: product is deeply penetrating; prod-
 uct makes skin look younger; product can reduce, reverse, slow,
 or prevent aging; product will lift or tighten skin; product can re-
 pair damage; product will be "anti-wrinkle" or "anti-aging"; prod-
 uct is like a surgical lift.

 If these "guidelines" could be upgraded to "standards," they
 would then be legally enforceable under Part I, item 17, of the
 Food and Drugs Act, which states that "where a standard has
 been prescribed for a cosmetic, no person shall label, package,
 sell or advertise any article in such a manner that is likely to be
 mistaken for that cosmetic, unless the article complies with the
 prescribed standard" (p. 12). This is an admittedly large legal
 jump, but the importance of corporate responsibility for adver-
 tising messages has been recently underlined through legal
 challenges against fast food companies such as McDonalds
 (McLlBEL SUPPORT CAMPAIGN, 2003), and federally-imposed
 stern restrictions on tobacco advertising (KERR, 1997). Legal
 challenges to social harms of fast food are quite relevant to pos-
 sible cosmetics challenges: both wield enormous advertising
 power, both are omnipresent in North American society, and
 both demonstrably harm human health, especially if an individ-
 ual is highly susceptible or a frequent "user."

 Yet, advertising is an extremely persuasive and underlying
 societal force in North America. As Shelley Budgeon and Dawn
 Currie noted in their 1995 piece on the post-feminist subtext of
 Seventeen Magazine ads, "the failure to acknowledge the com-
 plexity of these types of processes which make meaning possi-
 ble undermines efforts to regulate the types of images available
 to the consuming public" (BUDGEON and CURRIE, 1995, p. 185).
 Simple regulation of ad content will not effectively limit its hege-
 monic messages: careful arrangement of image and text can
 subtly present messages without overtly stating aging or
 appearance-oriented threats (BUDGEON and CURRIE, 1995, p.
 181). Educational initiatives that foster the ability to recognize
 advertising tactics, must accompany regulatory reform to suc-
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 cessfully mediate the effect of cosmetic advertising on con-
 sumers' desires (BUDGEON and CURRIE, 1995, p. 185).

 Conclusion: A plan for action
 The Canadian regulatory formula for cosmetics currently follows
 an overly simplistic, technocratic understanding of the industry
 by externalizing all socio-political effects and ignoring the myri-
 ad of toxic substances citizens face daily in combination , con-
 tinuing to consider thresholds on a per-item basis.

 Certainly to compensate for negative societal and environ-
 mental impacts, large corporations often exhibit impressive cor-
 porate citizenship. McDonald's charities include Ronald
 McDonald house, and an endless assortment of neighborhood,
 professional sporting and cultural events. Tobacco industries
 were major supporters of the arts, culture, and sport. Cosmetic
 industries are no less active, although their charities of choice
 reflect their market demographics, and thus concentrate on ar-
 eas such as violence against women and breast cancer.

 Many would ask where the harm is in allowing large compa-
 nies to give back to their consumers through charities. Perhaps
 the answer lies in a distinction made by Mark Sagoff in his 2001
 article, where he notes that "not all of us think of ourselves sim-
 ply as consumers. Many of us regard ourselves as citizens as
 well. We act as consumers to get what we want for ourselves.
 We act as citizens to achieve what we think is right or best for
 the community ' (p. 468). Citizens will support a proposal that
 seems to serve a greater moral cause, or that lessens a signif-
 icant societal risk. To combat the negative societal effects of
 cosmetic advertising, I insist that women should use their hard-
 gained rights as citizens, rather than their carefully cultivated
 consumer impulses, to lobby government for a more inclusive
 regulatory regime. Effective education campaigns about the so-
 cial and health effects of cosmetics, as well as media literacy
 campaigns to combat both sly and overt advertising pressure,
 would support these regulatory changes (BUDGEON and CURRIE,
 1995, p. 185). With the Federal Ell still in fledgling phases and
 cosmetics regulations under review, now is an ideal time to
 proactively insist on better protection of human and environ-
 mental health in the cosmetics industry.

 Notes
 1 . This survey, along with other Issue Identification documents for the

 Ell, is available online at Health Canada's website: http://www.hc-
 sc.qc.ca/ear-ree/fda report e.html.

 2. Nancy Daggett (1952), Personal Beauty and Charm (ed. Miriam B.
 Reichl), (New York, The Homemaker's Encyclopaedia Inc.), pp. 118-
 119.
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 Toronto at the time of "The Natural City" Symposion

 General plan of downtown Toronto

 (Sources: Tourism Toronto, "Toronto, Visitor Guide," Spring/Summer 2004 - pamphlet; Tourism Toronto, Toronto Convention & Visitors
 Association, "Savings VISA Passport, Toronto" - pamphlet).
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 The Urban Cliff Hypothesis
 and its relevance to ekistics

 Doug W. Larson, Uta Matthes, Peter E. Kelly, Jeremy Lundholm, John A. Gerrath

 The Cliff Ecology Research Group (CERG), Department of Integrative
 Biology, University of Guelph, Guelph, Ontario , Canada, has been in
 existence since 1985 when its members began working on the ecol-
 ogy of the Niagara Escarpment (fig. 1). In 1988 they discovered a
 stand of ancient trees growing on the cliffs and in 1989 they discov-
 ered that in fact the escarpment cliffs support the oldest and least dis-
 turbed forest ecosystem in Canada. Individual living trees older than
 1,300 years are still present and the forest appears to be in steady
 state. CERG's work on the ancient trees led to the idea that cliffs serve

 as refuges for many species including ancient humans. That obser-
 vation led to the development of the Urban Cliff Hypothesis that is
 described in this paper and was presented at the international sympo-
 sion on " The Natural City, " Toronto, 23-25 June, 2004, sponsored by the
 University of Toronto's Division of the Environment, Institute for
 Environmental Studies, and the World Society for Ekistics, and also
 led to the recent book entitled The Urban Cliff Revolution.

 • Dr Larson is Professor of Botany in the Department of Botany at the
 University of Guelph and Director of CERG. He obtained his PhD in
 subarctic ecology from McMaster University and has been at Guelph
 ever since. He teaches courses in introductory ecology, laboratory
 and field work in ecology and ecological methodology. He also
 teaches a graduate course in the philosophy of biology. He has super-
 vised numerous graduate students. His research on the ecology of
 cliffs and rock outcrops is supported by many public and private sector
 agencies and groups. The work done by CERG has appeared in over
 100 peer reviewed papers as well as a book entitled Cliff Ecology
 (Cambridge). Dr Larson has also been active in interpreting science
 for the public using the mass media. He makes regular appearances
 on CBC and the Discovery Channel.
 • Dr Matthes is a research associate in CERG. She obtained her PhD

 in ecology from Arizona State University. She studied the physiologi-
 cal ecology of lichens in that work. She is responsible for conducting
 field and laboratory work taken on by CERG. She also helps graduate
 students and senior undergraduates in project-based courses. She
 has taught several courses herself but her main activities support the
 research of the lab. She is author or co-author of over 50 peer-reviewed
 papers and is a co-author of the book Cliff Ecology (Cambridge).
 • Mr Kelly is a research associate in CERG. He obtained his MSc. in
 geography from the University of Western Ontario in 1989. He studied
 soil development on high arctic tundras. His responsibilities in CERG
 include the execution of fieldwork related to the ancient forests of the

 Niagara Escarpment. His work has explored the potential to use tree
 rings from ancient trees to reconstruct past climatic patterns for east-
 em North America. He is currently working on another book for CERG
 to be entitled Ancient Cedars of the Niagara Escarpment.
 • Dr Lundholm is a PhD. student in CERG and is studying the role of
 temporal and spatial heterogeneity in regulating plant community
 structure on limestone pavement communities. He has a MSc. degree
 from York University where he studied restoration ecology. He is the
 author or co-author of numerous publications in his field.
 • Mr Gerrath is a MSc. student in the Department of Botany, University
 of Guelph and is working on the recovery of the American Chestnut
 tree. For many years he was a member of CERG and is the author or
 co-author of 8 peer-reviewed publications concerning the ecology of
 the cliffs. Prior to his years with CERG, he received a degree in radio
 and television production at Ryerson University.

 Introduction
 Throughout human evolutionary history, there has been a con-
 tinuous interaction between food supply, population size, and
 dwelling site characteristics. This interaction is driven by two
 forces:

 • first, the underlying physiology, anatomy, and behavior of the
 human animal; and,

 • second, the nature of the environment providing the re-
 sources that the humans were dependent on.

 This interaction is human ecology in the broadest sense. While
 Ekistics1 as a discipline is concerned mainly with the science
 and problems of modern human settlements, the Urban Cliff
 Hypothesis argues that these current problems and some of
 their solutions have ecological roots in the distant past (LARSON
 et al., 2004).

 Fig. 1 : Sketch map of the Niagara Escarpment in southern Ontario,
 Canada.
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 The objective of this paper is to summarize key aspects of
 the hypothesis and then to show points of relevance to current
 thinking as it relates to the design, function, location, and res-
 toration of human dwellings. More specifically:
 •we argue that the state of basic human ecology has not
 changed much since the Pleistocene and that many current
 problems in urban design and management can be solved
 using ideas generated by the hypothesis;

 • we summarize those aspects of human biology that have
 defined us throughout our evolution;

 • we show how these traits meshed with the changing environ-
 ments in which humans found themselves over the last 1 .5

 million years;
 • we trace the interaction between human animal and dwelling
 site to the modern era; and,

 • we conclude by showing evolutionary connections between
 the modern condition and the distant past.

 The human animal
 Humans have not changed much in the past half million years,
 and even the forms of humans that lived one million years ago
 were much more like "us" than they were like any other animal
 living at the time. Body size, brain capacity, bone density, and
 dentition have all been subject to a long history of close scrutiny
 by palaeoanthropologists (GAMBLE, 1994; TATTERSALL, 1998).
 Debates over the names of human species, their evolutionary
 lineages, and their paths of colonization out of Africa all de-
 pend on exploring the smallest details of the differences in
 skeletons and tools that have been found (JOHANSON and
 EDGAR, 1 996). While we value the huge literature that focuses
 on these small differences and their importance in reconstruct-
 ing the pattern of human evolution, when we view humans
 coarsely we see an African bipedal primate that is a large-
 brained social omnivore weighing about 50 kg. For a long time
 humans have been nearly hairless, skin-sweating animals that
 were not very powerful for their size. These points are excep-
 tionally important because fur is required for effective thermo-
 regulation of mammals, and either strength or agility are need-
 ed in the harvesting of resources or in self-defense (SCHMIDT-
 NIELSON, 1975). Mammals that lack fur must display other
 mechanisms of thermoregulation if they are to survive climates
 that are outside of the zone of thermal neutrality (the range of
 ambient temperatures that produce minimum resting meta-
 bolic rates). Sweating through the skin achieves excellent
 thermoregulation and is more effective when the animal lacks
 a body covering of fur (MONTEITH and UNSWORTH, 1 990). Mam-
 mals that lack physical strength or agility must depend on
 social structures or intelligence to deal with competitors,
 predators or other aspects of a changing environment.

 Real human needs (as opposed to wants) are easily char-
 acterized. Food containing energy and nutrients is essential
 and the amounts needed to sustain basic metabolism are

 roughly 1 ,500 Kcal per day. Intense physical activity can in-
 crease this need by a factor of two or three. Water is also
 needed in amounts varying between 2 and 4 liters depending
 on physical activity. Shelter is needed because the better the
 shelter, the less food and water is required. Most other pri-
 mates are social organisms of forested landscapes. Forest
 habitats provide not only food, but shelter from the sun, from
 wind, and from nighttime energy losses to the atmosphere.
 Open ground provides no such shelter.

 When the cooling and drying of the planet took place at the
 end of the Pliocene between four and two million years ago,
 there was in Africa a pattern of forest contraction and savanna
 expansion. This ecological trend placed selection pressures
 on many species to change their habitat interactions, to
 change their interactions with each other and also to change

 their food supply. There is still an active debate about the pre-
 cise timing of the evolution of bipedalism: none of which is eco-
 logically relevant to understanding the opportunities it provided
 and the costs it imposed.

 Bipedalism results in a vast reduction in the amount of direct
 beam solar radiation to which an organism is exposed. Plant
 biologists have studied the morphology of desert cacti and
 have found that erect leafless stems provide a mechanism that
 reduces heat loading during the day (GIBSON and NOBEL,
 1986). Exactly the same kind of benefit accrues to an animal
 that emerges from the protection of forest cover and forages in
 open savanna with little protection from the sun. In addition to
 reducing solar radiation loads, an erect stature also allows for
 a more effective evaporation of sweat from the skin and there-
 fore better thermoregulation (provided that water is available to
 drink). Bipedalism also increases the ability of an animal to
 gain greater distance views across habitats and thereby the
 trait provides some protection against competition and préda-
 tion. In forested environments, escape into the canopy provides
 protection from competitors and predators. Lastly, bipedalism
 frees up one complete set of limbs for non-locomotory func-
 tions.

 Despite the benefits of bipedalism, there are costs associ-
 ated with it as well. Principal among these is that an erect
 stature causes rapid body cooling when the sun is not shining.
 Therefore energy balances made positive during daytime peri-
 ods quickly become negative in the dark unless shelter of
 some form is sought.

 The expansion of savanna environments in east Africa not
 only increased the opportunities to early humans, but to large
 numbers of other granivores and their predators as well.
 Gamble (1994) has argued, and we have shown (LARSON et
 al., 2004) quantitatively that savanna environments are vastly
 more productive for humans than any other kind of terrestrial
 habitat that we could exploit. The huge advantage of savanna
 is offset by the risks imposed by the high density of predators
 that live there as well and hence the problem of seeking appro-
 priate shelter arises again.

 The changing opportunities for
 shelter
 For arboreal primates, shelter is virtually available everywhere.
 Despite the low productivity of arboreal environments for pri-
 mates, protective cover existed everywhere and therefore
 environmentally, competitively, or predator mediated mortality
 was probably low. Exactly the opposite was likely true follow-
 ing the transition to savanna living 1 .5 to 1 .0 million years ago.
 Productivity for human ancestors increased by more than one
 order of magnitude, but so did the risks of mortality directly
 from heat, cold and drought, as well as mortality from competi-
 tors and/or predators. Shelter was therefore absolutely essen-
 tial (PFEIFFER, 1972).

 Available shelter sites for 50 kg bipedal mammals, however,
 were few on savannas. Trees were short, isolated and unsuit-
 able for significant protection from anything. Soils on level ter-
 rain were derived from volcanism and subsequent weathering.
 Natural cavities that opened to the surface could easily be
 exploited by burrowing mammals such as hyena, jackal, and
 large rodents. Humans were too large and ill equipped for the
 digging of dens in soil. There is no evidence in the literature of
 den digging by human ancestors in the time period. The rapid
 weathering of large savanna landscapes exposed to volcan-
 ism did, however, lead to the development of erosion path-
 ways, wadis, and river canyons. This erosion also formed the
 development of rocky shelves along the margins of the water-
 courses and these rocky shelves included large caves and
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 Fig. 2: Early human occupation sites along the upper reaches of the Danube River and its tributaries in southern Germany allowed people to have
 the protection provided by caves (a, above) while also providing them with a commanding prospect view of the landscape (b, on the opposite page).
 Fertile riparian zones supplied water and food in abundance. (Source: Photographs by D. Larson).

 overhanging rock shelters (LARSON et al., 2000).
 While rock shelters were certainly not perfect refuges from

 climatic and biological stressors, they were nonetheless rela-
 tively permanent and abundant relative to the numbers of
 humans who lived at the time. In addition, water and grazing
 animals (some of the other needs) were usually close by.

 Human use of rock shelters
 The evidence of the human exploitation of rock shelters as
 either permanent or temporary dwelling sites is overwhelming.
 There is evidence that all species and subspecies of humans
 used rock shelters during the time period from 1 .4 million to
 roughly 40,000 years B.P. No evidence of tailored clothing
 exists before this time period either. In fact, no reliable evi-
 dence exists anywhere in the anthropological literature to sug-
 gest that humans had the capacity to create a "built" environ-
 ment (either huts or clothing) until 40,000 years ago. An early
 claim by De Lumley (1969) that Homo erectus had built shel-
 ters out of rocks, poles and tree branches has largely been dis-
 missed. From all the available evidence then, we can con-
 clude that humans were forced to use naturally occurring shel-
 ter sites for most of their evolutionary history.

 Rock shelters provided escape from solar radiation, high air

 temperatures, wind, rain, snow, dust/volcanic ash, competitors,
 and most predators. They usually existed on elevated parts of
 the landscape where they could be easily seen and readily
 accessed. They were easily defended against competitors
 and predators since gravity benefited the occupants of the
 cave when they were threatened. Rock shelters also provided
 raw materials for tools and simple niches for the storage of
 foodstuffs. We also know from an exhaustive review of the lit-

 erature, that most of the plants and animals that are currently
 commensal with humans, or that have been exploited in agri-
 culture, were organisms that were once endemic to rock out-
 crops, talus slopes, and cliffs. Lastly, the rock shelters that sat
 high above river courses would provide the occupants with
 both a sense of refuge and commanding views of the land-
 scape at the same time.

 We will return to the idea of refuge and prospect view below.
 For now, the important thing to realize is that rock shelters at
 the bases of cliffs allowed the occupants to look out onto a
 riparian landscape where food and water were both essentially
 "flowing" by the dwelling site (figs. 2a and 2b). This is the
 opposite of the current theme of drive-in fast food restaurants.
 It is also important to realize that this model of the human dwel-
 ling site persisted for what amounts to 97 percent of the time
 that "humans" have been on the earth. The importance of this
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 Fig. 2 (cont'd).
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 is huge within the context of Wilson's Biophilia Hypothesis
 (WILSON, 1984). In essence, Biophilia proposes that the many
 human psychological reactions to other species, as well as to
 landscape, beauty, odor, sound etc. have an evolutionary
 foundation. There is considerable remaining debate over the
 Biophilia Hypothesis because it presumes that a certain pro-
 portion of the human mind is driven by nature (i.e. by genetics)
 rather than by nurture (i.e. by learning and culture). We have
 recruited Wilson's idea to the Urban Cliff Hypothesis by argu-
 ing that human existence was cast within a rock outcrop envi-
 ronment for at least 97 percent of the time we have been evolv-
 ing on the earth. Given this vast evolutionary experience, we
 think it at least possible that our current concept of the appro-
 priate form of rooms, houses, villages, towns, and cities in the
 modern world has been sculpted by this evolutionary experi-
 ence.

 The built environment
 For the bulk of this time, the habitable rock shelters and river
 canyons in which they occurred were more abundant than the
 humans that occupied them. Estimates of human population
 sizes in prehistory are very unreliable but some have esti-
 mated the total human population in France before the dawn of
 the last ice age was in the range of 30-50,000 people (GAMBLE
 et al., 2004). Only several hundreds of people are thought to
 have inhabited Great Britain at this time (SMITH, 1992). No one
 knows the events that resulted in the final exodus of modern

 humans from Africa between 100,000 and perhaps 60,000
 years ago but, at some point in time, human population size
 was large enough to make it difficult to find unexploited rock
 shelters even in the south of France, Spain, Italy and other
 Mediterranean countries. Even if modern humans did not

 invent "architecture" to solve this problem about 40,000 years
 ago, when this capacity to build actually showed up on the
 scene, there was no longer any population size limitation
 imposed by the number of dwelling sites. Dwelling sites could
 be made anywhere, could be made quickly, and could even be
 transported. What is more, the capacity to build solved the real
 problems associated with cave living - the accumulation of
 waste and the distance between the resources and the

 dwellings. Buildings with good design allow all of these prob-
 lems to be solved at once.

 The earliest built dwellings such as those at Dolní Věstonice
 (40,000 years B.P., GLADKIHM et al., 1984) (fig. 3) all involved mul-
 tiple dwelling units with functions that were partitioned between
 the units. Such built structures appear in increasing numbers
 from 40,000 to 9,000 years B.P. when the first cities were
 formed. Cooking, food storage, animal containment, and slee-
 ping areas were all separated. This separation of activities is
 also observed in the grass huts found at Ohalo II (fig. 4) along
 the shores of the Sea of Galilee (23,000 years B.P., NADEL, 2003;
 BELMAKER, et al., 2001) and at Tabun Cave, Israel (fig. 4). All
 of these structures appear to have been built to allow the
 humans to position their dwellings as close to their essential
 resources as possible without giving up the advantages of
 prospect view and refuge provided by real rock shelters.
 These earliest dwellings may also have provided the vast array
 of commensal and mutualistic plants and animals with sites for
 their own proliferation. House mice, black rats, pigeons, hedge-
 hogs, barn owls, and wildcats all proliferated in this environ-
 ment. In addition, a large array of grasses and forbs flourished
 in the disturbed land around the first encampments. Many of
 these (as it was discovered by hunter-gatherers) were edible
 whether they grew wild in the hills or grew in the refuse and
 nutrient rich patches around the camps.

 In the time period from 20,000 to 10,000 years B.P., agricul-
 ture as we know it did not exist, but many of the species that

 were eventually recruited into agriculture were present and
 exploited by people. The central importance of some of these
 species is only being realized now. A recent study by Vigne et
 al. (2004) has pushed back the association of the Felis domes-
 ticus (=Felis silvestris , the European wildcat) with humans
 from 3,500 years B.P. to 9,500 years B.P. Vigne argues that
 the housecat was revered by humans at this time since wild
 grains that were harvested but then stored in primitive dwel-
 lings would have been easy prey for the growing populations
 of rock doves, mice and rats that had already taken advantage
 of human encampments.

 The full development of modern agriculture that started
 about 1 0,000 years B.P. in the old world and about 7,000 years
 B.P. in the new world provided enormous opportunities for
 human population growth. After this time, there was little in-
 crease in the use of natural rock shelters. The capacity to cre-
 ate artificial structures that had all of the benefits of natural

 rock shelters but none of the detriments made it possible for
 people to manufacture (using stone, mud bricks or wood) per-
 fect sites that provided refuge and prospect views at the same
 time. Such structures are now universal in human societies.

 Architecture
 The goal of architecture at the small and large scale is to man-
 ufacture refuges for humans at a number of scales - the indi-
 vidual, family, and extended society (RUDOFSKY, 1977). Hu-
 man existence has two basic phases - the collection of re-
 sources needed for living, followed by the consumption of
 those resources. Since we are omnivorous animals, the col-
 lection phase is governed by the behavior of plants and ani-
 mals that live outside. If the foodstuffs are fully wild, architec-
 ture is not needed. If the foodstuffs are cultured or domesti-

 cated, some form of refuge is provided to them as well (a field,
 net, enclosure, barn, etc.). In the consumption phase, refuge
 is needed to keep competitors and predators at bay and to
 increase the comfort while the resources are being consumed.
 But neither the refuge nor the comfort can be absolute - "indi-
 viduals" need their "family" groups, and "families" need their
 "societies." Hence, refuge for one can deny comfort for an-
 other. This brief summary suggests two quite independent
 components to architecture:
 • The first is efficiency (usually defined in economic terms); and,
 • the second is comfort.

 • Efficiency in the form of massive high-rise apartment
 buildings might be measured as the persons/sq.km, or per-
 sons/tonne of concrete and steel. But the experience of archi-
 tects and town planners in the world's largest cities has shown
 that maximum efficiency of construction does not produce
 maximum benefit to the residents (SAMUELS and PRASAD,
 1994).

 • In particular, comfort (especially psychological comfort)
 within one's own dwelling might include massive electronic
 security systems that increase the sense of peace within the
 dwelling while simultaneously decreasing the sense of peace
 outside of the dwelling space.

 Optimum dwelling architecture must clearly deal with a
 tradeoff between these conflicting values.

 Application of the Urban Cliff
 Hypothesis
 The Urban Cliff Hypothesis argues that, in our evolutionary
 past, there was a configuration of dwelling spaces that pro-
 vided this optimal tradeoff between efficient and comfortable
 use of space to small clusters of people. This configuration
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 Fig- 3: Sketch of natural rock shelter with associated inhabitants, along with a sketch of the mammoth bone structures that represent some of
 the first built dwellings.

 Fig. 4: A reconstruction of a Natufian dome-shaped grass and wooden hut at Tabun Cave, Israel. Such huts were also built at Ohola II on the
 shores of the Sea of Galilee about 20,000 years B.P. (Source: Photograph by D. Larson).
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 was in place for about a million years before the first wall was
 ever built or hut constructed (GAMBLE, 1994).

 The Hypothesis then argues that, in the first phase of the
 built environment, this optimization of efficiency and comfort
 was copied over into many of the structural features of the first
 buildings. These copies included the following:
 • First, the use of building materials that offered the greatest
 sense of "permanence" within the limits of cost and within the
 limits of the amount of time the occupants intended to reside
 in the structure. Stone huts were therefore not used by
 nomadic tribes unless their migration routes were repeated.

 • Second, the division of the space into subunits that allowed
 for a division of function: cooking areas, food storage, sleep-
 ing, animal containment.

 • Third, a connection of the individual family unit to other fam-
 ily units was provided in an open communal space that was
 nonetheless sheltered (at least in part) from the environment.
 In caves, this was provided by the space around the main
 hearth behind the dripline of the overhanging cliff, but in the
 built environment, the same functions were provided by foy-
 ers, plazas, cloisters, and courtyards.

 • Fourth, this small group of family units had access to a flow
 of resources. In the natural rock shelter, this was repre-
 sented most often by a riparian zone across which flowed
 water and associated plants and animals that were used for
 food. In the built environment, the "resource river" was often
 an array of merchants or vendors that would move across the
 communal space making their products available for resi-
 dents.

 • Fifth, the natural rock shelters were always rich in vegeta-
 tion. In the built environment today there is no denying that
 the incorporation of microhabitat suitable for the growth of
 trees and other plants (both indoor and outdoor) is an essen-
 tial feature of comfortable dwelling spaces for individuals,
 families and societies.

 The Urban Cliff Hypothesis argues that the modern built envi-
 ronment should recognize its roots in its rock shelter past and
 do this by incorporating a sense of ancient landscape into
 building design. This does not mean that stone should be used
 for construction or that concrete should be poured to look like
 rock. Rather, it means that the division of the built space into
 functionally separate components should reflect both the need
 to use the space efficiently and comfortably at the same time.
 Part of this comfort is based on the need for people to feel pro-
 tected from nature and from each other while at the same time

 feeling connected to them both. The automobile and the sys-
 tem of modern roadways that forms a menacing network
 around the world actually discourages people from making
 direct human contact at the local scale. Town planners that
 advocate the proliferation of big-box stores are unwittingly
 moving the "resource flow" areas outside of the places where
 people live. Landscape planning, from the point of view of the
 Urban Cliff Hypothesis, should reemphasize the value of foot
 traffic and the local provision of "resource flows" so that people
 are able to maximize their entire standard of living.

 Conclusion
 In conclusion, the Urban Cliff Hypothesis argues that we are a
 species that has evolved from rock outcrop exploiting ances-
 tors and that our attitudes and feelings about the built environ-
 ment have ancient evolutionary roots. In addition, the flora and
 fauna that form the bulk of the urban and suburban landscapes
 are themselves largely rock outcrop species that are simply

 exploiting the rock shelters that we have constructed of wood,
 brick, stone, glass and steel. If this evolutionary heritage can
 be accepted, and especially if it can be accepted that the
 human use and enjoyment of architectural space is something
 that is under our control, then it becomes possible to construct
 dwelling sites, workplaces, villages, towns, and cities that cre-
 ate both efficient and comforting environments at the same
 time. Such architectures may be more important than ever in
 the 21st century in view of predictions that another two billion
 persons will need to be accommodated in the next 25 years.
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 Editor's Note
 1 . "We cannot acquire proper knowledge about our villages, towns,

 and cities unless we manage to see the whole range of the man-
 made systems within which we live, from the most primitive to the
 most developed ones - that is, the whole range of human settle-
 ments. This is as necessary as an understanding of animals in gen-
 eral is to an understanding of mammals - perhaps even more so."
 ( Source : C.A. Doxiadis, "Ekistics: The Science of Human Settle-
 ments," Science, 23 October, 1970, vol. 170, no. 3956, p. 393).
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 Toronto at the time of "The Natural City" Symposion

 Fig. 1 : Financial district.  Fig. 2: Spadina Museum (Source: City of Toronto).

 Fig. 3: The Distillery Historic District.  Fig- 4: The Distillery Historic District (Source: Hal Swann).

 Fig. 5: Cabbagetown.  Fig. 6: Bustle of tourists around seafood restaurants.

 (Sources: Tourism Toronto, "Toronto, Visitor Guide," Spring/Summer 2004 - pamphlet; Green Tourism Association, The OTHER Map of Toronto, 2003).
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 Ecology in the natural city: Testing and
 applying the Urban Cliff Hypothesis

 Jeremy Lundholm

 The author is an assistant professor of Biology and Environmental
 Studies at Saint Mary's University ; in Halifax, Nova Scotia , Canada. His
 main research interests are in urban ecology, rock outrcrop ecosystems
 and the maintenance of plant biodiversity.

 Introduction
 Ecologists have been studying urban habitats for a couple of cen-
 turies and have largely concluded that, while biodiversity is often
 high in cities, the species that colonize cities and the habitat con-
 ditions they encounter are largely "unnatural." Cities are domi-
 nated by exotic or invasive species drawn from distant biogeo-
 graphical provinces1 and the action of human disturbance and
 technology has resulted in the creation of physical and chemical
 environments that do not occur in nature, such as heavy metal
 contamination and extremely high concentration of nutrients.2
 This lack of naturalness is typically invoked as further evidence
 of the production of ecological novelty by human beings and of
 our estrangement from natural processes. While it is literally true
 that many human settlements bring together concentrations of
 materials and energy that are often not seen in non-urban envi-
 ronments, and local, native species are often poorly represent-
 ed in urban areas, the received view of the urban as epitomizing
 the unnatural should be thought of as only one of several possi-
 ble perspectives.

 Most currently recognized species of non-human life have ex-
 isted for hundreds if not thousands of times longer than the first
 human-built structures at the edges of caves. Thus, each species
 has a unique evolutionary history largely prior to any large-scale
 human intervention in the landscape. This is not to suggest that
 some species have not rapidly adapted to novel conditions, in
 some cases caused by human interactions with their environ-
 ments. In other cases, there is some evidence to suggest that
 many species, especially large mammals and birds, have not
 been able to successfully adapt to human activities. This seems
 to be the case for Pleistocene extinctions of large mammals and
 birds due to overhunting,3 although there are several potential
 interlinked causal factors in most cases. Evolutionary biologists
 generally treat species as inhabiting or spending most of their
 time in one or more distinct types of habitat. Ecologists classify
 these habitats by dominant vegetation, the presence of water or
 other factors and so we have names for marshes, grasslands,
 alpine meadows, coniferous forest, dunes, and others. Many
 species can be classified by their preferences for these different
 habitats: there are forest interior birds, forest edge birds, marsh
 ducks, bay ducks, sea cliff birds and open ocean species.

 While animals can typically move about from habitat to habi-
 tat, most have a preferred habitat for feeding with possibly oth-
 ers for nesting and reproduction.

 Many plants have even tighter habitat preferences: the move-
 ment of plants is limited to relatively slow growth and to disper-
 sal to other areas via seeds or spores. Ecologists can thus clas-
 sify many plants by the habitats in which they grow, survive and
 compete best. While some plant species are highly plastic and
 tolerant of a range of conditions, the fact that no one plant species
 can grow everywhere lends credence to the idea that most plant
 species can only persist in a small subset of all available habitat
 conditions. With reference to urban ecosystems, the question
 then becomes: what kinds of habitats were exploited by these
 current urban species before we built cities?

 The first attempts to find natural analogs for urban habitats
 were led by anthropologists and environmental psychologists
 who identified the suburban developments as copying features
 of ancestral human habitats on the African savannas: relatively
 open grassy areas with sparse trees which provide both prospect
 (the ability to scan the surroundings for food sources or enemies)
 and refuge from predators.4 This research is important as it ar-
 ticulates the linkages between urban form and natural habitats,
 and argues for a biological basis, in part, for our preference for
 broad classes of landscapes. This "Suburban Savanna" hy-
 pothesis, however, omits key features of both current urban habi-
 tats and ancestral human landscapes. Urban settlements are
 characterized by hard surfaces, at least on the outsides of stone,
 brick and wooden buildings. Additionally, there is considerable
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 evidence that East African savanna environments would have

 been inhospitable to early hominids without the presence of rock
 outcrops to provide shelter.5 Thus the "Suburban Savanna" hy-
 pothesis omits the actual buildings or shelters from the landscape
 template.

 New research suggests that a large proportion of urban non-
 human inhabitants including vertebrates, invertebrates and
 plants, evolved in rocky, unproductive habitats such as cliffs,
 scree or talus slopes, and horizontal rock barrens. The "Urban
 Cliff Hypothesis," in brief, states that the urban denizens are
 stress-tolerant but opportunistic species with special adaptations
 to rocky habitats and that built forms represent ecological analogs
 of rock outcrop habitats.6 Many urban species, such as pigeons
 (rock doves), mice, and dandelions, thrive in cities, because hu-
 man beings have re-created their ancestral homes. When con-
 sidering urban habitats, much past research has emphasized the
 classification of habitats based on the degree of human distur-
 bance.7 While this explicit recognition of humans as a compo-
 nent of urban ecosystems is important, it has had the effect of
 shifting the focus of urban ecologists to present day impacts of
 human disturbance and to an assumption that human effects on
 ecosystems are inevitably different both qualitatively and quan-
 titatively from those of other organisms. When we consider the
 structure of cities from the perspectives of the other species that
 inhabit them, ignoring the design and intentionality of built form
 and focusing on the physical and chemical structures themselves,
 it becomes possible to acknowledge that humans can create
 habitats that are similar to natural habitats. While not all human-

 created habitats have natural analogs, cities in many parts of the
 world replicate some of the key features of natural landscapes
 dominated by cliffs and rock outcrops.8 The implication of this
 view is simply that non-human species may perceive urban habi-
 tats, not as novel environments with challenging selective pres-
 sures, but as profoundly similar environments to their evolution-
 ary habitats of origin. While initially bracketing out the human de-
 sign of built forms to consider the life-worlds of non-humans, we
 can then return to examining the potential of conscious design
 to exploit the previously developed symmetries between built and
 natural habitat analogs.

 Ecological restoration
 Ecological restoration is a relatively new discipline that takes as

 its subject, the repair of damage to ecosystems caused by hu-
 mans. Some of the main tasks of restorationists include favor-

 ing native species often excluded by human disturbances or the
 influx of novel, "exotic" species. The premise of more ambitious
 forms of this field is that we can recreate habitats for many na-
 tive species through both conscious manipulation of natural
 forces and natural recovery mechanisms. If it turns out to be true
 that much of the form of human settlements already functions as
 a recreated or newly replicated habitat, then this holds the
 promise that we might at least leam how to design urban features
 that not only take advantage of our perhaps subconscious ma-
 nipulation of landscape elements and microhabitats to match cer-
 tain habitat templates, but also to design better matches to allow
 greater colonization of settlements by native biodiversity.

 While there is considerable evidence to support the Urban Cliff
 Hypothesis,10 these data supports a "big-picture" view: many
 common species now dominant in urban areas derive from rock
 outcrop habitats, but quantitative tests in particular urban settings
 which examine complete sets of the biota are lacking. These will
 be essential in determining the practical relevance of the hy-
 pothesis.

 In the following, I outline some of the key quantitative bases
 for the hypothesis and find some of the data that supports these.
 I will then show how future tests of the ideas might lead to prac-
 tical applications in urban design.

 The relevance of the Urban Cliff

 Hypothesis
 The central premise underlying the idea that buildings and cities
 represent replicas of rock outcrop habitats is that the abiotic con-
 ditions made available by their construction match the conditions
 available in long-persisting rock outcrops that predate human ar-
 tifice. Physical and chemical similarities between early found
 rock shelters and the first buildings may have been endemic to
 the development of buildings: some of the first dwellings outside
 of caves were constructed by piling rocks that had fallen from the
 cliff housing the cave, thus the new shelters were literal exten-
 sions of the cave walls.11

 • Much of the evidence of the abiotic similarities between natu-

 ral and built rock outcrops comes from an examination of biot-
 ic responses, i.e. patterns of spontaneously colonizing organ-
 isms on walls, roofs and other urban habitats and comparisons
 with natural systems.

 • Another set of evidence takes the function of built environments

 for humans, and compares it to the early use of rock shelters
 and the exploitation of naturally occurring habitat features
 there.12

 While functional similarities between urban settings and natural
 rock outcrops are easy to arrive at using qualitative descriptions,
 studies that explicitly compare urban ecosystems with other sys-
 tems from the perspective of abiotic factors are needed.

 One starting point is an examination of the current urban ecol-
 ogy literature that describes abiotic conditions in urban environ-
 ments.

 • Some of the key findings of these research programs outline
 potential similarities between built and natural outcrop habitats
 that may be useful in fields such as green building design and
 ecological restoration.

 • One feature of human settlements that seems relatively uni-
 versal at least in modern cities is the increase in hard or imper-
 meable surfaces relative to adjacent rural areas. Some North
 American cities have had increases in impermeable surfaces
 from 3 percent to 33 percent from the 1 940s to the 1 990s.13 This
 has resulted in an increase in peak streamflow volumes. Nat-
 ural rock pavement habitats are characterized by similarly im-
 permeable surfaces14 and can also have greater magnitudes of
 fluctuations between flooding and drought compared with sur-
 rounding ecosystems.

 This variable hydrology is widely thought to result in high levels
 of biodiversity. Since more extreme hydrology is usually asso-
 ciated with problems downstream such as stream-bank erosion
 and the influx of nutrients into fresh water ecosystems,16 the out-
 come of our inadvertent creation of habitats that function more

 like natural rocky habitats is considered to be largely negative
 from a hydrological perspective. On the other hand, if we can
 recognize that there are habitats in most regions of Earth that are
 naturally dominated by hard surface complete with biota adapt-
 ed to these conditions, it becomes possible to conceive of revised
 urban forms that incorporate vegetation into hard surface envi-
 ronments. Technologies like planted pavements and green roofs
 lower the magnitude of urban hydrological fluctuations without
 reducing the amenity value of the surfaces.

 Ann Winston Spirn17 identifies several other abiotic parame-
 ters that differ between urban and rural areas:

 • urban areas tend to be hotter overall (the urban heat island ef-
 fect) than rural areas;

 • urban soils also experience greater hydrological fluctuations
 between wet and dry conditions and tend to be more com-
 pacted than non-urban soils.

 These features appear verisimilar 8 to descriptions of natural cliff
 and rock outcrop habitats. 8 With reference to particular urban
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 microhabitats, it is easy to see similarities between natural flat
 pavements and abandoned or poorly maintained parking lots,
 gravelly "waste" areas and other^unproductive urban settings
 where soil is shallow, stoney and often confined to cracks in the
 hard surface matrix (fig. 1 ). Walls have an obvious natural ana-
 log in cliff faces (fig. 2) and scree or talus slopes at the bases of
 cliffs have their counterparts in rough areas at the bases of walls
 where organic material accumulates, or planter boxes with deep
 soil surrounded by impermeable concrete (fig. 3).

 Quantitative studies could directly compare microclimatic and
 other variables to determine how similar conditions are between

 urban habitats and their natural analogs. While it is expected
 that many similarities will be found, there will be differences as
 well. How do the differences in the arrangement of landscape
 elements and microhabitats between natural systems and built
 environments shape the function of the ecosystems and the pat-
 terns of biological organization within them?

 While natural disturbances such as drought, flooding and fires
 may shape biotic responses in rural rock outcrops, how do hu-
 man disturbances such as trampling affect urban biota? How do
 non-human species respond to urban sensory environments that
 differ from other environments where anthropogenic light and
 sound pollution are largely absent?

 The answers to these questions should provide a basis for
 novel design solutions that maximize urban biodiversity and
 ecosystem function.

 One of the main conundrums generated by the Urban Cliff
 Hypothesis is the overwhelming presence of "non-native" species
 in cities, whereas one would predict that if urban settings are
 such good analogs of natural cliffs, then species from local or re-
 gional cliff habitats should be abundant in cities.

 Since rock outcrop habitats are known on all continents, why
 are regional rock outcrop species seemingly underrepresented
 in the cityscape? There are several further hypotheses that may
 explain this phenomenon:
 • First, in many parts of the world, a large number of native
 species colonize urban or other built habitats.19 For example,
 many native fems easily colonize British stone walls (with their
 pre-urban habitats being rock cliffs, often of identical mineral
 composition to the built walls).20 Clearly, the details of construc-
 tion processes and materials may matter, especially where na-
 tive species show strong substrate preferences. Thus the gen-
 eral finding that urban centers attract exotics is not always true.

 • Another possibility is that urbanization, at least in the temper-
 ate zone of former European colonies,2 brought with it such a
 huge influx of non-native propagules (seeds, spores and vege-
 tative cuttings), that native species were simply swamped and
 remain much less abundant due to "propagule pressure" from
 newly established populations of non-natives both planted in gar-
 dens and farms, and spontaneously spreading in other urban
 habitats. In other words, there is a persistent horticultural bias
 toward "exotics" regardless of the region in question, and these

 preferred species reproduce in proportion to their abundance^
 leading to the domination of establishment sites by non-natives.
 The history of agriculture in the last two hundred years also sug-
 gests that the availability of seeds is an important determinant of
 urban floras. Agricultural weeds depend on certain crops or crop-
 ping techniques developed in areas of the world. When agricul-
 ture began globalizing, weeds spread along with their host crops.
 In North America, a large number of crops derive from other
 bioregions where annuals are more common in regional floras,
 and where more weeds are annuals that can also easily colo-
 nize cities. With the early agricultural history of North America,
 it is not surprising that non-native plants dominate cities, with ear-
 ly cities being surrounded by farm fields.

 The availability of propagule sources might also limit the
 spread of native species into cities because the appropriate habi-

 Fig. 1 : Artificial (top) and natural (bottom) pavement habitats. ( Source :
 The author).

 tat templates (cliffs and other rock outcrops) tend to be natural-
 ly rare in most landscapes. It is clear from recent research that
 cliff habitats represent refugia for many species, in part due to
 their relative inaccessibility and also due to their economic
 marginality.23 Once global trade began in earnest, the exchange
 of plant materials among cities on different continents was like-
 ly orders of magnitude bigger and more ecologically important
 than the movement of plant materials from natural cliffs in the
 hinterland to cities.

 The hypothesis that regions with longer histories of urbaniza-
 tion will be sources of well-adapted urban species that have un-
 dergone natural selection over thousands of years of urbaniza-
 tion, might have explained the high proportion of non-natives
 from Europe and Asia in North American cities, but European
 cities are also dominated by species that had most of their evo-
 lutionary history elsewhere. Thus, the propagule limitation hy-
 pothesis seems a likely explanation for the finding that many ur-
 ban areas are dominated by species that originate in distant bio-
 geographical regions. This hypothesis can be tested in urban
 areas by simply seeding various habitats with native rock out-
 crop species that are currently not present in the city, and track-
 ing their survival, growth and reproduction.

 Other quantitative tests could come from examining the ge-
 netic makeup of the populations themselves. While much of the
 Urban Cliff Hypothesis implicitly suggests that evolutionary
 change in species living in urban settings would not have been
 necessary because artificial rock shelters so well matched the
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 Fig. 2: Artificial stone wall (a) and natural cliff face vegetation (b). ( Sources: Jeremy Lundholm (a) and Peter E. Kelly (b) ).

 Fig. 3: Organic deposits at wall edges (a) and natural talus slopes - foreground trees and rocks (b). (Sources. Jeremy Lundholm (a); Peter E. Kelly (b) ).
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 conditions of natural rock outcrop habitats, it is likely as well that
 many developments in architecture and design have changed
 the basic habitat template. This is obvious when considering
 many modern buildings which feature sheer metal or glass fa-
 cades, with the absence of colonizing life palpable: we have al-
 tered the template throughout the history of building. Thus ge-
 netic and phenotypic comparisons of urban and wildland popu-
 lations (where they still exist!) of species could allow determina-
 tion of the degree of evolutionary change that has occurred. The
 Urban Cliff Hypothesis would seem to suggest that genetic di-
 vergence between urban and wildland varieties of the same
 species would be minimal.

 Why place so much emphasis on species native to regions,
 when the history of cities has much to celebrate in terms of the
 cosmopolitan cross-fertilization of cultures?

 One of the key elements of ecological restoration can be the

 promotion of regional identity by restoring components, includ-
 ing biological entities, to vernacular landscapes. The use of na-
 tive plants in urban greening is one way to fight the creeping ho-
 mogeneity of current cityscapes.25

 Habitat preferences and human-
 nature relationships
 It has been suggested that our construction of our own physical
 environment inevitably contains an "exhibitive" element that de-
 picts our stance toward the rest of nature.26 The prevailing view
 of urban habitats is that we design them exclusively for us, and
 for a select group of mutualistic species such as pets and gar-
 den plants. The ineradicable presence of pest species (many of
 which have their ultimate origins in cliff or other rocky habitats)
 seems to indicate that we are concomitantly and unwittingly de-
 signing for other species as well. The attempted species exclu-
 sivity of urban design projects an "us-them" attitude. The impact
 of such design may transcend the concrete forms of the build-
 ings themselves. Some philosophers argue that we have large-

 ly underestimated the effect of our lived environments on culture^
 including values and behaviors with respect to the rest of nature.2
 Anthony Weston invokes a system of circular causation parallel
 to the notion of self-fulfilling prophesies whereby our engagement
 with our actual lived habitat shapes our actions, which in tum feed
 back to shape our habitat.28 If built forms and settlement patterns
 reinforce cultural notions of separateness from the rest of nature
 or even an attitude of domination, then they provide a barrier to
 the cultural evolution of other possible relationships with nature,
 such as those characterized by reciprocity29 or by an etiquette of
 respect.30

 When we examine the findings of research into habitat tem-
 plates of urban species from this philosophical perspective, we
 can see a signal from the rest of nature that cities are not as un-
 natural as we may have previously thought. We have tossed a
 ball into the wild and seen it thrown back: wild ferns, pigeons, and
 wild cats have colonized the places we built.

 If we consciously design buildings and urban landscapes, we
 can depict different perspectives on nature than those that are
 currently coded. The idea of invitation as a basis for a new (or
 recovered) relationship between people and the rest of nature
 stems from philosophical investigations of disparate practices of
 the culture of nature.31 By recognizing the inherent potential of
 built form (inherent because cities can be seen as an uncon-
 scious manipulation of resources to re-construct analogs of our
 optimal natural habitat) to welcome a diversity of other species,
 we can actually build for wild nature.

 While clearly the most opportunistic of rock outcrop specialists
 have already joined our ranks in the cities, with many not wel-
 come, it is possible to design for other elements of the rock out-
 crop biota which may not colonize spontaneously due to propa-

 gule limitations. It should be possible to design building surfaces
 with greater potential for colonization by plants. Some architects
 are already incorporating eyries for birds of prey, including nest-
 ing space for endangered bird species. While cities will continue
 to be built primarily as habitat for people, it is possible to engage
 with the rest of nature in a way that transcends dualistic, domi-
 nating approaches. The hope is that, given the potential for built
 environments to shape cultural relationships with nature, re-
 designing for invitation can actually promote a shift in values com-
 patible with non-dualistic or less anthropocentric relationships
 with land and biota.

 It must also be recognized that cities tend to be built on top of
 or in place of previously existing habitats which typically only in-
 cluded a small area of rock outcrop (with communities built with-
 in rock outcrop landscapes - e.g. Cappadocia or Petra - being
 obvious exceptions). Urbanization has thus been a process of
 habitat replacement: forests and wetlands being replaced by rock
 outcrop analogs, at least from the perspective of the Urban Cliff
 Hypothesis. It is essential that remnants of other habitat types
 be conserved within urban landscapes. Applications of the Urban
 Cliff Hypothesis are primarily useful for greening existing land-
 scapes, not as justification for further erosion of natural, non-rock
 outcrop habitats.

 Conclusion
 The central precepts of this paper are that

 • both biological and cultural factors determine built form; and that
 • the biological basis of urban design has been marginalized up
 to now.

 I suggest that the mutual causation of urban settings by our bio-
 logical needs and cultural elaborations should be accepted and
 studied as a proper feature of urban design.

 The view presented in this paper is admittedly biased toward
 the acceptance of hard-surfaced, urban environments as analo-
 gous to natural rock outcrops. Without stretching the analogy
 too far, the Urban Cliff Hypothesis at least provides the concep-
 tual resources necessary to develop a perspective compatible
 with a "Natural City."

 'The narrative that still needs to be articulated must reveal a

 direction for human action, self-understanding, and aspiration
 that points beyond the current practical and theoretical antago-
 nism between the human and the nonhuman. By writing this nar-
 rative through our communal practice - including our architec-
 tural, design, and urban planning practices- we may be enabled
 eventually to discover a place for human beings that is neither a
 romantic return to the 'primitive' nor a glorification of 'shallow'
 management technocracy."32

 A natural city need not be antithetical to notions of wilderness
 (or wildness) protection once we realize that we can project an
 invitational stance to the rest of nature and also to urban humans

 by inviting them to participate and encounter a nature that is both
 urban and wild. The acknowledgment that cities may be func-
 tionally "natural" to non-human organisms may yield tangible ben-
 efits as well as provide a strong foundation for revitalizing our
 conceptions of urban places.
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 Green Buildings Policy: An analysis of
 three market-oriented innovations

 Jesse Zuker

 ' The author graduated from the University of Toronto with a self-designed
 major in Environment and Architectural Studies. For the past year he
 has been working on implementing the Province of Ontario's green build-
 ing program and currently works for Ontario Infrastructure.

 Introduction
 "Green," "sustainable," "environmental," "smart" or "progressive"
 are terms used to refer to buildings that unconventionally apply
 techniques that affect the building and/or building process in a
 manner that minimizes the adverse effects on the environment.

 There are innumerable techniques considered to be "green" or
 "sustainable" and an inventory of them goes beyond the scope
 of this report. For the purpose of this inquiry, it should be impor-
 tant to note that anything that meaningfully reduces the amount
 of pollution that a building introduces into its environment is con-
 sidered to be green. Increased awareness of the business case
 for sustainability has prompted interest among all stakeholders
 in the real estate industry. However, there are a number of bar-
 riers inhibiting the mainstream diffusion of these practices.
 Developing policies that address these barriers is the next step
 in achieving a more efficient industry and promoting public sec-
 tor environmental objectives.

 In the province of Ontario, the Smart Growth Panel was formed
 to report on and make a wide ranging set of recommendations
 (CENTRAL ONTARIO SMART GROWTH PANEL, 2003). This report
 discusses three innovative applications that address the barriers
 to sustainability in the design, construction and real estate sec-
 tor. Each case proved difficult to research objectively because
 of the highly politicized stakeholder groups active in these in-
 dustries. Most data related to these cases are from non-peer re-
 viewed sources or directly from the organizations responsible for
 their implementation. Where available, academic literature has
 been reviewed. However, since these three specific examples
 are relatively recent, both forms of literature were important re-
 sources for the development of this report.

 All three approaches originate from programs developed in the
 USA. Recent European policy advancements are not discussed
 here due to the abundance of unique market-oriented ap-
 proaches found within the USA. Despite a huge number of ef-
 fective programs being implemented in Europe at the time of writ-
 ing, approaches developed in the USA tended to adequately re-
 flect the market-oriented nature of this inquiry.

 The criteria for analyzing these approaches have been adapt-
 ed from two OECD reports (OECD, 1999; OECD, 2003). These cri-

 teria discuss the quantitative and qualitative impacts of each
 case. The criteria are:

 - Environmental effectiveness;
 - Economic efficiency;
 - Administrative and compliance costs;
 - Incentives for innovation;
 - Competitiveness implication;
 - Soft effects;
 - Viability and feasibility.
 The three case studies discussed are:

 • Leadership in Energy and Environmental Design (LEED);
 • Residential Energy Conservation Ordinance (RECO);
 • Time-tranching.

 Background
 The total value of 2004 construction permits in Ontario was $23.9
 billion (STATISTICS CANADA, 2005). Every new home or condo-
 minium generates 2.8 jobs. Nearly 250,000 person years of em-
 ployment will be linked to the residential sector alone (VALELA,
 2003). It is clear that the construction industry is an enormously
 important segment of Ontario's economy, providing livelihoods
 and homes to millions. Ontario is in the midst of a huge resi-
 dential construction boom. The value of annual residential build-

 ing permits in Ontario rose from $8 billion in 1 998 to $1 5.2 billion
 in 2004.

 Buildings in Canada represent approximately 38 percent of en-
 ergy usage and 30 percent of total greenhouse gas (GHG) emis-
 sions. However there are a number of barriers preventing
 widespread uptake of green building techniques and the adop-
 tion of innovative construction, financing, and policy programs
 (MOORE, 1997; HABITAT DESIGN + CONSULTING & ARCHEMY
 CONSULTING, 1998; PECK AND ASSOCIATES, 2000; POMEROY,
 1999). The impediments to achieving a more sustainable build-
 ing policy mix can be broadly classified into five categories:
 • Administrative - related to building code, official plans and the
 systemic barriers in large bureaucratic organizations.

 • Financial - relating to the "green premiums," investment issues,
 and insurance liability.

 • Psychological - relating to the inherent conservatism and risk
 aversion among building professionals.

 • Experiential - problems associated with inexperience or lack of
 highly trained professionals capable of executing sustainable
 development.

 • Market structure - relating to the large number of small firms
 that dominate the design and construction industries.

 Administrative

 Building codes and planning restrictions are geared to speedy
 approval of conventional buildings only and generally do not have
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 the capacity to address innovative designs in a timely manner.
 This additional time adds cost and frustrates many genuine at-
 tempts at green development. There is often little capacity for
 regional land use or transportation planning to support Smart
 Growth development. The fact that projects with innovative de-
 signs take considerably longer to gain approval makes it more
 difficult to convince investors of the project's financial viability,
 severely limiting the investment potential of sustainable devel-
 opment in Ontario and raising affordability concerns.

 Financial

 Until recently, the financial costs of green building were the crit-
 ical deterrent to uptake in the industry. Recent evidence suggests
 that the 2 to 5 percent "green premium" associated with green
 building is now less costly than the future savings in energy and
 health associated with a 25-year life-cycle costing timeframe
 (KATS, 2003). Also, the variability in reported green premiums is
 high enough to discount many conservative investors from en-
 tering into green business ventures.

 Green retrofitting has limited incentive for a lessor who gener-
 ally transfers the operational costs on to the lessee. Furthermore,
 while a government institution should feel accountable for the fu-
 ture benefits that its building may have for society, private de-
 velopers would be less likely to perceive environmental impacts
 as a financial incentive to building green. Also, higher capital
 costs and hurdle rates are discounted more heavily by busi-
 nesses than government.

 Developers often cite difficulty in acquiring investment back-
 ing for riskier projects (i.e. projects that involved innovative "un-
 proven" technologies or took longer to gain approval) as being
 more difficult to finance (POMEROY, 1999). Investors are reluc-
 tant to finance a product that had not been proven in the mar-
 ketplace. They want a clear demonstration that a project will earn
 money. There is also a perception among developers that there
 is an inherent lack of demand for compact development and that
 there is almost zero demand for environmentally responsible
 buildings (POMEROY, 1999).

 Psychological
 Risk aversion and a deep-seated conservatism in the building
 sector restrict the diffusion of green building.

 Conservatism is inherent in the unwillingness of engineers to
 adopt new technologies to consumers who are conservative in
 their housing purchase decisions and financiers who want two
 thirds of the proposed project sold before advancing funds for
 construction. This conservatism is related to the fact that it is very
 difficult to ' lest the product ; " as is possible with other industry sec-
 tors, without significant up front investment risk (PECK AND
 ASSOCIATES, 2000).

 There exists a stifling attitude toward sustainable building in
 the industry. A report by the U.K.-based Building Research
 Establishment (BRE) comments on how green buildings are
 branded by investors:

 The image is of natural materials, green roofs, radical passive
 design, and technological gizmos. They are seen as a potential-
 ly short-term fashion trend with a narrow market place appeal
 that runs counter to longer-term appeal to long-term investment
 planners. There is a perception amongst building professionals
 that more sustainable solutions inevitably result in increased cap-
 ital costs and/or reduced market/staff appeal. (YATES, 2001 )

 Experiential
 The construction industry is characterized by a large number of
 small firms. Green buildings are characterized by a diverse ar-
 ray of techniques and require an integrative approach to their ap-
 plication. As a consequence, the diffusion of knowledge and first-
 hand experience is another obstacle for a more sustainable in-

 dustry. Currently, the development community is unaware of the
 less radical options available and the benefits they can bring to
 a project.

 Industry structure
 The dominance of a large number of small firms in both the de-
 sign and construction aspects of the building sector significantly
 slows the diffusion of technical and experiential knowledge.
 There are 3,691 firms in the Canadian Architectural industry and
 only 7,500 registered architects. Though the trend toward sus-
 tainable development has greatly influenced architecture, the
 profession is small in numbers and cannot influence decision
 makers as effectively as it should. Despite architects being rec-
 ognized as leaders in the construction industry, the built envi-
 ronment and society in general, their impact on policy has tradi-
 tionally been limited (INDUSTRY CANADA, 2002).

 Green rating systems: Leadership in
 Energy and Environmental Design
 Leadership in Energy and Environmental Design (LEED) is a
 green building rating system created by the United States Green
 Building Council (USGBC). The USGBC is a coalition of build-
 ing industry participants across the United States. LEED defines
 the basic intent, requirements and documentation needed to
 qualify a building under LEED's four tier rating system. LEED
 qualifies green buildings with a classification based on the num-
 ber of credits the building has satisfied out of a possible 69 (70
 in Canada).

 LEED operates on a voluntary basis by providing a project
 checklist to inform the design of a building and by awarding the
 finished building a rating. The ratings are: Platinum, Gold, Silver,
 and Certified. The rating is based on credits in six categories.
 The GBC charges a fee based on the size of the building and the
 number of audits required to qualify.

 Analysis
 • Environmental effectiveness: Energy efficiency is the largest
 category of credits under LEED v2.1 and the LEED-Canada sys-
 tem. It is also the most identifiable measure of a project's envi-
 ronmental effectiveness. LEED evaluates the quantity of im-
 provements measured against a business-as-usual, built-to-code
 scenario. USGBC data on 33 LEED rated buildings reported av-
 erage energy reductions of 28 percent (KATS, 2003). As to be ex-
 pected, higher rated buildings were more energy efficient than
 those with a lower rating. The LEED rating system has other
 credits that indirectly affect environmental conditions although
 these criteria and their prerequisites are difficult to measure quan-
 titatively.

 • Economic efficiency: The additional costs of building green
 compared to conventional building was, on average, about 2 per-
 cent (KATS, 2003). The aforementioned reduction in energy con-
 sumption lowered operational costs and increased economic ef-
 ficiency. This can provide a competitive market advantage to busi-
 nesses and is a major selling point for the LEED rating system.

 LEED has had a considerable impact on the building industry
 in the United States and Canada. Furthermore, many incentive
 programs in the U.S. now reference LEED. In effect, LEED has
 become the "image" of green building in the United States. Being
 the leader in green building makes LEED a significant player in
 raising awareness of environmental architecture. It has also put
 pressure on manufacturers to produce green building products
 to satisfy the new demand. A review of the trade literature (U.S.
 and Canada) has recovered an increasing frequency of refer-
 ences to LEED (BOAKE and PROCHAZKA, 2004).

 From a policy perspective, LEED is a very cost-efficient means
 of effecting change in the building sector. Applicants are buying

 Ekistics, 424, January/February 2004 g -ļ
 425, March/April 2004

 426, May/June 2004

This content downloaded from 136.186.80.72 on Thu, 01 Feb 2018 04:06:11 UTC
All use subject to http://about.jstor.org/terms



 an environmental label that can be used to improve operational
 expenditure and a building's marketability.
 • Incentives for innovation: LEED has been credited with sub-

 stantially increasing the industry's familiarity with environmental
 issues in the North American market (THOMSON, 2003). Aware-
 ness of LEED amongst building professionals is widespread -
 more so than competing green rating systems (GREEN BUILDING
 INDUSTRY AWARENESS STUDY, 2003). Recent building sector
 conferences in Toronto have included a CaGBC information

 booth and have featured specially highlighted environmental
 products or services. Increased environmental awareness has
 heightened the demand for more sustainably manufactured prod-
 ucts and innovative building techniques. Though difficult to quan-
 tify, the momentum from LEED has contributed to awareness of
 green building, particularly in the United States. For example, a
 review of the trade literature shows a preponderance of envi-
 ronmentally minded product advertising, many with specific ref-
 erences to LEED.1

 Of all the policy instruments available, a market-based volun-
 tary information tool such as LEED is probably the most cost-
 effective way of promoting innovation.

 • Administration and compliance costs: Administrative costs
 refer to the burden imposed on the public authorities responsi-
 ble for applying the policy instrument. LEED is unique among the
 instruments discussed in this report because it is a product de-
 veloped entirely by the private sector. It is a commercial prod-
 uct administered by a not-for-profit organization (USGBC or
 CaGBC). LEED does, however, demand payment to cover the
 costs of the USGBC. A typical commercial development may ex-
 pect to pay less than 0.5 percent of total construction costs to-
 ward gaining the LEED label. Although certification may repre-
 sent a small cost, more substantial overheads are usually in-
 curred for the design in the form of increased professional person-
 hours. In the case of Natural Resource Canada's C-2000 pro-
 gram, this averaged an additional 30-45 person days.

 Lack of experience and systemic barriers are partly responsi-
 ble for these higher design phase costs of the development.
 However, considerable more work is required to integrate the
 myriad systems necessary to design an efficient building.2
 • Competitiveness implication: Since LEED is a voluntary pro-
 gram it cannot depress the market. Evidence suggests that build-
 ings with LEED certification have a higher market value than the
 business-as-usual scenario.

 The financial benefits of green buildings include: lowered op-
 erational costs; reduced insurance premiums; and savings from
 increased productivity and health. Operational costs are pre-
 dictable and can be accounted for in demonstrable tests. Prod-

 uctivity, however, is less quantifiable and its benefits remain un-
 certain. Increased productivity/health benefits, though propor-
 tionally smaller in relation to operational costs, represent a far
 larger potential gain because the direct and indirect costs of em-
 ployees are the largest expense to a business. Figure 1 shows
 a breakdown of green building financial benefits. These bene-
 fits are estimated to be almost $50/sq.ft for Certified or Silver rat-
 ed buildings and $75/sq.ft for Gold or Platinum buildings. This
 is over 1 0 times the average green premium of 2 percent or ap-
 proximately $3-5/sq.ft for the 33 buildings analyzed (KATS, 2003).

 • Market impacts: Although there is a lack of hard data on the
 market impact of LEED, anecdotal evidence suggests that LEED
 has played a significant role in popularizing the tenets of sus-
 tainable construction, particularly in the United States. LEED
 has been adopted by a number of regional and state govern-
 ments and has influenced the building patterns of many other or-
 ganizations.

 Being a voluntary program, LEED cannot realize complete
 market transformation. As with any voluntary program, there
 must be a "want;" otherwise applicants can fall into the "LEED
 trap," where merely following the checklist will not guarantee the

 product. The problem does not lie with principles that LEED pro-
 motes, but with the method by which it is marketed. By promot-
 ing social responsibility as a market advantage only, LEED may
 also be producing a "loophole mentality," where builders start to
 look for shortcuts in the system. Of course, this sort of behavior
 is more common with regulatory instruments and atypical of vol-
 untary systems. Still some designers are becoming disillusioned
 with LEED's "rigidity and bureaucracy" (SULLIVAN, 2004).

 Once the first set of environmentally minded clients have
 signed onto LEED, the real challenge is convincing the main-
 stream to adopt LEED principles. An architect and environmental
 advocate commented that LEED has tremendous potential and
 has generated a lot of noise but has to be very persistent to pull
 the industry up the learning curve. Once the "low hanging fruit"
 has been picked, the real challenge lies in bringing conservative
 and risk averse builders on board.

 Evidence suggests that green architecture has moved out of
 the "trend" phase of its development. High profile projects such
 as the reconstruction of the World T rade Center in New York City
 incorporates on-site wind generation. Another sign is that some
 of the most institutional, owner-occupied or build-to-suit projects
 are now incorporating green elements into their developments.

 "Some REITs (Real Estate Investment Trust) and others in the
 industry are realizing the importance of getting beyond pure com-
 moditization of space and pure rent. High performance green
 buildings can be seen as a measure of quality and a way to lead
 in the markeť (SEAL and BROWNING, 2003).

 Liberty Property Trust, one of the United States' largest Real
 Estate Investment Trusts, has four LEED projects under devel-
 opment. Furthermore, many of Canada's provincial or munici-
 pal governments have committed to large scale LEED projects.
 • Viability and feasibility: LEED has become an industry lead-
 er in 10 years. Politics in North America is strongly supportive
 of market-based alternatives to government spending. In this at-
 mosphere of fiscal restraint and government cutbacks, LEED
 manages to affect positive change without any development cost
 to governments. Although this may be LEED's greatest strength,
 it may also be its most profound weakness.
 • Barriers to LEED: Barriers to the widespread adoption of
 LEED include investor awareness, lack of experienced practi-

 Fig. 1 : Percentage breakdown of green building financial benefits
 (LEED certified and silver rated). ( Source : G. Kats, 2003, p. 85).

 tioners, and competition from other rating systems. Decisions
 to use LEED must be made by developers very early in the de-
 sign process to be cost-effective. A poorly motivated investor
 decision to go ahead with a LEED project may impede the abil-
 ity to achieve a green building. Above all else, the client must
 want an environmental building. LEED cannot be viewed as a
 checklist nor is it a surrogate for improved building codes.
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 Another potential barrier to the spread of LEED in Canada is
 the limited number of experienced practitioners. Though this
 number will probably increase over the next few years as LEED
 procurement increases in Canada, this may pose a problem at
 the more immediate stages.

 LEED has some competition in Canada. BREEAM Green
 Leaf, Energuide, CBIP, BuiltGreen Alberta, and the C-2000 pro-
 gram have all enjoyed considerable success in Canada. This
 competition, coupled with LEED's narrow focus on large com-
 mercial development, may marginalize LEED in the Canadian
 marketplace. Furthermore, the costs associated with a LEED
 assessment may be prohibitory for smaller firms. It is unclear
 whether LEED will spread as quickly or with as much hubbub as
 in the United States.

 • Conclusions and recommendations: LEED has enjoyed
 support and growth in the ten years since its inception. Whether
 or not LEED becomes the main player amongst the various green
 rating systems in Canada is yet to be seen. This may rest, in
 large part, on whether or not a residential version is developed
 for Canada's booming housing market and whether federal,
 provincial and regional governments move on sustainable build-
 ing issues.

 Being a market-based instrument, LEED has both strengths
 and weaknesses. It has zero administrative costs for government
 and does not require subsidy. However, this limits it to the whims
 of the market and it is unclear how much influence LEED can ex-

 ert in an industry characterized by a large number of small firms.
 Being a voluntary program, LEED could provide an outlet for in-
 novative building approaches and may produce a receptive en-
 vironment that can ease the process of pioneering new standards
 (VINE, 1990).

 An inherent conservatism and healthy skepticism among
 Canadian building professionals may reduce the impact that an
 "American-style" marketing system can have on the Canadian
 real estate industry. Nevertheless, empirical evidence on LEED-
 rated buildings shows promising results. A small green premi-
 um of about 2 percent can incur savings ten times the capital
 costs over a 25-year period. Though the data for these is some-
 what unconventional, energy savings alone report to be a sig-
 nificant savings beyond federal or provincial baselines. Further-
 more, NRCan's C-2000 program reports that energy savings of
 35-50 percent can be achieved with zero or a very modest addi-
 tional construction cost. This is achieved through an integrated
 design process (IDP).3

 LEED has prompted a tremendous outpouring of support in
 the United States. Approximately 4 percent of all new commer-
 cial square footage in 2002 was LEED registered. A dramatic in-
 crease in the number of references to LEED in the trade litera-
 ture is evidence of its momentum. Furthermore, a number of re-
 gional and state governments have adopted LEED as guidelines
 for building in both Canada and the United States.

 The next few years will present a number of challenges to the
 LEED rating system. Once "easy" clients (i.e. those whose
 propensity to build green preceded LEED) have finished build-
 ing, it is unclear if mainstream organizations will opt to use LEED
 or simply "greenwash" their buildings.

 Residential Energy Conservation
 Ordinance (RECO): Retrofitting
 homes at the point-of-sale
 The residential sector in Ontario represents a significant propor-
 tion of energy end-use. Ontario's 2.48 million dwellings used 51 2
 petajoules of energy in 2001 , almost three-fifths of which was
 used to heat homes (NATURAL RESOURCES CANADA, 2005).
 Ontario's cold winters are responsible for the disproportionately
 large energy expenditure on heating. New homes in Ontario are
 considerably more energy efficient than homes built a few

 decades ago. The fact that over 67 percent of Canada's homes
 are over 20 years old suggests that policies aimed at improving
 the energy efficiency of older housing stock should become a pri-
 ority (CMHC, 2003).

 With modern retrofitting, many older homes can be easily ren-
 ovated. The improvements required to meet these standards
 generally include:
 • attic, wall and basement insulation;
 • furnace and appliance upgrade;
 • draft-proofing and/or window improvement;
 •ventilation upgrades; and,
 • low energy lighting.

 The capital costs associated with these renovations are consid-
 ered to be the primary hindrance to further retrofits. Nevertheless,
 according to Statistics Canada, three quarters of homeowners
 reported at least one repair or renovation expenditure in 2001 .
 The average amount spent by homeowners across Canada in
 2001 was $2,065 (CMHC, 2003) with the largest proportion ex-
 pended on repairs and maintenance followed by renovations and
 alterations. Strangely, homeowners spent, on average, more
 money on homes built in the 1980s than on homes built before
 1946 (CMHC, 2003).

 Canadians may need a further incentive to reduce their ener-
 gy use at home. T raditional thinking suggests that increased en-
 ergy costs are the single most effective method of reducing en-
 ergy usage (OECD, 2003). Energy is a highly politicized issue in
 Ontario and the subject of endless debate. Based on the public
 uproar that de-regulation received when Ontarians were faced
 with energy prices actually reflecting its true market value, fur-
 ther taxation may not be the most fashionable solution for policy-
 makers. Voters may be more open to a market linked regulato-
 ry mechanism that promotes modest conservation than they are
 to a fiscal mechanism such as increased taxation.

 One such mechanism was designed and implemented in San
 Francisco in 1982. The Residential Energy Conservation Ordi-
 nance (RECO) requires owners to upgrade their buildings to a
 certain standard at the point-of-sale before a transfer of a deed
 can occur. This tool has been widely accepted into business-as-
 usual practices and has resulted in an estimated 1 5 percent de-
 crease in residential energy use (VINE, 1990; SUOZZO, WANG and
 THORNE, 1997).

 Policy triggers and requirements
 RECO requires buildings to undergo energy conservation retrofits
 when the buildings are sold or have a substantial renovation.
 RECO is triggered at the point-of-sale and is designed to upgrade
 older housing stock. It is run by the Office of Building Inspection
 in San Francisco and the Energy Office in the Housing De-
 partment in Berkeley. Both programs use computer tracking to
 enforce compliance. In order to reduce administrative costs, San
 Francisco has private licensed inspectors who are responsible
 for carrying out some of the necessary inspections before and
 after the upgrades. Berkeley uses a non-profit organization,
 Community Energy Services Corporation (CESC), for all in-
 spection work.

 RECO is triggered by one of four factors:

 • point-of-sale;
 • metering conversion;
 • major improvement; or
 • condominium conversion.

 RECO stipulates upgrades that include insulating attics, caulk-
 ing around windows and doors, weather stripping and insulating
 piping. RECO also requires installation of low-flow taps and wa-
 ter efficient toilets. Certain limits have been placed on the amount
 of money that must be spent to comply with the ordinance. These
 costs typically cannot exceed 1 percent of the sale price. Since
 these upgrades have been incorporated into the newer building
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 codes, it is therefore unnecessary for buildings after 1 978 to
 prove compliance.

 Although the seller or buyer is responsible for enacting the up-
 grades with the ordinance, awareness is widespread and not a
 barrier to compliance. Non-compliance results in a fine of $300-
 400 in order to recoup the costs of enforcement and for an Order
 of Abatement (similar to a lien) to be placed on the property. Prior
 to the transfer of title, owners must arrange for a licensed in-
 spector to visit the property to determine the necessary upgrades.
 After the conservation measures have been completed, a re-
 inspection ensures compliance and a certification form is issued.
 Certification is a requirement for transfer of title to occur unless
 an arrangement is made to transfer the responsibility to the buy-
 er. An energy inspection must be filed with the city and an es-
 crow account is established to hold 1 percent of the purchase
 price to implement the conservation upgrades. If the upgrades
 are not undertaken within 1 80 days of title transfer, then the city
 will proceed with non-compliance measures.

 Analysis
 • Environmental effectiveness: A lack of precise data limits an
 exact assessment of the environmental effectiveness of the

 RECO program, although one estimate suggests that since 1 982,
 residential energy use has declined by 15 percent as a result of
 RECO upgrades (SUOZZO, WANG and THORNE, 1 997). Similarly,
 RECO reduces water consumption and its associated environ-
 mental costs. By increasing the standards of existing buildings,
 this regulatory instrument probably also affects the likelihood of
 it being occupied for longer. Although it is difficult to quantitatively
 measure the environmental benefit of extending a building's ser-
 vice life compared to building a new environmentally efficient
 structure, it is important to note that a RECO program may be
 useful especially from a historical preservation perspective. More
 research on environmental impacts of renovation versus demo-
 lition/re-building should help clarify this gap in the literature.

 • Economic efficiency: In the two municipalities where RECO
 is active, two approaches were identified as options for manag-
 ing the administrative costs of enforcement: private-sector in-
 spectors operating in a supply and demand market; and a not-
 for-profit inspection agency regulated by the city. San Francisco's
 Office of Building Inspection is responsible for about half of the
 inspections undertaken in that city. The other half is done by pri-
 vate inspectors trained and licensed by the city. Often, the pri-
 vate inspectors are also contractors or builders who perform the
 work after having identified what is necessary under the ordi-
 nance. This integration of inspector/contractor is considered an
 efficient alternative because it reduces the steps in achieving com-
 pliance. In San Francisco in 1997, approximately 70,000 prop-
 erties had been inspected by the Department of Building In-
 spection, at least 65,000 of which were known to be in compli-
 ance. Private companies reported another 90,000 inspected
 properties. The compliance rate of these buildings was not ex-
 actly known, though the Department of Building Inspection clas-
 sified the rate as comparable to that of the municipal inspectors.

 Berkeley's approach has been to require that all inspections be
 undertaken by CESC, a non-profit arms length organization, and
 authorized inspector. CESC also provides a list of approved con-
 tractors to complete the work for RECO. Both in San Francisco
 and Berkeley, RECO was not considered to be a barrier to the
 housing market (MACKENZIE, 2003; SUOZZO, WANG and THORNE,
 1997). These cities have undergone sustained housing booms
 and the addition of a small cost to doing business has not per-
 ceptively affected the market. However, no quantitative studies
 have been undertaken to support this statement.

 RECO has created a specialized labor market in San
 Francisco where the integration of inspector/contractor allows
 for further efficiencies. It is likely that RECO also stimulated the

 local construction and retail hardware economy although no em-
 pirical data exists on this subject.

 Seventy percent of San Francisco' population lives in rental
 units and principal agent problems historically reduced the mar-
 ket impact that energy conservation would have on renters.4 This
 approach to enforcement has an uptake rate based on the
 turnover of properties. Figure 2 approximates the increase in
 compliance over time. Consequently, RECO achieves higher
 efficiency standards without large administrative investment in
 capital and training expenses typically equated with the outset
 of a program. Furthermore, because of the small staff requirement,
 only small costs are associated with the learning curve period of
 the project. The OECD's (2003) report entitled Environmentally
 Sustainable Buildings identified RECO as an important policy
 tool for addressing energy efficiency in old residential buildings:

 Fig. 2: Cumulative number of buildings in compliance over time. (Source:
 Suozzo, Wang and Thome, 1997, p. 513).

 "When considering the diminishing returns on investment in
 energy efficiency measures, relatively old and not very energy
 efficient building, which are RECO's main target, could poten-
 tially improve their energy efficiency in a very economical man-
 ner. It should be noted that there are not many options for up-
 grading the low level of energy efficiency of old buildings - in par-
 ticular of old residential buildings - to the minimum standard' (pp.
 83-84).

 • Incentives for innovation: RECO's modest, uniform and spe-
 cific minimum standards have made it palatable for stakehold-
 ers. However, the ordinance eliminates any stimulus for inno-
 vation (OECD, 2003). This is because RECO demands specific
 upgrades such as window caulking, extra insulation, etc. instead
 of performance-based requirements like an overall reduction in
 energy consumption. This severely reduces this policy's ability
 to promote new and innovative approaches to achieving energy
 conservation.

 • Administration and compliance costs: The administration
 of RECO falls under the jurisdiction of the San Francisco De-
 partment of Building Inspection/Housing Inspection Services and
 the Berkeley Energy Office and Community Energy Services
 Corporation (CESC). San Francisco also authorizes private in-
 spectors to perform inspections as well as retaining between 25-
 30 of their own staff inspectors. Every year the San Francisco
 Department of Building Inspection offers a training course for
 people to attain certification to complete a RECO inspection and
 the Department has developed a training manual and examina-
 tion process. Private licensed inspectors can determine their own
 fees. However, the fees set by the Department's officers are de-
 signed to cover the administrative costs associated with RECO.
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 In Berkeley, inspections are undertaken by a non-profit corpora-
 tion and inspection fees are also nominal. These costs cover a
 small administration staff and computerized tracking program for
 recording properties in compliance with the ordinance. For a sin-
 gle family dwelling, the CESC fee for initial inspection is $100
 plus a $15 filing charge. In San Francisco, the inspection fee is
 similar. Non-compliance fees are between $300-400 which cov-
 ers the cost of the issuance of delinquency statement, and, if nec-
 essary, a hearing and lien.

 Inspection fees are considered to be a self-sustaining charge
 which eliminates the need for external funding. This was found
 to be true in both the San Francisco and Berkeley cases. In terms
 of the outlay that must be absorbed by the public, the compliance
 costs associated with RECO are never more than 1 percent of
 the value of the building.

 • Competitiveness implication: In order to satisfy the interests
 of all the various stakeholders, the RECO standards had to be
 set to meet the requirements of the lowest common denomina-
 tor (SUOZZO, WANG and THORNE, 1997). In this case, it is an ex-
 ample of "sacrificing breadth for depth" (VINE, 1990). Since RE-
 CO is so modest in scope, it does not have any discernable de-
 pressing effect on housing markets where it has been enacted.

 Realtors and title companies, which do not want to be re-
 sponsible for selling properties burdened by RECO liens, are re-
 lied upon to promote compliance (SUOZZO, WANG and THORNE,
 1 997). In effect, attaining RECO compliance is a competitive ad-
 vantage in those housing markets and has been actively pro-
 moted by realtors.

 In San Francisco, private inspectors can also perform the up-
 grades to buildings that they have inspected. This promotes in-
 tegration and efficiency in that it reduces overlap and facilitates
 faster compliance. These private contractors are awarded a
 competitive advantage in the home renovation market from their
 investment in the certification course. This contributes to the lo-

 cal economy, stimulates continued education as well as market
 differentiation.

 • Soft effects: After reaching its saturation point, the long-term
 effects of the RECO program could result in an eventual decline
 in building energy efficiency. The number of buildings reaching
 compliance will eventually decline (previously inspected build-
 ings do not need to be reassessed) as the sale and resale of
 properties exhausts the finite number of "older" housing stock.
 Although, undoubtedly, building code amendments and social
 acceptance of energy conservation will demand more advances
 in efficiency, it may become necessary to update RECO by forc-
 ing post-1 978 buildings to achieve re-compliance. Furthermore,
 as newer more energy efficient homes age, reinvestment may
 be necessary to bring them back up to an energy efficiency stan-
 dard. Having an existing RECO in place already provides the
 technical and administrative infrastructure on which to build these

 future programs and to contribute to historical buildings' reten-
 tion of market value.

 It is unclear whether RECO will achieve higher energy effi-
 ciency in the long-term. RECO compliance offers no incentive
 to outperform the standard and may disincline further investment
 in conservation and energy efficiency once the minimum has
 been met (VINE, 1990).
 • Viability and feasibility: Any sort of regulatory policy must be
 coupled with an intensive educational campaign. As the RECO
 experience attests, there is significant reluctance to accept a
 change in the status quo. Despite the best intentions of the
 policymakers and the obvious benefits to the common good, the
 reluctance to invest capital into energy conservation is a real bar-
 rier to conservation policy enactment.

 Another issue is the difficulty in assessing RECO's impacts.
 Data for the programs is either based on estimates or cannot be
 readily accessible (MACKENZIE, 2003). This limits the ability of
 policymakers to assess the effectiveness of the program and doc-

 ument its benefits to the homeowner. Furthermore, this lack of
 formal data tracking makes it difficult to garner the support of
 stakeholders and proceed with defending the policy's effective-
 ness or applying modern requirements in the future.

 • Barriers to RECO: RECO was conceived amidst the energy
 crisis during the 1 970s oil embargo. Policymakers were faced
 with the growing realization that a fundamental mismatch exist-
 ed between those people who were being targeted by conven-
 tional energy conservation policies and those who were actual-
 ly paying to use the energy. RECO was subsequently developed
 to address energy conservation issues in San Francisco's exist-
 ing housing stock.

 The primary barriers that were encountered in the process of
 implementing RECO revolves around the aversion to further reg-
 ulation and fears that it would depress the market. This would
 add an unnecessary additional cost to the already high transac-
 tion charges associated with the real estate business.

 In order to get the ordinance passed, the municipal government
 was forced to tone down RECO. This resulted in a compromised
 version of the ordinance. The city initiated a targeted campaign
 to win over the gatekeepers of real estate transactions (i.e. real-
 tors) with the assumption being that the information would filter
 down to the building owner. Although anecdotal reports suggest
 that these barriers were overcome by the eventual realization of
 the financial savings and social benefits of RECO, it was difficult
 to measure the temper of the times because few of the people in-
 volved in RECO's startup were available for comment.

 A discussion with a city official revealed that the ordinance has
 since been normalized and even expanded to commercial build-
 ings (MACKENZIE, 2003).
 • Conclusions and recommendations: Despite the lack of pre-
 eise data supporting RECO's achievements, the ordinance con-
 tinues to be a widely accepted part of doing business in both San
 Francisco and Berkeley. RECO's innovative trigger mechanism
 has been successful in improving the energy efficiency of a sub-
 stantial number of older buildings. Furthermore, it has done so
 without requiring additional funding and in a cost-effective, sus-
 tainable and socially acceptable manner.

 RECO should not, however, be regarded as a panacea for en-
 ergy efficiency in existing housing stock. The minimal standards
 delineated in California are not easily transferable to Canadian
 circumstances. In fact, the benefit of 1 percent of the value of a
 home for energy efficiency upgrades may not result in a propor-
 tionately similar decline in energy usage in the Canadian climate.
 Further inquiry is recommended before a decision to implement
 a RECO program is made. Specifically, data linking the quanti-
 ty of capital investment in energy efficiency required to reduce a
 certain amount of energy use could provide a baseline for a fu-
 ture energy conservation ordinance.

 Still, RECO is a good starting point for the design of a Canadian
 program for existing housing stock. If anything, the Californian
 experience demonstrates how successful the point-of-sale trig-
 ger is in enforcing regulatory measures. By adding a propor-
 tionately small amount to the already large real estate transac-
 tion charge, policymakers may be able to mitigate the tradition-
 al disdain for government mandated capital investment.

 RECO produces further specialization in the trades and gen-
 erates economic benefits in the form of long-term employment
 in the construction and the promotion of awareness and skills de-
 velopment.

 RECO is particularly effective at addressing issues associat-
 ed with principle agent problems and affordability in rental hous-
 ing. There are 1 .3 million rental dwellings in Ontario many of
 which are in older buildings. What economists refer to as "mar-
 ket failures" must be tackled by innovative policy measures. With
 a looming energy crisis in Ontario and a large number of renters,
 it is becoming increasingly evident that new policy must be de-
 veloped to deal with rental housing and existing housing stock.
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 A regulatory measure such as RECO could be built upon the
 already existing Energuide for houses or Green$aver programs.
 These evaluators use HOT 2XP software and a blower door test

 to identify leakage points in the home. The assessment costs
 run between $1 02-1 92. By tying this system to a mandated
 point-of-sale trigger and enforcing it through realtors, private and
 not-for-profit sector, Ontarians could likely achieve similar results
 with minimal outlay.5

 However, it is important to emphasize that the success or fail-
 ure of a regulatory tool largely relies on the bureaucracy's abili-
 ty to generate support for the policy. Industry stakeholders
 should be involved in the development of any point-of-sale trig-
 gered energy retrofit program right from the beginning. Bringing
 a fully developed regulation to the table will undoubtedly alien-
 ate the people who will ultimately be responsible for its success.
 This aspect of policy formation should be quintessential for the
 prospect of meaningful regulation to succeed.

 A policy such as this should be timed to begin at an appropri-
 ate point in the real estate cycle. For instance, it is less likely to
 be accepted during a slump when the market is suffering from
 low sales. It also should not be initiated at a market peak be-
 cause of the probability that it will be blamed for the inevitable fu-
 ture downturn. Again, a roundtable advisory panel should be re-
 sponsible for informing all the terms of this kind of policy. In this
 manner, it is increasingly likely that a sustainable process of im-
 plementation will be realized.

 Time tranching - Varying rates of risk
 and return over time as a method of
 financing environmental development
 One of the most important barriers to the advancement of sus-
 tainable building is the inflexible accounting methods used to eval-
 uate an investment. These methods tend to reward convention-

 al development and penalize innovative projects (LEINBERGER
 and DAVIS, 1 999; PECK AND ASSOCIATES, 2000). It is increasing-
 ly evident that a paucity of financing alternatives may be the lim-
 iting factor for progress toward greener developments. In many
 situations, imaginative methods of financing may be needed un-
 til the approach becomes commonplace (TAYLOR, 2000).

 Typically, a developer will seek a mixture of debt and equity to
 cover the land, materials, labour and marketing that is required
 of a large scale residential development. A developer acts on a
 series of assumptions about the market before seeking investors
 to finance the project. A financier's decision to invest in a pro-
 ject revolves around a quantitative analytical procedure. A stan-
 dard analysis technique, Discounted Cash Flow (DCF) is used
 to determine the risk involved in financing the proposal. If the
 analysis shows the project to be too risky, then conservative fi-
 nanciers will not invest. In many cases, DCF analysis automat-
 ically precludes certain types of projects.

 Forty years ago, DCF analysis became the standard method
 of evaluating the potential of a specific investment (RUSSEL,
 2003). Simply put, DCF can tell an investor what someone is will-
 ing to pay today in order to receive the anticipated cash flow in
 future years. It is the method most often used by large invest-
 ment banks and consulting and accounting firms.

 DCF and its derived valuation techniques, such as internal rate
 of return (IRR) and net present value (NPV), are means by which
 different projected cash flows can be easily compared over time.
 These valuation systems aim to assist investors in selecting the
 highest yield investment.

 The assumption behind DCF is that a future dollar is worth less
 than a dollar today. The decline in value of a real estate invest-
 ment is a factor of its "discount rate." The discount rate is deter-

 mined by the cost of capital (the interest charged by a lender)
 and an investor's expected return on the investment. A typical
 discount rate is expressed as a percentage and, for real estate,

 is around 1 5 percent. This assumes an interest rate of 7 to 8 per-
 cent on the capital, and an expected profit of 7 to 8 percent. The
 discount rate is a measure of the risk of a particular investment;
 the higher the discount rate, the higher the risk.

 IRR is a DCF methodology used to assess a specific percent-
 age value of a projected cash flow. IRR is the discount rate where
 cash flow is equal to the initial investment in current dollars. A
 typical moderate-risk real estate development has an acceptable
 IRR of between 1 5 to 20 percent. A high-risk development will
 have an IRR of around 35 percent. Perceived risk will increase
 the IRR value for two reasons: first, lenders may choose to charge
 more interest for unproven developments; and second, innova-
 tive projects are, by their very nature, unique. Lenders attach a
 higher marketability to these projects because of their potential
 for higher return premiums. If the two components used to cal-
 culate IRR are examined (interest and expected profit), it is evi-
 dent that IRR favors standardized low-risk development
 (LEINBERGER and DAVIS, 1 999). Faced with two investments, one
 with an IRR of 35 percent and one with 1 5 percent, most investors
 will choose the lower IRR. In effect, the "catch-22" that arises from
 conventional financing has severely limited the opportunity for in-
 novative projects to acquire financing.

 Because DCF analysis' emphasis is on cash flow at the onset
 of the investment term, it is biased against any losses early in
 the development's life and tends to favor short-term conventional
 investments over all others. These projects tend to have a low
 IRR. As a consequence of DCF valuation, it naturally follows that
 the primary way of ensuring high short-term gains is by mini-
 mizing the costs of construction. This almost always translates
 into lower quality buildings (RUSSEL, 2003).

 How time-tranches operate
 Developed by real estate analysts Christopher Leinberger and
 Robert Davis, time-tranching divides real estate investment into
 tranches, which are different classes of risk/return that have a
 specified payback period (LEINBERGER and DAVIS, 1999). The
 concept of time-tranching is borrowed from the commercial mort-
 gage backed securities industry. This technique distributes the
 cash flows to different classes of investor according to the lev-
 els of risk/return that appeal to each investor. Each "tranche," or
 investment class, will have a different level of risk associated with
 it related to the "piece" of the investment chosen.

 Leinberger and Davis have particularized this system accord-
 ing to the assumption that a well-planned mixed-use develop-
 ment will continue to appreciate long after the conventional peak
 used in DCF analysis.

 Each tranche is also assigned a time period where it receives
 a prescribed percentage of the cash flow for those years. For in-
 stance, the first tranche, 'A,' receives 90 percent of the cash flow
 for years one through five while 'B' receives the other 1 0 percent.
 Table 1 shows a breakdown of the cash flows for the three time-
 tranches.

 Table 1
 Time-tranche distribution

 Cash flow distribution
 Tranche

 Year 1-5 Year 6-11 Year 12+

 7V 90% 20% 10%

 'B' 10% 70% 45%

 'C' 0% 10% 45%

 (Source: Arcadia Land Company m Leinberger, 2001).

 This scheme allows investors who use DCF methodologies to
 get their investment off the books quickly. This scheme also per-
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 mits patient investors, or those with vested interests in the proj-
 ect (i.e. municipalities, social institutions or regional govern-
 ments), to earn a return while, at the same time, enjoying the so-
 cial benefits of compact, mixed-use development.

 The percentages in table 1 are determined by the amount re-
 quired to achieve an acceptable IRR of, for example, 20 percent
 on the investment. Unconventional developments tend to peak
 in value in a much longer timeframe than conventional sprawl.
 As can be seen in figure 3, the line going all the way up from left
 to right represents capitalization of a regularly maintained mixed-
 use development. The line going up and then down from left to
 right shows the value of a conventional development as peak-
 ing in years five through seven and then depreciating unless an-
 other capital infusion maintains the value.

 Fig. 3: Sustainable mixed-use development vs. Conventional re-
 investment model. ( Source : Leinberger, 2001 , p. 6).

 Analysis
 • Notes on the analysis: Time-tranching is a financial instru-
 ment developed by Christopher Leinberger and Robert Davis,
 which is designed to diffuse the risks associated with high end
 residential New Urbanism (NU). At this point, it is primarily a the-
 oretical scheme. Only a few situations exist in the United States
 where time-tranches have been used to finance developments.
 One such urban revitalization project in downtown Albuquerque,
 New Mexico, has piloted a time-tranched funding scheme. This
 scheme, because of its very nature, cannot be analyzed in the
 same manner as the previous case studies. New Urbanism is a
 highly contentious program and is criticized as being merely a
 representation of the complex web of social and economic net-
 works that makes a diverse downtown neighborhood actually
 work (FOWLER and HARTMAN, 2002; EPPLI and TU, 1999). Fur-
 thermore, smart growth strategies, or alternative development
 strategies (ADS) are also widely debated and unresolved
 (CISCEL, 2001; CARUTHERS and ULFARSSON, 2003; JOHNSON,
 2001 ). It is beyond the scope of this paper to discuss these is-
 sues in anything other than general terms. Although the prima-
 ry analysis revolves around the financing tool developed to
 reestablish investment in mixed-use and walkable cities rather
 than ADS themselves, it is also important to look at why these
 ADS are more appropriate than conventional development.

 Much of the literature on time-tranching is in popular or indus-
 try journals and offers a limited and often subjective analysis of
 its impact. At the time of writing, no peer-reviewed economic anal-

 ysis exists on the potential impact of time-tranches as an alter-
 native to conventional real estate financing and very little formal
 analysis of New Urbanism exists at all (SONG and KNAPP, 2003).
 • Environmental effectiveness: The current DCF valuation

 model promotes short-lived, poor quality construction and is not
 a sustainable system. Aside from the inefficiency of resource
 use attributed to frequent demolitions, there is mounting evidence
 to suggest that urban sprawl has many diverse impacts on the
 environment (JOHNSON, 2001). These impacts are so numer-
 ous, varied and interrelated that a complete discussion is beyond
 the scope of this paper.

 • Economic efficiency: The addition of more participants into
 a market translates into more liquidity and less risk (MIRON, 2000).
 A higher diversity of investor types may exhibit increased re-
 silience in the event of a market downturn. This is reflected in

 the ability of a secondary market to spread risk among many
 smaller investors. The development of the secondary mortgage
 market is largely responsible for the increasing diffusion of risk
 in real estate and has made it accessible to more investors.

 Time-tranching is, in effect, another market innovation to further
 distribute the risk associated with real estate. However, time-
 tranching is best suited to certain types of investors.

 Time-tranching operates using DCF analysis in order to im-
 prove the IRR of a specific investment. Gyourko and Rybcynski
 (2000) showed that financiers may have no inherent bias against
 a concept like NU or mixed-use development, though they must
 be shown to generate enough cash flow in the short-term. Simi-
 larly, Peck and Associates (2000) found that, among building pro-
 fessionals, the perception was that lending institutions looked for
 a certain set of criteria and are unwilling to give much leeway on
 programs that offer lower return or more financial risk. This sug-
 gests that financiers would respond favorably to the introduction
 of a mechanism that made innovative real estate investment

 more palatable.
 Using DCF analysis, green building is not an economically ef-

 ficient alternative to conventional construction. This is because

 initial capital costs in the design and construction phase of the
 project only pay off over long periods of reduced energy con-
 sumption. However, time-tranching can offset this by reducing
 the risk associated with unconventional developments, espe-
 cially when vested social interests are valued. This opens the
 door for higher capital cost construction (i.e. higher quality ma-
 terials and techniques and more person-hours spent on the in-
 tegrated design process) and diversifies the number of investors
 available to finance a project. In this sense, it is a low cost means
 of realizing an environmental objective.
 • Incentives for innovation: Time-tranching has the potential
 to significantly alter the real estate investment market by creat-
 ing opportunities for innovative capital-intensive developments.
 DCF methodologies, on the other hand, promote standardiza-
 tion and reduce the acceptability of unconventional urban forms.

 In the real estate market, the move toward standardization has
 been a recognizable trend for the past half century.

 "Risk mitigation has spurred standardization in design of build-
 ings, planning approvals , the methods of financing of new con-
 struction, the quality and kinds of construction materials , and the
 fittings and equipment these buildings incorporate. Planned sub-
 urban communities and their individual components - from
 homes to shopping malls and business parks - reflect the im-
 portance of standardization in today's real estate market "(MIRON,
 2000, p. 154)

 One reason for this is the rise of Real Estate Investment T rusts

 (REITs). REITs are publicly traded and have a fiduciary duty to
 operate in the best interests of their shareholders; therefore,
 REITs tend to perpetuate this conservative bias toward low-risk
 standardized real estate development (LEINBERGER and
 KOZLOFF, 2003).
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 Investors are biased toward trading similar products because
 investment bankers have been trained to think of standardiza-

 tion as a way to minimize risk (LEINBERGER and KOZLOFF, 2003).
 As well,

 "The lending industry is increasingly characterized by stan-
 dardization and routinization. (These trends are most pronounced
 in single-family underwriting.) Making capital a commodity con-
 tributes to the efficiency of the current mortgage industry and ex-
 plains such recent trends as automated underwriting with credit
 scoring" (BURCHELL and LISTOKIN, 2001 ) .

 Time-tranching may actually increase the capacity to produce
 innovative architecture. This is achieved through the division of
 the investment into the tranches. The first tranche represents
 the initial five years of the cash flows and covers about 65 per-
 cent of the costs of the total project. This 65 percent represents
 the costs of construction and is usually financed by a bank's
 short-term construction loan. Since the actual costs of the de-

 velopment are also financed by the investors in the second and
 third tranche in the form of equity, there is a larger amount of mon-
 ey available to spend on design and construction. This can re-
 sult in more durable materials and construction techniques, high-
 er quality labor, and/or the premiums associated with green build-
 ing technology.

 The reduced reliance on debt to finance a development in-
 creases the possibility of the construction loan being justified as
 non-recourse. Non-recourse lending means that the individual
 or corporation promoting the development will not be liable for
 debt if the project goes into default (LEINBERGER, 2001). Non-
 recourse lending further reduces the risk associated with a pro-
 gressive venture.
 • Administration and compliance costs: Because it is a new
 system, it is unclear what additional administration costs time-
 tranching might add. In the immediate context, it is likely that
 time-tranching will accrue unforeseen costs associated with the
 learning curve period of the scheme. It is also likely, however,
 that this extra complexity and the additional need for careful as-
 sessment and planning will increase the cost of profit in the long-
 term. This is due to the additional time and expertise required to
 evaluate and coordinate mixed-use development and the part-
 nerships involved in the scheme. Furthermore, because it is
 untested and non-conventional, high administrative learning
 curve costs may be a barrier to widespread implementation in
 the immediate future.

 Leinberger associates time-tranched developments as being
 characteristically unconventional. Deviating from the norm re-
 quires new approaches for equity, land acquisition, leasing and
 sale. He suggests that his approach may require what he calls
 "backward integration," which refers to the substantial amount of
 networking required to float this new system of financing.

 Patient equity for the second and third tranche or even for the
 first tranche is not something found by a conventional equity or
 mortgage broker. Obtaining unique local tenants for an in fill proj-
 ect is not something many retail brokers know much about
 (LEINBERGER, 2003).

 • Competitiveness implication: From the few examples where
 time-tranching has been used to finance real estate develop-
 ments, it is evident that these developments attract market pre-
 miums averaging between 4 to 25 percent (FRANKEL, 2001 ). This
 is due to the higher quality of construction and reflective of an un-
 satisfied demand in the market. This demand is probably fueled
 by a number of interacting issues (FLORIDA, 2002).
 • Soft effects: The success of time-tranching largely depends
 on how the Albuquerque, New Mexico downtown revitalization
 project unfolds. Many Ontario cities have been experimenting
 with innovative financial techniques such as tax increment fi-
 nancing (TIF), reduced development charges, and/or grants
 (MINISTRY OF MUNICIPAL AFFAIRS AND HOUSING, 2000).

 Whether or not time-tranches become a normalized method of

 public/private development partnerships may be a function of its
 success in Albuquerque.

 Time-tranching could reasonably contribute to the growing
 awareness of the problems associated with conventional fi-
 nancing. At the very least, Leinberger and Davis' scheme should
 stimulate more formal investigation into alternative financing
 methodologies and possibly lead to a re-evaluation of DCF anal-
 ysis.
 • Viability and feasibility: With the growing trend moving away
 from interventionist policies in favor of market-based approach-
 es, time-tranching may be a viable alternative to conventional fi-
 nancing. Despite there being reasonable evidence to suggest
 that mixed-use and compact development is in demand, the mar-
 ket has failed to satisfy that demand in the United States. In
 Toronto, this demand has been at least partially supplied by de-
 velopments funded, in part, by private companies. These types
 of investors could satisfy the requirements of patient, long-term
 investors for second tranche positions.

 Overcoming DCF analysis' short-term bias using a non-
 interventionist approach could redefine how real estate financ-
 ing influences the urban environment. This approach may be an
 acceptable alternative to regulatory intervention for the influen-
 tial stakeholders in the financial and building professions.
 However, it is evident that long-term strategies to encourage or
 regulate compact urban development must eventually augment
 any market function to the extent that it places a disincentive on
 sprawl.

 Evidence from Leinberger's experience as CEO of Albuquerque's
 revitalization suggests time-tranching is being accepted by the
 professional community. For instance, Phoenix Properties, the
 urban affiliate of Lincoln Properties (one of the largest and old-
 est apartment development companies in the United States) was
 happy to take a second tranche position on a 169-unit project in
 downtown Albuquerque.

 Recent declines in inner-city manufacturing districts may rep-
 resent an opportunity to experiment with time-tranche financing.
 There exists tremendous potential gain in supporting long-term
 sustainability strategies in the form of municipally-backed third
 tranche positions for Ontario's de-industrializing downtowns. This
 could also be developed as an alternative approach to subsidiz-
 ing brownfield remediation.
 • Barriers: Professional conservatism continues to be one of

 the most challenging barriers to the diffusion of time-tranching.
 Time-tranching may not be able to satisfy the investment com-
 munity's need for standardized method because it is inherently
 a more integrated procedure than the conventional mortgage
 broker/client relationship. This may result in the rejection of time-
 tranching, especially since the trend toward standardized-thinking
 has been such an influential paradigm in this profession. In this
 scenario, time-tranching could continue as a marginal financing
 activity until standardized "alternative" development strategies
 become financially proven (i.e. less risky) and are more widely
 adopted. However, until that wall is breached, time-tranching
 might be a useful scheme to help reach that critical mass.
 • Conclusions and recommendations: It is evident from this

 discussion that time-tranching should be viewed only as one op-
 tion in a sequence of measures needed to affect the capital lend-
 ing market. It is clear that the failure of markets to equip cities
 with a sustainable urban form is not easily remedied using a non-
 interventionist approach.

 Time-tranching may be an important first step in developing a
 critical mass toward market transformation. Although a wide-
 spread adoption of this tool could have a far-reaching effect on
 the real estate industry, it is unlikely that time-tranching alone will
 transform the market. It may however, contribute, along with a
 host of other sustainably-minded innovations, to the increased
 quantity and quality of green or alternative development. As the
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 perceptual barriers are reduced by a larger stock of working
 green buildings and Smart Growth projects, a point should be
 reached where sustainability becomes a normative practice and
 is properly integrated within the entire building process.

 As a result of the systemic disinclination to adopt more com-
 plicated and less standardizare procedures in an advanced mar-
 ket economy, it may be more appropriate to regulate ADS in or-
 der to achieve widespread compliance and reduce urban envi-
 ronmental impact. Still, this is not an acceptable option for the
 stakeholder community and it is recommended that a market-
 based alternative be explored alongside increasingly stringent
 and properly balanced regulatory mechanisms.

 Current conventional valuation techniques actually discourage
 ADS on the grounds that they are unproven and therefore high-
 risk. Developers are pressured to achieve higher cash flows in
 the form of market premiums. This necessarily prices-out lower
 income households, further reducing affordability and choice in
 the market. Any future policy development must take these so-
 cial issues into consideration; otherwise, a shortage of adequate
 housing and increased homelessness are likely outcomes.

 Encouraging the market rather than regulating it may be the
 most appropriate means of building stakeholder acceptance in
 the largely private real estate development industry. However,
 since markets currently externalize most of the environmental
 costs associated with business-as-usual practice, it is apparent
 that market transformation must start by resolving this oversight.
 Until this time, however, developers inclined to Smart Growth,
 ADS or NU projects should be granted preferential financial treat-
 ment as an incentive. Municipalities can reward innovative de-
 velopment by assuming the third-tranche position in projects
 demonstrating balanced and detailed Smart Growth criteria.
 Special guidelines at the regional or provincial level must be de-
 lineated to ensure municipalities' proper involvement. Provincial
 participation should be limited to regulating the terms of general
 agreements, particularly in determination of an objective defini-
 tion of Smart Growth, green building and brownfield or infill de-
 velopment. The terms that municipalities may enter into a pub-
 lic/private relationship with a land development firm should be
 designed to reward efforts toward sustainable development.

 Municipalities should be responsible for the implementation of
 the specific proposals that ought to help diffuse risk. An arms-
 length, not-for-profit development corporation may be the most
 appropriate means of overseeing these projects. This body
 should represent all the provisions of good governance, trans-
 parency, etc. and should mediate a diversity of inputs from all
 stakeholder groups.

 Tranched investments can be viewed as high-yield and long-
 term and are alternative sources of municipal income while de-
 veloping an increased property tax-base. Time-tranching could
 be provided as an alternative to, or in conjunction with existing fi-
 nancial tools to promote sustainable practices.

 Summary discussion
 The intent of this paper was to identify a variety of policy options
 that can act alone or in collaboration with a voluntary rating sys-
 tem such as LEED. It is important to evaluate the efficacy of pro-
 moting a stand alone green rating system compared to a broad-
 er application of an integrated green building program that ad-
 dresses a variety of barriers using a range of approaches. Any
 such program must consider the strengths and weaknesses of
 LEED. LEED only addresses large institutions and buildings de-
 signed to be occupied by the developer. LEED does not have
 an accessible residential component nor does it effectively ad-
 dress the entire built environment. RECO and time-tranching are
 two instruments capable of "filling in the gaps" that a voluntary
 green rating system would leave in a green building program.
 RECO's strategic use of the point-of-sale trigger mechanism al-
 lows for gradual compliance in the residential market. This ap-

 proach slowly decreases energy consumption, particularly
 among segments of the population that the market cannot reach.
 This mild regulatory instrument can effectively augment LEED's
 inability to address the residential sector, especially related to is-
 sues of tenancy and marginal social groups.

 Furthermore, RECO has been demonstrated to be a highly
 successful mechanism in reducing energy consumption without
 enormous public costs. Time-tranching's retooling of conven-
 tional valuation methods could allow municipalities to partner with
 innovative developers and more adequately direct growth into
 efficient urban forms. Again, LEED fails to address the financial
 barriers that inhibit green building. A green building program that
 encourages municipalities to experiment with time-tranched
 growth and development could complement an incentive pro-
 gram based on a set of green rating criteria.

 It is the intent of this paper to address barriers to green build-
 ing and promote integrative approaches to augment those al-
 ready addressed by the Smart Growth Secretariat. The estab-
 lishment of new networks and the development of creative and
 innovative solutions should be fostered in order to keep all the
 actors involved in the process.

 Excluding RECO, the instruments discussed in this report fa-
 vor non-interventionist policies. These may be effective means
 of establishing precedents for regulatory reform but do not rep-
 resent a sustainable approach to long-term growth and should
 not be viewed as such. The intent of this report was to provide
 an in-depth understanding of the best instruments that could be
 applied in Ontario. These three tools do not represent the whole
 range of options (OECD, 2003). In fact, the three cases emerged
 from the United States and may represent inappropriate meth-
 ods of affecting long-term and irreversible progress in the
 Canadian political system. Policymakers should include a re-
 view of European, Japanese and Australian initiatives into any
 thorough discussion of green building programs to complement
 those already undertaken.

 Notes
 1 . For instance see: Architecture, Azure, Construction, Architectural

 Record, Canadian Architect, The GTA Construction Report.
 2. According to the CANMET Energy Technology Centre of Natural

 Resources Canada, 'lhe C-2000 Program for Advanced Commercial
 Buildings was a small demonstration program for high-performance
 buildings, developed and sponsored by the CANMET Energy
 Technology Centre (CETC) of Natural Resources Canada. The em-
 phasis of the program was on energy performance and water con-
 servation, but criteria was also developed for maintenance of site ecol-
 ogy and improved levels of indoor environmental quality"
 (http://www.buildingsgroup.nrcan.gc.ca/projects/c2000_e.html).

 3. For more information on C-2000 and IDP see: http:// buildings-
 group.nrcan.gc.ca/projects/idp_e.html

 4. "Principle agent problem" refers to the reluctance a landlord may have
 to upgrade his rental properties when it is the renter who benefits from
 the reduced energy costs. Renters rarely upgrade their units because,
 as renters, the perception is that they have nothing to gain from sink-
 ing capital into someone else's property as the renter probably does
 not gain the full benefit of their investment.

 5. NRCan does not allow its Energuide evaluators to integrate these
 two services because of impartiality issues; however, non-profits like
 Green$aver, integrates these two services. Source: http://oee.nr-
 can.gc.ca/
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 Fig. 1: Glen Hafty Conservation Area - Caledon (Source: TRCA -
 R. Hasner).

 Fig- 2: Heart Lake Conservation Area - Brampton (Source: TRCA -
 R. Hasner).

 Fig. 3: Kortright Centre - Vaughan (Source: TRCA - R. Hasner).
 Fig. 4: Toronto Islands and skyline (Source: TRCA - R. Hasner).
 Fig. 5: High Park.
 Fig. 6: Toronto islands.
 Fig. 7: Waterfront.

 (Sources: Tourism Toronto, 'Toronto, Visitor Guide," Spring/ Summer 2004 -
 pamphlet; Green Tourism Association, The OTHER Map of Toronto, 2003).

 Toronto at the time of "The Natural City" Symposion
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 The use of wood for construction and energy
 in the natural city: The case of Canada

 Gundolf Hans Kohlmaier

 The author received a Ph. D in physical chemistry from the University of
 Washington, Seattle, USA in 1962. At present he is Professor for
 Physical and Theoretical Chemistry at the Division Geo Sciences and
 Geography, Institute for the Atmosphere and the Environment, Goethe
 University of Frankfurt, Germany. His work ranges from the quantum
 mechanical description of molecules to the dynamics of global systems.
 In 1973 he introduced the first interdisciplinary course on "chemistry and
 environment; an ecological approach to chemical processes in nature
 and technology" at the University of Frankfurt. Later his emphasis fo-
 cused on biogeochemical cycles, in particular, the "global carbon cycle,
 biosphere and climate." In cooperation with his co-workers he devel-
 oped a world model for the CO2 exchange between the biosphere and
 the atmosphere, the "Frankfurt Biosphere Model, FBM." He was visit-
 ing professor at the University of California, Berkeley, as well as Los
 Angeles and San Diego (Scripps Institution of Oceanography), University
 of Louvain-la-Neuve, Belgium, Tropical Science Center of Costa Rica,
 University of Paris, Orsay, the National Australian University, Canberra,
 and most recently Stanford University, USA. He was director of the
 Institute for Physical and Theoretical Chemistry and of the former Center
 for Environmental Studies (Zentrum für Umweltforschung ZUF) of the
 University of Frankfurt. In 1991 he was awarded the Philip Morris
 Research Prize "Challenge Future" for his work on the carbon cycle con-
 nected with the development of the Frankfurt Biosphere Model. In 1998,
 following a workshop in Freising, Germany, he, together with his col-
 leagues M. Weber and R.A. Houghton, published the Springer Book:
 Carbon Dioxide Mitigation in Forestry and Wood Industry. Professor
 Kohlmaier became a member of the World Society of Ekistics in 2001,
 returning to his roots as his father was an architect. The text that fol-
 lows is an edited and revised version of a paper presented at the inter-
 national symposion on "The Natural City, " Toronto, 23-25 June, 2004,
 sponsored by the University of Toronto's Division of the Environment,
 Institute for Environmental Studies, and the World Society for Ekistics.

 Introduction
 Within the discussion of "global climate change and cities," the
 issue of cause and of effect of climate change needs to be dis-
 tinguished:
 • Cause of climate change: the deforestation and in particular
 the burning of fossil fuels with a relatively large contribution
 of cities to greenhouse gas emissions and change in climate;

 • Effect of climate change: the expected negative impact of cli-
 mate change, climate variability and possibly increasing fre-
 quency of extreme events menacing life in the cities in many
 aspects.

 This contribution focuses on the first factor and can be viewed

 as one aspect of the worldwide movement: Cities for Climate

 Protection with 662 cities participating worldwide including
 Toronto, Ontario, Canada (2004). At the world congress in
 Athens of the International Council for Local Environmental

 Initiatives (ICLEI) in November 2003, the eco-efficient large-
 scale application of renewable energies and of developing sus-
 tainable mobility was emphasized.

 Sustainable forestry has the ability to assimilate C02 from
 the atmosphere and to transform it into the valuable and sus-
 tainable resource, wood. The use of wood for construction ma-
 terial of houses and other long-lived goods provides an inter-
 mediate carbon sink, while the burning of wood provides an
 energy source which is practically climate neutral (KOHLMAIER,
 WEBER and HOUGHTON, 1999).

 Canada has a large potential to reduce its greenhouse gas
 emissions both by using wood in construction of private and pub-
 lic housing, and at the same time by replacing part of its fossil
 fuel use by fuelwood, often connected with residues of the for-
 est industry. Canada ratified the Kyoto Protocol in December
 2003 and promised to reduce its greenhouse gas emissions by
 201 0 by 6 percent relative to the base 1 990. However up to now,
 secondary energy consumption and greenhouse gas emissions
 have risen by 1 8 percent relative to 1 990 (NATURAL RESOURCES
 CANADA, 2004). Canada needs to focus all efforts to reach its
 goal by the commitment period from 2008 to 2012.

 This paper is proposed by a physical chemist, whose interest
 has been focused on the global carbon cycle, energy con-
 sumption, C02 emissions, and stabilization of the carbon cycle
 and climate change. But I think that there are many useful in-
 teractions between chemistry and human settlements. As one
 example I should like to mention Buckminster Fuller whose
 dome-like structures with interesting networks have inspired
 chemists to name a whole class of molecules after him, the
 fullerenes.

 Energy consumption and the
 greenhouse gases
 At first the aggregated data are presented with respect to en-
 ergy use and C02 emissions in both Europe (table 1 ) and the
 overseas OECD countries (table 2) with emphasis on the North
 American continent. Table 1 shows the mean primary energy
 use and mean C02 emission per capita. All C02 data are giv-
 en in tons of carbon; the corresponding number in t C02 can
 be obtained by multiplication with the factor 44/12 = 3.667.
 There is no unique conversion between energy and C02 emis-
 sion because different proportions of fossil energy and non-
 fossil energy are valid for different countries. Despite some
 efforts it is seen that the primary energy consumption has in-
 creased from 1 990 to 1 997. The base year for the Kyoto Proto-
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 Table 1

 A reference view of the European Union with respect to energy consumption and C02 emission

 Table 2

 A comparison view of five selected OECD countries: Australia, Canada, Japan, New Zealand and USA, with respect to energy consumption
 and C02 emission
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 col is 1990, in which Canada pledged to decrease its green-
 house gases by 6 percent until the first commitment period be-
 tween 2008 and 201 2, corresponding to 7.7 million tons of car-
 bon or 28.2 million tons of C02 equivalents. Only C02 out of
 the 6 Kyoto greenhouse gases (C02, methane, N20, HFCs,
 PFCs and SF6) is considered here in detail as its share corre-
 sponds approximately to 70 percent of all greenhouse gases
 and also is, in most cases, the greenhouse gas which is most
 easily reduced.

 It is seen from table 1 that the European Union of 15 mem-
 ber states pledges to reduce its greenhouse gases by 8 per-
 cent, with different shares for the individual countries, as for
 example Germany hoping to reduce by 21 percent or 56.1 Mt
 carbon corresponding to 205.7 Mt C02 equivalents.

 The Kyoto Protocol has been signed by the European as
 well as by the Canadian Parliament. However, it is still wait-
 ing for ratification by the Russian and the United States Parlia-
 ment in order to go into force (the Russian ratification would
 suffice for the Kyoto Protocol to become valid).

 Secondary energy (end use energy) and primary energy are
 related approximately by the factor of 2/3, as is shown below.

 The global carbon cycle: Circulation
 Models for climate change
 Within the expected additional, manmade greenhouse effect,
 three different focus points should be distinguished:
 • scenarios for future greenhouse gas emissions in relation to
 population and economic growth;

 • C02 emissions from fossil energy use and land use changes
 and increase of atmospheric C02;

 • the relation between atmospheric greenhouse gases and cli-
 mate change according to three-dimensional coupled atmo-
 spheric and ocean circulation models.

 Scenarios for future development
 There are four Intergovernmental Panels on Climate Change
 (IPCC) scenario groups (IPCC, 2000a) that should be consid-
 ered equally sound that span a wide range of uncertainty, as
 required by the Terms of Reference. These encompass four
 combinations of demographic change, social and economic
 development, and broad technological developments, corre-
 sponding to the following four scenarios: A1 , A2, B1 , B2.
 • The A1 storyline and scenario family describes a future
 world of very rapid economic growth, global population that
 peaks in mid-century and declines thereafter, and the rapid in-
 troduction of new and more efficient technologies. Major un-
 derlying themes are convergence among regions, capacity
 building and increased cultural and social interactions, with a
 substantial reduction in regional differences in per capita in-
 come. The A1 scenario family develops into three groups that
 describe alternative directions of technological change in the
 energy system. The three A1 groups are distinguished by their
 technological emphasis:

 - fossil intensive (A1 Fl),
 - non-fossil energy sources (A1T), or
 - a balance across all sources (A1 B).

 • The A2 storyline and scenario family describes a very het-
 erogeneous world. The underlying theme is self-reliance and
 preservation of local identities. Fertility patterns across regions
 converge very slowly, which results in continuously increasing
 global population. Economic development is primarily re-
 gionally oriented and per capita economic growth and tech-
 nological change are more fragmented and slower than in oth-
 er storylines.

 • The B1 storyline and scenario family describes a con-

 vergent world with the same global population that peaks in
 mid-century and declines thereafter, as in the A1 storyline, but
 with rapid changes in economic structures toward a service
 and information economy, with reductions in material intensi-
 ty, and the introduction of clean and resource-efficient tech-
 nologies. The emphasis is on global solutions to economic,
 social, and environmental sustainability, including improved
 equity, but without additional climate initiatives.

 • The B2 storyline and scenario family describes a world in
 which the emphasis is on local solutions to economic, social,
 and environmental sustainability. It is a world with continu-
 ously increasing global population at a rate lower than in A2,
 intermediate levels of economic development, and less rapid
 and more diverse technological change than in the B1 and A1
 storylines. While the scenario is also oriented toward environ-
 mental protection and social equity, it focuses on local and re-
 gional levels.

 Fossil fuel emissions and the global carbon
 cycle
 The impact of fossil fuel C02 emissions in the past has been
 measured directly by C.D. Keeling et al. at the Mauna Loa Ob-
 servatory, Hawaii since 1 957. They show a clear correlation be-
 tween consumption of fossil fuels and atmospheric C02 in-
 crease. To understand the C02 increase, knowledge of the glob-
 al Carbon Cycle is required. For the time range of the order of
 1 to 100 years, the carbon reservoirs' atmosphere, ocean and
 ocean biota and land biosphere with both living biota and soils
 need to be considered. Water vapor, C02 and methane are the
 most important components of the natural, unperturbed green-
 house effect of the earth, which increased the mean surface
 temperature from a shivery -18°C to an agreeable +15°C.

 Perturbations of the carbon cycle by man are given in figure 1
 for the last decade of the 20th century. The mean fossil fuel
 emission was 6.3 billion tons (Gt) of carbon, with a mean of ap-
 proximately 1 t of carbon per capita. The industrial countries,
 as shown in tables 1 and 2, have a much higher contribution
 than the developing countries. Atmospheric measurements
 show that only 3.3 Gt C remain in the atmosphere, while the
 greater other part is absorbed by the oceans. There is still un-
 certainty about the ocean uptake indicated in figure 1 by the
 horizontal set of three numbers, a lower, an intermediate and
 an upper value. The total balance of input and output is usu-
 ally achieved by the reservoir of the remaining land biosphere,
 which is a C02 source and sink at the same time in different
 regions and by differing mechanisms. Tropical deforestation
 still is a large source of C02, ranging between 0.6 and 2.0 Gt
 C/yr (with a mean of 1 .6 Gt C/yr), indicated by the vertical ar-
 rangement of the two numbers. Carbon Balance is then only
 achieved if the land biosphere other than tropical deforesta-
 tion is a large sink of between 1 .3 and 2.7 Gt C/yr.

 These sinks are due to different processes: regrowth of for-
 est on lands which were formerly agriculture, regrowth of for-
 est following perturbations during the first half of the 20th cen-
 tury including wars, C02 and nitrogen fertilization due to high-
 er atmospheric C02 concentrations as well as nitrogen depo-
 sition. For many commercial forests, including most of the
 European forests and those of the United States, the growth
 increment has been larger than the annual cut in the past 30
 years, which implies a building up of carbon.

 With the fossil fuel emissions taken from the development
 scenarios A1 , A2, B1 or B2 and the knowledge from the car-
 bon cycle on the response to C02 emissions, the atmospher-
 ic C02 concentration can be extrapolated until the end of the
 21st century, making intelligent guesses about the long-term
 ocean uptake and the behavior of the land biosphere.
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 Fig 1 : The Global Carbon Cycle (modified after IPCC 2000b).

 General Circulation Models and their
 prediction of a future climate change
 There are several well known General Circulation Models

 (GCMs) which translate C02 and the other greenhouse gas
 concentrations in combination with the change of the reflec-
 tive properties of the earth surface and the atmosphere, the
 albedo, into the future temperature and precipitation changes
 in different parts of the world. The Dutch Institute RIVM (2001)
 has made a comparison of the following GCMs:
 • HADCM2, model of the Hadley Centre for Climate Prediction,
 as part of the British MET Office, Great Britain;

 • ECHAM4, model of the Climate Calculation Center in Hamburg,

 Max Planck Institute for Meteorology, Germany;
 • CGCM1 , model of the Canadian Center for Climate Modeling
 and Analysis, Canada;

 •GFDL-LR15a, model of the Geophysical Fluid Dynamics
 Laboratory Princeton in cooperation with the National Oceanic
 and Atmospheric Administration (NOAA, USA);

 •CSIRO-MK-2, model of the Commonwealth Scientific and
 Industrial Research Organization, Australia.

 It is interesting to compare the predicted results for global warm-
 ing for Canada. For instance, in 2080, the following warming is
 predicted for the business-as-usual A1 F scenario and the eco-
 logically oriented scenario B1 by the different models.

 From tables 3a and 3b, it is clear that the choice of the B1

 Table 3

 Global Warming in °C for Canada, predicted by different GCMs in 2080 relative to 1990, Scenario A1F and Scenario B1

 a. Scenario A1 b. Scenario B1

 City HADCM2 ECHAM4 CGCM1 GFDL-LR15 CSIROMK-2 C|ty HADCM2 ECHAM4 CGCM1 GFDL-LR15 CSIROMK-2

 Toronto

 Churchill

 Vancouver 2.5 2.5 2.5 2.5 2.5 Vancouver 2.0 2.0 1.5 2.5 2.5

 *AII numbers are read off a color map, and are therefore approximate. *Ail numbers are read off a color map, and are therefore approximate.
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 path is much sounder and connected with fewer risks than the
 choice of A1 F, the business-as-usual path. Warming alone is
 insufficient to describe the expected man-made greenhouse
 effect. It is absolutely necessary to look at the precipitation
 changes as well, including extreme events like long hot-spells,
 cold-spells, storms, etc. Warming and precipitation changes
 determine soil moisture, which is most important for plant
 growth. Detailed analyses are needed here and will not be
 presented in this short summary.

 C02 and carbon in the Northern
 forest and wood industry sector
 Article 3.3 of the Kyoto Protocol specifies that the net changes
 in greenhouse gas emissions by sources and removals by

 sinks resulting from direct human-induced land-use change
 and forestry activities, limited to afforestation, reforestation and
 deforestation since 1990, shall be included in the national
 greenhouse budget. The Kyoto Protocol further states in arti-
 cle 3.4 that additional human-induced activities related to

 changes in greenhouse gas emissions by sources and re-
 movals by sinks in the agricultural soils and the land-use
 change and forestry categories shall be added to, or subtract-
 ed from, the assigned amounts for Parties included in Annex
 I of the UN Framework Convention on Climate Change UN-
 FCCC (Annex I of the UNFCCC or equivalents Annex B of the
 Kyoto Protocol is an appendix in which the industrial countries
 are summarized). Figure 2 shows some first estimates of the
 sources and sinks of the activities related to forestry and wood
 industry. The study focused on the temperate and boreal

 Fig. 2: Sources and sinks of the Northern hemisphere forests and wood industry.
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 Fig- 3: Carbon balance of Northern forests (Gt C/yr). ( Source : Christine L. Goodale, et al., "Forest carbon sinks in the Northern hemisphere,"
 Ecological Applications, vol. 12, no. 3, pp. 891-899, 2002).

 forests of the industrial countries, and distinguished Canada,
 USA, Europe, Russia, China and other developed northern
 hemisphere countries. The following categories were distin-
 guished:
 • live vegetation,
 • forest floor,
 • dead wood,
 • soil organic matter, and
 • forest products.

 Within large error bars it showed that soil organic matter in-
 creased in all country groups studied, and the same was true
 for the forest products pool. The forest floor, however, de-
 creased in Canada and Russia, while it increased in the USA
 and Europe.

 There was a considerable increase also in live vegetation
 for the USA and Europe, while again a decrease was noted for
 Canada and Russia. Dead wood increase was noted in the

 USA and Europe and in particular in Russia, while there was
 a decrease in Canada. Summing up all components for each
 country group, shown in the bar graph of figure 2, the map of
 the Carbon Balance of the Northern Forests, shown in figure 3,
 has been obtained. All together, all categories added up to a
 carbon sink of 0.59 Pg or Gt of carbon, respectively.

 Canada and its energy and C02
 budget
 In table 2 it is shown that 30 million Canadian citizens had an

 average primary energy consumption of 429 GJ/ (cap.*yr) and
 an average C02 emission of 4.8 1 C / (cap.*yr) equivalent to
 17.6 1 CCy (cap.*yr) in 1997. The total primary energy con-
 sumption was then 12.9 EJ or 12,600 PJ (1 EJ = 1 ExaJoule
 = 1018J, 1 PJ = 1 PetaJoule =1015J) out of which 600 PJ or 5

 percent were supplied by woodfuels. The total C02 emissions
 amounted to 127.8 Mt C (468.6 Mt C02) in 1990 which should
 be reduced according to Canada's Kyoto goal by 6 percent or
 7.67 Mt Cor 28.1 MtC02 by the commitment period between
 2008 and 2012.

 The conversion factor between the burning gas C02 and
 black carbon C is just given by the ratio of the molecular weight
 of C02 to the atomic weight of C (44/1 2=3.667). The conver-
 sion of 1 eu. m of wood into carbon can be broken into two

 steps:
 • The weight of dry wood to the volume of fresh wood is differ-

 ent for different woods grown in different regions of the world.
 A crude, but not always applicable conversion from volume
 dry matter (dm) is for softwood (0.4 1 dm/cu.m) and for hard-
 wood (0.6 1 dm/cu.m);

 • The carbon content of wood in the dry matter state is -0.5. If
 the average density of wood is taken to be 0.55 1 dm/cu.m,
 then a very simple relation is obtained:

 1 .0 cu.m of fresh wood = 0.55 1 dry matter wood

 = 0.275 1 carbon = 1 .0 1 C02

 Data from the Energy Use Data Handbook (NATURAL RE-
 SOURCES CANADA, 2004) show the time series of 6,950 EJ
 (1 990), 7,737 EJ (1 997) and 8,21 7 EJ (2002) for secondary en-
 ergy (final energy) with a clear upwards trend. According to their
 statistics the greenhouse gas emissions rose by 1 8 percent from
 1 990 to 2002, in accordance with an energy increase of 1 8 per-
 cent, still far from the Kyoto goal to reduce its emissions by 6 per-
 cent. In 1 997 (chosen here as the base year) the secondary en-
 ergy use was divided up into the following categories (table 4):

 The per capita use of secondary energy was in 1 997 (7,738
 PJ/30 million) 258 GJ or 71 .6 MWh, out of which 1 8.1 percent
 was used in the residential sector, corresponding to 46.7 GJ
 or 13 MWh, with a use of over 80 percent for space heating
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 Table 4

 Secondary energy consumption and C02 emission equivalents for
 different sectors of the Canadian economy. Reference year 1997

 Percentage Mt C02 equiv. Percentage
 Category P J (1997) (1997) [%] C02

 Residential 1,394 18.1 72.7 16.3
 Commercial/institutional 999 12.9 54.2 12.1

 Industrial 2,998 38.7 152.4 34.1
 Total transportation 2,117 27.3 152.1 34.0
 'Passenger transportation 1,233 15,9 87.9 19.7
 'Freight and off-road
 transportation 884 11.4 64.2 14.4
 Agriculture 230 3.0 16.0 3.6

 Total 7,738 100.0 447.2 100.0

 and cooling, and hot water preparation. The corresponding
 per capita emission of C02 was in 1 997 (447.2/30) 1 4.9 1 C02
 with 2.4 1 C02 arising from energy use in the residential sec-
 tor (table 4). Fossil energy use for heating and hot water per
 house per year: about 6 1 CCVyr (1 3.4 percent of all emissions
 for space heating and cooling including hot water; 3 persons
 per house/apartment).
 The majority of Canadian homes are single detached hous-
 es with one owner only, where changes can be done most eas-
 ily. Table 5 shows the types of residential homes in Canada.
 In table 6 details of the energy consumption in the residen-

 tial sector are outlined.

 Table 5

 Types of residential houses in Canada in the base year 1997

 Number of units Floor space Average size
 Type of housing (thousands) (million sq.m) housing unit

 Single detached 6,743 926 137
 Single attached 1,235 141 114
 Apartments 3,646 308 85
 Mobile homes 245 22 92

 Total 11,869 1,401 118

 Table 6

 Residential sector: Secondary energy in space heating, space
 cooling and hot water preparation, electric lighting and appli-
 ances (year 1997)

 Space heating by PJ Other energy PJ Total households

 source uses (thousands)

 Electricity 142.4 Total lighting 56.3 11,224

 Natural gas 471.9 Total space 9.4 Heating degree-

 cooling days average
 based 8°C

 Heating Oil 132.6 Total appliances 179.6 4,474

 Wood 97.9 Total water 290.5 Cooling degree-

 heating days average
 base>18°C

 Other 13.0 Total other 525.8 171

 energy uses

 Total space 857.9 Total space 1,157.8

 heating heating + cooling +

 water heating

 Total residential 1,393.0

 energy use

 Average energy intensity per floor space 0.61 GJ/ (sq.m*yr) = 170 kWh/ (sq.m*yr)

 To save on energy and to reduce the C02 emissions in the
 residential sector, the following could be done:
 • Substitution of 1 5 percent fossil fuels by woodfuels would re-
 sult in savings of 0.9 1 CCV (home*yr), or a total of 9 Mt C02
 (1 0 million homes and apartments), out of 28.2 Mt C02 or 32
 percent of the Kyoto goal.

 • Energy savings by installing more efficient thermal insulation
 in the homes could also improve the situation significantly.
 The energy consumption per 3 person home or apartment is
 presently 1 40 GJ/yr or 39 MWh/yr corresponding to an emis-
 sion of 9.2 1 C02. Low energy houses, as described below,
 consume in the order of 50-100 GJ/yr and emit in the order
 of 2.5 to 5 1 CCVyr. If energy savings could be achieved in
 the order of 1 5 percent this would result in a savings of 1 4 Mt
 C02 annually, about 50 percent of the Kyoto goal.

 However, there are also opportunities of energy reduction on
 the part of the Canadian forest companies:
 • The Canadian industrial roundwood production is presently
 183 Mcu.m (corresponding approximately to 183 Mt C02 re-
 moved from the atmosphere), as given in the State of the
 World's Forests, 1 999. Forest and wood industry operations
 produce a significant amount of wood residues. Four cate-
 gories of wood residues are distinguished: forest residues,
 industrial residues, black liquor (an energy-rich by-product in
 pulp production) and recovered products (old wood), which
 have been examined in detail by M. Trossero, FAO. All resi-
 dues can be used energetically and constitute a significant
 fraction of the entire category of woodfuels. The total of all
 fuelwood residues in relation to the annual roundwood pro-
 duction is an interesting indicator of the environmental con-
 cern for fossil fuel energy substitution.

 • In Austria this ratio is highest with 76 percent, the average of
 the European Union is 54 percent, the United States of
 America has a ratio of 48 percent, but Canada has only a ra-
 tio of 1 6 percent. If only 1 5 percent of additional residues could
 be used for woodfuels, a savings of 27.5 Mt C02 could be
 achieved, just about the Kyoto goal of 28.2 Mt C02.

 Mitigation of climate change through
 reduction of CO2 emissions
 To avoid a serious impact of a future climate change that is un-
 predictable in detail for the different regions of the world, glob-
 al greenhouse gas emissions need to be reduced. The Kyoto
 Protocol of the United Nations Framework Convention on

 Climate Change (UNFCCC) is one international effort to miti-
 gate climate change, by specifying six greenhouse gases:
 - carbon dioxide (C02),
 - methane (CH4),
 - nitrous oxide (N20),
 - hydrofluorocarbons (HFCs),
 - perfluorocarbons (PFCs), and
 - sulfur hexafluoride (SF6).
 The most important greenhouse gas in the anthropogenic per-
 turbation of the climate system is carbon dioxide, C02, re-
 sponsible for about 70 percent of the greenhouse effect, which
 is predominantly due to the burning of fossil fuels.

 How can C02 be reduced? Perhaps the most important
 component is the saving of energy through individual changes
 in lifestyle, which for most cases follow fashions, often sup-
 ported by the manufacturing industry like, for instance, the use
 of the highly gas-consuming sports utility vehicles (SUVs).
 T ransport is certainly one sector where savings can be achieved
 within urban life: public transportation with subways and com-
 muter trains, electric or natural gas buses, and electric vehi-
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 cies to be rent for short-term distances, let alone bicycles,
 which can be position-checked electronically and collected to
 be transferred back to the points of rentals.

 Lifestyle also determines the house you build, whether it is
 a stone or wooden house and the kind of heat insulation you
 are willing to install and pay for, and the energy you tap from
 the environment in the form of heat pumps and solar panels.
 Most older buildings have insufficient thermal insulation and,
 if energy prices increase continuously, it pays for the home-
 owner to install it. Energy savings can be influenced by the
 community or state by higher taxes on fossil fuels or by subsi-
 dies on modern energy savings equipment.

 Lifestyle includes for instance also holidays in faraway coun-
 tries, which add to the long distance fuel consumption of over-
 seas air transport.

 The energy industry and its task of conversion of primary en-
 ergy to end energy still allows for substantial improvements in
 energy efficiency. The same is true for electrical appliances,
 as, for instance, electric lighting. The steel and aluminum in-
 dustry consumes a high amount of energy; producing cement,
 by the same token, releases C02. The imbedded energy per
 unit weight or volume in building materials is often a lot high-
 er than the energy needed to produce the equivalent materi-
 als made out of wood.

 Carbon storage in forest products
 with emphasis on housing
 The forest products sector is one of the important (yet modest,
 when compared to the carbon stocks of forests and soils) con-
 tributions of carbon storage in human society. The standing
 stock is determined by its annual input and output. In figure 2,
 section 4, it was shown that the stock increases in the Northern

 hemisphere countries by approximately 100 million tons of car-
 bon per year. This estimate includes landfills with wood prod-
 ucts in the United States of -35 Mt C/yr, the product pool with-
 out landfills is -65 Mt C/yr. About half of the annual addition
 to the product pool can be associated with the balance of
 wooden materials stored in houses.

 Within the project BIOCLIMECO (Biosphere, Climate and
 Economy), Busch and Alcamo, members of our team, were
 able to show that the carbon pool in houses will increase over
 the next hundred years, due to both population growth and
 economic development of the less developed countries. Two
 limiting scenarios were studied: the first was a business-as-
 usual scenario with the present share of wooden homes con-
 tinued, while the second scenario implied an increased use of
 wooden homes, wherever the construction statics allowed it.
 Figure 4 shows that the carbon stock increases from the base
 line in 1 970 to 4,500 Mt C in the year 21 00 for scenario 1 ,
 whereas a total of 1 3,500 Mt C is reached in scenario 2. The
 mean annual increase in carbon stocks for scenario 1 lies be-

 tween 30 and 50 Mt C/yr, while that for scenario 2 lies between
 65 and 1 50 Mt C/yr. When these figures are compared to the
 annual C02 emissions from fossil fuel energy use, and its pos-
 sible reduction efforts, they appear relatively small. Present
 energy consumption already gives rise to 6,500 Mt C/yr and is
 supposed to increase up to 20,000 Mt C/yr in the global A1
 scenario during the 21 st century. The carbon storage in hous-
 es on a global level is, according to this analysis, only in the
 percentage range, or even below, in comparison to the C02
 emissions from energy consumption.

 However, the global picture neglects any efforts on the indi-
 vidual, community or country level, where the proportions of
 the potential savings may be quite different. Avoidance of C02
 emissions of any individual, community or state is composed
 of a portfolio of many efforts, in which the contribution of any

 Fig. 4: Carbon accumulated in residential housing in model 1 (continuing trend) and model 2 (preference wooden houses) - A1 scenario for pop-
 ulation growth. Base year 1970. ( Source : G.H. Kohlmaier, et al., Project BIOCLIMECO: Biosphere, Climate and Economy, 1998-2001).
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 specific component may vary substantially. Not unlike invest-
 ments at the stock markets, the C02-savings portfolio must fit
 the individual or the individual family, community or state. In
 the next section, a detailed analysis of the "cradle to grave ap-
 proach" will be given for two different energy-saving prototype
 homes in Germany.

 A life-cycle assessment of two low
 energy houses in Germany
 In his dissertation, Cevin M. Pohlmann examined the life-cycle
 (fig. 5) assessment of two prototypes of low energy wooden
 houses in Germany, called House Bremen (to be built in the
 City of Bremen) and House Würzburg (to be built in the City of
 Würzburg). Both energy and C02 fluxes were studied in de-
 tail from the cradle: the crude materials, followed by the build-
 ing materials, the manufacturing of materials, house con-
 struction, house use, to the grave, the deconstruction of the
 house, the waste disposal including energy use, and finally the
 material recycling.

 With transport of materials being a separate category, the
 manufacturing of the building materials for the two prototype
 houses (House Würzburg 250 sq.m living area, House Bremen
 210 sq.m living area), was 777 GJ for House Würzburg and
 827 G J for House Bremen.

 The bar graph in figure 6 shows the individual components
 of energy consumption and C02 release. The units in figure 6
 are 10 GJ, to make the bars comparable in the same graph
 with the unit of C02 emissions, in tons of carbon. These num-
 bers can be viewed with respect to the average per capita sec-
 ondary energy consumption of 1 12 PJ in Germany and 258 PJ

 in Canada, out of which are used in the residential sector about
 25 percent (28 G J) in Germany and about 18 percent (46.4
 GJ) in Canada.

 The energy needed for the construction of the houses was
 in both cases rather low, 1 5 and 1 3 GJ respectively; the same
 is true for the transport of materials, being 21 and 1 9 GJ. The
 maintenance, extrapolated over a lifespan of 60 years was es-
 timated at 152 GJ for House Würzburg and 156 GJ for House
 Bremen. Operating expenditures for heating and hot water
 preparation, again over a lifespan of 60 years, were calculat-
 ed at 2,500 GJ for House Würzburg and 1 ,500 GJ for House
 Bremen. The per annum consumption in this case is 41 .7 G J
 and 25.0 GJ, or 1 1 .9 MWh and 6.9 MWh, as compared to the
 average 3-person Canadian family home of approximately 40
 MWh. The numbers for the disposal of the two house types
 are 46 GJ and 49 GJ. Wooden houses are useful carbon

 stores, which in part can be recycled or used for energy. The
 total energy embedded in House Würzburg is estimated at 734
 GJ, that in House Bremen at 1 ,200 GJ.

 The C02 emission is proportional to the energy use; how-
 ever there is no unique conversion factor for the different cat-
 egories. Manufacturing, construction, maintenance, transport,
 and disposal totaled here 131 1 C02 for House Würzburg and
 1 07 1 C02 for House Bremen. Operating expenditures released
 in House Würzburg totaled 157 1 C02 and in House Bremen
 105 1 C02 over the time of 60 years. Useful carbon stored in
 House Würzburg is given at 92 1 C02 (25 1 C), while that for
 House Bremen is given at 1 50 1 C02 (41 1 C).

 The houses can be optimized with respect to energy con-
 sumption and C02 emission by installing additional solar ther-
 mal and photovoltaic equipment, or alternatively, by using
 wood furnaces. The savings in energy are then an additional

 Fig. 5: Life cycle of a wooden house. (After C. Pohlmann, University of Hamburg and Bundesforschungsanstalt BFH).
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 465 GJ for House Würzburg and 364 GJ for House Bremen.
 The reductions in C02 emissions are 39 t C02 for House
 Würzburg and 29 1 C02 for House Bremen.

 Conclusions
 In the review of the data presented above and the data of the
 Energy Use Handbook of June 2004, presented by Natural
 Resources Canada, it becomes clear that there was a 12.5
 percent increase in C02 between 1 990 and 1 997, an 1 1 .9 per-
 cent increase in primary energy consumption, and an 1 1 .3 per-
 cent increase in secondary energy use until the year 1997,
 while an even more staggering 18.2 percent increase in sec-
 ondary energy, and an 18.3 percent increase in C02 emissions
 in the time between 1990 and 2002 has been observed.

 If Canada wants to fulfill the ratified Kyoto Protocol, it should
 reduce its greenhouse gas emissions by 6 percent up to the
 5-year commitment period 2008-2012; the same is approxi-
 mately true for its primary and secondary energy consumption.
 It is seen that Canada is far behind its plans; instead of de-
 creasing its emission by approximately 4 percent it increased
 it by 18 percent in 2002. There are many possible sectors to
 save on energy and greenhouse gas emission: already a 1 per-
 cent decrease in a particular sector counts. In this sense the
 efforts of the forest industry should be viewed.

 The commercial forests can be regarded as a big factory for
 wood, absorbing C02 from the atmosphere and transforming
 it into wood, a carbohydrate carbon compound. Wood is need-
 ed for many purposes, and if wood is used in construction for
 housing, this carbon will stay bound for a lifetime of at least 60
 years. Thus carbon is removed from the atmosphere for a long
 time in which the energy industry can make a transition from
 a fossil fuel world to a non-fossil fuel world, using then mostly
 direct and indirect solar energy. Today's world energy budget
 is about 400 EJ (1 018 J), the solar energy arriving at the earth's
 land surface is approximately 1 ,000,000 EJ, a factor 2,500

 larger than the present energy consumption. With new tech-
 nologies in storing and transporting energy, it should be pos-
 sible to build a solar internet system, which can serve most
 countries of the world with enough energy.

 Returning to the individual wooden home with good thermal
 insulation and additional solar panels, and perhaps a wood
 chip stove, it should be possible to obtain a C02 budget over
 the lifetime of the house, in which the C02 emissions from man-
 ufacturing of the building materials, the construction and the
 maintenance of the house, the operating expenditures (heat-
 ing and hot water preparation, etc.) and the disposal of the
 house are lower in total than the carbon and its C02 equiva-
 lent stored in the house in the form of wood. This would in-

 deed be a C02 positive house in which more carbon was re-
 moved through the forest manufacture than was released in-
 to the atmosphere in the lifetime of the house. If, at the end of
 the lifetime, the greater part of the material is used for energy,
 this will release C02 60 years later than today and at the same
 time avoids the use of fossil fuels, which are then a precious
 resource.

 Rising energy consumption is the main factor of the expect-
 ed man-made greenhouse warming. With respect to housing,
 the improvement of thermal insulation both in new houses and
 in older houses can help to reduce the greenhouse gas emis-
 sions considerably. Cost-benefit analyses show that the ad-
 ditional energy consumption and C02 release for better insu-
 lated houses are compensated within 1 0 to 1 5 years by the re-
 duced energy needs of the house; similarly the additional eco-
 nomic investments do pay back within the same time frame.
 Additional tax reductions for thermal insulation improvements
 could help to accelerate this change.
 The use of wood, in particular residual fuelwood from log-

 ging and forest industry operations, is a third factor to reduce
 C02 emissions. Here

 est ratio of residual fuel wood to annual roundwood produc-
 tion. An increase in the energetic use of residual fuelwoods

 Fig. 6: C02 and energy expenditures in Low Energy Houses, Würzburg and Bremen. (After C. Pohlmann, University of Hamburg and
 Bundesforschungsanstalt BFH).
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 could improve Canada's C02 budget. Centralized heat and
 power plants, as well as individual stoves with automatic wood
 chip firing, are convenient means to use this renewable ener-
 gy source.

 The new restrictions with respect to a climate change could
 present a challenge and an opportunity at the same time to the
 Canadian forest and wood industry. The development of well
 insulated wooden houses, both in a standard edition, and in a
 special edition, which provides an even better insulation com-
 bined with heat pumps, solar thermal panels, and perhaps pho-
 tovoltaic solar cell systems, could help to expand its market
 shares in its country and its export market. It perhaps would
 be going a bit too far to ask for commercially available hous-
 es with a rotating base, as were presented at a recent Austrian
 fair, which make use of the best meteorological position of the
 house during the day or the season of the year.

 In summing up, it was shown above that the use of wood in
 construction and energy in Canada's cities could improve the
 greenhouse budget, which at present is 22 percent above
 Canada's Kyoto goal for the end of this decade.

 Summary and afterthoughts
 • Among the most serious global problems of the 21st centu-
 ry is the expected climate change. Climate change will be af-
 fected both by the increasing use of fossil fuels and by land-
 use transformations, in which forests are converted into grass-
 lands, agricultural land and land needed for the infrastructure
 of cities and industries. Planning future housing should cer-
 tainly include the aspects of climate mitigation. Many of the
 building materials like steel and concrete require in their pro-
 duction a large input of fossil fuels, while wood, a renewable
 resource, could replace at least part of these materials which
 have imbedded within them a large energy input. The construc-
 tion of the future natural city should consider these material
 aspects as well as the energy needed for heating and cooling
 of the houses. Again woodfuels, often available as residuals
 from the wood industry, can replace oil, coal and natural gas
 as an energy source. Central heating is often more efficient
 than individual heating in private homes.
 • Canada and the United States, as well as the Scandinavian
 countries in Europe, have a long tradition in wooden homes.
 Part of the Canadian wood industry is dependent on the home
 and export market of wooden houses. Knowing the addition-
 al benefits of climate stabilization should make them even

 more valuable and sought after. However, the green spirit
 alone may not be enough to make a breakthrough in this sec-
 tor. It must become a fashion, as well. To give an example:
 about 10 years ago the sports utility vehicles (SUVs) became
 enormously popular despite the fact that they were consum-
 ing large amounts of fuels. For a certain fraction of the popu-
 lation, the opinion leaders, wooden homes must become very
 desirable. Perhaps these would not be the standard farm-
 houses, but houses which include many high tech features like
 solar thermal and photovoltaic energy systems. The spirit: It
 is great and fashionable to live in a house made from natural
 materials focusing on valuable and sought-after Canadian tim-
 ber, and which includes many high tech features at the same
 time, both from the standpoint of energy as well as communi-
 cation.

 • Wooden homes stabilize the carbon cycle, in as much as the
 C02 absorbed by the photosynthesis of trees stays locked in
 the buildings during their lifetimes, and can be used for ener-
 gy purposes when being torn down. Starting with the concept
 of the tree house, both the concept of house and tree should

 be followed up in the natural city when thinking about new
 ideas about living. The tree house obtains natural cooling
 through the green branches of the tree in the summer time by
 évapotranspiration of the leaves while in winter the snow-
 loaded branches of evergreen trees provide additional pro-
 tection from the winter frost. Tree houses resting on a single
 stem provide protection from flooding, termites or other un-
 wanted guests. As an extension of the house on one stem,
 the single stem could be made to turn easily into the direction
 of the best climate as encountered in the different seasons of

 the year as well as during the different insolations during the
 day.
 • It makes sense to use woodfuels for heating, supported by
 solar thermal and solar electric energy. It saves considerable
 fossil fuels; 20 percent of Canada's primary energy budget is
 used for heating. Savings of only some additional percentage
 in this sector could provide the energy reductions needed to
 satisfy the Kyoto Protocol. In summary, the Canadian forest
 and wood industry could expand its wooden home exports con-
 siderably by designing low energy and high-tech houses, while
 providing their wastes for heating systems.
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 Housing in the natural city: The role of
 préfabrication

 Mark T. Gorgolewski

 The author is a graduate of University College, London , Cranfield
 University and Oxford Brookes University in the UK where he com-
 pleted his Ph. D thesis about Energy Efficient Housing. He is a reg-
 istered architect in the UK and has worked for many years as an
 environmental consultant to the construction industry. In 2003, Dr
 Gorgolewski moved to Canada to take up a position as Associate
 Professor at the School of Architectural Science at Ryerson Uni-
 versity where he lectures on issues of sustainability, environmental
 design and building science. Dr Gorgolewski has published several
 books and many articles and papers on issues of sustainable con-
 struction. His past positions include chair of the committee of the
 Association for Environment Conscious Building, in the UK, secre-
 tary to the Steel Sector Committee for Sustainable Construction and
 member of the Building Research Establishment Certification
 Technical Board. He has received many grants from public and pri-
 vate institutions to investigate issues of sustainable construction.
 Currently he is pursuing research in the areas of office building
 design in the 21st century and the benefits of thermal mass. The text
 that follows is an edited and revised version of a paper presented at
 the international symposion on "The Natural City, " Toronto, 23-25
 June, 2004, sponsored by the University of Toronto's Division of the
 Environment, Institute for Environmental Studies, and the World
 Society for Ekistics.

 Introduction
 There is increasing concern about site-based methods of con-
 struction and their ability to meet the needs of modern, 21st-
 century cities. Issues of quality, the availability of trained labor,
 high energy performance, and other sustainability issues such
 as efficient materials use, health and safety on site, disruption
 to the community, and increasingly demanding performance
 and quality standards, are leading to a rethinking about how to
 build in the future. Although site-based construction can be
 efficient and achieve high quality, there are inherent difficulties
 in management, quality control and efficiency, particularly on
 large sites, due to the number of unpredictable factors such as
 weather, management of subcontractors, waste, disruption
 and scheduling issues.

 Off-site manufacturing processes, with industrialized pro-
 duction techniques more akin to automotive or shipbuilding,
 have the potential to lead to benefits in efficiency, speed,
 quality and control in construction. Such technology offers
 considerable potential to improve the way buildings are de-

 signed, use resources and create healthy, stimulating, and
 comfortable spaces. Potential social and economic benefits
 include improvements in health and safety, more stable em-
 ployment and investment into machinery and development of
 skills. Environmental factors such as transport of materials and
 labor to site, processes used on site, materials used, waste
 created, resource efficiency, pollution emissions and local
 disruption may all benefit from this technology.

 But can préfabrication lead to regional responses, where
 standardized components and processes lead to a variety of
 solutions appropriate to the region and individual site? This
 may be the true test of how well off-site manufacturing tech-
 nology can contribute to sustainability. Can the technology
 of mass customization lead to appropriate solutions that re-
 spond to site conditions and regional climatic and cultural
 requirements?

 Sustainability
 Environmental degradation in cities is not new, as can be
 seen from this description of London by Evelyn in 1661: "...
 her Inhabitants breathe nothing but an impure and thick Mist,
 accompanied with a fuliginous and filthy vapour, which ren-
 ders them obnoxious to a thousand inconveniences, corrupt-
 ing the Lungs, and disordering the entire habit of their Bodies;
 so that Catharrs, Phthisicks, Coughs and Consumptions,
 rage more in this one City, than in the whole Earth besides"
 (EVELYN, 1661).

 But the global scale of development presents major chal-
 lenges, as this quote from Gro Harlem Brundtland, on the is-
 sue of sustainable production and consumption patterns at
 the Symposium: Sustainable Consumption in Oslo in
 January 1994, suggests: "... it is simply impossible for the
 world as a whole to sustain a Western level of consumption
 for all. In fact, if 7 billion people were to consume as much
 energy and resources as we do in the West today we would
 need 10 worlds, not one, to satisfy all our needs" (BRUNDT-
 LAND, 1994).

 In reality, the sustainability debate is very much about the
 old truth that the poison is the dose. The earth can sustain
 small numbers of human population consuming and polluting
 to western levels, or larger numbers but with a far more eco-
 logically appropriate lifestyle. But it cannot absorb 7 or 8 bil-
 lion people all wishing to have a western lifestyle. Thus, sus-
 tainability is about balancing population numbers with the
 level of resource use and pollution, and if we do not recog-
 nize this fact, then the truth is likely to be forced on us by the
 very real limits of the earth to provide resources and absorb
 pollution.

 Ekistics, 424, January/February 2004 -' -' 3
 425, March/April 2004

 426, May/June 2004

This content downloaded from 136.186.80.72 on Thu, 01 Feb 2018 04:08:31 UTC
All use subject to http://about.jstor.org/terms



 Thus, in recent years, sustainability has emerged as a major
 international issue for the 21st century. The search is for bal-
 ance between the social, economic and environmental im-
 pacts of human activities. Sustainability in construction offers
 the prospect of a holistic response to the present environmen-
 tal and social crises and makes much needed connections

 between nature, culture, economics, politics and technology.
 This recognition is just beginning to induce construction clients
 to consider the sustainability impacts of how we build, operate
 and maintain our buildings, as indicated by the growing use of
 environmental rating systems for buildings such as BREEAM
 (BRE, 1998), LEED (USGBC, 2001) and Ecohomes (BRE, 2000).
 For example, the Housing Corporation which funds much
 social housing in the UK now requires an Ecohomes environ-
 mental rating for all housing schemes they finance and 50 per-
 cent should achieve a rating of "Good."

 UK Housing
 Housing is a central feature of cities and the provision of ade-
 quate dwellings for the population is a basic goal of cities.
 However, in many western cities, the mass provision of hous-
 ing to huge populations is increasingly leading to questions
 about the most appropriate and sustainable way to supply
 the demand for larger, higher quality housing. The technol-
 ogy used in housing has not developed very much over the
 last century, particularly when compared to changes in the
 automotive or electronics industries. Housing is still predom-
 inantly supplied by labor-intensive, on-site construction meth-
 ods using small components, and involving little off-site man-
 ufacture.

 "A family house at the beginning of the 20th century cost
 approximately the same as a family car. By the beginning of
 the 21 st century, the ratio between the two was approximate-
 ly 5:1" (ASHWORTH and HOGG, 2000).

 One of the reasons for this is that, to date, préfabrication in
 housing in the UK has not been a commercial success. It
 has often been associated with a reduction in flexibility and
 choice for the designer, client and end user, and with higher
 costs. Until recently, perceived market resistance prevented
 significant uptake of such technology in the UK, despite
 examples here and from abroad illustrating its technical fea-
 sibility. In the UK, following 1945, and sponsored by succes-
 sive governments, there was an organized drive for the mass
 provision of (mainly social) housing, using various industrial
 building methods such as large, panel concrete construction.
 Many of these projects subsequently suffered technical and
 social problems and in the last quarter of the 20th century,
 there developed considerable mistrust and a perceived mar-
 ket resistance towards innovative construction methods, par-
 ticularly in residential construction, influenced by past errors
 in design and construction. The problems included inappro-
 priate technologies which led to moisture penetration, con-
 densation and mould growth and, sometimes, even structural
 problems such as at the Ronan Point disaster, where a minor
 gas explosion led to a major structural collapse of one corner
 of a 23-storey block of apartments. However, many of the
 problems were social in nature, caused by inappropriate
 forms such as tower blocks for young families, and broken
 lifts denying access to the elderly. All this created a distrust
 for new technology, despite examples from home and from
 abroad illustrating its technical feasibility.

 As a result, the UK housing stock is now ageing, renewal
 rates are slow, and supply is insufficient. Government pre-
 dictions of household growth suggest that 3 million new
 dwellings will be required by 2016, in addition to renewal of
 existing stock. A construction program of between 225,000
 and 250,000 homes annually is required, just to achieve

 housing renewal on a 100-year cycle. Yet, house building
 completions in recent years have fallen to their lowest level
 for many years with just 166,000 new homes completed in
 Britain in the year 2000. Completions are at their lowest since
 the 1920s, so current replacement rates are minimal, with
 most new housing adding to the stock rather than replacing
 old, outdated housing.

 This demand for new housing presents a significant chal-
 lenge to the UK housing industry. How can housing needs
 be met while minimizing environmental impact? The dimin-
 ishing labor force, increased business performance demands,
 client requirements for higher building standards, health and
 safety issues and the industry's increasing regulatory im-
 provements, particularly in thermal and acoustic performance,
 are leading the industry to reconsider off-site methods of con-
 struction and to investigate other ways of building homes.
 The need to use resources more efficiently through the appli-
 cation of research and development in new housing tech-
 nologies is vital if the industry is to meet society's demand for
 new and sustainable housing.

 A further factor leading to change in the industry is the gov-
 ernment's construction policy, which is now dominated by the
 report of the Construction Task Force Rethinking Construc-
 tion (EGAN, 1998) and the subsequent report Accelerating
 Change (EGAN, 2002). These documents encourage the in-
 dustry to address market demands for improved efficiency,
 better quality, faster construction and better cost control.
 This development has led to a greater interest in off-site
 manufacturing technologies and many house builders are
 currently investigating a variety of innovative ways of building
 dwellings. The trend began with the hotel sector, where
 quality and repeatability of units lend themselves to volumet-
 ric buildings. This technology is now being increasingly ap-
 plied to apartments, houses and sheltered accommodation.
 Recent reports (CRISP, 1999) have identified considerable
 areas of overlap between the agenda of improved industry
 efficiency through préfabrication and partnering and the sus-
 tainability agenda.

 Off-site manufacturing systems
 In the UK, there are three principal approaches to the off-site
 manufacture of residential buildings (KEITH, MILNER and
 GORGOLEWSKI, 2001):

 • Volumetric systems;
 • Panellized systems; and,
 • Hybrid (semi-volumetric) systems.
 These are discussed below:

 Volumetric systems
 Three-dimensional units are manufactured in the factory with
 a high degree of services, internal finishes and fit-out in-
 stalled in controlled, factory conditions prior to transportation
 to site. This process has many benefits, including improved
 quality, reduced defects and snagging on site, increased
 speed of construction on site, better working conditions, in-
 creased predictability and efficiency in the production pro-
 cess. This approach is particularly suited to highly serviced
 areas such as kitchens and bathrooms, which have a high
 added value, and cause disruption and delays on site, but
 may be less appropriate for other rooms which have less in-
 ternal fit-out.

 Volumetric systems (fig. 1) have the disadvantage that
 each unit has to be transported separately, and the maxi-
 mum size of the unit is determined by the practical problems
 associated with transportation by road. The factories oper-
 ate most efficiently when a large number of similar units are
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 Fig. 1 : A volumetric housing scheme under construction in London.

 made to the same dimensions. Both of these factors work to

 reduce flexibility in layout and design. For these reasons,
 most volumetric construction in the UK to-date has been in

 the hotel, hospital and fast food chain sectors, where repeti-
 tion of units is possible. Increasingly, they are also being
 used for student accommodation.

 Panellized systems
 Flat panel units are manufactured in a factory, and fixed to-
 gether on site to produce the three-dimensional structure.
 Services, windows and doors, internal wall finishes, and
 external claddings can potentially be installed in the factory
 but, in most current systems in the UK, the services installa-
 tion, external cladding and internal finishing occurs on site.

 Panellized systems (fig. 2) are more flexible and can more
 easily accommodate variations in unit plan and detail design
 than volumetric systems. Spaces such as bedrooms and liv-

 Fig. 2: Light steel frame panellized construction.

 ing spaces lend themselves to panel construction systems,
 providing greater choice to the client and designer, with few
 restrictions on room size and layout. Furthermore, the ad-
 vantage of panellized systems is that they can be stacked
 flat, so more of the structure can be transported in one jour-
 ney, reducing transport impacts. However, the levels of fin-
 ish, and services, which it is practical to install into panels
 prior to shipping to site are reduced compared to the volu-
 metric alternative. This leads to more work on site and re-

 quires further deliveries of other materials, components and
 labor to site. This may not be much of a problem for plain
 walling but would be a disadvantage for highly serviced
 areas, such as kitchens and bathrooms. Also, there is a
 greater likelihood of damage to the finishes applied to the
 panel during transportation or on site.

 Hybrid (semi-volumetric) systems
 A third option is to use volumetric units for the highly serviced
 areas such as kitchens and bathrooms, and construct the
 remainder of the building using panels or by another means.
 This method provides the opportunity to remove the highly
 serviced areas from the critical path of the project, and poten-
 tially bring together the benefits of different construction sys-
 tems. It can also address the issue of providing flexibility and
 consumer choice.

 Some schemes have used volumetric modules for bath-
 rooms and kitchens in hot rolled steel frame or concrete

 frame buildings. Alternatively, volumetric units are used in
 combination with panels for the less serviced areas. Also,
 volumetric units have been used to extend buildings and pro-
 vide additional accommodation with minimal disruption.

 Such an approach may combine the benefits of economies
 of scale and the economies of scope, utilizing mass produc-
 tion, factory production and standardization to provide flexi-
 bility of options offering customization. A kit of parts can be
 used to provide flexibility yet maintain the benefits of stan-
 dardization.

 Sustainability benefits
 How can the move towards off-site manufacture lead to sus-

 tainability benefits, and reduce the negative impacts of the
 additional three million homes? Below is a discussion of the

 potential areas of overlap.

 Reduced local impacts
 One of the key features of préfabrication is that much of the
 process is removed from the site to controlled factory condi-
 tions. This strategy reduces the amount of time spent on
 site, which leads to reduced impacts on the locality. Expe-
 rience in the UK shows that prefabricated hotel buildings can
 be constructed on site in half the time (or less) of a tradition-
 ally built hotel of a similar size. In the catering industry, cli-
 ents have claimed a factor of ten improvements in installation
 and commissioning timescales for a typical fast food res-
 taurant when using volumetric construction. For example,
 McDonalds burger bars are now regularly prefabricated off-
 site and assembled with only about 1 week of site work be-
 fore opening. One example was completed with only 24 hours
 of work on site. This means that the locality around the site
 is disrupted for a shorter period reducing noise, pollution
 emissions and local traffic disruption. Furthermore, the
 lightweight nature of the buildings can often result in smaller
 foundations and therefore less ground work, also reducing
 local disruption as well as reducing the volume of materials
 used in the ground work. For example, steel piled founda-
 tions, and substructures can lead to considerably less re-
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 moval of spoil from the site (GORGOLEWSKI, 2001).
 From a financial point of view, the shorter construction

 period allows for a quicker return on investment by the client,
 and reduced overhead costs.

 Reduced levels of defects

 A building site does not provide an ideal environment for
 achieving quality construction or safety. Achieving quality
 construction is often very difficult in exposed site conditions.
 Factory-based activities allow for better quality management,
 and testing and checking procedures can be more easily
 implemented. For example, volumetric units can have elec-
 trical and water installations fully tested prior to leaving the
 factory. General experience in the UK suggests that far less
 call backs are necessary to make good defects after comple-
 tion for buildings, using préfabrication. There is a significant
 cost and efficiency benefit to the builder and leads to satis-
 fied customers. It also improves efficiency and reduces
 wastage of resources.

 Less waste in manufacture
 Waste from construction is one of the principal waste streams
 in many developed countries, in the UK leading to about 70
 million tonnes of waste per annum. Manufacture in a factory
 allows far better management of the waste stream, with more
 efficient use and ordering of exact amounts of material, more
 careful storage, and the possibility of design to suit standard
 sizes. In addition, any waste that occurs can be more easily
 collected and reused or recycled. Many manufacturers of
 components have recycling facilities installed, as this
 reduces the costs of disposal of waste. There is further
 potential for reducing waste when using préfabrication if the
 designer is prepared to co-ordinate sizes so that materials
 such as timber and gypsum sheets are used in their standard
 sizes without generating many off-cuts. Assembly of prefab-
 ricated components on site should generate little waste as
 the components come to site pre-engineered for easy assem-
 bly.

 Health and safety benefits
 Construction work on site can be a dangerous activity and
 leads to significant numbers of casualties and fatalities.
 More demanding health and safety requirements are pushing
 many builders to consider off-site manufacturing techniques.
 In this way, much of the process is carried out in more con-
 trolled and comfortable factory conditions where safety require-
 ments can be more easily met and policed, and healthy and
 comfortable working conditions are more readily maintained.
 This approach also helps with attracting and retaining a high
 quality workforce, who are increasingly hesitant to work on
 inhospitable and often dangerous building sites. The use of
 scaffolding is of particular concern, and some schemes in the
 UK have tried to eliminate the need for scaffolding com-
 pletely by integrating claddings in the factory. Conversely,
 the use of heavy lifting equipment to locate the prefabricated
 components on site requires careful management.

 Improved environmental performance of the
 final product
 Thermal and acoustic performance is dependent on the qual-
 ity of workmanship and supervision. The correct installation
 of the elements of the fabric, in particular insulation materials
 and air barriers, are important to the performance of the
 building in use. Factory manufacture allows operatives to be
 better trained and supervised in these tasks, and allows reg-

 ular checking and testing of performance. Problems such as
 omitted insulation and badly fitted air barriers are less likely
 to occur. Reports from North America suggest that direct
 comparisons show higher thermal performance standards for
 homes that use off-site manufacturing techniques (CORNER
 and STURGES, 1995).

 Social benefits from improved working
 conditions

 Employment at a factory that manufactures prefabricated
 building components is generally more stable and long term
 than site-based employment, which is intrinsically transient.
 As a result, factory-based employers are generally more will-
 ing to invest in training for their workforce. Furthermore, to
 function efficiently, préfabrication requires high levels of skill
 and flexibility in the workforce, which necessitates greater
 training by employers.

 Building sites are temporary employment locations, so they
 generally offer little long-term amenities for the local commu-
 nity. Manufacturers in factories are often closely linked with
 the local community, with much of the workforce coming from
 the locality. They provide a long-term economic and often
 social service for the community. Many manufacturers of pre-
 fabricated modular or panel units in the UK are well estab-
 lished in particular locations and have developed a highly
 trained local workforce, and strong links with the local com-
 munity.

 Greater efficiency in the use of resources,
 both materials and labor

 Building sites are notorious in poor efficiency in the use of
 labor and materials. Studies in the UK estimate that up to 30
 percent of construction work is done to correct poor workman-
 ship or design. Furthermore, site labor is being managed at
 40-60 percent of potential productivity, given the level of tech-
 nology employed (EGAN, 1998). It is estimated that 19 percent
 of materials delivered to UK construction sites is wasted and

 never used properly (HOUSE OF COMMONS (UK), 2005).
 In addition, volumetric construction using prefabricated pods

 or modules allows buildings to be potentially dismantled and
 the modules reused at a different location. Modular hotels in
 the UK have been dismantled and removed to a different loca-

 tion when found to be uneconomical at their original site. Si-
 milarly, many volumetric buildings are used as temporary build-
 ings and removed for reuse when no longer necessary. Thus,
 the technology for reuse is well established. Many of the mate-
 rials used in this type of construction, such as steel framing,
 can also be extracted for recycling at the end of the life of the
 module. This is made easier by the lightweight, dry construc-
 tion methods that are generally used. This is likely to become
 more significant in the future when European legislation about
 producer responsibility encompasses the construction indus-
 try.

 Transport
 Transport is a complex issue, and monitoring of transport pat-
 terns relating to construction sites is difficult. In general, pré-
 fabrication leads to reduced numbers of deliveries to site, com-
 pared to traditional construction methods. Some monitoring of
 a site in London suggested that deliveries to site were reduced
 by up to 60 percent for a volumetric building compared to a
 similar building nearby using traditional construction methods
 (STEEL CONSTRUCTION INSTITUTE, 2000).

 The wider transport implications of préfabrication are difficult
 to measure. There is a need to carry out meaningful compar-
 isons of alternative préfabrication systems, such as volumetric
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 and panellized methods, with traditional sites for transport im-
 pacts. Deliveries of large volumetric components often come
 from considerable distances from the factory. Location of the
 manufacturing facility may be critical. However, there are gen-
 erally fewer deliveries than with traditional construction. In
 addition, the shorter period on site and the nature of the work
 means that less labor is required on site and for a shorter pe-
 riod. Panellized construction can be more efficient in delivery
 to site, but more subsequent work on site to finish the building
 off can lead to additional transport movements. In general, it is
 likely that a well managed site using prefabricated compo-
 nents can significantly reduce the impact of transport.

 Moreover, the additional transport movements related to the
 factory should be considered. However, the workforce in a fac-
 tory is more likely to be local, and thus will travel shorter dis-
 tances, and is more likely to use public transport, where possi-
 ble. Secondly, material deliveries to a factory can be planned
 so that full loads are always delivered, and local suppliers can
 be used.

 Conclusion
 There is an increasing interest in off-site manufacture in the
 UK house building industry. House builders are beginning to
 realize that there is a need to improve standards and that new
 regulatory requirements, such as the changes to the Planning
 Laws and Building Regulations dealing with energy efficiency
 and acoustics, will be satisfied more easily by increasing the
 amount of off-site manufacture. Sustainability issues are a sig-
 nificant driver for change.

 The objectives of sustainability and the "Rethinking Con-
 struction" agenda of improving efficiency in construction over-
 lap in several areas, notably waste minimization, process inte-
 gration, a commitment to people and a quality driven agenda.
 Off-site manufacture offers an opportunity to address both
 these agendas, and improve both efficiency and sustainability.
 However, the industry has much to learn to fulfil the potential of
 this technology.

 Perhaps the optimal solution requires a more locally inte-
 grated system of smaller scale manufacturing facilities that can
 respond to local material availability, local skills and local
 design requirements. Such plants could be integrated into in-
 dustrial ecological systems, where wastes from one industrial
 process form the resources for the next. Wastes from other
 local industries, such as agriculture or demolition, could poten-

 tially be used in the manufacture of large-scale construction
 components. Such a vision, based on local need, local sup-
 plies of materials and labor, and providing products appropri-
 ate to local culture and climate, yet based on industrial effi-
 ciency, and the latest technology, has huge potential to sup-
 port a move towards the more sustainable supply of housing.
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 The Oak Ridges Moraine:
 A story of nature in the Greater Toronto Urban Region

 David Lewis Stein

 The author , retired urban affairs columnist for the Toronto Star, is cur-
 rently an Adjunct Professor in the Urban Studies Program at Innis
 College, University of Toronto. He is working on a book about the evo-
 lution of Toronto as a global city and a novel about the inner working of
 Toronto politics. The text that follows was written by Professor Stein af-
 ter attending the international symposion on 'The Natural City, " Toronto,
 23-25 June, 2004, sponsored by the University of Toronto's Division of
 the Environment, Institute for Environmental Studies, and the World
 Society for Ekistics.

 Introduction
 When the council of Richmond Hill, a small city immediately north
 of Toronto, decided in the winter of 2000 to consider opening a
 sector of the Oak Ridges Moraine to developers, so many peo-
 ple came out to protest that the politicians had to move the meet-
 ing from their Council Chamber to the grand ballroom of a near-
 by hotel. It was a bitterly cold February night but the ballroom
 was packed and latecomers had to stand at the rear. People
 took turns stepping up to microphones to offer emotional recol-
 lections of times past when they had hiked and swam and farmed
 in the fields that the politicians were considering turning into sub-
 divisions. They warned Richmond Hill Council members they
 would face electoral defeat - or worse - if they meddled with the
 moraine. At the crowded press table, reporters noted the rising
 fervor of the speakers and called new leading paragraphs into
 copy editors facing early deadlines. Television camera crews
 roamed the hall. The deputations went on until after midnight.
 The campaign to save the Oak Ridges Moraine had, a little to the
 surprise of people who had been involved with it for years, sud-
 denly become a matter of passionate public concern.

 In this paper, I will discuss why people began to care about the
 moraine and why, sadly, their efforts to preserve it fell far short
 of what they had hoped to achieve.

 The Toronto story of nature
 At the opening session of the Natural City conference in Toronto,
 Jack Diamond, a local architect, argued that there is nothing nat-
 ural at all about cities. Cities are a built environment. Diamond

 has gained an international reputation in Toronto, his home city,
 but he first began to be celebrated 30 years ago for his skill in fit-
 ting new buildings into existing neighborhoods, most notably in
 the "Hydro Block" where he linked three storey apartments that
 preserve the existing streetscape to older houses and created a
 charming inner courtyard.

 Diamond was determined to preserve inner city neighborhoods
 and many of his ideas have been incorporated into New Urba-
 nism, the movement that attempts to replicate early 20th centu-
 ry inner city housing styles on the outer reaches of 21 st century
 edge cities.

 Followers of Jane Jacobs hold that inner city neighborhoods,
 with their small-scale housing, diversity of stores and other en-
 terprises, help build up relationships of trust among people.
 These networks of trust, in turn, make city life civilized. Jacobs
 herself came from Greenwich Village to live in the Annex, an in-
 ner city Toronto neighborhood, shortly after her seminal work on
 the importance of streets and neighborhoods, The Death and
 Life of Great American Cities , was published.

 The idea of the city as a federation of neighborhoods that
 Diamond and Jacobs helped to advance came to dominate city
 politics and urban planning in Toronto in the 1970s. Soon after
 settling in Toronto, Jacobs became part of the "Stop Spadina"
 movement, a campaign to prevent the Spadina Expressway from
 plowing through inner city neighborhoods. In 1971 , the Ontario
 provincial government stopped work on the Spadina Expressway
 and then cancelled a whole grid of expressways that had been
 planned for Toronto. The anti-Spadina campaigners partied
 and danced on the main streets of Toronto and then went on to

 add their strength to a growing urban reform movement. The re-
 formers, although never a majority on City Council, managed to
 push Toronto into making a new Central Area Plan in 1 976. The
 plan was as thick as a small town telephone book but it had three
 objectives and these were met:
 • It limited the size of new downtown office buildings.
 • It hedged inner city neighborhoods with protective zoning reg-
 ulations.

 • It encouraged the construction of apartment blocks in the cen-
 tral area.

 New condominium towers grew up just a few blocks away from
 the financial center at the corner of King and Bay, Toronto's Wall
 Street. Tourists were delighted to discover the people and ac-
 tivity they found on Toronto streets. Visitors from Detroit, New
 York and Chicago marveled that they could walk around down-
 town at night. In the late 1 970s, Toronto promoted itself as "the
 city that works." But there was a price to be paid for making
 Toronto the city that works. The bills came due when develop-
 ers threatened to spread across the Oak Ridges Moraine.
 • The moraine is a glacial ridge that runs across the Greater
 Toronto Area. Geologists estimate that 13,000 years ago, two
 glaciers ran into each other and either exploded releasing
 unimaginable tons of water imprisoned under the ice or gradu-
 ally melted away. Whatever the case, when the ice and water
 were finally gone, there remained behind a winding, 1 60-km rib-
 bon of silt, sand and gravel. The moraine acts like a sponge, ab-

 -ļ -j g Ekistics, 424, January/February 2004
 425, March/April 2004

 426, May/June 2004

This content downloaded from 136.186.80.72 on Thu, 01 Feb 2018 04:09:09 UTC
All use subject to http://about.jstor.org/terms



 sorbing snow and rain. The water seeps down to underground
 aquifers that provide drinking water to two cities and feed the
 headwaters of 30 rivers flowing south into Lake Ontario and north
 to Lake Simcoe. The Oak Ridges Moraine is one of the most im-
 portant physical features of the whole urban region.

 As a journalist, I became involved with the moraine in the spring
 of 1 998. I had written a City Hall column in the Toronto Star for
 20 years but had recently given it up in order to begin work on a
 book about the evolution of Toronto as a global city and to write
 feature articles about the rapidly growing urban region around
 Toronto. A friend in government (a "contact," as we say in the
 journalism trade) told me over a quiet lunch that I should really
 look into Richmond Hill. What was going on out there, my friend
 warned me somberly, could endanger the three rivers that flow
 through the city of Toronto and endanger the city's whole park
 system.
 • Richmond Hill is one of nine cities making up York, an urban
 region that spreads over 1 ,776 sq.km from the northern border
 of Toronto to the edge of Lake Simcoe, about 100 miles to the
 north. In earlier days, the farms of York were a buffer zone be-
 tween the city and the chain of northern lakes known as "cottage
 country." But in the 1990s, York became the fastest growing ur-
 ban region in Canada. By the turn of the century, it had almost
 1 million residents.

 Richmond Hill had two urban centers. The large one, at the
 south end of the city, was simply an extension of the growth
 spreading north from Toronto. The smaller urban center, a col-
 lection of pleasant looking subdivisions, was on the town's north-
 ern border. The two urban centers were separated by a 35-km
 wide belt of farmland. Most of this farmland lies right on top of
 the Oak Ridges Moraine. The land was designated "agricultur-
 al" in official plans but, in the late 1990s, developers who had
 bought up most of the farms began pressing to be allowed to build
 there. Their projects were close to the headwaters of the Don,
 the Rouge and the Humber, the three rivers that wind south
 through Toronto creating valleys and much of the city's parkland.
 If the moraine were covered up with asphalt and cement, very lit-
 tle water would be able to seep down to the underground aquifers
 and these headwaters would be endangered. It was clear that
 the swath of open land between those two sectors of Richmond
 Hill was a crucial section of the Oak Ridges Moraine.

 I wrote a series of features on proposed developments in
 Richmond Hill and other cities that were threatening the Oak
 Ridges moraine. These features were well illustrated and my ed-
 itors at The Star (a major Toronto newspaper) gave them a good
 display. But except for some grateful phone calls from environ-
 mental activists, I got little response. I moved on to writing about
 other issues. A year later, I began to write about the politics of
 the outer cities for The Stař s opinion page. I did a couple of
 columns on the moraine and suddenly I was getting telephone
 calls from all over the region. My callers were excited and angry.
 They realized that the moraine was in danger and they wanted
 to do something about it.

 What had taken them so long to become aroused? Activists
 had been working for 10 years to try to establish development
 controls on the moraine but they had received little public atten-
 tion. Then, it seemed as though overnight, people were de-
 manding that developers be kept away and the Oak Ridges
 Moraine be preserved as part of the natural world.

 The moraine was a sad looking expression of the natural world.
 On the surface most of it is just low, scruffy hills. The magnifi-
 cent original forests had been clear-cut early in the 1 9th century
 and intensive farming had subsequently exhausted the soil in
 many areas. By the 1930s, much of the moraine had become
 an arid plain. The principal public parks on the moraine, the
 Jefferson Forest and the Ganaraska Forest, were the result of
 extensive reforestation programs and local authorities tended
 them as carefully as suburban gardeners look after flowerbeds.

 So if "natural" means being free of human intervention, there was
 really nothing natural about the moraine. What's more, there
 were already 1 00,000 people living on the moraine, mostly in "es-
 tate homes," spacious houses on large lots. But much of the
 moraine was still open space and developers were pushing to
 build homes for another 150,000 people there. This push for
 even more housing on the moraine came, I think, to stand for the
 closing of the urban frontier.

 People were beginning to feel imprisoned by the pace of ur-
 ban growth around them. They would buy a house in a new sub-
 urb and there were green fields just a few blocks away. They
 could feel they were living close to the countryside. Then, in the
 spring, they would see bulldozers lumbering on to the open fields
 and whole new subdivisions would spring up, it seemed, over-
 night. They were no longer living in semi-rural seclusion. Their
 homes were becoming part of a densely packed urban mass.
 The campaign for the Oak Ridges Moraine became a fight to pre-
 serve a belt of open space within this urban mass.

 High densities are a necessary component for the kind of cities
 that Jack Diamond helps build and the followers of Jane Jacobs
 promote. Certainly, people living inside densely populated cities
 can benefit from the diversity of opportunities and the networks
 of trust that crowded cities can create. But people also long for
 a bit of greenery and open space. This yearning for open space
 may come from the belief that people can breathe more freely
 when they are in open fields. It may be a nostalgic longing for a
 more rural past and a simpler way of life. But whatever the
 source, the desire for greenery and open space became a pow-
 erful force in Greater Toronto and people focused on the Oak
 Ridges Moraine.

 There was an ironic touch to all this for people like myself who
 had witnessed the urban reform movement of the 1 970s. In or-

 der to preserve the inner city neighborhoods and limit the size of
 downtown office buildings, growth had to be directed away from
 the central area. The planners promoted the building of office
 towers and high-density apartment blocks away from the central
 area. There would be "downtowns" spread across the whole re-
 gion. This spread-the-growth policy was known as "déconcen-
 tration," and it was hailed as a progressive step. Déconcentration
 worked in that it deflected growth away from the downtown core
 and helped keep Toronto a city of neighborhoods. But by the
 1990s, the cities around Toronto were spreading out so rapidly
 that planners became alarmed. Déconcentration became "ur-
 ban sprawl," a phenomenon to be feared and even loathed. The
 Oak Ridges Moraine, once an interesting geologic feature on the
 edge of the city, was squarely in the path of urban development.

 In addition to the possibility of over 1 2,000 new houses on the
 Richmond Hill stretch of the moraine, a developer wanted to build
 2,500 houses in the town of Uxbridge, a few miles to the east.
 He wanted to bring in a large sewer pipe to accommodate his de-
 velopment which he called "Gan Eden," Hebrew for "Garden of
 Eden." There were other smaller developments being promot-
 ed in other towns and cities and on the western flank of Greater

 Toronto, in the little town of Caledon, known mostly for the lush
 green farms of the horsey set, there was a struggle to control the
 spread of gravel pits. Sand and gravel extracted from under the
 moraine farmland made excellent building materials. The may-
 or of Caledon warned that pit operators were gouging so many
 holes down below the water level that the town would soon be-

 come known as 'lhe land of square lakes."
 The Oak Ridges Moraine runs across three urban regions bor-

 dering the city of Toronto, Peel, York and Durham and, in each
 region, there were plans to exploit the moraine. Saving the
 moraine became a cause that drew people together from right
 across the Greater Toronto Area.

 One can see the moraine campaign as a case of conflicting
 desires, a piece of the unresolvable, unending urban dialectic.
 On the one side, there was the desire for all the varieties of ex-
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 perience that a compact, diversified inner city can offer. On the
 other side, there is a longing for the simplicity of the countryside,
 the fresh air and open space. As long as people living in the in-
 ner city feel that they can reach the open countryside quickly and
 easily, they feel they can balance these conflicting needs and de-
 sires. But when developers began to advance on the Oak Ridges
 Moraine, I think that people felt that all the open spaces in the
 Greater Toronto region would be filled up with city. The coun-
 tryside would be pushed so far into the hinterland that it would
 be unreachable. It was this sense of urban claustrophobia that
 I think motivated people who came out to the Richmond Hill ball-
 room in the bitter cold.

 They won a victory that night. The Richmond Hill politicians
 did back down from declaring all the open space between the
 city's two urban centers open for development. But there was
 still the possibility that individual developments might be allowed
 to proceed. Moraine campaigners quickly discovered that the
 complexities of government in Greater Toronto made controlling
 development across the moraine maddeningly difficult.

 Greater Toronto covers 7,000 square kilometers. Politically,
 Greater Toronto is part of the province of Ontario. Under the
 Canadian constitution, Ćanadian cities are "creatures of the
 provinces." That is, cities have no inherent powers; city govern-
 ments can only do as much as provincial governments allow
 them to do. The Ontario government had surrounded the city of
 Toronto with four urban regions. Grouped within these four ur-
 ban regions are 24 cities and towns. This lower tier of munici-
 palities sends members to regional councils and they are, in turn,
 subject to the decisions of the regional councils.

 But off to one side of this complicated governmental pyramid
 - province at the top, regional councils at the next level and at
 the bottom, cities and towns - there was the Ontario Municipal
 Board. The OMB, as it is popularly known, is an "administrative
 tribunal." The members, mostly lawyers and former city politi-
 cians, are appointed by the provincial government and they func-
 tion as a court of appeal. Private citizens - and developers - who
 are unhappy about an urban planning decision made by a mu-
 nicipal council can go to the OMB. The board operates with an
 adversarial system; witnesses are sworn in and subjected to
 cross-examination by lawyers for opposing sides. The board be-
 came the main arena for the fight to save the moraine.

 In earlier times, people had to wait until a municipal council had
 made a decision before going to the OMB. But in 1995, the
 Conservative party won the provincial election. They were real-
 ly neo conservatives in the tradition of Ronald Reagan, Margaret
 Thatcher and the first George Bush. They saw themselves as
 liberating citizens from stultifying government regulations. They
 made changes in the way that the OMB operated that seemed
 small at the time but which proved deadly when applied to the
 Oak Ridges Moraine.

 Developers no longer had to wait for municipal councils to
 come to a decision. If a municipal council had not ruled on a sub-
 division application within 90 days, the developers could go di-
 rectly to the OMB. Developers had long complained that the red
 tape involved in getting subdivisions approved by three levels of
 government, local, regional and provincial, kept them from get-
 ting housing on to the market and added to their costs. They pro-
 duced charts of the approval process with arrows going to all the
 different bodies from whom they had to win approval and claimed
 that this process could take five long years and add substantial-
 ly to the price of houses they brought to market.

 However, the 90-day rule did more than cut away some of the
 complications of the subdivision approval process. It pushed
 elected municipal politicians to the sidelines. It was impossible
 for a local and regional council to deal with the complexities of a
 large subdivision application such as roads, sewers, water pipes,
 impact on transportation, education and the environment, all with-
 in 90 days. Developers quickly began to make end runs around

 municipal and local councils. Lawyers representing the devel-
 oper promoting Gan Eden, the 2,500 unit project in Uxbridge,
 slapped their appeal into the OMB just 91 days after applying to
 the local council for approval. Moraine campaigners came to re-
 alize why the developers had not bothered to put on a big show
 at the meeting in the Richmond Hill hotel ballroom. The devel-
 opers had already begun their appeals to the OMB. They did not
 need the approval or Richmond Hill Council or the approval of
 York Region Council. The Ontario Municipal Board had the pow-
 er to give everything they wanted and they went directly to the
 Board.

 Then, too, the Conservative government did away with a new
 planning act that would have required the OMB to conform to
 provincial guidelines when coming to a decision. Provincial gov-
 ernments over the years had built up a series of guidelines for
 dealing with environmental concerns such as wetlands and
 woodlots and farmland. Had these guidelines been strictly ad-
 hered to, they would have severely restricted urbanization on the
 moraine. But the new Conservative provincial government ruled
 that in future, the OMB need only "have regard" for provincial
 guidelines. Nobody knew what "have regard" would turn out to
 mean in practice. To some, it appeared to allow members of the
 OMB to simply say, "Yes, we looked at the guidelines and now
 the developer can go ahead and do what he wants."

 Professor Robert McDermott of York University has done ex-
 tensive research into political contributions. He has found that
 between the years 1 995 and 1 998, the real estate industry gave
 over $800,000 to the Conservative government. They were not,
 McDermott argues, trying to do anything so crude as buy sup-
 port for a particular project. They were simply "investing" in gov-
 ernment. If McDermott is right, and I certainly believe he is, the
 real estate industry received a handsome return on its invest-
 ment. The development approval process had been removed
 from the uncertainty of local councils and turned over to an ad-
 ministrative tribunal appointed by the provincial government.
 People complained bitterly that crucial environmental decisions
 that would have an impact on many lives had been handed over
 to an "unelected" body. But the outcry had no effect on the
 Conservative government.

 Two subdivision proposals in Richmond Hill involving almost
 1 0,000 houses were the first projects to come before the Board.
 They were seen as the test of how the OMB would approach the
 moraine. The hearings began in June of 2000 and they did not
 open well for environmentalists. The two board members con-
 sidering the Richmond Hill projects refused to fly over the area
 so they could see how Richmond Hill fit into the larger issue of
 protecting the moraine. They decided that they would consider
 only the merits of the projects that had been put directly in front
 of them. Then, they refused to give the City of Toronto status at
 the hearing. The City's lawyers argued that since the City's three
 great rivers had headwaters on the moraine, Toronto had an
 interest in protecting the moraine. But the Board ruled that
 Toronto's interests were being represented by environmental
 groups at the hearing and there was no need for Toronto to par-
 ticipate. So Toronto was reduced to contributing to the legal costs
 of the environmental groups instead of being able to send in its
 own team of highly experienced lawyers.

 The Richmond Hill hearings settled into a slow, steady grind
 of experts contradicting each other. It quickly became apparent
 that the underground aquifers had been only partially mapped.
 No one could say with certainty how much water there actually
 was under the moraine, where it was coming from, where it was
 ultimately going. So the hearing became one group of experts
 declaring that it was safe to build on the moraine and other
 groups disagreeing. One developer spent over $500,000 hiring
 expert witnesses. The hearings droned on and on. But outside
 the sleepy hearing room in the Richmond Hill municipal build-
 ing, public concern was growing.
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 The proceedings were often tedious but they were still well cov-
 ered by the press, particularly The Star. The paper had a reporter
 there almost every day. In the summer of 2000 Mike Colle, a
 Liberal Member of Parliament set out on a walk across the mo-

 raine to dramatize the need for protection.
 Colle was the embodiment of inner city concern with open

 space in the edge cities. The son of Italian immigrants, Colle had
 sold newspapers on the street comers of Toronto, become a high
 school teacher and been a highly regarded municipal councilor
 before entering provincial politics. Colle was the quintessential
 city politician but he took up the cause of the moraine and helped
 keep it before the public.

 The Richmond Hill hearings were about to go into a second
 year when a provincial cabinet minister suddenly died and the
 government was compelled to hold a by-election to replace him.
 The riding of Vaughan-King-Aurora included much of the moraine
 in York Region. The Conservatives supported a local councilor,
 Joyce Frustaglio, and the Premier, Mike Harris himself, came to
 the riding to campaign for her. But she faced a formidable Liberal
 veteran, Greg Sorbara, and it was clear that anger over the
 moraine could cause the Conservatives to lose a seat in their

 heartland, the suburban belt surrounding the city of Toronto.
 On May 18, 2001 , with the Richmond Hill OMB hearing about

 to enter its second year, Chris Hodgson, the Provincial Minister
 of Municipal Affairs, sent out an urgent alert that he was about to
 make an important announcement up in Richmond Hill. He had
 chosen a pleasant looking suburban park as the setting. His gov-
 ernment, he solemnly told the crowd of reporters and environ-
 mentalist who had followed him to the little park, was imposing a
 freeze on all moraine developments. The Richmond Hill hear-
 ings would end immediately and all applications to the OMB were
 suspended. The freeze was temporary, for only a six month pe-
 riod, but the government would set to work immediately on a plan
 for permanently protecting the moraine. It seemed that, despite
 the way that earlier developments had favored the real estate in-
 dustry, the Conservatives were now going to favor the environ-
 mental advocates over the developers. The freeze cheered
 moraine campaigners but it did not help the Conservatives at the
 polls. Their candidate lost to the Liberal Sorbara by almost 1 0,000
 votes.

 Hodgson set up a task force of 1 3 moraine "stakeholders" that
 included environmentalists, citizen groups and developers. But
 Hodgson had, significantly, left out Glenn De Baeremaeker, the
 fiery young president of "Save the Rouge Valley," one of the
 groups representing environmental concerns at the Richmond
 Hill hearing. Still, hopes were high that the advisory panel would
 come up with a good plan for the moraine. But when the panel
 revealed their plan, they had somehow agreed to actually en-
 large the sections that would be open to developers. Hodgson
 held three informational meetings that summer to try to sell the
 plan. People with objections were asked to put them in writing
 and hand them to civil servants who would be standing by. But
 so many people demanded the right to speak that Hodgson had
 to open the sessions up and people openly attacked him and his
 plan. De Baeremaeker denounced it as a gift to developers.

 Finally, in November 2001 , the Conservative government
 passed a moraine conservation act that did look impressive. It
 designated 38 percent of the moraine as "natural core area" and
 another 24 percent as "natural linkage area." Very tough re-
 strictions were placed on both areas. It meant that two thirds of
 the moraine were protected. Another 30 percent of the moraine
 was designated as countryside and restricted essentially to agri-
 cultural uses. Only 8 percent of the moraine was designated "set-
 tlement area," and open to development. The act did say that
 these designations would be reviewed in ten years but moraine
 campaigners were still pleased. It looked as though for a decade
 at least, developers would be kept away from 90 percent of the
 moraine land. Even deBaeremaeker, who had been such a noisy

 critic of the Conservative government, praised the plan.
 Then suddenly in April 2002, Hodgson issued a zoning order

 allowing 6,600 houses to go up in the Richmond Hill sector of the
 moraine. Moreover, 4,300 of those houses would be grouped
 around Bond Lake, one of the most ecologically sensitive points.
 It was not just housing that Hodgson's zoning order appeared to
 allow. Subdivision plans that I obtained showed a "gas bar," an
 apartment complex of 379 units and 6.5 hectares of "major com-
 mercial development," which most likely meant a shopping mall.
 A zoning order is like a royal decree. There is no appeal. When
 a provincial government issues a zoning order, it instantly be-
 comes law. DeBaeremaeker denounced Hodgson's Richmond
 Hill zoning order as a betrayal. It did not seem too strong a word.

 Except among environmentalists, there was little public reac-
 tion to this betrayal. Most of the moraine had been protected
 from exploitation for at least the coming decade. What is more,
 in a subsequent bit of negotiation, the provincial government cre-
 ated a public park of 1 ,000 acres on the Richmond Hill sector of
 the moraine and set up a foundation to purchase more land for
 more public use. Most people felt the moraine campaign had
 been a success.

 But the fight over the Richmond Hill sector of the moraine had,
 in many ways, been lost. The cluster of subdivisions allowed by
 the ministerial zoning order accomplished something that envi-
 ronmentalists had said should never be allowed to happen.
 Those 4,300 houses did split the moraine into two lobes. Wildlife
 would now be confined to two islands isolated within the urban
 mass.

 Still, if the moraine campaign had failed to create permanent
 protection for the moraine, it did succeed in making the natural
 environment a permanent feature of the local political landscape.
 In the spring of 2005, the McGuinty government established a
 Greenbelt that it said would protect 1 million acres of environ-
 mental sensitive land around the northern edge of the Greater
 Toronto Area and extend all the way around Lake Ontario to
 Niagara Falls. The Greenbelt sounded very promising but some
 of us recall an earlier greenbelt on the lower tier of the Greater
 Toronto Area. It was established by a Conservative government
 in the early 1 970s. That earlier greenbelt is now an eight-lane
 toll road, Highway 407. We will see what happens to this new
 Greenbelt initiative.

 It is tempting to attribute the failures of the Oak Ridges Moraine
 campaign to cynical manipulations by successive provincial gov-
 ernments more intent on accommodating special interests in the
 real estate industry than protecting open space. But those real
 estate interests represent a wider public interest, people seek-
 ing places to live. In the early 1 990s, when Ontario was governed
 by the left wing New Democratic Party, the government com-
 missioned demographers who predicted that the region's popu-
 lation would grow from 5.2 million people in 1991 to 6.9 million
 by 2021 . The New Democrats instructed the regions of Greater
 Toronto to prepare enough serviced land so that housing could
 be built to accommodate all of these new people. The New
 Democrats were defeated in 1995 but it could be said that the

 new Conservative government was simply finishing what the New
 Democrats had started.

 In reality, left and right wing parties behaved in much the same
 way, despite their supposedly conflicting ideological positions on
 the role of government. There was no political party that de-
 fended the moraine except the ineffectual Green Party and a few
 scattered environmental groups. There was no ideology that
 could provide guidance for incorporating large natural features
 and open land being used for agriculture into a rapidly expand-
 ing urban region.

 Meeting the desire for fresh air and a bit of greenery within old-
 er cities is a fairly straightforward business. Private backyards
 and garden and public parks can pretty well do the jobs. It is true
 there is often a demand for more parkland within cities but satis-
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 tying this demand is part ot a well understood political process.
 However, when large cities are linked with smaller cities and
 towns and rural villages to make up vast urban regions, creating
 open space becomes more difficult.

 Some moraine campaigners who had been co-opted by the
 Conservative government's bewildering array of committees and
 advisory panels and foundations claimed that the 1 ,000-acre park
 in Richmond Hill was a very significant gain. That may be a good
 size for a city park but, in an urban region of 7,000 sq.km, it will not
 mean very much. There was no ideology, no vision, no mental pic-
 ture that people could carry with them that showed how green open
 space should co-exist within a rapidly expanding urban region.

 Conclusion
 Greater Toronto contains Toronto's largest and most dynamic
 city and 24 small cities but it is also one of Canada's most pro-
 ductive agricultural regions. Joyce Savoline, the chair of Halton
 region, told a recent conference on agricultural strategy that the
 Greater Toronto Area (GTA) has 3,800 farmers and agricultural
 sales totaling $1 .3 billion.

 Agriculture is still an important part of the region's economy but
 it does not co-exist comfortably with urban expansion. Farmers
 complain that the buildup of traffic on rural roads make it difficult
 to move equipment from field to field and take crops to market.
 Homeowners living next to farms complain about the smells and
 dirt wafting their way. Deep inside the city many people may still
 think of farmers as sturdy yeomen out on land that has been in
 their families for generations but many of them are simply ten-
 ants. A Greater Toronto Area Profile released in 2003 showed

 that half the farmland in the region is being rented to the farmers
 who work it. The owners of this farmland are developers and
 speculators waiting for the right time to plant new subdivisions
 on it.

 The urban frontier is closing faster than I think most city dwel-
 lers realize. The campaign to save the Oak Ridges Moraine ex-
 posed the conflicts that come with trying to preserve green space
 in an expanding metropolis. After the natural city, the next step
 must be figuring out how to allow expanding cities and large tracts
 of farmland and open space to exist peacefully side by side in
 vast, rapidly growing urban regions.
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 Lake Ontario's Waterfront:

 Realizing a decade of regeneration

 Suzanne Barrett

 The author was the principal author of A Decade of Regeneration:
 Realizing a Vision for Lake Ontario's Waterfront, in collaboration with ed-
 itor Ron Reid of Bobolink. She was Director of the Lake Ontario Program
 Waterfront Regeneration Trust from 1992-2002, leading its work on the
 Waterfront Trail, Greenway Strategy and Toronto and Region Remedial
 Action Plan. She is currently a free-lance consultant specializing in en-
 vironmental planning, waterfront revitalization and public engagement.
 The text that follows was originally published in the Ontario Planning
 Journal, March/April 2002.

 Introduction
 In November 2000, ten years after the publication of the ground-
 breaking report Watershed by the Royal Commission on the
 Future of the T oronto Waterfront, its successor - the Waterfront
 Regeneration Trust - published a retrospective on the achieve-
 ments and lessons of the past decade. This paper summarizes
 the key findings and looks ahead to the challenges of the current
 decade.

 Watershed brought a new way of thinking to the Greater
 Toronto Area at the beginning of the 1 990s. In this report, Com-
 missioner David Crombie introduced the concepts of bioregion
 and ecosystem approach, challenged old ways of planning and
 managing city regions, and showed how our economic, commu-
 nity and environmental health are inextricably linked.

 The philosophy and methods espoused in Watershed have
 been incorporated into many plans, projects and policies along
 the Lake Ontario waterfront and elsewhere.

 For example, the 32 communities along the Canadian shore of
 Lake Ontario now share a vision of a regenerated and connect-
 ed waterfront, expressed in the Lake Ontario Greenway Strategy
 published in 1 995. Over 1 00 projects along the waterfront green-
 way- ranging from parks to housing, restaurants, beaches, wet-
 lands, historic buildings, and marinas - have demonstrated the
 power of partnerships and the benefits of integrating economic
 revitalization, community renewal and environmental regenera-
 tion in the context of a strong vision and good planning. New de-
 velopments increasingly show a commitment to design excel-

 lence, public access, and respect for waterfront heritage.
 The Waterfront Trail has been embraced as a symbol of re-

 generation and a valuable asset in each community. Some 350
 km of Waterfront Trail are in place, with a strong commitment
 to complete the full 650 km from Niagara-on-the-Lake to
 Gananoque.

 What have we learned?
 Through a series of community workshops, surveys and inter-
 views, the Trust identified nine essential ingredients for successful
 waterfront regeneration. They are:
 • make the waterfront a community priority;
 • look beyond your boundaries;
 • set the stage with good planning;
 • use milestone projects to build momentum;
 • design with heritage in mind;
 • add value with connections;
 • make it happen with creative partnerships;
 • secure strategic public investment; and,
 • attract private resources.

 Regeneration in action
 A selection of case studies from A Decade of Regeneration is
 summarized below to illustrate these themes. The case studies
 also show how waterfront revitalization contributes to the most

 recent trend in growth management and urban development in
 southern Ontario - smart growth. The Greenway provides a
 framework for urban restoration and redevelopment that respects
 and restores natural and cultural heritage, improves quality of life
 and encourages economic development that is compatible with
 local needs and resources. The Lake Ontario Waterfront Trail

 expands transportation choices by providing a safe, attractive cy-
 cling route for commuting. In addition, with a potential domestic
 market in excess of 4.2 million people, the Trail and Greenway
 also represent an important resource for local tourism develop-
 ment.

 • Port Dalhousie in St. Catharines illustrates what can be

 achieved with a shared vision and partnerships among local busi-
 nesses, homeowners, service clubs and municipal governments.
 Recent initiatives include a waterfront promenade, new shops
 and restaurants, an on-road bicycle lane, and a renewed beach-
 front park, all in the context of a designated heritage district.

 • In Burlington, the renovation and expansion of parklands, cou-
 pled with the development of the Waterfront Trail, have con-
 tributed to a boom in local restaurants and residential units on
 the downtown waterfront - an excellent demonstration of the val-

 ue of public investments in quality of life as a stimulus for private-
 sector investment.
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 Fig. 1 : Humber Bridge. (Source: Gera Dillon for the City of Toronto).

 • The pedestrian and cycle bridge over the Humber River (fig.
 1) in Toronto is an inspiring milestone in the greenway move-
 ment, illustrating the integration of waterfront access with sus-
 tainable transportation, magnificent design, and the interpreta-
 tion of cultural and natural history.

 • An integrated shoreline management plan was prepared for
 the former Scarborough waterfront by the Toronto and Region
 Conservation Authority with assistance from the T rust and other
 partners. It is the first of a new generation of ecosystem-based
 shoreline plans integrating physical, biological and cultural fac-
 tors, as well as a range of needs including public use, natural her-
 itage, public and property safety, and shoreline regeneration.
 • Pickering's Mayor Wayne Arthurs established a citizen-led task
 force to develop a strategy for the waterfront. Early in the pro-
 cess, task force members visited a number of other Lake Ontario
 communities to gain inspiration and benefit from the experience
 of others. Recent projects demonstrate the close collaboration
 between the municipal government and the community, ranging
 from Home Place - a series of wood sculptures by artist Dorsey
 James - to the Millennium Square and Trail.

 • Strong leadership from the Town of Ajax Council and staff in
 collaboration with Tribute Homes/Runnymede Development
 Corporation resulted in the protection of Carruthers Creek Marsh
 as a prerequisite for an environment-first housing development
 that takes advantage of the natural setting of the waterfront as a
 key marketing tool.

 • In Whitby, Brookfield Homes developed a homeowner stew-
 ardship kit for new residents in their development east of the
 provincially significant Lynde Shores wetland, earning an award
 from OPPI for outstanding planning in the communications/pub-
 lic outreach category.

 • In Clarington, new waterfront nature reserves, trails and parks
 are providing essential amenities for thousands of people who
 are moving into new waterfront communities.

 • Cobourg's waterfront has experienced a major transformation
 from a focus on industry and transportation to a creative and high-
 ly successful integration of brownfield remediation, new housing,
 heritage retention, parkland renewal, cultural festivals and recre-
 ational boating. The annual three-day waterfront festival now at-
 tracts over 80,000 people and generates $3.6 million in local eco-
 nomic spin-offs.

 Looking ahead to the next decade
 The progress of the past decade inspires optimism for the future,
 and provides a rich fund of ideas, information and experience.
 But A Decade of Regeneration also highlights further action that
 must be taken to ensure a healthy, sustainable future for both
 human and natural communities of the bioregion.

 The challenges are clear:
 • population growth in the GTA alone is expected to rise from 5
 million today to 6.7 million by 2021 ;

 • land use changes will continue to affect the Lake Ontario wa-
 terfront through the conversion of former industrial or trans-
 portation lands to new uses such as light industry, commercial
 or mixed-use developments;

 •the development of new housing, either as infill in existing ur-
 ban areas, or in previously rural areas, will further change the
 waterfront landscape.

 These changes provide opportunities for community economic
 revitalization and for the restoration of environmentally degrad-
 ed areas. They also pose challenges in meeting the housing,
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 transportation and recreation needs of the growing population
 without destroying the natural resources and heritage values of
 the waterfront and its watersheds.

 A Decade of Regeneration meets these challenges and op-
 portunities with some clear directions for the next decade.

 • First, it is crucial to share the vision with a new generation of
 local leaders. This is happening in many places through collab-
 oration on projects, through changing membership on commit-
 tees and action groups, and through public involvement in de-
 veloping waterfront plans. For example, the Trust is hosting a
 series of workshops in waterfront communities, including
 Hamilton (Windermere Basin), Toronto, Kingston and Oakville
 that are bringing together diverse stakeholders to develop local
 waterfront visions and action plans, based on the lessons learned
 over the past decade.
 • Second, the Waterfront Trail must be completed and en-
 hanced. Although it is substantially complete from Hamilton to
 Trenton, there are some significant gaps. The Trail is close to
 50 percent complete in the Niagara Peninsula and is in the ear-
 ly stages of development in Quinte Country, Prince Edward
 County and the Greater Kingston area. In addition to providing
 much needed public access and waterfront recreation, the Trail
 has proven to be an important symbol of a new attitude to the wa-
 terfront and a catalyst for waterfront improvements and tourism
 development. It is proving its value as the signature project that
 ties all the others together.

 • Third, water quality and watershed stewardship require more
 attention. In the Great Lakes Areas of Concern around Lake

 Ontario, remedial action plans (RAPs) have been developed to
 address serious degradation, and progress is being made to-
 wards restoration, often with the leadership of watershed-based
 action groups. However, many of the watersheds between the
 RAP areas are vulnerable to similar land use pressures and en-
 vironmental degradation, but have not had the benefit of the fo-
 cused attention that accompanies designation as a Great Lakes
 Area of Concern. As more people are discovering the Lake
 Ontario waterfront through the Trail and greenway, there is in-
 creasing awareness of the environmental degradation that often
 devalues the waterfront experience. The Trust is currently de-
 veloping a water campaign that will reach out to the waterfront
 constituency to encourage behavior change by providing infor-
 mation about pollution prevention, water conservation and
 stormwater management.
 • Fourth, we need innovative new partnerships to continue im-
 plementation of waterfront regeneration. The 1990s was a time
 of transition from significant participation by upper levels of gov-
 ernment (federal and provincial) to greater reliance on local com-
 munities to finance waterfront projects. While the upper levels of
 government will continue to be important partners in a variety of
 ways, the next decade will see a broader range of participation by
 foundations, corporations, local groups and individuals. For ex-
 ample, in Belleville the business community has raised $450,000
 to complete the trail infrastructure that they see as critical to local
 economic vitality. In Clarington, the community group Valleys

 2000 has raised $68,000 to create trails and recreational ameni-
 ties. The Oakville Community Foundation is setting a new course
 for community foundation activities with its work to develop a her-
 itage trails network that integrates heritage interpretation with
 healthy recreation opportunities. And the Rotary Club of St.
 Catharines is working to raise $340,000 to create the Charles
 Ansell Gateway Park at the northern end of the Welland Canal.

 The Trust continues as communities

 face up to their waterfronts
 The Lake Ontario waterfront was not degraded in one fell swoop;
 rather, its quality and health declined gradually, one small insult
 at a time. The past decade has seen a reversal of that slow pro-
 cess of decline. But regeneration will not happen overnight - it
 will be an ongoing process of gradual renewal, one project at a
 time.

 Until the 1990s, people and communities had tended to turn
 their back on the Lake Ontario waterfront. Now that they have
 begun to face the water's edge again, they see the possibilities
 there, and expectations are rising steadily. Those expectations
 are not complex - clean water, clean air, no more beach clos-
 ings, access to the shore, more green spaces, fewer large build-
 ings and excellent design quality. Much progress has been made
 already, but continuing to realize this vision will require ongoing
 dedication, enthusiasm, hard work and leadership.

 The Trust continues its work with waterfront communities. It

 has developed a cooperative communications program to pro-
 mote the Waterfront Trail in collaboration with the municipalities
 and conservation authorities around the Lake. A coordinated ap-
 plication to the Provincial Superbuild Fund requests participation
 in the next wave of waterfront investment. Projects include new
 cultural facilities and natural heritage projects as well as trail-
 building, reflecting the evolution of the Trail from a significant pub-
 lic recreational amenity to a regional tourism resource.

 The past decade has created a new generation of communi-
 ty leaders who understand the potential of waterfront regenera-
 tion to increase quality of life, bringing with it economic vigor and
 healthier communities. Many OPPI members have played an
 important role in developing this understanding, and no doubt will
 continue to do so over the next ten years. In time, that may be
 seen as our greatest collective achievement, and our greatest
 hope for a better future.

 'There is no quick fix for waterfront challenges. The Waterfront
 Trail will continue to evolve and improve over many years to
 come. Progress on water quality, wildlife habitats , economic re-
 newal, and community development will oñen seem frustrating-
 ly slow and uneven. But we will make progress. We will learn
 from the successes, and from the failures, of our own and other
 communities. We will persist in the face of inertia and ineptitude,
 and innovate in the face of obstacles. We will leave our children

 a healthier, more attractive waterfront than the one we inherited.
 So welcome to tomorrow's waterfront, full of bright promise"
 (David Crombie, The Waterfront Trail Guidebook, 1995).
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 Lake Ontario Waterfront:

 Update since "A Decade of Regeneration ..."

 Marlaine Koehler

 The author is the Director of the Lake Ontario Waterfront program at the
 Waterfront Regeneration Trust She is responsible for the identifying
 innovative programs, projects and partnerships to complete , enhance
 and promote the Lake Ontario Waterfront Trail and Greenway. With the
 Trust's partners, she created the Lake Ontario Waterfront Investment
 Program, which attracted $23 million of local investment and $9.2 mil-
 lion from the Canada Ontario Infrastructure Program, to the waterfront.
 She also spearheaded the Collaborative Communications and
 Promotion Program for the Waterfront Trail, which pools resources to
 fund promotional and trail initiatives such as the website, signage,
 research and surveys, and events.

 Introduction
 In the six years since the publication of A Decade of Regener-
 ation, the Waterfront Regeneration Trust has worked with its
 community partners to maintain the momentum for waterfront
 regeneration while undergoing a major organizational evolu-
 tion.

 This change has demanded that the Trust clearly focus its
 role in facilitating the vision and required its partnership of
 municipalities, conservation authorities and community groups
 to function collaboratively.

 The result has been highly successful and as we approach
 the 15th Anniversary of the groundbreaking Royal Commission
 on the Future of the Toronto Waterfront Report, Regeneration,
 there is much to celebrate.

 In this paper, I will outline the corporate changes that the
 Waterfront Regeneration Trust faced and how it continues to
 play a significant role leading the waterfront partnership.

 From 1 992 to 1 999, the T rust was an agency of the Ontario's
 provincial government with a stable annual operating budget, a
 staff of 20 and a roster of about 20 excellent consultant experts
 and secondments. The agency began implementing the rec-
 ommendations issued in Regeneration, chief among them the
 creation of a waterfront trail. As described in Suzanne Barrett's

 article, the Trail was part of the comprehensive Lake Ontario
 Greenway Strategy that addressed all aspects of waterfront
 regeneration including soil remediation, shoreline manage-
 ment, natural and cultural heritage. In 1998, a newly elected
 provincial government conducted a review of all provincial
 agencies, boards and commissions and concluded that while
 the Trust's work was important, it should find new sources of

 private funding and should cease to exist as a provincial
 agency.

 In the next year, the Trust would be engaged in an extensive
 process around winding up the provincial agency and starting
 up the newly conceived registered charity with the same name
 and same mandate; i.e. to regenerate the Lake Ontario water-
 front by completing, enhancing and promoting the Waterfront
 Trail, and to facilitate community regeneration projects.

 The Trust launched an ambitious program in its inaugural
 year as a registered charity - it published A Decade of Regen-
 eration and confirmed through research and community con-
 sultation the local partners' desire to see a strong new organi-
 zation emerge from the agency - one that would continue to
 articulate the values of regeneration, attract new partners and
 coordinate efforts to achieve our common vision for the water-
 front.

 The new charity inherited a tremendous legacy of credibility,
 goodwill and ideas, but it would require creativity, ingenuity and
 focus in order to earn a leadership role with the communities.
 Some of the early tests would involve maintaining capital
 investment on the waterfront; creating a consistent identity for
 the Waterfront Trail; and promoting the Trail to the public.

 Keeping investment on the Waterfront
 The Trust's first innovation as a charity was a joint-application
 to the Canada-Ontario Infrastructure Program (COIP) to invest
 in the Lake Ontario Waterfront Trail and Greenway. COIP is a
 federal and provincial funding program aimed at investing in
 sport, tourism recreation infrastructure. The Trust's application,
 titled "Lake Ontario Waterfront Investment Program," detailed
 an exciting three-year plan to construct 50 projects along the
 Waterfront Trail involving 28 principal funding partners who
 together would invest over $22 million on the waterfront. Each
 partner (almost entirely from local or regional government) rep-
 resented a network of community partners that were raising
 funds or volunteering expertise to the local projects.

 Given the provincial scale of the project, the Lake Ontario
 Waterfront Investment Program was submitted under the
 provincial stream of the COIP. It is worth noting that had the
 Trust not presented the partners with this opportunity, there
 would not have been any capital investment either locally or
 from COIP on the waterfront. With the exception of the City of
 Burlington, no other municipality on the waterfront had submit-
 ted a waterfront project in the municipal stream of COIP.

 In keeping with the broad definition of "trail and greenway,"
 the Waterfront Trail projects of the COIP program would con-
 tribute greatly to the partnership's regeneration goals by creat-
 ing:
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 • 125 km of new trail, and regional and local trail connections
 • 6 major waterfront promenades
 • 2 bridges
 • improvements to over 20 waterfront parks
 • 5 new cultural facilities

 • interpretation of over 20 waterfront habitats
 • 4 major brownfield rehabilitation projects
 • 6 significant waterfront habitat restoration projects; and
 • 3 harbor/marina upgrades.

 It took three years for COIP to finalize its review and negotiate
 the terms of their contribution to the Trust's application.
 Throughout the wait, local partners demonstrated their commit-
 ment to both the work and the partnership. All partners, even
 those not part of the application, participated in activities to pro-
 mote the Trail and the application, such as the high profile end
 to end tour of the Waterfront T rail that showcased the gains and
 the potential for the waterfront. The tour became the subject of
 a six-part, full-page feature in Canada's largest daily newspa-
 per, the Toronto Star. The concerted effort on the part of the
 partnership elevated the profile of the Lake Ontario Waterfront
 Investment Program and played a critical role in bringing senior
 levels of government to the negotiating table.

 The COIP application demonstrated to the Trust and its part-
 ners that working together through this new partnership could
 achieve significant results.

 Becoming market-focused - Creating
 a consistent identity for the Lake
 Ontario Waterfront Trail and Greenway
 Where once the Trust and its partners focused exclusively on
 design and planning concepts, and trail-building, it was becom-
 ing clear that more attention was needed in developing a
 deeper understanding of how to market the Waterfront Trail and
 Greenway to the public. If successful, the marketing plan would
 build public support for continued public and private investment
 on the waterfront. Furthermore, by bringing people back to the
 waterfront, they would see the potential for regeneration and
 begin to exercise their influence in shaping policy and planning
 decisions consistent with regeneration.

 Drawing on the talent of local marketing experts, a marketing
 plan was created that recommended a broad range of activities.
 This plan informed the Trust's Collaborative Communications
 and Promotion Program. Under this project, the partnership
 pooled promotional resources and funding to establish a
 strong, consistent identity for the Waterfront Trail and to publi-
 cize the Trail. The program has resulted in a number of pro-
 jects, for example Surveys; the website redesign; a series of
 helpful resources for the public; trail tours to raise media profile;
 and an extensive signage program for the Trail.

 To gain a better understanding of how people view and use
 the Waterfront Trail, the Trust conducted a Trail User's Survey
 in 2002, which is available in full-text from the www.waterfront-
 trail.org. The results demonstrated that user support for a con-
 tinuous trail was overwhelming (95 percent) and that physical
 fitness and appreciating nature were the top two reasons that
 people used the Waterfront Trail. In addition, 88 percent of
 respondents highly rated the Trail's overall design. The Trail is
 a popular family destination, and receives consistently high rat-
 ings for the quality of its views, the environment it runs through,
 and for its maintenance, cleanliness, and safety.

 The survey also confirmed the emergence of the Waterfront
 Trail as a tourism or holiday attraction. Seventy-seven percent
 of respondents indicated that they would consider spending
 part or all of their vacation exploring other areas of the
 Waterfront Trail. Among the cyclists surveyed, the number

 jumps to 85 percent. This finding is consistent with a study con-
 ducted by Travel Industry Association of America, which
 reported that 27 million North American travelers have taken a
 cycling vacation. Cycling has become the third most popular
 outdoor vacation with North Americans after camping and hik-
 ing.

 Where there is a strong interest - there is a market. A study
 commissioned by Velo Quebec documented the impressive
 economic impact of La Route Verte - a 4,300 km provincial sys-
 tem of cycling routes in the Province of Quebec. In 2000,
 cycling contributed a total of $95.4 million CAD (US$64.6 mil-
 lion) to the provincial economy. This represented 2,000 jobs
 (person years) and revenues of $15.1 million for the
 Government of Quebec (US$10.2 million) and $11.9 million
 (US$8.1 million) for the Government of Canada.

 One of the key recommendations from the Marketing Plan
 was to redesign the Trust's website to better serve trail users.
 Informed by the User Survey and other studies, the Trust over-
 hauled its website to create a quality resource that now
 describes the Trail's unique 650 km visitor experience and pro-
 vides people with the excellent information and tools to plan
 their own trips. The new site is attractive, easy to use and fea-
 tures over 90 detailed color maps of the Waterfront Trail, along
 with suggested itineraries and community profiles and hun-
 dreds of relevant links. Each profile identifies where to stay,
 what to see and other valuable tourism resources for visitors.
 The website also contains the e-library for all of the major pub-
 lications of the predecessor organizations - the Royal
 Commission and the Provincial Agency.

 Brochures and advertising material that positioned the Trail
 as an ideal mini-vacation and promoted the website were cre-
 ated and used by our partners to promote the Trail and
 Greenway in the community, recreation and tourism publica-
 tion. The advertisements and brochures reinforce the exis-

 tence and scope of the Trail to the communities who live by it.
 One of the Trail's strongest appeals - the sheer length of it

 from Niagara-on-the-Lake to the Quebec border can also be a
 barrier to people just learning about it. For many, the notion of
 an end-to-end trip is daunting and trying to figure out where and
 how to access the Trail may be too difficult. To respond to this
 challenge and to encourage active, healthy living, the Trust cre-
 ated the Lake Ontario Waterfront Trail and Greenway Starter's
 Kit. Launched at the Toronto Bike Show in 2006 with support
 from the Ontario Ministry of Health Promotion, the Kit is geared
 to families and focuses on sections of the Waterfront Trail that

 run on dedicated paths, have lots to see and do and are within
 a two-hour drive of Toronto. Each kit contains five mini-guides
 and detailed maps to a variety of trail experiences.

 Trail itineraries featured on website and in printed material
 are based on tours organized by the Trust in collaborating with
 local partners. The practice began with the end-to-end tour in
 2002, when the Trust invited a reporter from Canada's leading
 daily newspaper to travel the length of the Trail. The media
 coverage of that tour raised the Trail's profile to a new height
 and drove website visits to a record high. As a result, the Trust
 has instituted an annual tour in its work; each year featuring
 new sections or regional trail loops. The tours have also
 become a way to expand the partnership into Quebec with Velo
 Quebec and into the United States with Seaway Trail, which
 runs along the American shore of Lake Ontario.

 A top-priority for the Trust is the installation of clear signage
 to mark the route and alert users to any gaps in the Trail. By
 2007, over 60 trailhead signs will be installed at major access
 points on the waterfront. Highlighting inter-municipal connec-
 tions, the signs depict a detail map of the regional route with
 parking, washrooms, hazards, landmarks and mileage mark-
 ers. They are a key information resource for users on site and
 the artwork corresponds to the maps posted on the website.
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 Directional markers will complement the trailhead signage pro-
 gram and make it possible for someone to start in Niagara and
 follow the trail to the Quebec border.

 Volunteers working with the Trust are performing an audit
 this spring to identify signage deficiencies. The results and rec-
 ommendations will be provided to municipal partners to guide
 their efforts in achieving a fully signed route by 2007.

 The Regeneration continues ...
 The Waterfront Regeneration Trust is approaching a major
 milestone in 2007. Over 50 regeneration projects will be com-
 plete on the Trail, adding exciting enhancements to the water-
 front. The extension of the Trail to the Quebec border will be

 accomplished, making the Trail a full 650 km from tip to tip
 along the Canadian Shores of Lake Ontario and the St.
 Lawrence River. At the Quebec border, a connection has now
 been developed to that province's 4,300 km system of cycling
 routes.

 Without strong leaders among our partners, coordinating
 efforts along 650 km of waterfront would be impossible.
 Organizations such as the Cornwall and Seaway Valley
 Tourism Association recognize the benefits of connecting to
 the Trail and are providing valuable coordination at the regional
 level for our new partners east of the City of Brockville.
 Volunteer organizations, such as the Eastern Lake Ontario St.
 Lawrence River Waterfront Working Group and the Regional
 Niagara Bicycling Committee, have championed the Trail
 locally and paved the way for the T rail expansion into their com-
 munities. Corporations, such as the CIBC and The Trillium
 Foundation and MapArt, have provided generous funding,
 expertise and in-kind contributions. This year marks the 10th
 Anniversary of the Canadian Imperial Bank of Commerce's
 generous commitment to the Trail. During that time, they will
 have contributed $1 .5 million to the Trust's work on the Trail
 and Greenway.

 There remain 17 gaps in the Waterfront Trail that require the
 attention of all levels of government. There are reasons why
 these gaps are the last to be closed - generally speaking they
 represent major physical and financial challenges. However,
 they frustrate people's access to the waterfront, their enjoy-
 ment of the Trail and, in a few cases, pose safety hazards for
 people. The Trust will work with communities to develop a
 strategy to deal with the gaps and implement a plan to leverage
 federal and provincial investment to close them. The success
 of the Lake Ontario Waterfront Investment Program provides
 an excellent model for this work.

 To keep the partnership active and inspired, the Trust will
 have to continue to seek fresh members to bring new perspec-
 tive to the Trail. Our activities were focused on trail-building.
 However, we can see a growing need to develop resources
 aimed at promotions and marketing. At the same time, if the
 Trail is to live up to its reputation as a showcase of design inno-
 vation and excellence, the Trust will need to stay informed of
 new approaches and concepts and bring these to the partner-
 ship. Work on the Trail will continue to be opportunity-driven,
 but seizing those opportunities demands a strong, active part-
 nership.

 Perhaps the greatest success of the Waterfront Regener-
 ation Trust and its successor organization, the Royal Com-
 mission on the Future of the Toronto Waterfront, is best mea-
 sured in the ongoing commitment and enthusiasm of our part-
 ners and the community's adoption of and leadership in the
 implementation of the vision for a regenerated waterfront. The
 long-term goal is ambitious - a trail set in a greenway as close
 to the water's edge as is environmentally feasible. At this time,
 30 percent of the trail runs on dedicated paths; the remaining
 70 percent is routed on attractive residential streets, quiet

 country roads and scenic highways. The Waterfront Trail and
 Greenway is a legacy project that will draw inspiration from the
 community's aspirations for a regenerated waterfront. It is a
 collective accomplishment of a unique and dedicated partner-
 ship inspired by common vision and for a highly valued national
 natural asset - the Lake Ontario Waterfront.

 Together, the Trust and its partners have attracted major
 public and private investment to making improvements to the
 waterfront. We have succeeded in building a stronger public
 awareness of the Trail in the public's mind. Waterfront projects
 currently underway and recently completed demonstrate the
 progress we are making toward achieving our vision of clean,
 green, open, affordable, diverse, usable, attractive, accessible
 and connected waterfront (fig. 1).

 Fig. 1 : The Lake Ontario Waterfront Trail and Greenway connects
 over 40 communities along the Canadian shores of Lake Ontario
 and the Ontario shores of the St. Lawrence River. From tip to tip it
 is 650 km long and connects to the Province of Quebec's extensive
 cycling route, La Route Verte and to the Seaway Trail which runs
 along the American shores of Lake Ontario.

 The following photographs show some of the excellent pro-
 jects that are regenerating the waterfront. Many are part of the
 Trust's Lake Ontario Waterfront Investment Program.

 Fig. 2: The Waterfront T rail now extends 650 km from Niagara to the
 Quebec border along the Canadian shores of Lake Ontario and the
 St. Lawrence River. ( Source : Ken Forgeron, The Regional
 Municipality of Niagara).
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 Fig- 3: Hamilton's new waterfront trail along Hamilton's Harbour. (Source: Marlaine Koehler, Waterfront Regeneration Trust).

 • Niagara Region has added kilometers to its portion of the
 Waterfront Trail by paving shoulders of roadways. In addition
 they have completed major sections of the Greater Niagara
 Circle Route. The first complete regional loop using the
 Waterfront Trail, it connects Lake Ontario's waterfront to Lake
 Erie's. Along the way, people will find excellent interpretative
 panels that describe the region's fascinating shipping heritage.
 A major new gateway for the Waterfront Trail and Greater Nia-
 gara Circle Route is located at Charles Ansell Park. It pays
 homage to one of the area's local leaders and replaces a
 derelict, under-used site (fig. 2).

 • City of Hamilton - For decades the city's waterfront was
 dominated by the steel industry with only 5 percent of the
 waterfront accessible to the public. Today the percentage of
 publicly accessible waterfront has increased to 35 percent with
 projects such as the one pictured in figure 2 that extended the
 Trail along Hamilton's Harbour. The beautification of Hamilton's
 Harbour has also set the stage for new residential development
 (fig. 3).

 • City of Burlington - The city has embarked on an ambi-
 tious 1 0-year strategy to create a vibrant and connected down-
 town and waterfront for residents and visitors. A new interpre-
 tative center at the heart of the City's waterfront will be opened
 in May 2006. Year-round programming and events will ensure
 Burlington's waterfront becomes a destination offering enter-
 tainment, discovery, culture and play (fig. 4).

 Fig. 4: Tourism Burlington-Blimpics. (Source: Tourism Burlington-
 Blimpics).
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 Fig. 5: Port Credit Memorial Mississauga. ( Source : City of Mississauga).

 • City of Mississauga - A major revitalization of the historic
 village of Port Credit is well under way with the City of
 Mississauga's redevelopment of Memorial Park East. By 2007
 the City will have completed a major renovation by reconstruct-
 ing the Credit River's shoreline protection and adding a water's
 edge walkway, installing naturalized planting buffers, viewing
 platforms, fishing areas, themed gardens, a village pavilion, ter-
 race and playground (fig. 5).
 • Oshawa - Friends of Second Marsh, a community group
 committed to protecting and restoring the largest remaining
 wetland in the Greater Toronto Area, is building a state-of-the-
 art education facility dedicated to great lakes ecosystem (fig. 6).
 • Port Hope - Built almost entirely by volunteers in the early
 1 990s Port Hope's section of the Waterfront Trail now pays trib-
 ute to early trail leaders. The Keith Richan Walkway Bridge
 (fig. 7) is named after a leading waterfront advocate and trail
 champion.
 • Cobourg - The Town has extended its Waterfront Trail west
 by remediating old industrial sites to make way for parkland.
 The changes have sparked beautiful new residential develop-
 ment in the area and breathed life into the heritage town center
 nearby (figs. 8, 9 and 10).  Fig. 6: Second Marsh, Oshawa. (Source: Friends of Second Marsh).
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 Fig- 7: Keith Richan Walkway, Port Hope - Built almost entirely by volunteers in the early 1990s, Port Hope's section of the Waterfront Trail now
 pays tribute to early trail leaders. The Keith Richan Walkway bridge is named after a leading waterfront advocate and trail champion. (Source:
 Municipality of Port Hope).

 Fig. 8: The waterfront of Cobourg - Walktrail Hibernia.

 Fig- 9: Newest extension of the Cobourg Trail, Fullerton, along the
 natural beach. This section of Trail was created on private land with
 the support of landowners and connects the western communities to
 the vibrant Cobourg waterfront. (Source: Town of Cobourg).

 Fig. 10: Flowers, Cobourg.

 Ekistics, 424, January/February 2004 -J 31
 425, March/April 2004

 426, May/June 2004

This content downloaded from 136.186.80.72 on Thu, 01 Feb 2018 04:10:24 UTC
All use subject to http://about.jstor.org/terms



 Fig. 11: Toronto Music Garden. (Source: Mariaine Koehler, Waterfront Regeneration Trust).

 • Toronto - The Toronto Waterfront Revitalization Corpora-
 tion, the agency in charge of developing Toronto's downtown
 waterfront, has announced the winner of an international
 design competition to create a bold new concept for Toronto's
 Waterfront. The Waterfront Regeneration Trust participated
 in the competition as Chair of the Community Stakeholder
 Committee advising the jury. The winning team was led by
 Rotterdam's West 8 Urban Design and Landscape Architec-

 ture. Their design is defined by two major moves - creating a
 continuous water's edge public promenade the length of the
 downtown Waterfront and transforming the major road along
 the waterfront into an iconic boulevard where the "city kisses
 the lake." The Toronto Music Garden is an example of a beau-
 tiful integration of landscape and culture. It was one of the
 first major changes to the City's 40-acre Harbourfront Park
 system (fig. 11).
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 Organizing political support
 for the natural city

 Preston Manning

 The author served as a Member of the Canadian Parliament from

 1993 to 2001. He founded two political parties - the Reform Party of
 Canada and the Canadian Reform Conservative Alliance. He served

 as Leader of the Opposition from 1997 to 2000 and was also his
 party's critic for Science and Technology. Since retirement from
 Parliament in 2001, Mr Manning has become a Senior Fellow of two
 major Canadian research bodies, the Fraser Institute and the Canada
 West Foundation. He is also a Distinguished Visitor and lecturer at the
 University of Calgary and the University of Toronto. In 2002 he
 released a book entitled Think Big (published by McClelland &
 Stewart). He continues to write, speak, and teach on various subjects.
 The text that follows is an edited and revised version of a paper pre-
 sented at the international symposion on "The Natural City, " Toronto,
 23-25 June, 2004, sponsored by the University of Toronto's Division of
 the Environment, Institute for Environmental Studies, and the World
 Society for Ekistics.

 Introduction
 My background is in Canadian federal politics. My experience
 has been in taking the tools which democracy gives to us all -
 freedom of association, freedom of speech, freedom to vote,
 freedom to influence the votes of others - and using those
 tools to attempt to change the national agenda, including the
 agendas of traditional parties, the media, the public, and the
 federal government.

 In the 1990s, my colleagues and I had some success in or-
 ganizing a new political party based in Western Canada,
 becoming the Official Opposition in the Canadian Parliament
 within ten years, changing the national agenda in some impor-
 tant respects, and forcing a realignment of conservative forces
 on the national stage.

 Question to be answered
 Suppose that this Natural City conference comes up with an
 "Agenda for Change" - a list of five concrete policy proposals
 which, if pursued by senior levels of government, would move
 us much closer to the natural city of the future.

 These proposals could include:
 • instituting full-cost pricing of land and services;
 •conscientiously greening schoolyards and other public
 places;

 • reclaiming the waterfronts and river fronts of communities
 built around water;

 • establishing watershed/air-shed based regulatory systems;
 • redefining the service responsibilities and financial resources
 of civic administrations in relation to building and maintaining
 the Natural City, and much more.

 How might one generate the level of public support - political
 support - required to secure adoption of those policies?

 Suggestions for action
 Because my time is short, I am only going to make two or three
 suggestions which I hope will be helpful, or will at least provoke
 discussion.

 Suggestion One: Organize an issue campaign
 At the federal and provincial levels in this country, the political
 parties no longer conduct serious issue campaigns, the parties
 having become strictly marketing machines for fighting elec-
 tion campaigns. But there is still a place for issue campaigns,
 and if political parties will not conduct them, then somebody
 else should.

 An issue campaign is organized like an election campaign
 with:

 • A beginning and an end (so that you are not asking people to
 sign up for life, only for a specified amount of time);

 •A Campaign Team that includes a Campaign Manager, a
 Fund Raising Team, a Communications Team, and a strong
 grassroots component; and,

 • Simple but carefully researched messages and mobilization
 of the means to communicate them (including competent
 spokespersons, special events, brochures, print and elec-
 tronic advertisements, door-to-door canvassing, and a good
 website).

 While an issue campaign may be organized like an election
 campaign, its object is not to get someone elected (although
 that may follow) but to get some issue - the need to establish
 environmentally sustainable cities - or some policies that
 would facilitate that, higher on the political agenda of the coun-
 try and the politicians, than that issue and those solutions
 would otherwise be.

 In other words, you run your issue campaign so that when
 the government or the political parties send out their pollsters,
 they begin to find that two out of three or three out of four peo-
 ple surveyed are responding to questions about their top-of-
 mind issue by saying:
 • Why don't you do something about improving the urban envi-

 ronment? Or,
 • Why don't you implement that Natural City Agenda?
 It can be done! And if you want a few stories about federal
 issue campaigns, I wrote them up in a book called Think Big
 (McClelland & Stewart, 2002) - including the Charlottetown
 Referendum Campaign, the Balance the Federal Budget
 Campaign, and an Axe Your Tax Bill Campaign - all of which
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 are instructive. These may not be your favorite issues, but it is
 the issue campaign techniques that I commend to you as
 applicable to raising Natural City issues and policies higher on
 the national agenda in Canada than they are at present.

 Suggestion Two: Build principled coalitions
 to get things done
 The author is personally convinced that the most effective way
 to get things done politically in the 21st century will be to build
 principled coalitions to pursue particular policy objectives.

 The days are gone (if they ever existed) when any one party
 or interest group can assemble all the right people with all the
 best ideas all at the right time all under one roof with all the
 necessary public support to advance a major public policy
 objective like eco-friendly, sustainable cities.

 The alternative is to put together a coalition of individuals
 and organizations who may not agree on everything or even
 50 percent of everything but who can agree on five or six very
 important positions - the Natural City Agenda for Change, for
 example - and are willing to work together politically at least for
 a time to get those five or six things done. Note that I use the
 term "principled coalitions" as distinct from coalitions of expe-
 diency or coalitions built solely on opposition to something or
 coalitions that rest solely on some temporary coincidence of
 interests. I believe that the most credible and effective coali-

 tions are those in which the various players share a core set of
 principles or values from which their policy commitments and
 collective actions flow. This makes securing agreement in
 principle one of the first key steps in assembling such coali-
 tions.

 The building and management of principled coalitions, of
 course, is an art and a science. And, sadly, in Canada, our
 political system at the federal and provincial levels, with its divi-
 sion of legislators into watertight partisan compartments rein-
 forced by rigid party discipline, fails to teach or facilitate -
 indeed obstructs and discourages - coalition-building activity.
 There is far more coalition building incentive, capacity, and
 experience, for example, in the US Congress and the British

 House of Commons, than there is in the Canadian House of
 Commons.

 In Canada, there is currently much more potential for princi-
 pled coalition building at the municipal level or among NGOs
 and interest groups in the civil society sector - particularly if
 one's purpose is to build a coalition for running an issue cam-
 paign to advance a Natural City Agenda for Change.

 Suggestion Three: Frame key policy
 positions in their communicable form
 This may seem self-evident but its importance is frequently
 underestimated, particularly by academics and idealistic inter-
 est groups endeavoring to get politicians to adopt new or dif-
 ferent policy positions.

 More specifically, if the caucuses of federal Members of Par-
 liament, regardless of party, cannot see within about 30 sec-
 onds how to effectively communicate the position you are try-
 ing to get them to adopt, that position is in deep trouble, re-
 gardless of any of its other merits.

 It is regrettable, but in this age when politics is increasingly
 dominated by communications, especially electronic commu-
 nications, the communicability of a policy position is now more
 persuasive with most caucuses than its rationality, constitu-
 tionality, economic costs and benefits, ethicality, or administra-
 tive feasibility.

 When we are presenting the highlights of our Natural City
 Agenda for Change to that political decision maker at Queen's
 Park or Ottawa, that legislator is most likely sitting there ask-
 ing, "But if I adopt this position, how will I explain it at the town
 hall meeting in my riding next Saturday? How will I articulate it
 effectively to the TV reporter lurking outside this caucus room
 when she sticks her mike and camera in my face? How will I
 respond to their questions if I champion this position?"

 If our presentation of the Natural City Agenda for Change to
 politicians fully addresses these questions - by presenting our
 key policy recommendations in their most communicable form
 - then our chances for getting a thoughtful hearing and a good
 reception are immeasurably enhanced.
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 Building on success in Mississauga, Ontano

 Hazel McCallion

 Currently in her tenth term as Mayor, Hazel McCallion is the longest serv-
 ing mayor in the City of Mississauga's history with over 25 years in of-
 fice. Presently ; she sits on many boards, panels and committees. She
 was also Chair of the Central Ontario Smart Growth Panel, a panel which
 advised the Provincial Government on how to plan for growth in Central
 Ontario. She has been honored with numerous awards and distinctions

 including World Mayor 2004 finalist. The University of Toronto at
 Mississauga has also named the Hazel McCallion Academic Learning
 Centre in her honor. In 2005, she was appointed Member of the Order
 of Canada and was runner-up for World Mayor 2005. In 2006, Mayor
 McCallion was recognized as the CNW Group Communicator of the Year
 by the Toronto Chapter of the International Association of Business
 Communicators (I ABC). The text that follows is an edited version of a
 paper presented by the author at the Natural City conference - "Success
 Stories"- organized by the Centre for Environment, University of Toronto
 from 31 May to 2 June, 2006.

 Introduction
 Communities are an organic entity, constantly changing and
 evolving. It is important that this change is positive and in-
 creases the overall health of the community. In Mississauga
 (fig. 1) we are working hard to make our city healthy, active
 and vibrant. To do this takes looking at the issues and
 challenges from a different perspective and making innovative
 choices.

 The Healthy Cities Stewardship Centre
 In 2002, Mississauga, along with public and private partners,
 established the Healthy Cities Stewardship Centre. While
 Mississauga is overall a healthy city, there are growing trends
 such as obesity, poverty, etc., that cause concern for the fu-
 ture well-being of our city. The Healthy Cities Stewardship
 Centre's unique partnership will help to focus both public and
 private action to address these concerns and ultimately benefit
 the entire city.

 The City of Mississauga has partnered with the following or-
 ganizations (in alphabetical order):
 • AstraZeneca;
 • Credit Valley Hospital;
 • Dixie-Bloor Neighbourhood Centre;
 • Dufferin-Peel Catholic District School Board;
 • Mayor's Youth Advisory Committee;
 • Peel District School Board;
 • Peel Regional Police;
 • Peter Fonseca, MPP Mississauga East and Parliamentary
 Assistant to the Minister of Health Promotion;

 • Region of Peel, Trillium Health Centre;
 • United Way of Peel Region; and,
 • University of Toronto at Mississauga.

 Fig- 1 : The city of Mississauga within North America.

 The Healthy Mississauga 2010 Plan
 These 13 organizations have agreed to work together on lo-
 cal health issues and together have developed the Healthy
 Mississauga 2010 Plan. In developing this plan, the member or-
 ganizations established a vision: "Mississauga will be a Healthy
 City of people with optimal physical, mental and spiritual health."
 Five goals of the 201 0 Plan were established as follows:
 • All people in Mississauga will value and strive for optimal health;
 • All people in Mississauga will feel safe in their communities;
 • All people in Mississauga will have equal access to information
 and services;

 • All people in Mississauga will live in and contribute to a clean
 and sustainable environment;

 • All people in Mississauga will feel part of a larger community
 and will know that they will be cared for in times of need.

 All of the work undertaken in the future, no matter how small, is
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 Fig. 2: The city of Mississauga within the Great Lakes Region bordering Canada and America.

 important as it supports the collective efforts of the vision. At the
 operational level, we work hard to keep our great City healthy on
 a daily basis, particularly in the area of fiscal responsibility.
 Mississauga is a city with no debt and a T ripie A credit rating. We
 realize that without having our financial house in order, it would
 be very difficult to accomplish the many other projects that help
 make our City a great place to live, work and play.

 Some of the major issues surrounding healthy communities
 include maintaining natural areas, and managing urban growth
 and transportation (figs. 2 and 3).

 • Natural areas: In total, 6 percent of Mississauga's land con-
 sists of natural areas, which are one of the City's greatest trea-
 sures. Careful management is needed for these fragile areas,
 as they affect the quality of life of residents and visitors alike.
 Through partnerships and community stewardship, these natu-
 ral areas can be preserved for future generations. Every year
 we update our Natural Areas Survey, which helps to define and
 protect our natural areas within the Official Plan.

 Each year approximately 2,300 volunteers commit over 7,000
 hours in maintaining Mississauga's natural areas. The City fa-
 cilitates 40-45 community events involving naturalization each
 year. Annually, over 3,000 trees are planted. We have also be-
 gun to partner with private properties to assist them in natural-
 ization. As well, the opening of Riverwood Park in the heart of
 Mississauga is an excellent example of stewardship and preser-
 vation. These initiatives and the important relationships estab-
 lished with companies, communities, service clubs and stew-
 ardship groups have allowed Mississauga to protect and en-
 hance our natural environment.

 • Urban growth and development: While Mississauga is tra-
 ditionally known as a suburb, it has recently been identified as
 an Urban Growth Centre in the Province of Ontario's Growth

 Plan. As a result, we have identified the City Centre as a place
 of redevelopment and infill. In fact, in the past three years the
 City Centre has seen the largest share of residential develop-
 ment in the City.

 In the next five years, 9,000 apartments, 1 5,000 jobs, and more
 than 20,000 residents will call City Centre home. Indeed the City
 will meet and exceed the provincial targets as an Urban Centre.

 In light of this urban growth, we recognize that our downtown
 needs to be more than buildings. In response to this challenge,
 we took the time and consulted with residents, community groups
 and professionals on what could make our downtown area a vi-
 brant one. We called this exercise "Placemaking."

 Our inaugural season created out of our Placemaking exer-
 cise will be very exciting. Community activities have been in-
 corporated into the fabric of everyday life in our downtown areas.
 We have moved the Lion's Club Farmers Market closer to the

 City Centre. We are planning outdoor concerts featuring bands
 that appeal to today's youth as well as Carassauga Marketplace,
 which features crafts and foods from the many cultural groups
 that make up Mississauga. Family activities include storytime,
 children's entertainment, children's crafts. In our Civic Square
 we will be hosting live entertainers, the Rotary Club's 4th Annual
 Ribfest along with sports activities, a concert series and much
 more. Our goal is to have a vibrant downtown and to grow upon
 these exciting initiatives. Once again our partners and local com-
 munities groups make this all possible. We cannot do it alone.
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 Flg. 3: The city of Mississauga within the Greater Toronto Area.

 • Transportation: In conjunction with our intensification strat-
 egy, we also have to plan transportation throughout the City. We
 have been working for many years to establish the Bus Rapid
 Transit (BRT) system in Mississauga; however money and sup-
 port have been long in coming. In 2006, the Province announced
 $62.8 million (CDN) in funding for the BRT. Another $2.2 CDN
 million has been allocated for a feasibility study for the Hurontario
 Transit Corridor, one of the City's busiest routes, to investigate
 the potential for higher order transit along this corridor. We still
 require the federal government to support this initiative with fed-
 eral funds. Pursuing alternatives such as commuting, increas-
 ing transit ridership and active transit options such as bicycling
 is important in keeping the city moving forward.

 Conclusion

 The employees of the City of Mississauga work hard for the res-
 idents and the results are evident, but a City cannot act on its
 own; it needs the support of the entire community to make ideas
 and initiatives possible. Mississauga may be Canada's sixth
 largest city and home to more than 700,000 residents, yet de-
 spite the numbers and dispersion, if we work together we can
 achieve our goals, as shown by the Healthy City Stewardship
 Centre, which set out a vision that the City believes in and takes
 to heart everyday. I am confident that communities across
 Canada can do the same.
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 Federal-provincial governance and
 the future status of Canadian cities

 Frank Smallwood

 The author is the Nelson A. Rockefeller Professor of Government

 Emeritus and the past Chair of the Urban Studies Program at
 Dartmouth College, Hanover, New Hampshire, USA. He received his
 Masters and Ph. D degrees from Harvard University. In 1968 he
 worked with Constantinos A. Doxiadis and Panayis Psomopoulos in
 Athens, and he joined the World Society for Ekistics at that time. His
 publications include books on metropolitan government, as well as
 many studies of the Politics of Policy Implementation. He retired to
 Shelburne, Vermont, USA, in 2002.

 Introduction
 In 1953 the government of Ontario took an innovative step
 when it created the first major metropolitan federation in North
 America to govern the city of Toronto and its 12 surrounding
 communities.

 Ten years later, in 1963, I spent six months in the Toronto
 area analyzing this new governmental entity. At that time I
 concluded that the Metro Toronto government had realized a
 number of major achievements:
 • first, it had secured its political base by gaining widespread
 public support;

 • second, it had completed a massive construction agenda
 including new water supply and sewage disposal systems,
 major highways and freeways, 175 new school buildings and
 a 4,800 acre parks system;

 • finally, Metro had managed to reduce the cost of much of this
 construction by amalgamating the credit ratings of its mem-
 ber communities when it borrowed money to finance these
 projects.1

 Today Toronto represents a startlingly different place than the
 one I studied 40 years ago. In 1997, a new Ontario provincial
 government abolished the earlier Metro in favor of a new
 Megacity organization. The province took this action despite
 the fact that 76 percent of the local residents who voted on this
 action opposed the new plan.2

 A major argument Ontario's Conservative Party Premier,
 Mike Harris, had used to justify the new Megacity concept was
 that hundreds of millions of dollars would be saved by reduc-
 ing governmental overlap and duplication at the local level.

 However, when David Miller was elected as Toronto's new
 mayor in November 2003, he faced an estimated budget
 deficit that had reached more than 340 million dollars. In order

 to understand and appreciate the problems facing Toronto,
 and many other Canadian cities, it is first necessary to review
 the constitutional status of Canada's local governments.

 The British North America Act
 The original legislation which created the governmental sys-
 tem of Canada was the British North America Act of 1867. At

 this time the first four provinces of Canada - Quebec, Ontario,
 New Brunswick, and Nova Scotia - had been amalgamated to
 form the Canadian confederation. Over the years additional
 provinces joined, but it was not until 1982 that the Constitution
 Act was passed which formally transferred full legal authority
 from Great Britain to the Canadian government and added a
 Charter of Rights and Freedoms to Canada's Constitution.3

 The British North America Act provided for national and
 provincial levels of government, but it did not specify any direct
 powers for local levels of government which are totally under
 the jurisdiction of their respective provinces.

 As creatures of the provinces, most of Canada's local gov-
 ernments do not possess any inherent legal authority. There
 are a limited number of exceptions. Four cities in Canada, for
 example, enjoy a unique status as "charter cities" which are gov-
 erned by independent charters. These cities are Saint John,
 Montreal, Winnipeg, and Vancouver.

 In addition, some provincial governments have recently
 granted their municipalities limited powers. The province of
 Alberta, for example, passed "natural person" legislation in
 1995 which permits its local governments to exercise the pow-
 ers of a natural person to own property, make contracts, and
 the like. In 1998, British Columbia took a different approach
 when it broadened municipal powers to facilitate public-private
 partnerships and provide more flexible revenue-raising author-
 ity.4

 One of the most restrictive provinces, however, is Ontario
 which maintains very tight control over its local governments.
 Basically, the province relies upon "laundry list" legislation
 which limits the powers municipalities can exercise to only
 those that are specifically delegated by the provincial govern-
 ment. In addition, Ontario's localities are limited to local prop-
 erty taxes and direct license and user fees for their revenues
 (plus any grants they may receive).

 As urban consultant Joe Barridge has pointed out, the major
 problem that Toronto and many other Canadian cities face
 today stems from the fact that modern Canada is an urban
 nation, but "its governance structures, political culture, and
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 sense of self still reflect earlier rural and small town traditions.

 Modern Canadian municipalities are not able to seize the ini-
 tiative to improve their economic, social, and physical environ-
 ment in ways increasingly characteristic of other great cities in
 the world.

 Canada's urban population
 explosion
 The argument that Barridge makes is verified by the latest 2001
 census figures which reveal that 80 percent of all Canadians
 now live in urban centers. Between 1 996 and 2001 , virtually all
 of the nation's new population growth took place in the four
 largest urban regions. The population of greater Montreal,
 plus the extended "Golden Horseshoe" area outside of
 Toronto, and the Calgary-Edmonton corridor increased by 7.6
 percent. By comparison there was virtually no growth (0.5 per-
 cent) in the rest of the country.6

 On the national level the problems facing Canada's cities
 are truly staggering. The Federation of Canadian Municipali-
 ties has estimated that the nation's cities have an "infrastruc-

 ture backlog of more than $50 billion dollars and counting."7
 While the environmental and ecological dangers of the current
 deterioration are already alarming, the social services chal-
 lenge is equally grim.

 Since the end of World War II, Canadian cities have hosted
 increasing numbers of immigrants. In the 2001 census, immi-
 grants made up over 18 percent of Canada's total population.
 The same census revealed that 48 percent of Canada's new-
 est immigrants and refugees have settled in Toronto, 15 per-
 cent in Vancouver, and 12 percent in Montreal. By 2001, the
 proportion of immigrants of European origin had fallen to 17
 percent while the number of immigrants from Asia constituted
 63 percent.8

 The influx of new population has placed heavy pressures on
 the cities. Unemployment and poverty have constituted a
 major problem: "Poverty has become more concentrated in
 urban Canada. Between 1990 and 1995 the poor population
 in Canada's Census Metropolitan Areas grew by 33.8 per-
 cent." As a result, the mayors of Canada's largest cities have
 declared homelessness a "national disaster," and it is currently
 estimated that over 30,000 people in Toronto alone rely on
 shelters for the homeless.9

 Faced with burgeoning populations and mounting operating
 and infrastructure deficits, Canada's cities have struggled to
 meet their needs. Their fiscal distress has resulted from poor
 revenue growth due to lack of diversity in tax options and cuts
 in operating grants.

 On January 24, 2004, the mayors of nine major Canadian
 cities met in Toronto to petition the federal government for spe-
 cific tax relief and new financial assistance. Among their major
 demands was a 100 percent rebate on the federal GST taxes
 paid by municipalities and their agencies, an acceleration of a
 $2 billion federal grant for urban infrastructure expenses, and
 a new revenue source of 5 cents per liter from the federal fuel
 tax.10

 In the February 2 throne speech, Prime Minister Paul Martin
 indicated the federal government would support the GST
 rebate proposal, and he called for speeding up the delivery of
 $2 billion in infrastructure funds. However, since the Fed-
 eration of Canadian Municipalities estimated that the infra-
 structure deficit was already $50 billion, this would only provide
 a small fraction of support in terms of their financial needs, and
 it would still leave the cities "at the bottom of the governmental
 food chain."11

 In addition, during their most recent January summit, the
 mayors did not emphasize the need to strengthen their legal

 powers. The omission was strange since this had been an
 important issue at previous urban summits. In 2001, the
 Federation of Canadian Municipalities had launched a cam-
 paign to give Canada's cities "21st century" powers.

 In June 2002, a meeting of Canada's major hub cities in
 Montreal had called for major changes in the way Canada's
 largest regions were empowered and financed. In April 2003,
 the Toronto City Summit Alliance proposed major initiatives to
 secure the area's social and economic future including en-
 hanced powers.12 However, these previous efforts had failed
 to generate widespread support. Hence a key question still
 remains. What future actions, if any, can Canada's cities take
 in an effort to change the current situation?

 The United States experience
 Surprisingly, one of the important models Canadians would be
 wise to study is that of the United States. The United States
 Constitution of 1787, like the British North America Act of
 1867, does not provide any inherent powers or authority to
 local units of government. Instead, these units are totally sub-
 servient to the American states just as Canada's localities are
 subservient to their respective provinces. Yet, unlike the case
 in Canada, many American cities can exercise substantial
 local powers which the states have granted directly to them or
 codified in their charter provisions. What explains this signifi-
 cant difference between the American and Canadian experi-
 ence?

 The most direct answer is the application of political pres-
 sure during the American reform era which began in the 1 870s
 and still continues today. In order to understand this develop-
 ment, it is important to appreciate the origins of this political
 pressure.

 The key point is that the pressure was not initiated by the
 general public. Participation in local elections is generally
 quite low in both Canada and the United States. Voter turn-out
 in the Toronto election of 1966 was 36 percent, and it only
 reached 40 percent in the most recent 2003 election. One
 analyst of Ontario's politics has noted "debates over limited
 funds does not seem to stimulate strong electoral interest.
 Overall voter turn-out averages only 30 percent in city elec-
 tions, versus about 70 percent in provincial elections and an
 astounding 74 percent in the 1984 federal elections."13

 In the United States, the situation is even more dismal.
 Voter turn-out is well below Canada in federal elections, and it
 is equally weak at the local level.

 Since electoral turn-outs have been so minimal in the United

 States, it is fair to question how America's cities were able to
 gain significant reforms. The key factor was action by interest
 group lobbies, and the most important of these groups were
 the local business interests.

 Alarmed by the growing power of the 19th century urban
 political machines, business groups realized that it was in their
 own self-interest to launch a variety of reforms that would
 enable them to regain political control of their cities. The busi-
 ness community realized that such reforms were designed to
 enhance their own power, but in a clever public relations move
 the businessmen labeled them "good government" initiatives.

 Most of the reforms emphasized an "efficiency and econ-
 omy" approach to local government. Some of them chal-
 lenged the power of local ward leaders and city bosses by call-
 ing for non-partisan, at-large, city-wide elections. Other re-
 forms focused on increasing professionalism through the use
 of municipal research bureaus and the eventual rise of the city
 manager movement. One of the most important items on the
 reform agenda called for General Act charters which provided
 more flexible powers to local governments. This led to the
 development of even more lenient "Home Rule" charters which
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 permitted cities to propose their own charter amendments.
 Over time, business leaders developed their economic power
 to a point where they convinced many of the American state
 legislatures to amend their own state constitutions to guaran-
 tee various Home Rule protections for their cities. As a result,
 many American cities greatly enhanced their political power.14

 Forging alliances
 There are many important political differences today between
 Canada and the United States. One of the most significant is
 the fact that the Canadian provinces are much more powerful
 than the American states, and there is little indication that most
 provinces would be willing to give up any of their existing con-
 trols over Canada's cities. Despite this fact, there is no reason
 the cities should abandon any attempts to improve their lot. If
 Canada's mayors continue to press for future reforms, there
 are at least three political groups they may want to cultivate.
 • The first group is the same one that has played such an influ-
 ential role in the United States. This is the urban business

 community. Data compiled by the City of Toronto highlights
 the major role cities currently play in powering Canada's econ-
 omy:

 • Toronto accounts for 44 percent of Ontario's GDP;
 • Montreal for 49 percent of Quebec's GDP;
 • Vancouver for 53 percent of British Columbia's GDP;
 • Calgary/Edmonton for 64 percent of Alberta's GDP;
 • Winnipeg for 67 percent of Manitoba's GDP.15
 During recent years the Toronto Board of Trade has joined
 with the Federation of Canadian Municipalities to launch advo-
 cacy campaigns to strengthen Canada's cities. All the major
 metropolitan areas in Canada should join Toronto in enlisting
 the business sector as potential allies.
 • A second major group that can make a strong case for pro-
 moting Canada's cities is the media. The major newspapers in
 all cities are aware of the revenue shortfalls and other political
 problems their cities face. The Toronto Star ; as one example,
 provides excellent coverage and commentary on local affairs.
 Another promising development is the use of the internet web
 pages by cities to advocate their cases. Canada's major radio
 and television stations represent an important part of this
 group. Canada's cities should make their case known through
 all media sources - newspapers, journals, television and radio
 stations, plus the internet.

 • A third key constituency which has a major stake in advocat-
 ing the case for strong, healthy cities consists of Canada's en-
 vironmental groups. The estimated multi-billion dollar strategic
 infrastructure deficit represents a potential catastrophe of stag-
 gering proportions. Major projects, such as sewer lines and
 water supply systems, are deteriorating because of lack of
 funding for maintenance and repairs. Other efforts, such as
 "Brownsfield" projects designed to revitalize contaminated
 urban sites, are also being deferred.

 Conclusion

 Today it is clear that Canada's cities face many major prob-
 lems. The Canadian Round Table on the Environment and the

 Economy has pointed out that "the provinces have down-
 loaded responsibilities for urban transit, housing, and welfare
 onto municipal governments without providing them with new
 fiscal tools ... Cities have been unable to meet the challenges
 needed to sustain urban environmental quality."1 Additional
 shortfalls have resulted from the fact that the federal govern-
 ment withdrew all of its support for new social housing in 1993.
 Today Canada's federal government does not support either
 federal housing or national transit investment programs.

 In the long run, Canada may well require a major restructur-
 ing of its intergovernmental system to provide more resources
 and powers to its urban areas. In the interim, the cities should
 seek to expand their base of support by enlisting more allies.
 This certainly will not be easy, in large part because of strong
 resistance from provincial governments which want to retain
 their existing powers.

 Way back in 1971 , Prime Minister Pierre Trudeau attempted
 to create more direct links between the federal government
 and local municipalities by proposing a Minister of State for
 Urban Affairs, but this plan was blocked by the provinces.17
 Three decades later, in 2001, MP Judy Sgro from Toronto,
 chaired a new Prime Minister's Caucus Task Force on Urban

 Issues which recommended a broad federal urban strategy to
 include a National Affordable Housing Program, a National
 Transportation Program, and extension of the Infrastructure
 Canada Program with a special focus on improving municipal
 water systems.18

 In its report, the Sgro Task Force underlined the need for
 cooperative action. Canada's Urban Strategy should provide
 "a strategic framework for a collective approach ... an opportu-
 nity to establish a foundation for sustainable growth in collabo-
 ration with provincial, municipal and community partners."19
 Thus far, however, there has been very little evidence to indi-
 cate that provincial authorities will embrace any new federal
 incursions into their existing areas of jurisdiction.

 In his landmark book, Ekistics , Constantinos Doxiadis ob-
 serves "in order to reach our goals we must first define our poli-
 cies ... From the moment we start speaking about policies
 instead of theory, we are speaking about the possible and the
 potential ... Once we become policy-makers, we are limited
 only to what can really be implemented at that time."20

 Like many other nations, Canada may be running out of
 time. Hopefully, not many more years will pass before its lead-
 ers at all levels will be able to agree on a nationwide urban pol-
 icy to confront the problems its cities face.
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 "Hyper-Traditions" is the theme of the tenth conference of the International
 Association for the Study of Traditional Environments (IASTE) to be held in
 Bangkok, Thailand, from December 15-18, 2006. It will explore how globaliza-
 tion and new information technologies have contributed to the deterritorialization
 of tradition, thereby challenging the idea of tradition as an authentic expression of
 a geographically specific, culturally homogenous and coherent group of people.
 As one aspect of hyper-reality, hyper-traditions emerge in part as references to his-
 tories that did not happen, or practices de-linked from the cultures and locations
 from which they are assumed to have originated. To the degree that they may in-
 dicate a search for or re-engagement with heritage conducted by those who per-
 ceive its loss, hyper-traditions raise fundamental questions about subjectivity in a
 globalized world, and change profoundly our understanding of tradition. The con-
 ference will investigate the following three sub-themes: From Simulated Space
 to "Real" Tradition and Vice Versa, Hyper-Traditions in "Real" Places, and
 Identity, Heritage, and Migration.

 Scholars from all relevant disciplines are invited to participate. Registration infor-
 mation is available online at

 http://arch.ced.berkeley.edu/research/iaste/2006%20conference.htm. Inquiries
 should be directed to IASTE 2006 Conference, Center for Environmental Design
 Research, 390 Wurster Hall, University of California, Berkeley, CA 94720-1839,
 USA. Phone: 510.642.6801, fax: 510.643.5571, e-mail: iaste@berkeley.edu.
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 Ekistic grid index
 The articles in this issue are coded by the scale of settlements and
 an aspect of an element indicated in the ekistic grid.

 The content of each article is classified within an ekistic grid as fol-
 lows:

 • The scale of the settlement(s) with which the article deals is
 selected from among the 15 ekistic units:

 No.

 1 Anthropos 1
 2 Room 2
 3 House 5

 4 House group 40
 5 Small neighborhood 250
 6 Neighborhood 1 ,500
 7 Small polis 10,000
 8 Polis 75,000
 9 Small metropolis 500,000
 10 Metropolis 4 million
 1 1 Small megalopolis 25 million
 12 Megalopolis 150 million
 1 3 Small eperopolis 1 ,000 million
 14 Eperopolis 7,500 million
 15

 • The subjects dealt with in each article are selected from among the
 subheads of the five ekistic elements. The position of a dot in any
 square of the grid indicates which of the four subheads is being
 referred to. If the article arrives at a synthesis of these elements,
 either in a physical plan or in ekistic theory, the dot is at the top or
 bottom of the square.

 i

 key to placement © © •

 of subheads © <D

 'secondary
 emphasis

 The subheads of the elements are:

 NATURE

 1 . Environmental Analysis
 2. Resources Utilization

 3. Land Use, Landscape
 4. Recreation Areas

 ANTHROPOS

 1 . Physiological Needs
 2. Safety and Security
 3. Affection, Belonging, Esteem
 4. Self-actualization, Knowledge and Aesthetics

 SOCIETY

 1 . Public Administration, Participation and Law
 2. Social Relations, Population Trends, Cultural Patterns
 3. Urban Systems and Urban Change
 4. Economics

 SHELLS

 1 . Housing
 2. Service Facilities

 3. Shops, Offices, Factories
 4. Cultural and Educational Units

 NETWORKS

 1 . Public Utility Systems
 2. Transportation Systems
 3. Personal and Mass Communication Systems
 4. Computer and Information Technology

 SYNTHESIS

 1 . Physical Planning
 2. Ekistic Theory

 Each article is described by keywords, which are also used in the
 Ekistic Index, and by abbreviations referring to their illustrative con-
 tent.

 Keyword letter code

 D = Diagrams
 I = Illustrations

 M = Maps
 R = References

 S = Statistics, Tables, Graphs
 X = Simulation, Mathematical Models, etc.
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 EKISTICS I OIKIZTIKH  : the problems and science of HUMAN SETTLEMENTS
 Volume 58, Number 348/349, May/June - July/August 1991

 Nature and urban nature

 122 The anthropocosmos model
 Indicative presentation of themes emphasized in the present issue, in terms of scale, time, income group, interconnection of ekistic elements
 and desirability/feasibility.

 123 The editor's page
 In defining urban structure and function, planning and design may sometimes have had negative effects but in general they greatly contribute
 to establishing and maintaining a balanced relation between the complex system of life in urban human settlements and their natural container.

 124 Energy, climate and environment in the Mediterranean basin Serge Antoine
 From the present fear of desertification and soil erosion to the highly probable rising water level due to the planetary problem of the greenhouse
 and global warming effect and its disastrous impact around tbe year 2025 over at least one third of the Mediterranean coastline, 200 million
 Inhabitants and 180 million tourists.

 135 Air pollution In Greece: An overview Katerina Pelekasi and Michal is S. Skourtos
 Evolution of atmospheric deterioration and assessment of anti-pollution legislation and corresponding measures, during the last 20 years in
 major urban settlements and energy production locations: a call for a revised environmental policy toward more decentralized decision making,
 flexible in the use of anti-pollution technology and fair in terms of assigning responsibility.

 156 Nitric acid, ammonia and particulate nitrates, sulphates
 and ammonium In the atmosphere of Athens Philip D. Kirkitsos and Denis Sikiotis
 Investigating the contents in harmful elements of photochemical air pollution and measuring the seasonal variation of their adverse effects
 on the white marble Parthenon temple of the Acropolis.

 164 Air pollution In Athens: Similarities of findings with remote sensing methods in 1967 and 1987 Nicolas I. Sifakis
 A comparison of the results obtained by the Athens Center of Ekistics through photointerpretation of ground-based photographs in 1967 with
 satellite images obtained in 1989 reveals that over the last 20 years the geographical patterns of air pollution, determined by the local wind
 field, the topography of the region and the spatial distribution of stationary emission sources, have remained practically unchanged.

 167 Environmental labelling on services: The case of tourism Andreas Y. Troumbis
 Proposing an impact assessment review matrix for tourism - especially concerning the destruction or degradation of the natural landscape
 and the harmful effects on wildlife - as a direct analogue of the life cycle analysis matrix, already in use internationally for industrial products.

 174 Solar greenhouse: The lure of primitive methodology speaks to a pioneer mentality James Bischof f
 More than a real energy solution - based on direct southern orientation, Insulation, and thermal mass - solar houses in the USA are designed
 to express individualism and the desire of the owners to make it on their own and to visually express their independence in forms which
 speak to a romance of energy self-sufficiency.

 179 The bicycle: Vehicle for a small planet Marcia D. Lowe
 "As societies gradually see the potential role of bicycling" ... a diverse - not necessarily anti-automobile - transport system "that does
 not harm the environment, demands little from the economy, and gives crucial mobility to millions of people" ... comes into view: a global perspective.

 195 Sustainable development - The urban challenge Jim Mac Nei il, John E. Cox and Ian Jackson
 The task "to continue world economic development which maintains the essential integrity of the earth's ecological systems Is largely urban,
 given the dominant place of urban areas in population distribution, in governance at all levels and in the production and consumption of
 goods and services which impact on interdependent ecological and economic systems" - a priority urban agenda for the 1990s.

 199 Ecological urban restructuring Ekhart Hahn and Udo E. Simonis
 Methodological aid for integrated strategies based on eight "Points of Orientation," and the notion of "Ecological Neighborhood Development,"
 a concept of action theoretically formulated and empirically tested in an international comparative research project.

 210 Permaculture and the sustainable city Declan Kennedy
 "A design method abandoning the linear sectoral organization of human support systems and creating linkages between the various elements
 - each enhancing the function of the others - similar to the way in which highly developed organisms work": the role of urban municipalities
 in optimizing the overall yield and creating beauty, flexibility and responsiveness.

 216 Sustainable urban development: Strategic considerations for urbanizing nations Edward Leman and John E. Cox
 Policies and operations through institutional changes with priority on conservation of non-renewable resources, resource substitutes, resource
 rehabilitation, recycling, control and treatment of waste emissions, management of non-recyclable waste, resource distribution - based on
 an urban typology of nations.

 226 Sustainable development in the Caribbean John E. Cox and C. (Sid) Embree
 Highlighting the policy issues that political and planning forums should consider in formulating a long-term substantive and institutional develop-
 ment strategy in the case of natural resource dependent small island states: the outcome of a conference.

 232 Towards sustainable building: Growing structures In sea water to mitigate global warming Wolf H. Hilbertz
 Explaining, with the support of laboratory findings, field work and other basic data, the concept of "Mineral Accretion and Modification (MAM)"
 - a building and maintenance system which can remove the single most important greenhouse gas, carbon dioxide (COj), from the at-
 mosphere/hydrosphere systems and store it.

 247 "New Ethics" and the environment John G. Papaioannou
 "What can we do about the worldwide "environmental crises" that surround us? What serious evidence do we really have now about these
 crises? What are the real priorities that should guide our thoughts and actions? Are there any broader principles, values, criteria that can
 help formulate concrete, rational, effective and realistic policies and programs?" - the concepts of Ecumenopolls and Ecumenokepos, the world garden.

 265 Eklstlc grid index
 Indicative presentation of contents by article, in terms of ekistic elements, ekistic units, time, and key issues discussed.

 Coven Magnitude of the environmental effort needed - activities, cost, extent, etc. (See John Papaioannou, " 'New Ethics' and the environment," p. 247).

 The contents of this Issue were compiled and edited by P. Psomopoulos. R.J. Rooke provided editorial assistance, Alex Freme-Sklirou proofread
 the texts, Mary Mavraki was responsible for typesetting, Angela Iliadi Moschona for graphics, Natassa Antoniadou and Eleni Panagiotopoulou for
 the photography, and Soula Nicolaraki with Zoe Tsiftsl for the final dummy from a maquette by the editor.
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 EKISTICS / OIKIITIKH: the problems and science of HUMAN SETTLEMENTS
 Volume 69, Number 412/413/414, January/February-March/April-May/June 2002

 Defining Success of the City in the 21st Century - 1 of 2

 4 The anthropocosmos model

 5 The editor's page

 The 2001 WSE Meetings, Berlin, 24-28 October

 6 Program
 7 Participants

 I. Executive Council Meeting

 II. The C.A. Doxiadis Lecture

 10 Knowledge and interdisciplinary as socio-cultural uncertainties Demosthenes Agrafiotis

 III. Symposion: Defining Success of the City in the 21st Century

 20 Daily Program

 Part 1 : Introduction

 22 Success of the City in the 21st Century: An introduction to the 2001 Symposion Udo E. Simonis

 26 Whither 21st century urban civilization: Dystopia or utopia? Koichi Tonuma

 31 Cities and energy: The sustainability (r)evolution Voula Mega

 41 Venice: Myths of the past in cities of the present and in the age of the media Calogero Muscarà

 52 Urbanizing regions in China's Yangtze Basin Edward Leman

 60 Principles of intelligent urbanism: The case of the new Capital Plan for Bhutan Christopher Charles Benninger

 81 Berlin: Re-establishing a capital city Hans Stimmann

 Part 2: Nature

 86 Ownership and command over resources in the Sahel town of Abéché Jürgen Oestereich

 94 Changing urban policies towards sustainability in the Mediterranean Serge Antoine

 103 Towards ecological urban restructuring: A challenging new eco-cultural approach Ekhart Hahn

 116 Development of Kachchh, after the devastating earthquake in Gujarat Akhtar Chauhan

 Part 3: Anthropos

 120 Success for whom? The place of people in 21st century cities William Michelson

 123 The good, the bad and the evil Athens: Quality of life in cities Bjorn Roe

 131 Disabled people in disabling settlements: The case of Athens Panayis Psomopoulos

 Part 4: Society

 140 Planning and development of rural and semi-urban settlements Laila Shukry El Hamamsy

 142 Social sustainability of large cities GyörgyEnyedi

 145 The role of neighborhoods in the success of cities Amos Rapoport

 152 The transparency syndrome in global change: A sociological concept paper Burkart and Leslie Holzner

 163 Population déconcentration in Italy, Spain and Greece: A first comparison Petros Petsimeris

 173 Ekistic grid index

 The papers in this issue are selected from documents presented - or made available to participants - at the conference "Defining Success of the City in the 21st Century," Berlin, 24-28 October,
 2001 , which took place on the premises of the Wissenschaftszentrum Berlin (Science Center Berlin) at the invitation of Professor Udo E. Simonis, President of the World Society for Ekistics. In
 most cases papers were edited by P. Psomopoulos following consultation with the authors whenever possible and in collaboration with R.J. Rooke, Assistant Editor. Alex Freme-Sklirou proofread
 the texts and Niki Choleva was responsible for typesetting and graphics.
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 EKISTICS / OIKIITIKH: the problems and science of HUMAN SETTLEMENTS
 Volume 69, Number 415/416/417, July/August-September/October-November/December 2002

 Defining Success of the City in the 21st Century - 2 of 2
 180 The anthropocosmos model

 1 81 The editor's page

 The 2001 WSE Meetings, Berlin, 24-28 October

 III. Symposion: Defining Success of the City in the 21st Century (cont'd)
 Part 5: Shells^

 184 Areas of cultural and ecological re-equilibrium in human settlements Rita Colantonio Venterelli

 189 Urban intensification in New Zealand Barry Rae

 192 A future for the historical city of Hikone Takashi Doi

 202 Integration of the former Panama Canal Zone into Metro Panama City Alvaro Uribe

 209 A future for Athens Alexander Papageorgiou-Venetas

 Part 6: Networks

 221 The oil-based technology and economy: Prospects for the future Klaus Ilium

 227 Groundwater in relation to fractured till Earl Finbar Murphy , Julie Weatherington-Rice , Ann D. Christy and Ava Hottmann

 234 Shifting from physical to electronic space: The making of the electronic Ecumenopolis Mit Mitropoulos

 243 The economic impact of a major airport Margery al Chalabi

 250 A comprehensive planning framework for the National Aviation System, USA Suhail al Chalabi

 259 Inland freight transport scenarios for Europe in 2020 G.A. Giannopoulos

 275 A Pan-European, competitive public transport system Kjell Dahlström

 Part 7: Education and Research

 279 Sciences of human settlements: Searching for the theory and practice Wu Liangyong

 285 The need for a contribution of ekistics to planning education and research Thomas W. Fookes

 288 Maungarei-o-Tamaki in 2050 - A town within a city David Johns , Ian Munro, Aimee Redknap and Sarah Ricketts

 290 Public affective appraisal for urban design of the CBD of Nairobi Francis M. Mburu

 Part 8: Synthesis
 292 To sustainability through interdisciplinary planning: A planner's perspective Jerzy Kozłowski

 304 The Lake Ontario Waterfront Trail, Canada: Integrating natural and built environments Ingrid Leman Stefanovic

 317 Doxiadis and the ideal dynapolis: The limitations of planned axial urban growth Ray Bromley

 331 Urban and rural areas as defined by population density in Japan Haruhiko Goto

 333 Sustainable development, international cooperation and local authorities Ru$en Kele$

 337 The future of the Basque Homeland: An ekistic approach Lawrence D. Mann

 345 What could be considered a successful city of tomorrow Vassilis Sgoutas

 Part 9: Conclusions

 348 Success of the city in the 21st century: Some thoughts arising from presentations Thomas W. Fookes

 349 Success of the city in the 21 st century: Identifying priorities for further WSE work Panayis Psomopoulos

 IV. Generai Assembly
 352 Ekistic grid index

 356 Cumulative Index of Contents of EKISTICS, January-December 2002 (Vol. 69)

 The papers in this issue are selected from documents presented - or made available to participants - at the conference "Defining Success of the City in the 21st Century," Berlin, 24-28 October,
 2001 , which took place on the premises of the Wissenschaftszentrum Berlin (Science Center Berlin) at the invitation of Professor Udo E. Simonis, President of the World Society for Ekistics. In
 most cases papers were edited by P. Psomopoulos following consultation with the authors whenever possible and in collaboration with R.J. Rooke, Assistant Editor. Alex Freme-Skliros proofread
 the texts and Niki Choleva was responsible for typesetting and graphics.
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 EKISTICS / OIKIITIKH: the problems and science of HUMAN SETTLEMENTS
 Volume 70, Number 418-423, January-December 2003

 In the steps of Jean Gottmann (three parts)
 General introduction

 5 The editor's page
 6 From the global network of megalopolises to the political partitioning of the world -

 The guest editor's introductory statement Calogero Muscarà

 Part 1 : Reflections on Gottmann's thought (vol. 70, no. 418/419, January-April 2003)
 3 Table of contents
 4 General introduction

 1 0 Reflections on Gottmann's thought - Introduction by the guest-editor Calogero Muscarà
 1 3 Geographer, historian and classic French regionalist: The evolution of the writings of Jean Gottmann Robert A. Harper
 19 From megalopolis to global city-region? The political-geographical context of urban development JohnAgnew
 23 The long road to Megalopolis Luca Muscarà
 36 City and culture Paul Claval
 42 Geography, geopolitics and history: Considerations and conclusions Pavios Tzermias
 47 Iconography: Its historical, theological and philosophical background Nicolas Prevelakis
 52 Minorities in the trap of iconography Christian Lagarde
 60 From Gottmann to Gottmann: Testing a geographical theory Calogero Muscarà
 64 Territory and territoriality in a globalizing world Ron Johnston
 71 The identity of modern Chinese migrants from Hong Kong to Vancouver, Canada Thomas Fournel
 79 Changing sovereignty and changing borders: vox dei or vox populi? Jean Laponce
 84 Expansion of the frontier and city of freedom Yasuo Miyakawa

 1 01 Jean Gottmann's theoretical writings: The art of reinventing geography Jean-Paul Hubert
 111 The complete bibliography of Jean Gottmann Luca Muscarà
 124 Ekistic grid index

 Part 2: From megalopolis to global cities (vol. 70, no. 420/421 , May-August 2003)
 131 Table of contents
 132 General introduction

 1 38 From megalopolis to global cities - Introduction by the guest editor Calogero Muscarà
 140 An interview with Jean Gottmann on urban geography Miloš Perovic
 1 47 Sustainable development in the frontiers of the American Megalopolis Mami Futagami
 162 Marche region, a "marginal" area in Italy: Participation in and exclusion

 from the Mediterranean megalopolis Rita Colantonio Venturelli and Andrea Galli
 170 In the footsteps of Jean Gottmann: From Le Havre to harbors between

 globalization and the quest for identity François Gay
 1 80 Iconography and circulation on the Atlantic seaboards: Europe and North America Michel Phlipponneau
 183 Political aspects of planning the Basque coastal megalopolis Lawrence D. Mann
 196 City image and major international events: A new tool for urban strategy and planning Jacqueline Lieutaud
 21 1 The periphery in the center: Some political features of Turkish urbanization Ruęen Keleę
 218 Love and hatred: Changing relations between the city governments of Budapest

 and the national governments György Enyedi and Krisztina Keresztély
 228 Towards a megalopolitan world? I.B.F. Kormoss
 252 Ekistic grid index

 Part 3: The bag of tools for a new geopolitics of the world (vol. 70, no. 422/423, September-December 2003)
 259 Table of contents
 260 General introduction
 266 The bag of tools for a new geo-politics of the world - Introduction by the guest editor Calogero Muscarà
 270 The iconography and circulation of the Atlantic community Alan K. Henrikson
 295 The relevance of Jean Gottmann in today's world George Prevelakis
 305 Gottmann and Mediterranean Iconographies Giuseppe Campione
 31 5 A "quantitative" analysis of the geopolitical situation in Russia Vladimir Kolossov
 321 The Asia-Pacific region and the new world order Dennis Rumley
 327 "Indian" geopolitics: Unity in diversity or diversity of unity? Sanjay Chaturvedi
 341 The geopolitical role of China: Crouching tiger, hidden dragon Fabrizio Eva
 352 "One Southeast Asia": Emerging iconographies in the making of a region Elena dell'Agnese
 358 Influence of Jean Gottmann's thought on national development plans in Japan Jun Yamashita
 366 Africa and globalization: What perspectives for the future of the continent? Alessia Turco
 373 Latin American countries and their iconographies Monica Gangas-Geisse and Hernán Santis-Arenas
 389 Ekistic grid index
 391 The anthropocosmos model
 392 Cumulative Index of Contents of EKISTICS, January-December 2003 (Vol. 70)
 The papers in the three double issues of vol. 70 were solicited, compiled and edited by Calogero Muscarà, guest-editor for this volume. P. Psomopoulos undertook
 the final editing of the whole in consultation with the guest-editor and the authors. R.J. Rooke provided editorial assistance, Alex Freme-Sklirou proofread the texts,
 Niki Choleva was responsible for typesetting and graphics, and Despina Moutsatsou for the final dummy from a maquette by the editor.

 Ekistics, 424, January/February 2004 *| 53
 425, March/April 2004

 426, May/June 2004

This content downloaded from 136.186.80.72 on Thu, 01 Feb 2018 04:13:39 UTC
All use subject to http://about.jstor.org/terms



 EKISTICS / OIKIITIKH: the problems and science of HUMAN SETTLEMENTS
 Volume 70, Number 418/419, January/February-March/April 2003

 In the steps of Jean Gottmann - Part 1 of 3
 General introduction

 5 The editor's page
 6 From the global network of megalopolises to the political partitioning of the world -

 The guest editor's introductory statement Calogero Muscarà

 Part 1 : Reflections on Gottmann's thought
 1 0 Reflections on Gottmann's thought - Introduction by the guest-editor Calogero Muscarà
 1 3 Geographer, historian and classic French regionalist: The evolution of the writings of Jean Gottmann Robert A. Harper

 "What began as the study of a spatial, regional complex, increasingly turned to concerns even predictions emphasizing social and eco-
 nomic developments."

 19 From megalopolis to global city-region? The political-geographical context of urban development JohnAgnew
 [Gottmann's] "urban geography was an outgrowth of a political geography that emphasized historical oscillation between closed and open
 territorial systems."

 23 The long road to Megalopolis Luca Muscarà
 Megalopolis was certainly not a simple reflection of Jean Gottmann's biography, but rather a natural evolution of his theoretical work on po-
 litical geography.

 36 City and culture Paul Claval
 "The substitution of cultural approaches to morphological and functional ones was mainly achieved from the 1970s. Some authors had,
 however, understood earlier the interest of combining these different perspectives: it explains the interest of Jean Gottmann's contribu-
 tions to the study of big modern cities (...)."

 42 Geography, geopolitics and history: Considerations and conclusions Pavios Tzermias
 In 'The intellectual environment in which Gottmann studied ... political science and philosophy were a pervasive part of the atmosphere;
 the frontiers between geography and history . . . were practically non-existent in French universities."

 47 Iconography: Its historical, theological and philosophical background Nicolas Prevelakis
 "... the significance of the Iconoography concept for the Social Sciences has to be studied according to the complex issues related to the
 Icons in the Christian Orthodox tradition."

 52 Minorities in the trap of iconography Christian Lagarde
 "... manifestations of the Imaginary, based often on myths which are variously understood outside, and conserved to a greater or lesser
 degree inside, the geographical entities to which they apply. Thus the situation lends itself to an analysis in terms of images, which may be-
 come icons when they are invested with the intangible values associated with the sacred, and may thus form iconographies."

 60 From Gottmann to Gottmann: Testing a geographical theory Calogero Muscarà
 "... If the use of iconographies has its fullest expression at the level of national States, what happens when an iconography can no longer
 count on the strength of national States to nurture it?

 64 Territory and territoriality in a globalizing world Ron Johnston
 "... I build on Gottmann's ideas, 30 years after they were presented, to suggest how that fluidity has developed and how different scales
 have become important in the use of territoriality strategies."

 71 The identity of modern Chinese migrants from Hong Kong to Vancouver, Canada Thomas Fournel
 "... regarding the apparent exile of the Hong Kong elite, it would seem today to correspond more to a reinforcing of a global presence, all
 the colonies forming that way a Hanse of modern times revolving around this Asian major pole. At the same time, these migrants, ap-
 proaching the planet from a supra-national way and according to their habits no matter their country of residence, could foreshadow a glob-
 alizing and multi-residential trend which will more and more characterize behavior of a fortunate ubiquist elite in a close future."

 79 Changing sovereignty and changing borders: vox dei or vox populi? Jean Laponce
 "... Distance - physical and perceptual - as well as boundaries that protect and divert communication remain major factors in international
 relations. ... Will the 21st century reverse the process of fragmentation of the world system of states? ... We should thus anticipate that
 new nations will appear. ... How will these new states be created, how will their boundaries be determined?"

 84 Expansion of the frontier and city of freedom Yasuo Miyakawa
 ". . . the development of central regions and the evolution of frontier regions in Japan have been closely interrelated with each other as
 Japan became incorporated into the modern world system ... at five historical stages . . . and the changing role of iconography ... in relation
 with the expansion or contraction of Japan's orbit on the global scene."

 1 01 Jean Gottmann's theoretical writings: The art of reinventing geography Jean-Paul Hubert
 "... Gottmann re-oriented geography by placing it in the realm of the sciences of organization and structures."

 111 The complete bibliography of Jean Gottmann Luca Muscarà
 124 Ekistic grid index

 Cover: Jean Gottmann, 1983. ( Source : Photograph by Hazel Rossetti, Fellow of St. Anne's College, Oxford).

 The papers in this double issue - the first of three double issues of vol. 70 on the general subject "In the steps of Jean Gottmann" - were solicited, compiled and edited
 by Calogero Muscarà, guest-editor for this volume. P. Psomopoulos undertook the final editing of the whole in consultation with the guest-editor and the authors. R.J.
 Rooke provided editorial assistance, Alex Freme-Sklirou proofread the texts, Niki Choleva was responsible for typesetting and graphics, and Despina Moutsatsou for
 the final dummy from a maquette by the editor.
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 EKISTICS / OIKIITIKH: the problems and science of HUMAN SETTLEMENTS
 Volume 70, Number 420/421 , May/June-July/August 2003

 In the steps of Jean Gottmann - Part 2 of 3

 General introduction

 1 33 The editor's page
 134 From the global network of megalopolises to the political partitioning of the world -

 The guest editor's introductory statement Calogero Muscarà

 Part 2: From megalopolis to global cities
 1 38 From megalopolis to global cities - Introduction by the guest-editor Calogero Muscarà
 140 An interview with Jean Gottmann on urban geography Miloš Perovic

 "An ancient philosopher said that Megalopolis was the 'city of ideas that determines the material city we really build.' In practice we know
 that material forms and processes inherited from the past restrict our thinking. This is in interplay between the spirit and the material world
 with which we have to live, but we can live better with it once we accept the evidence of change and the imperative need to use the power
 of imagination."

 1 47 Sustainable development in the frontiers of the American Megalopolis Mami Futagami
 "This study examines the issue of sustainable development in the frontiers of the American Megalopolis through an analysis of the
 Appalachian region, the first western frontier of the United States, to which the Atlantic Megalopolis expanded its markets and export cap-
 ital.."

 162 Marche region, a "marginal" area in Italy: Participation in and exclusion
 from the Mediterranean megalopolis Rita Colantonio Venturelli and Andrea Galli
 Phenomena such as an overall process of growth or urban concentration "can be interpreted as events within a more general urbanization
 process, although at the same time they may serve as indicators of the specific modalities of the process itself."

 170 In the footsteps of Jean Gottmann: From Le Havre to harbors between globalization and the quest
 for identity François Gay
 'The case is clear: geographers need to rehabilitate the notion of territory and more precisely the notion of infra-national territory as a coun-
 terpoint to globalization. Man wants to be someone but come from somewhere."

 1 80 Iconography and circulation on the Atlantic seaboards: Europe and North America Michel Phlipponneau
 "How to explain then, that on the European shoreline, the starting point of Megalopolis' founding fathers, a demographic and economic
 stagnation, a scattering of men and activities and a limited urbanization, contrast with the extraordinary dynamism of the North American
 shoreline?"

 183 Political aspects of planning the Basque coastal megalopolis Lawrence D. Mann
 "Jean Gottmann's concept of the megalopolis has proved to be very useful in conceptual-level planning for the Basque coastal megalopo-
 lis. This is especially clear if a modicum of functional theory is added to the concept, as we have done."

 196 City image and major international events: A new tool for urban strategy and planning Jacqueline Lieutaud
 "... the place of the city is growing more and more in a worldwide life where borders are waning. The image of the city is even becoming a
 target representative of culture and ideology as a whole ..."

 21 1 The periphery in the center: Some political features of Turkish urbanization Ruęen Keleę
 "... realities of social and economic structure, including the characteristics and patterns of urbanization, deeply affect political development.
 ... As a result, social, economic and political factors tend to nourish the growth of extremist or fundamentalist movements in society."

 218 Love and hatred: Changing relations between the city governments of Budapest
 and the national governments György Enyedi and Krisztina Keresztély
 "Over the past 1 30 years . . . Governments marked by 'openness' policies have always sustained the economic and urban development of
 Budapest. Governments following 'closedness' policies tend t o bestow privileges on rural and small town areas."

 228 Towards a megalopolitan world? I.B.F. Kormoss
 'The title of the present essay calls to mind its triple raison d'être: a homage paid to the person and to the paramount contribution of the late
 Professor Jean Gottmann and especially to the study of the North East corridor of the United States of America coined by him as
 'Megalopolis' ... [and] The ... two 'megalopolitan' areas ... studied on a comparative approach in my paper 'Vers une Megalopolis eu-
 ropéenne?' Thirty years later it seemed to be appropriate to paraphrase the same issue in a larger context, still keeping the question mark
 in the title."

 252 Ekistic grid index

 Cover: Jean Gottmann, 1983. ( Source : Photograph by Hazel Rossetti, Fellow of St. Anne's College, Oxford).

 The papers in this double issue - the second of three double issues of vol. 70 on the general subject "In the steps of Jean Gottmann" - were solicited, compiled and
 edited by Calogero Muscarà, guest-editor for this volume. P. Psomopoulos undertook the final editing of the whole in consultation with the guest-editor and the au-
 thors. R .J. Rooke provided editorial assistance, Alex Freme-Sklirou proofread the texts, Niki Choleva was responsible for typesetting and graphics, and Despina
 Moutsatsou for the final dummy from a maquette by the editor.

 Ekistics, 424, January/February 2004 -1 55
 425, March/April 2004

 426, May/June 2004

This content downloaded from 136.186.80.72 on Thu, 01 Feb 2018 04:13:39 UTC
All use subject to http://about.jstor.org/terms



 EKISTICS / OIKIITIKH: the problems and science of HUMAN SETTLEMENTS
 Volume 70, Number 422/423, Sept. /Oct. -Nov./Dec. 2003

 In the steps of Jean Gottmann - Part 3 of 3

 General introduction

 261 The editor's page
 262 From the global network of megalopolises to the political partitioning of the world -

 The guest editor's introductory statement Calogero Muscarà

 Part 3: The bag of tools for a new geopolitics of the world

 266 The bag of tools for a new geopolitics of the world - Introduction by the guest-editor Calogero Muscarà
 270 The iconography and circulation of the Atlantic community Alan K. Henrikson

 "... To look only to the explicit bonds of obligation or the official consultative arrangements between the United States, in particular, and the
 countries and organizations of Europe as the source of the cohesion that does, at most times, exist between the continents of America and
 Europe would, surely, be to miss much of the substance of the connection."

 295 The relevance of Jean Gottmann in today's world George Prevelakis
 "The question is if there can be a European iconography strong enough to overcome the influence of national iconographies in times of cri-
 sis and economic difficulty."

 305 Gottmann and Mediterranean Iconographies Giuseppe Campione
 "It is not the geography of matter which shapes the true compartmentalization of space. Nowadays in this field problems can be solved
 technologically and economically. It is in the hearts and minds that true blockages occur."

 31 5 A "quantitative" analysis of the geopolitical situation in Russia Vladimir Kolossov
 "National iconography is a result of a long historical development of the perception by state leaders, public opinion and the intellectual elite
 of the place of a country in the world, its geopolitical situation, national interests, and external threats to national security."

 321 The Asia-Pacific region and the new world order Dennis Rumley
 "... with the current global security configuration consequent upon the new internationalist agenda and the spread of nuclear weapons,
 Western states need to sufficiently recognize Asia-Pacific regional interests and to more effectively accommodate these in new regional
 and global economic and security structures."

 327 "Indian" geopolitics: Unity in diversity or diversity of unity? Sanjay Chaturvedi
 "... Indian geopolitics is best understood in its historical and discursive context of theorizing and practices."

 341 The geopolitical role of China: Crouching tiger, hidden dragon Fabrizio Eva
 "With the notion of iconography, Jean Gottmann demonstrates that spatial identity, nationalism, and the resistance of places can develop a
 power comparable to that of material forces."

 352 "One Southeast Asia": Emerging iconographies in the making of a region Elena dell'Agnese
 "... regional labeling is a ... conceptual formation generally presuming some form of correspondence in space between physical landmass-
 es and human cultural features. ... it is also a very adaptable form of geographical representation . . . over time."

 358 Influence of Jean Gottmann's thought on national development plans in Japan Jun Yamashita
 The influence of Gottmann's thought on national land plans includes megalopolis in Japan, the importance of the natural environment in a
 metropolis, decentralization of business functions to sub-centers in metropolitan areas, and so on.

 366 Africa and globalization: What perspectives for the future of the continent? Alessia Turco
 "Jean Gottmann said: '... National politics is built not only upon what exists or doesn't exist inside the border of a country, but upon what is
 found or not found in other countries whom the former has relationships with ...' In the context, Africa ... is trying to rebuild these relation-
 ships on a new basis, in order to get out of its geopolitical and economicisolation and identify its role in the international scene."

 373 Latin American countries and their iconographies Monica Gangas-Geisse and Hernán Santis-Arenas
 "The iconographie expressions of the political societies - the political 'territory' - at least in the case of Latin American countries, clarify the
 value of the notions of Jean Gottmann."

 389 Ekistic grid index
 391 The anthropocosmos model
 392 Cumulative Index of Contents of EKISTICS, January-December 2003 (Vol. 70)

 Cover: Jean Gottmann, 1983. ( Source : Photograph by Hazel Rossetti, Fellow of St. Anne's Cbllege, Oxford).

 The papers in this double issue - the third of three double issues of vol. 70 on the general subject "In the steps of Jean Gottmann" - were solicited, compiled and
 edited by Calogero Muscarà, guest-editor for this volume. P. Psomopoulos undertook the final editing of the whole in consultation with the guest-editor and the
 authors. R.J. Rooke provided editorial assistance, Alex Freme-Sklirou proofread the texts, Niki Choleva was responsible for typesetting and graphics, and Despina
 Moutsatsou for the final dummy from a maquette by the editor.
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 FORTY-NINE YEARS OF EKISTICS: 1955-2004

 1955

 *1 October Tropical Housing & Planning Monthly 1960
 Bulletin *51 January Abstracts of the Problems and Science of

 *2 November Tropical Housing & Planning Human Settlements
 *3 December Tropical Housing & Planning *52 February Abstracts of the Problems and Science of

 Human Settlements

 1956 *53 March Abstracts of the Problems and Science of
 *4 January Tropical Housing & Planning Human Settlements
 *5 February Tropical Housing & Planning *54 April Abstracts of the Problems and Science of
 *6 March Tropical Housing & Planning Human Settlements
 *7 April Tropical Housing & Planning *55 May Abstracts of the Problems and Science of
 *8 May Tropical Housing & Planning Human Settlements
 *9 June Tropical Housing & Planning *56 June Abstracts of the Problems and Science of
 *10 July Tropical Housing & Planning Human Settlements - Index, January-June 1960
 *1 1 August Tropical Housing & Planning *57 July Abstracts of the Problems and Science of
 *12 September Tropical Housing & Planning Human Settlements
 *13 October Tropical Housing & Planning *58 August Abstracts of the Problems and Science of
 *14/15 November Tropical Housing & Planning Human Settlements
 *16 December Tropical Housing & Planning - *59 September Abstracts of the Problems and Science of

 Index, September 30-December 1956 Human Settlements
 *60 October Abstracts of the Problems and Science of

 1957 Human Settlements
 *17 January Tropical Housing & Planning *61 November Abstracts of the Problems and Science of
 *18 February Tropical Housing & Planning Human Settlements
 *19 March Tropical Housing & Planning *62 December Abstracts of the Problems and Science of
 *20 April Tropical Housing & Planning Human Settlements - Index, July-December 1960
 *21 May Tropical Housing & Planning
 *22 June Tropical Housing & Planning 1961
 *23 July Tropical Housing & Planning *63 January EKISTICS: Reviews on the Problems and Science
 *24 Aug./Sept. Tropical Housing & Planning - of Human Settlements

 Accumulated Index, October 1 955-July 1 957 *64 February Reviews on the Problems and Science of
 *25 October EKISTICS: Housing & Planning Abstracts Human Settlements
 *26 November Housing & Planning Abstracts *65 March Reviews on the Problems and Science of
 *27 December Housing & Planning Abstracts - Human Settlements

 Index, October-December 1957 *66 April Reviews on the Problems and Science of
 Human Settlements

 1958 *67 May Reviews on the Problems and Science of
 *28 January Housing & Planning Abstracts Human Settlements
 *29 February Housing & Planning Abstracts *68 June Reviews on the Problems and Science of
 *30 March Housing & Planning Abstracts Human Settlements - Index, January-June 1961
 *31 April Housing & Planning Abstracts *69 July Reviews on the Problems and Science of
 *32 May Housing & Planning Abstracts Human Settlements
 *33 June Housing & Planning Abstracts -Index, *70 August Reviews on the Problems and Science of

 January-June 1958 Human Settlements
 *34 July Housing & Planning Abstracts *71 September Reviews on the Problems and Science of
 *35 August Housing & Planning Abstracts Human Settlements
 *36 October Housing & Planning Abstracts *72 October Reviews on the Problems and Science of
 *37 November Housing & Planning Abstracts Human Settlements
 *38 December Housing & Planning Abstracts - *73 November Reviews on the Problems and Science of

 Index, July-December 1 958 Human Settlements
 *74 December Reviews on the Problems and Science of

 1959 Human Settlements - Index, July-December 1961
 *39 January Housing & Planning Abstracts
 *40 February Housing & Planning Abstracts 1 962
 *41 March Housing & Planning Abstracts *75 January Reviews on the Problems and Science of
 *42 April Housing & Planning Abstracts Human Settlements
 *43 May EKISTICS: Abstracts of the Problems *76 February Reviews on the Problems and Science of

 and Science of Human Settlements Human Settlements
 *44 June Abstracts of the Problems and Science of *77 March Reviews on the Problems and Science of

 Human Settlements - Index, January-June 1959 Human Settlements
 45 July Abstracts of the Problems and Science of *78 April Reviews on the Problems and Science of

 Human Settlements Human Settlements
 *46 August Abstracts of the Problems and Science of *79 May Reviews on the Problems and Science of

 Human Settlements Human Settlements
 *47 September Abstracts of the Problems and Science of *80 June Reviews on the Problems and Science of

 Human Settlements Human Settlements - Index, January-June 1962
 *48 October Abstracts of the Problems and Science of *81 July Reviews on the Problems and Science of

 Human Settlements Human Settlements
 *49 November Abstracts of the Problems and Science of *82 Aug./Sept. Reviews on the Problems and Science of

 Human Settlements Human Settlements
 *50 December Abstracts of the Problems and Science of *83 October Reviews on the Problems and Science of

 Human Settlements - Index, July-December 1959 Human Settlements
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 *84 November Reviews on the Problems and Science of 123 February International Seminar on Ekistics and the future
 Human Settlements of human settlements

 *85 December Reviews on the Problems and Science of 124 March Housing and community facilities
 Human Settlements - Index, July-December 1962 *125 April Transportation in metropolitan areas

 *126 May Economic development: Immediate costs and
 1 963 long-term goals

 *86 January Reviews on the Problems and Science of 127 June Research techniques in Ekistics
 Human Settlements *128 July General research program of the Athens Center

 *87 February Reviews on the Problems and Science of of Ekistics
 Human Settlements 129 August 28th IFHP Congress in Japan on urban transportation

 *88 March Reviews on the Problems and Science of and housing
 Human Settlements *130 September Man is the measure

 *89 April Reviews on the Problems and Science of *131 October Transportation, communications and the preservation
 Human Settlements of quality - Delos Four

 *90 May Reviews on the Problems and Science of 1 32 November Man's biological environment
 Human Settlements 1 33 December Metropolitan problems

 *91 June Reviews on the Problems and Science of

 Human Settlements - Index, January-June 1 963 1 967
 *92 July Reviews on the Problems and Science of *134 January Progress from poverty

 Human Settlements *135 February Human settlements: Challenge and response
 *93 August Reviews on the Problems and Science of 136 March The built environment

 Human Settlements 1 37 April Developments outside megalopolis
 *94 September Reviews on the Problems and Science of 1 38 May Strategy for development

 Human Settlements 139 June Systems of urban form
 *95 October Reviews on the Problems and Science of 140 July ACE research

 Human Settlements 141 August Rural housing
 *96 November Reviews on the Problems and Science of 142 September Technology and social goals

 Human Settlements 143 October Delos: Strategy for settlements
 *97 December Reviews on the Problems and Science of 144 November Anthropocosmos: The world of man

 Human Settlements - Index, July-December 1963 145 December The Second Athens Ekistics Month

 1964 1968
 *98 January Reviews on the Problems and Science of *146 January The transport fit: Needs and facilities

 Human Settlements 147 February Housing policies and public acceptance
 *99 February Reviews on the Problems and Science of 148 March Industry: Appropriate scales

 Human Settlements - Highways: Technics and 149 April Population dynamics
 Aesthetics 150 May Urban systems and urban form

 *100 March Reviews on the Problems and Science of 151 June Anthropics: Man and his settlement
 Human Settlements - Architect's Role in Meeting 152 July ACE research
 Housing Needs 153 August Techniques of communication

 *101 April Reviews on the Problems and Science of 154 September Cumulative Index 1961-1967
 Human Settlements 155 October Athens Ekistics Month: Man and settlements

 *102 May Reviews on the Problems and Science of 156 November The rational use of resources
 Human Settlements - Programming Regional 157 December Education and environment
 Development

 *103 June Reviews on the Problems and Science of 1969
 Human Settlements - Architecture for Rapid 1 58 January Housing by the people for the people
 Urbanization - Index, January-June 1964 159 February The transport fit

 *104 July Reviews on the Problems and Science of 160 March Ecosystems: Man and nature
 Human Settlements - Community Development 161 April Patterns of urbanization
 and Traditional Values 162 May Social actions and human resources

 *105 August Reviews on the Problems and Science of 163 June ACE research
 Human Settlements - Urban Renewal and Urban 164 July Computers in the service of ekistics
 Design 165 August Urban systems and urban form

 *106 September Reviews on the Problems and Science of 166 September Home life and leisure in the megalopolis
 Human Settlements 167 October Society and human settlements

 *107 October Reviews on the Problems and Science of 168 November Balancing urban development and economic
 Human Settlements - Delos Two, development
 the Second Symposion 169 December Prospects for human settlements in the seventies

 *108 November Reviews on the Problems and Science of
 Human Settlements - New Towns 1970

 *109 December Reviews on the Problems and Science of *170 January The transport fit
 Human Settlements - Index, July-December 1 964 171 February Housing an urbanized world

 1 72 March Recognition of human dignity in the war against
 1965 poverty

 *110 January Order in the field of Ekistics 173 April Ecosystems: Man and nature
 *111 February Problems of water 174 May From man's movement to his communications
 *112 March The human habitat 175 June City of the Future
 113 April Technological aspects of research 176 July The metropolitan scale
 114 May Metropolitan development counter magnets 177 August The human community
 115 June Time for leisure 178 September Anthropics: The human environment
 116 July The City of the Future 179 October Networks and human settlements
 1 1 7 August Research work of the Athens Center of Ekistics 1 80 November Balanced urban development vs. economic
 *118 September Technology and regional development development
 119 October The third Delos Symposion 181 December Cumulative index 1968-1970
 *120 November Urban design
 121 December Work of the United Nations in housing, 1971

 building and planning 182 January Cities of the past
 183 February Housing an urbanizing world

 1966 184 March Travelling by road for pleasure
 *122 January Urbanization and metropolitan planning 185 April Man and nature
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 186 May The built environment 251 October Modes of participation
 187 June The human community 252 November Perspectives on Habitat, the UN
 188 July The metropolitan scale Conference on Human Settlements
 189 August City of the Future 253 December Historic attitudes towards urban life
 190 September Anthropics: Technology and the family
 191 October Our buildings (shells) and human settlements 1977
 192 November From theory to policy: Economic development and 254 January Water for human use

 urban planning *255 February Environments for growing up
 193 December Education in ekistics 256 March Urban design

 257 April Planning for rural areas
 1972 *258 May Living with the desert

 194 January Inter-town and in-town transportation 259 June Appropriate technologies
 195 February Cities of the past 260 July Learning from disasters
 196 March Housing and houses: Policies and plans 261 August Meeting world housing needs

 for better living 262 September Governing urban environments
 197 April Summary of Athens Ekistics Months 1963-1971 263 October Community development
 198 May Energy resources, human comfort and the 264 November Urban systems

 environment 265 December Cities as cultural artifacts

 199 June Research projects of the ACE
 200 July Ekistics 200: A look to the future and a 1 978
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 REPORTS OF THE "ANCIENT GREEK CITIES"
 RESEARCH PROJECT
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 1 . Arnold Toynbee, An Ekistical Study of the Hellenic
 City-State (in English, 1 971 , 1 54 pp.) $30.00 D1 • Union Catalogue of Scientific Periodicals in Greek
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 6. D. Lazaridis, Abdera and Dikaia (in Greek, 1971 , 4- Acti°n for Human Settlements (in English, 1976,
 133 pp., 40 illus.) , $27.00 207 pp., 77 illus.) $45.00

 Note

 ACE : Athens Center of Ekistics

 COF : "City of the Future" Research Project
 COG : "Capital of Greece" Research Project
 HUCO : "Human Community" Research Project

 These publications, though in very limited supply, can be obtained from the Athens Center of Ekistics, 24 Strat. Syndesmou Street,
 106 73 Athens, Greece. Price in US$ includes mailing cost (surface mail).
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 EKISTICS (modern Greek: OIKIZTIKH) is derived from the

 ancient Greek adjective oíkiotikóç, more particularly from

 the neuter plural oíkiotikó (as "physics" is derived from

 <puaiKá, Aristotle). The ancient Greek adjective oíkiotikóç

 meant: "concerning the foundation of a house, a habitation,

 a city or a colony; contributing to the settling." It was derived

 from the noun oíkiotiíç, meaning "the person who installs

 settlers in a place." This may be regarded as deriving

 indirectly from another ancient Greek noun, o'iKioiq,

 meaning "building," "housing," "habitation," and especially

 "establishment of a colony, a settlement or a town" (already

 in Plato), or "filling it with new settlers": "settling," "being

 settled." All these words grew from the verb oíkíÇw, "to

 settle," and were ultimately derived from the noun oïkoç,

 "house," "home" or "habitat."

 The Shorter Oxford English Dictionary contains a reference

 to an oecist, oekist or oikist, defining him as: "the founder of

 an ancient Greek ... colony." The English equivalent of

 oiKioTiKij is ekistics (a noun). In addition, the adjectives

 ekistic and ekistical, the adverb ekistically, and the noun

 ekistician are now also in current use. The French equivalent

 is ékistique, the German ökistik, the Italian echistica (all

 feminine).
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