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I’d like to thank the Conference organizers for the opportunity to address you today on the topic of Sustainable Community Design and Development for the 21st Century.

During this presentation, I’ll describe the first international competition staged to formulate new models of community design that will be capable of accommodating future urban growth without degrading the quality of our shared environment. During this description, I’ll highlight the common challenges all communities face in the pursuit of sustainability and I’ll share a set of innovative design, development and management mechanisms to them. And, I’ll conclude my presentation today by describing an emerging network of collaborating organizations that are producing the models, tools and training necessary to enable us to design more energy and resource-efficient communities for the 21st century.  

But before I begin, a few words about the Global Energy Center for Community Sustainability at the Gas Technology Institute. GTI, our parent company, is a nonprofit energy and environmental technology research organization located near Chicago, Illinois. The Global Energy Center brokers energy technology and policy research initiatives among government agencies, corporations and universities that advance our understanding of how to design, build and manage more sustainable communities. Results of these initiatives are then translated into practical tools and shared with communities across the nation and around the world. 

About three years ago now, one of these research initiatives led us into the first International Competition for Sustainable Urban Systems Design, a competition staged by the International Gas Union. The IGU as it is known, was interested in understanding how energy could be used to support the future economic growth and development of our cities without degrading either local or global environmental quality. The competition challenged some of the world’s top urban planners, architects, engineers, technologists and city managers to produce: 
· A design for an existing city that by 2103, would result in the sustainable 
use of all resources & the practical elimination of global greenhouse gases

· A description of a  “Total Energy System”, in which all aspects of production, consumption and waste disposition are environmentally compatible

· A roadmap defining the institutional, economic, technological & social developments necessary to reach sustainability by 2103

Nine design teams responded to the challenge representing nine nations in seven global regions. Each selected a subject city to be the focus of their design entries. These were: 
Argentina:

Buenos Aires

Canada:

Vancouver

China:


Changshu 

Germany:

Berlin

India:


Goa 

Japan, two teams:
Tokyo & Mishima 

From Russia:

Vologda 

United States:

San Diego

Mexico:

Tijuana

GTI received the charge to organize the team to develop the official U.S. entry.  We did so by staging a U.S. national competition for Metropolitan Energy Design during 2001 and 2002.   The City of San Diego won that competition and became our subject city. However, after our first baseline assessment meeting, it became clear that we would also have to include the surrounding cities that shared the same air and water basin if we were to develop a truly sustainable urban system design. Therefore, the design entry covered San Diego, the 17 municipalities of San Diego County and the Mexican cities of Tijuana, Tecate and Rosarito. 

During the competition, team leaders and project managers met in Tokyo and Kula Lumpur in formal exchanges while informal exchanges occurred between the U.S. team and the Chinese team in Beijing, Shanghai and Changshu. Although we shared with each other the specific challenges we were confronted with in our subject cities, we did not share the solutions we proposed in the design entries until we met in Tokyo for their presentation before a blue-ribbon jury assembled by the IGU. 

That jury consisted of:

- Mayor of Curitiba, Brazil (some called the father of sustainable urban mass transit), 

- Member of the German Parliament and an expert on sustainable governance, 

- Curator of the Alexandria Museum in Cairo /previous Dir. World Banks Sust. D. Fund, 

- Information technology expert from New Castle University in England, 

- CEO of a leading Energy Company here in the U.S. 

- Leading university researcher and author on the subject from Tokyo 

- Communications expert and national news anchor from Soel, South Korea

While it was not a surprise that most of the subject cities shared very similar challenges, it was quite a surprise that the majority of the Team’s proposed solutions were very similar. 

The top ranked challenges among all the teams included: 

· Urban Sprawl

· Energy Consumption Impacts

· Material Resource Depletion

· Transportation Congestions & Air Quality Impacts

· Water Quality Degradation

· Affordable Housing Scarcity

· Government Fragmentation

· Marketplace Dysfunction, and

· Public Ignorance

Let’s briefly consider each of these challenges and the common and some not-so-common solutions proposed by the design teams to address them.

Urban Sprawl

The principal driver for all 8 subordinate challenges is without question – Urban Sprawl or environmentally insensitive development practices and uncontrolled/unregulated growth that is consuming prime agricultural, forests and wetlands, stressing natural resources & threatening biodiversity.

Potential solutions offered included:

· Urban containment or growth boundaries;

· Mixed-use development & optimization of existing urban footprints;

· Concentration of growth in self-sufficient urban cells/clusters or villages.

In this latter scheme, each cell or cluster contains employment, recreation, food production and even environmental quality management systems control.  Although largely independent of one-another, there would also be some specialization of services and functions among the cells to promote diversity and to give character to the distribution of distinct activities across the urban landscape.

Probably the best example of the latter was captured by the second Japanese Team with their concept of a “Cellular City” depicted in this bottom graphic for what is today the sprawling city of Mishima at the foot of Mount Fuji. This next slide indicates the interaction between what they termed as green cells and community cells. Essentially a small-scale circulation systems consisting of green cells supporting both the environmental quality management requirements and recreational needs of the community cells that house both residential structures and support local economic activities. 
ENERGY CONSUMPTION IMPACTS

The next major challenge entailed:

· An over-reliance on fossil fuels & associated local & global environmental degradation, and  

· Lack of public awareness & concern for energy efficiency & conservation

Proposed Solutions included:

· Use of Renewable Energy Resources (solar, wind, hydro., biogas, geothermal, waste-energy systems, etc.);

· Development of Net-zero energy buildings, combined cooling-heat-power systems & distributed generation;

· Promotion of community-based resources management and various mechanisms to engender citizen awareness of and involvement in resources conservation.

According to the competition judges, the U.S. Team led all the national teams in its comprehensive approach to the sustainable management of energy resources. We have produced a 15-minute DVD that provides a computer animation of our sustainable energy and resource management system that is available to anyone interested if you leave your business card with me at the end of the presentation.  

MATERIAL RESOURCE DEPLETION

Of course intrinsically related to energy consumption are the problems of material resource depletion and specifically:

· The Growing solid waste disposal dilemma;

· Largely driven by the single-purpose, one-time use 
of materials in transportation; buildings & commodities;

· And the high embedded energy cost of materials

Potential solutions offered by the teams included:

· Waste minimization / “Cradle-to-Cradle” design, manufactg. & commodity leasing

· Adaptive reuse of existing structures using green building standards & controls

· Building deconstruction

· Utilization of alternative recyclable materials 

The Canadian team offered one of the best examples of a holistic approach to responsible material resources management. Here we see their life-cycle management scheme that covers all of the essential components you’d expect from a comprehensive approach – from to closed-loop material use, waste minimization and conservation through to shared liability for manufacturers and consumer alike with regard to materials consumption.
TRANSPORTATION CONGESTION & AIR QUALITY

An enormous problem faced by all of the competing teams but nowhere a more urgent problem than in the developing world. This is particularly true given the rapid rate of urbanization, consumerism and the heavy reliance on moped/motor trikes in many of these cities. Specific challenges shared by all were:
· Congestion across the metropolitan region, 
particularly along city-suburban thoroughfares;

· Air emissions (ground-level ozone) & noise;

· Limited availability of appealing public transit.

The common solutions offered by these teams included:

· Efficient transit & transit-oriented development;

· Surface light rail, trolley, flexi-bus and mono-rail systems;

· Alternative fuels & propulsion systems (compressed & liquid natural gas, 
ethanol, hydrogen fuel cells & electric motor engines).

The Russian and Indian teams provided some novel approaches to these challenges. The entire Russian design was in fact a mega-scale transit-oriented-development and the Indian team dealt with commercial freight mobility through a cleaver computerized container transit network integrated across the community and capable of remotely controlled, door-to-door transport of goods between producers and consumers. 

WATER QUALITY DEGRADATION

This challenge was shared by practically all of the teams to one degree or another, with the possible exception of the Canadian team surrounded by the freshwater resources. For most of the other cities and most particularly for the U.S., Chinese and Indian teams, the following elements of this challenge were considered to be major impediments to sustainability:

· Inadequate drinking water supplies;

· Urban & agricultural non-point source pollution & wetlands losses; and

· Inadequate control of municipal effluents.

Solutions offered included:

· Comprehensive watershed protection controls & stewardship programs;

· Natural wastewater filtration utilizing wetlands & sanitary solids recycling; and

· Water reclamation and reuse.

In this slide we see some of these problems addressed on both the macro and micro-scale.

The first image is of the WEI landuse system proposed for the Chinese City of Changshu. Essentially, it entails a network of embankments designated to contain human settlements and activities within a larger grid designed to respect ecological resources and the river system. In the lower right we see the residential water quality management system featured in the Indian entry. It begins by establishing limits for the built environment and specifically land and roof area coverage for the urban centers by the availability of water. It also features household-scale water reclamation and recovery. 
AFFORDABLE HOUSING SCARCITY

Not surprising, a common challenge practically everywhere today.  Specifically the teams identified both:

· Initial Cost of home ownership as well as utility maintenance & “fuel poverty”

· Including associated public health concerns w/ use of primary fuels; 

· Substandard housing w/ inadequate sanitation.

The most common solutions offered included:

· Adaptive reuse of the existing building stock to satisfy demand;

· Various methods of improving building energy efficiency;

· Targeting mortgage qualification programs for reconstructed housing projects.

The U.S. Team elected to focus its design efforts on the affordability of new home construction and operation through efficiency components. 

GOVERNMENT FRAGMENTATION

Perhaps the single greatest social challenge to overcoming all of the preceding challenges and those to follow is that of government fragmentation – specifically: 

· Lack of institutional arrangements that enable ecosystem-wide sustainable design, development and management;

·  On the other end of the same problem is a perception that a regional approach the resources management would result in the loss of local control over local issues.

Among the solutions offered were:

· Regional form of governance for regional resources and functions;

· Region-wide resources management & development strategy; 

· Neighborhood/village management councils & local autonomy to reach regional goals.

Perhaps it is not a surprise that all of the competing teams proposed the creation of some form of regional approach to community governance and management and more typically an approach defined by an ecosystem.  

Additionally, as a direct result of the U.S. team design process that focused on the combined San Diego-Tijuana binational metropolitan region, there is now a joint regional workgroup forming to address precisely this challenge. Although initially focused on single-issue areas such as energy and water, overtime, they intend to move increasingly toward an integrative approach to interrelated urban systems management. 

MARKETPLACE DYSFUNCTION
Another major challenge most teams identified among their top concerns was marketplace dysfunction and the distortion it creates among consumers with regard to the sustainable use of commercial products and services. In one form or another, all nine teams, including those representing nations with substantially different economic systems than ours, dealt with some aspect of this challenge in their design entries.  The two common elements of this challenge include:

· The exclusion of costs associated with environmental & social externalities 
from commodity pricing & markets;

· Market distorting government subsidies for unsustainable practices, particularly in the area of energy, in all of its forms. 

Potential solutions offered by the teams included:

· Integration of an ecological footprint approach to urban design & development;

· Introduction of full-cost accounting & pricing within commercial market segments;

· Consumer education & empowerment initiatives to build sustainable markets 

The Canadian design entry dealt most extensively with this challenge and adopted not only a full-cost accounting approach to energy and material consumption but also the ecological footprint concept to their development pattern planning. 

PUBLIC IGNORANCE

Finally, we come to the universal challenge of public ignorance, indifference and ultimately, detachment from what needs to be a fully participatory process of building more sustainable communities. After completing their baseline assessments most of the teams concluded that:

· Most individuals are simply unaware of the impact their lifestyle choices have on the sustainability of local and global resources, and that...

· Those that are aware believe that the responsibility for sustaining resources belongs to someone else and/or that science & technology will ultimately solve problems of resource constraints before it is too late. (As a personal comment, I have to say that it my observation that this is particularly true in the United States).

The proposed solutions for this challenge included:

· Awareness building & educational initiatives;

· Product sustainability certification & labeling to promote responsible consumer choice;

· Some form of citizen engagement in resources management.

Although all of the teams addressed the challenge, the Indian team design entry dealt most extensively with it through both building and community-scale design that would promote individual citizen participation in energy, water and material conservation. 

Well, how did the competition wind up and more importantly, what practical value has it generated?  First place in the competition went to the Canadian team for their design based on an ecological footprint approach and an exhaustive stakeholder process conducted over 2.5 years with more than 500 participants. 

The U.S., Indian and Second Japanese teams also received awards for their integrated community energy systems design, indigenously-led sustainability transition plans, and their urban retrofit models for sustainability, respectively. 

But the real winners are each of the communities that served as subject cities as each is now the focus of follow-on activities catalyzed by the design effort. 

At the conclusion of the competition and during the international symposium that followed in Tokyo, Gary Neale, CEO of NiSoucre and the sole American judge, challenged the energy industry in attendance to recognize their opportunity and indeed responsibility for creating more sustainable urban communities. He further suggested that the energy industry needed to take a leadership role in promoting the more sustainable use of energy resources across all community functions. 

Inspired by his challenge, GTI is now working with the U.S. Department of Energy to do just that. 

The principal vehicle for this is known as the Global Energy Network (GEN) for Community Sustainability. The GEN is an emerging affiliation of organizations that will collaborate on energy efficiency initiatives that contribute to the economic, social and environmental health of communities around the world. These will include initiatives that accelerate the integration of cleaner and more efficient-energy technologies in the development and operation of residential buildings and municipal, industrial, commercial and transportation infrastructure and facilities. Network affiliates will also pursue initiatives that promote community-wide energy efficiency through comprehensive community design and development projects that support long-term sustainable growth. 

Toward these ends, the Network affiliates will collaborate to:

· Produce Tools, Training, Technology Research & Demonstration Initiatives to increase the capacity of public and private planners, architects, engineers and developers to design and build energy-efficient community development projects;

· Facilitate Sustainable Energy Project Investment to increase the flow of capital to fund energy-efficient and environmentally sound community development projects; 

· Promote Community Governance Models & Exchanges to create stable, enlightened and flexible institutional environments and policies that encourage entrepreneurial initiatives and private investment in projects supporting energy-efficient and environmentally sound community development; 

· Disseminate Community Energy Planning Resources to promote a “systems” approach to planning and development that reduces energy intensity across all community end-uses and associated environmental degradation through energy and material recycling and reuse;

· Facilitate Global Energy Awareness Campaigns to inform energy consumers across all sectors about the most economically efficient and environmentally benign technologies and best management practices available today.

Currently, the Network consists of three national affiliate organizations. These include affiliates in China, Israel and the United States. Discussions are also taking place with prospective sponsors for affiliates in Australia, Canada, Germany, India, Japan, the Netherlands, Thailand and the United Kingdom. The initial coordination of the Network’s collaborative research, development and deployment agenda will be provided by the U.S. Global Energy Center at GTI. 

We encourage you all to learn more about the GEN and its resources by visiting the website at www.globalenergycenter.org 

Thank you for your attention today!

For More Information Please Contact: 
Doug Newman at 847-768-0680

doug.newman@globalenergycenter.org   or    www.gastechnology.org/sustainability
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