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PREFACE

The Commission for Environmental Cooperation (CEC) is an international organization
created by Canada, Mexico, and the United States under the North American Agreement
on Environmental Cooperation (NAAEC). The CEC was established to address regional
environmental concerns, help prevent potential trade and environmental conflicts, and
promote the effective enforcement of environmental law. The Agreement complements
the environmental provisions of the North American Free Trade Agreement (NAFTA).

At the behest of Executive Directors William Kennedy and Adrian Vazquez, Tim
Whitehouse and Geoff Garver of the CEC Secretariat prepared this report pursuant

to Article 13 of the NAAEC. Article 13 is a section of the NAAEC that gives the CEC
Secretariat authority to prepare reports on important environmental issues and present
them to the governments and people of Canada, Mexico, and the United States.

Previous Article 13 reports have addressed the effects of transgenic maize in Mexico,
environmental challenges and opportunities of an evolving continental electricity market,
an agenda for preserving transboundary migratory bird habitat on the Upper San Pedro
River, an agenda for cooperation to address long-range transport of air pollution in North
America, and the death of migratory birds at the Silva Reservoir in Guanajuato, Mexico.

The CEC Secretariat would like to acknowledge the many individuals and organizations
that contributed time and energy to the successful completion of this report. Special
mention goes to the CEC Advisory Group on Green Building, chaired by Jonathan
Westeinde, whose members have worked under a very tight deadline to develop the
Statement and Advice on Recommendations that represent the core of this Secretariat
report (see listing of Advisory Group members on page 10). The Secretariat would like
to thank each one of them for their extraordinary dedication and collegiality over the
course of the last two years. The Secretariat would also like to thank the authors of the
background papers that were developed as part of this process (see list on page 11) and
the many government and public participants who provided comments at the workshop
and the symposium.

A draft of this report was provided to the NAAEC Parties, the Advisory Group and the
background paper authors for confidential review and comment. Comments were
received from Martin Adelaar, Jennifer Atlee, Alison Kinn Bennett, Odén de Buen,
Guillermo Casar, Roger Peters, José Picciotto, Marta Nifio Sulkowska, Leanne Tobias,
Cesar Trevino, Douglas Webber, Jonathan Westeinde, and Fernando Mayagoitia Wintron.
Environment Canada and the US Environmental Protection Agency provided additional
comments from interagency reviews of the draft report.

The CEC Secretariat would also like to thank Nils Larsson and Jean Cing-Mars of iiSBE
and Joel Ann Todd, a green building consultant, for their advice in designing the study,
selecting the Advisory Group and authors of the background papers, and preparing for
and conducting the first Advisory Group meeting in June 2006. Finally, the Secretariat
would like to thank the Secretariat staff members who helped in the development of this
report. These include: Doris Millan, Sophia Noguera, Katia Opalka, José Otero, Paolo
Solano, and Jeffrey Stoub.
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EXECUTIVE
SUMMARY

INTRODUCTION

In this report, the Secretariat of the Commission for Environmental Cooperation (CEC) recommends that
North American leaders make green building a foundational driver for environmental, social, and economic
improvement in Canada, Mexico, and the United States.

What is green building and how can it become such an important instrument for change?

Green building? refers to the use of environmentally preferable practices and materials in the design,
location, construction, operation and disposal of buildings. It applies to both renovation and retrofitting of
existing buildings and construction of new buildings, whether residential or commercial public or private.

By continually improving how we locate, design, build, operate, and retrofit buildings, North American
leaders can significantly improve the well-being of North America. Advanced energy-saving technologies
applied in buildings can result in enormous reductions in demand for fossil fuels and emissions of
greenhouse gases (GHG). Better design and building practices can also help address environmental
challenges such as natural resource depletion, waste disposal, and air, water, and soil pollution. Green
building can also help achieve gains in human health and prosperity.

Despite this potential for transformation, green building represents only a small percentage of building in
North America. By some estimates, green building currently accounts for about two percent of the new
non-residential building market in the United States and 0.3 percent of the residential market. In Canada,
green building trends are generally thought to be similar to those in the United States. In Mexico, there are
no reliable figures showing the extent to which green building exists in the marketplace. Although the green
building market is expected to grow rapidly in all three countries in the coming years, a substantial shift from
the status quo is needed to make these high-performance buildings the norm in North America.

GREEN BUILDING AND THE ENVIRONMENT

In Canada, Mexico, and the United States, commercial and residential building operations account for about
20, 30, and 40 percent of the primary energy consumption, respectively. They typically also account for 20

to 25 percent of the landfill waste and 5 to 12 percent of the water consumption. The United States Green
Building Council estimates that green building, on average, currently reduces energy use by 30 percent,
carbon emissions by 35 percent, water use by 30 to 50 percent, and generates waste cost savings of 50 to

90 percent.

Substantial research supports the health and productivity benefits of green features, such as daylighting,
increased natural air ventilation and moisture reduction, and the use of low-emitting floor carpets, glues,
paints and other interior finishes and furnishings. In the United States, the annual cost of building-related
sickness is estimated to be at $58 billion. According to researchers, green building has the potential to
generate an additional $200 billion annually in the United States in worker performance by creating offices
with improved indoor air quality.

Buildings also affect our quality of life, infrastructure development, and transportation systems. Beyond
individual buildings, poor site development often leads to inefficient land use, resulting in greater energy
consumption and travel time, loss of productivity, polluted runoff to surface water and wastewater treatment
systems, loss of agricultural lands, fragmented habitats, and fiscal stress to local communities.

1 The CEC uses the term “edificacion sustentable™ as the Spanish translation of “green building,” although a more precise translation of “edi-
ficacion sustentable” might be “sustainable building.” “Sustainability” generally encompasses environmental, economic and social aspects.
While the focus here is on the environmental aspects of buildings, we emphasize that to be sustainable, construction and development must also
account for economic and social concerns.



BUILDINGS AND CLIMATE CHANGE

Reports from leading scientists throughout the world underline the need for urgent action on climate
change. The Intergovernmental Panel on Climate Change (IPCC) projects that without more immediate
action to limit greenhouse gas emissions, global warming could cause irreversible and possibly catastrophic
consequences.

Every year, the energy used by buildings in North America causes more than 2,200 megatons of CO,

to be released into the atmosphere, about 35 percent of the continent’s total. Recent studies by the
Intergovernmental Panel on Climate Change (IPCC), McKinsey & Company (an international consulting firm),
and Vattenfall (a Swedish utility company), indicate that improved building practices are some of the quickest
and cheapest ways to reduce significantly greenhouse gas emissions, often with net economic benefit. An
increasing number of organizations, institutions, and government entities in North America are calling for
aggressive energy performance improvements in the building sector. In short, green building represents
some of the ripest “low-hanging fruit” for achieving significant reductions in climate change emissions.

A background study commissioned by the CEC Secretariat as part of this study signals the tremendous
possibilities in terms of energy improvements and greenhouse gas emissions reductions in the building
sector by 2030 and suggests a path forward toward zero net-energy and carbon-neutral buildings. A rapidly
increasing market uptake of currently available and emerging advanced energy-saving technologies could
result in annual reductions of 1711 megatonnes (MT) of CO, into the atmosphere in North America by

2030, compared to a business-as-usual approach. This is nearly equivalent to the 1756 MT of CO, emissions
from the transportation sector in the United States in 2000. With these dramatic reductions in energy
requirements, renewable energy could provide additional energy needs, making the widespread adoption of
zero net-energy and carbon-neutral buildings possible.

MOVING THE GREEN BUILDING AGENDA FORWARD

In the United States and Canada, many efforts are currently underway to accelerate the market

uptake of green building. Economics are helping to drive these changes. Studies show that the cost
premium to deliver sustainable properties to the market has declined considerably in recent years,
and that experienced teams are delivering them at costs competitive with conventional buildings.
There is, however, a cost to organizations to gain the experience necessary to achieve this. In addition,
studies show that the significant life-cycle financial benefits of green design more than make up for
the additional initial cost associated with green building. Unfortunately, in many cases, due to policy,
ownership, and business structures, the benefits of green building do not accrue to those making the
investment. Research presented in the background papers to this report shows how governments at
all levels are working to address these and other obstacles to influence the uptake of green building
through the integrated use of building codes; zoning regulations; tax-based incentives; and preferential
treatment for green developers (such as fast-track permitting). In addition, green building practices
are also being spurred by demand offset programs (in which a developer reduces energy and water
demand as a condition of permitting); preferred purchasing; tax shifting; and government-supported
research, development, and educational programs.

Mexico has a tradition of architecture that favors environmentally sensitive, small-footprint building
practices and designs. Policy efforts to promote green building are relatively new and generally focused on
the housing sector. The country’s National Housing Commission (Comision Nacional de Vivienda—Conavi)
is documenting green practices and working to define criteria for green homes. Infonavit, a large housing
fund in Mexico supported by mandatory employer and employee contributions, has created a “green
mortgage” program.
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The Comision Nacional para el Ahorro de Energia (National Commission for Energy Efficiency—
Conae) recently began work to implement a solar water heater program. This initiative, along
with green procurement guidelines, leasing and public sector services, is sure to play a part in the
process. Also, new hotels in some environmentally sensitive areas are integrating technology to
reduce their environmental footprint and a number of private corporations are designing their
headquarters to be more environmentally efficient.

Current market forces and government programs alone, however, will not drive the necessary
changes in the building industry. Key barriers to a market transformation in North America include:
the predominant practice by governments and institutions of separating capital and operating
budgets instead of using life-cycle budgeting; the split incentive problem, where the one who pays
for the green features often does not realize its benefits; a tendency to rely on business-as-usual
approaches in view of the perceived cost, risk, and uncertainty of green building; limited awareness
and knowledge of green building; and lack of coordination and consistency in government policies
affecting building.

In Mexico, additional barriers include the paucity of urban planning and building regulations

that address sustainability issues, the lack of a widely-used certification system for green building
practices, limited implementation of existing standards, and the lack of data on energy and water
use in buildings.

PROMOTING MUTUALLY BENEFICIAL COOPERATION

Similarities and differences within North America present an opportunity for governmental and
nongovernmental institutions and industry in the three countries to work to improve the building
sector. This effort can help strengthen the economies of North America by spurring new markets
and business opportunities for manufacturers, utilities, and other companies. Europe has strong
green building programs and segments of Asia and Latin America are beginning to embrace green
building. Green building will help ensure North American competitiveness in the global market

for products, technologies, and practices essential to North America’s future. These include more
efficient heating and cooling systems, advanced building materials, water-reclamation systems, high-
efficiency appliances, advanced insulation systems, energy-efficient lighting, and many more.

RECOMMENDATIONS FOR NORTH AMERICA

With these drivers and barriers, regional variations and global changes pushing and pulling the
markets in different directions, what can North American leaders do to help ensure green building
becomes standard practice in North America?

As part of the development of this report, the CEC Secretariat’s Green Building Advisory

Group issued a Statement and Advice on Recommendations for the Secretariat. The Advice on
Recommendations sets forth a specific path for how North America can accelerate the market
uptake of green building and make it the standard practice for all new and existing buildings.

The CEC Secretariat has adopted the Advisory Group’s Advice on Recommendations as its
recommendations for this report. These recommendations are designed to support and build on the
many ongoing efforts already occurring in North America by the federal, state/provincial and local
governments as well as many industry, trade and nongovernmental organizations.



Among other things, these recommendations call upon North American government, industry and
nongovernmental leaders to:

(1) Work together to develop a lasting and achievable vision for green building in North America.
This vision will help drive targets and strategies for green building and could result in the creation of
a common set of principles and planning tools for green building, with each country having region/
context-appropriate policies and programs to address differences in building codes, regulatory
environments, climate, and economic and social conditions.

To work toward this vision, the recommendations call for the creation of national, multi-stakeholder
task forces in each of the three countries, coordinated by the environment or other appropriate
ministry of each country and linked internationally through a cooperative mechanism such as the
CEC. These task forces would promote aggressive and consolidated approaches for accelerating
the achievement of this vision at the North American level, with united and integrated participation
of representatives of all components of the building sector and civil society.

(2) Set clearly defined targets with the goal of achieving the most rapid possible adoption of green
building in North America, including setting aggressive, realistic targets for carbon-neutral or net
zero-energy buildings. Modeling should be conducted and targets set for other environmental
parameters such as water use, wastewater generation, land conversion, use of environmentally-
preferable materials, embodied energy and waste loads, and to monitor performance for continual
improvements.

(3) Implement a set of strategies for enhancing, accelerating and integrating ongoing or new
efforts in support of green building. These strategies should include efforts to promote private
sector financing and proper valuation methods, and to increase knowledge through research and
development, capacity building, outreach, and the use of labels and disclosures on green building
performance. These efforts are particularly important for Mexico, considering its urgent need

for affordable housing and the need for widely recognized green building rating systems and a
nationally-coordinated framework that will support and enhance existing Mexican policies and
programs that favor green building.

North American governments at all levels should build on their progress to date and, as swiftly as
possible, adopt comprehensive and ambitious policies requiring all government procurement in the
building sector to achieve high levels of green building performance, with a firm commitment to
continual improvement over time.

These efforts should also push for continual improvement in policies, regulations, and codes and
develop and enforce effective mechanisms to monitor implementation. These include tax and other
financial incentives, such as graduated utility rates that encourage conservation, non-tax incentives
like expedited permitting, priority plan review, and density bonuses, among others. Over time,
government should emphasize the appropriate use of mandates, in addition to incentives, with the
view toward the advancement of green building performance targets. It is critical that all policies
and programs related to green building be integrated with comprehensive urban development
programs geared toward the development of sustainable communities.

Finally, the recommendations call for North American leaders to promote North American and global
cooperation in green building in such areas as trade in materials, conducting joint or coordinated
research programs, and to promote the sharing of data, information, and best practices.
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INTRODUCTION

THIS REPORT PRESENTS NORTH AMERICAN LEADERS WITH A TRINATIONAL
PLAN FOR MAKING GREEN BUILDING A FOUNDATIONAL DRIVER FOR
CHANGE IN CANADA, MEXICO, AND THE UNITED STATES. THE REPORT
WAS PREPARED OVER TWO YEARS, WITH THE HELP OF LEADING NORTH
AMERICAN EXPERTS ON GREEN BUILDING AND INPUT FROM THE NAAEC
PARTIES AND THE PUBLIC. THROUGH THIS PROCESS, THE CEC SECRETARIAT
IDENTIFIED THE KEY OPPORTUNITIES AND CHALLENGES FACING GREEN
BUILDING IN NORTH AMERICA.

THE PROCESS

To examine the status of green building in North America, as well as some of
the drivers and barriers to its development and implementation, in February
of 2006 the Secretariat of the CEC initiated this study.

Throughout, the Secretariat has relied heavily on the input and work of an
international Advisory Group convened by the Secretariat (see listing below),
background papers developed by leading experts in Canada, Mexico, and
the United States (see page 11), and materials presented and input received
at two Secretariat-sponsored public meetings.

GREEN BUILDING ADVISORY GROUP MEMBERS

JONATHAN WESTEINDE (CHAIR)
ANNE AUGER

BOB BERKEBILE

PETER BUSBY

GUILLERMO CASAR MARCOS
PATRICIA CLAREY

KAREN COOK

EVANGELINA HIRATA NAGASAKO
DONALD R. HORN

BENOIT LABONTE

SUSAN L. MACLAURIN

JUAN C. MATA SANDOVAL
DAVID MORILLON GALVEZ
SCOTT MULDAVIN

ROGER PETERS

JOSE PICCIOTTO

DIANE SUGIMURA

KAARIN TAIPALE

CESAR ULISES TREVINO
ROBERT WATSON

Windmill Development Group

Office of Energy Efficiency at Natural Resources Canada

BNIM Architects

Busby Perkins + Will

Ingenieros Civiles Asociados

Health Net of California and member of the CEC Joint Public Advisory Committee
EECOM

Comision Nacional de Vivienda (Conavi)

Office of Applied Science at the US General Services Administration’s Public Buildings Service
Borough of Ville-Marie, Montreal

GWL Realty Advisors

Secretaria de Energia

Universidad Nacional Autbnoma de México

The Muldavin Company, Inc.

Pembina Institute

Picciotto Architects

Department of Planning and Development, Seattle

Helsinki School of Economics’ Center for Knowledge and Innovation Research
Mexico Green Building Council

ECOTECH International
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GREEN BUILDING BACKGROUND PAPERS

PAPER 1: Green Building Energy Scenarios for 2030

Marbek Resource Consultants (Martin Adelaar and Mark Pasini),
Lawrence Berkeley Laboratory (Stephen Selkowitz),
Odoén de Buen

PAPER 2: Toward Sustainable Financing and Strong Markets for Green Building

Sinergia Capital Paper 2a: Green Building Market and

(Luis Antonio Garcia Diaz) Finance in Mexico

Malachite LLC (Leanne Tobias) Paper 2b: US Green Building Finance Review
Chris Corps Paper 2c: Valuing Sustainability

PAPER 3: Institutional Efforts for Green Building
Mario Molina Center Paper 3a: The Case of Mexico

Alex Wilson, Jennifer Atlee, Paper 3b: Approaches in Canada and
Halsall Associates (Doug Webber)  the United States

PAPER 4: Residential Green Building in North America

Paper 4a: Working Toward Accessible and

Fernando Mayagoitia Sustainable Housing in Mexico

Paper 4b: Promoting Residential Green Building in 11

Steven Winter North America: A Perspective from the United States *

Paper 4c: The Benefits of a North American

The Sheltair Group (Innes Hood) Strategy: A Perspective from Canada
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ONE

Advisory Group members included prominent developers and architects,
sustainability and energy experts, real estate appraisers and brokers,
together with local and national government representatives. The
Advisory Group provided direction to the Secretariat throughout the
development of this report. It also developed a Statement and Advice
on Recommendations that provides a vision, targets, and strategies

for making green building a reality in North America. Throughout this
report, we have borrowed heavily from the Advisory Group Statement
and adopted their advice to us on the recommendations to include in
this report.

The background papers address the impact by 2030 of several building
energy scenarios, financing and market consolidation of green
building, institutional efforts for increasing green building, and issues
associated with accessible and sustainable housing. The background
papers provide detailed information and analysis on many of the issues
discussed in this report. The complete set of background papers is
available on CEC’s website at <www.cec.org/greenbuilding>.

The public meetings included a workshop in Mexico City in February

of 2007 and a symposium held in conjunction with a meeting of the
CEC'’s Joint Public Advisory Committee in Seattle in May of 2007. These
meetings provided a unique opportunity for a wide-ranging dialogue
with Advisory Group members, authors of the background papers,
government and industry leaders, and interested members of the public
on the status and progress of green building in North America and on
ideas for improving the market penetration of green building.


http://www.cec.org/greenbuilding
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CONTENT OF THIS REPORT

This report has eight sections. After this introduction, the second section
looks at the development of green building principles in North America; the
third section examines how the benefits of green building can be a powerful
tool to improve the well-being of North America; the fourth section looks at
buildings and their role in the climate change crisis; the fifth section examines
green building energy scenarios for 2030 and the enormous potential for
green building to achieve energy efficiency improvements and greenhouse
gas reductions; the sixth section looks at the policies and practices behind
the momentum toward green building and some of the barriers that
impede the more widespread uptake of green building; the seventh section
examines some of the benefits of promoting green building cooperation on
a North American-scale; and the last section provides the CEC Secretariat’s
recommendations, which adopt the Advice on Recommendations put forth
by the Secretariat’s Advisory Group on green building.

WHAT THIS REPORT DOES NOT ADDRESS

Due to resource and time constraints, this report focuses largely on energy-
related environmental issues associated with green building. It spends less
time addressing topics such as water use and wastewater generation, land
conversion, use of environmentally-preferable materials, embodied energy
and waste loads, and issues associated with how green building can help
improve worker health and productivity.

Non-energy-related environmental issues are an integral part of green

building. To address these issues in greater detail, this paper recommends E
that an appropriate organization carry out modeling similar to the modeling

carried out in background paper 1: Green Building Energy Scenarios for 2030

for these other environmental aspects, along with related policy analysis.

A NOTE ON DATA

A notable lack of geographic balance exists in the literature and data on the
benefits and environmental performance and market penetration of green
building. Much of the data and information in this report comes from the
United States, followed by Canada and then Mexico: reflecting the general
availability of green building information in the three countries. The report’s
recommendations suggest how to address some of these data gaps.
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GREEN
BUILDING
IN NORTH
AMERICA

THROUGHOUT NORTH AMERICA, GREEN BUILDING DESIGNERS AND
BUILDERS ARE CREATING BUILDINGS THAT DRAMATICALLY LOWER
ENERGY CONSUMPTION, USE RENEWABLE ENERGY, CONSERVE WATER,
HARNESS NATURAL SOURCES OF LIGHT AND VENTILATION, USE
ENVIRONMENTALLY PREFERABLE MATERIALS, MINIMIZE WASTE, AND
CREATE HEALTHY AND PRODUCTIVE ENVIRONMENTS.

A. FEATURES OF GREEN BUILDING

Modern building practices often demonstrate little regard for energy
efficiency or the larger economic, environmental or social impacts of the built
environment. Green building attempts to break with these practices. Early
efforts to bring change to the building sector in the 1960s through the 1980s
generally focused on single issues such as energy efficiency and conservation
of natural resources. Green building now integrates a wide range of building
design, construction, and operation and maintenance practices to provide
healthier living and working environments and minimize environmental
impacts. Crucial to the success of green building has been the application

of integrated design principles—a whole-building-systems approach, which
brings together the key stakeholders and design professionals as a core
team to work collaboratively from the early planning stages through to the
building’s occupation.

Green building features can include high-tech, modern practices such as

(to name only a few) sensor-controlled and compact fluorescent lighting,
high-efficiency heat pumps, geothermal heating, photovoltaic cell arrays

and solar chimneys, on-site cleaning and reuse of wastewater; as well as
simple and often time-tested practices like attention to building orientation
and design, increased use of fresh air and natural light, improved insulation,
radiant cooling systems that take advantage of naturally occurring conditions,
managed forest or salvaged lumber products, recycled concrete aggregates,
green roofs, rainwater collection, waterless urinals, facilities for bicyclists,
permeable pavers, cork flooring, and use of local products.

Current green building practices are not limited to one type of building or
market niche, geographic location or business model. Increasingly, green
building is seen as part of comprehensive urban development programs
geared toward development of sustainable communities with emphasis
on integrating green building with sustainable urban infrastructure for
transportation, gas and electric utilities, potable water, waste disposal and
recycling, storm water and wastewater management and sewage.



TWO

B. HOW WIDESPREAD IS GREEN BUILDING?

The number of green buildings certified as part of voluntary rating programs,
market surveys, and anecdotal evidence indicate tremendous growth in

this field, although that number remains very small. Without widespread
performance data and agreed upon performance benchmarks for comparison,
no method exists to determine precisely how many buildings are green.

By some estimates, green building currently accounts for about 2 percent of
the new non-residential building market in the United States and is expected to
grow to between 5 and 10 percent by 2010. The estimates for green residential
buildings are even smaller, at 0.3 percent of the market; this market is also
expected to grow due to high consumer confidence and a growth in the number
of green builders.? The increased number of green building organizations is
evidence of the growing interest and enthusiasm in this sector. The largest
green building organization in the United States, the US Green Building Council
(USGBC), has over 12,000 member organizations and estimates the green
building industry—almost non-existent a decade ago—is how worth upwards
of $12 billion. While similar surveys on the green construction market have not
been conducted in Canada, green building trends generally are considered to
be similar to those in the United States. The Canada Green Building Council
(CaGBC), launched in 2002, has 1400 members.

In Mexico, there are no current estimates on the number of green buildings.

However, the country has a tradition of architecture that favors environmentally

sensitive, low impact building practices and designs. 