It’s the Architecture, Stupid!
Who really holds the key to the global thermostat? The answer might surprise you.
by Edward Mazria

One of the keys to slowing global warming on our beautiful little blue planet may be educating architects and
other building professionals about designing and
building more efficient buildings.
Photo courtesy of NASA
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It’s the Architecture, Stupid!
We need to turn down the global thermostat, but it’s locked. Who holds the key?
It’s the architects.

The Case for Architecture
By graphically rearranging the traditional way of reporting energy use and gas
emissions, the key to visualizing the issues
and the actions necessary to address the situation becomes clear. Creating a new sector termed “Architecture,” which combines
the residential and commercial sectors and
that part of the industrial sector containing industrial buildings and building materials, a new and very different picture

Figure 2

emerges. This picture clearly illustrates the
problem and the sectors that must be carefully investigated in order to effect a change
(Figure 2).
In this new picture, Architecture consumes approximately 48 percent of all the
U.S. energy produced and is responsible for
46 percent of all U.S. CO2 emissions annually, almost double any other sector. It’s
also the fastest growing energy-consuming and emissions sector (Figure 3).
Buildings are among the most long-lived
physical artifacts society produces. They
are typically used for 50-100 years, so their
inertia has a major impact on future energy
use and emissions patterns. Today’s architecture will be with us for a long time.
Architects design most buildings and
specify all the materials used in their construction. The design of a building—its
form, fenestration, construction materials
and finishes—largely determines the building’s lifetime energy consumption and gas
emission patterns.
The mechanical and electrical systems
incorporated into a building design will convert today’s fossil fuel energy to make that
design habitable—to heat, cool, light and
ventilate spaces as well as power equipment. Buildings can be designed to use
large or small amounts of imported energy
and in some cases no imported energy at all.
Today, architecture has become
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estranged and totally divorced from nature.
Most structures are designed to be isolated from their surrounding environment.
They require an uninterrupted supply of
fossil fuel energy in order to operate.
Otherwise, if their energy supply is discontinued, they become uninhabitable—
too hot, too cold, no light, etc. They insulate
themselves against the environment for as
long as possible in an effort to preserve
their internal conditions. The construction
standards and building codes in force today
fully support this design strategy.
Currently, most building energy codes
require ample insulation values for walls,
roofs, foundations and glass areas in support of this design strategy. These
codes are at the point where more
stringent requirements yield very
small returns. In many cases the energy it takes to produce the additional
material is greater than any potential
savings. In fact, U.S. energy consumption per square foot of building
has been increasing slightly since
1990, a testament to the fact that
building codes have not been effective in stimulating further reductions
in the Architecture sector.
We know that buildings can be
designed today to operate with less
than half the energy of the average
U.S. building at no additional cost.
The design information needed to accomplish this is freely available. It was
developed in the 1970s and 1980s
along with demonstration projects
that were built and monitored at that
time. The Mt. Airy, North Carolina,
library is an example of one of these
demonstration projects (see photo,
page 49). Since then, many buildings of all types have been designed
and constructed with annual energy
consumption and CO2 emissions of
50 percent to 75 percent below the
U.S. average, further illustrating that
this magnitude of reductions is readily attainable.

accredited schools of architecture in the
U.S. with an enrollment of more than 30,000
students. Fewer than half the schools have
faculty with a deep understanding of the
design principles necessary to transform
architecture from its mindless and passive
reliance on fossil fuels to an architecture
intimately linked to the natural world in
which we live. And, of the schools that do
have faculty with experience designing lowenergy buildings, many have only one faculty member with the necessary expertise.
There is precious little time to educate
thousands of faculty in the design principles
necessary to effect a dramatic change in
the Architecture sector’s emissions output
and operational and embodied energy consumption patterns. However, because of
the nature of architectural programs and
their system of design studios, the education of students and faculty can take place
almost overnight.
What is needed in each and every “studio,” included as a requirement in the problems issued to students, is that architecture be designed to engage the environment in a way that significantly reduces or
eliminates the need for fossil fuels. Due to
the investigative nature of the design studio, students educate themselves through
the research necessary to address the
design problem, and—through studio critiques—they will educate their instructors
as well.

Blueprint for a Revolution
Achieving these reductions in the Figure 3
Architecture sector will require
nothing short of a revolution in the architectural design community. The challenge
is that the architecture inherited from our
predecessors is no longer valid today. The
global problems we now face provide the
basis for a new architecture and a dialogue
with nature that will give this new architecture its uniqueness.
This revolution, if it is to succeed, begins
with design education and the understanding that each work of architecture has global implications. There are currently 124

Schools must also offer computer simulation and living systems courses to augment the design studio and provide students with a deep understanding of the
principles involved in natural processes.
The schools, then, have the potential to
institute changes in the profession so profound that we can begin to speak about a
new direction in architecture. It thrusts
architecture into a pivotal role in solving a
critical global dilemma, and in doing so it
serves the highest creative purpose.

Figure 4

To ensure that all this takes place quickly, the National Architectural Accrediting
Board should make the accreditation of
architecture programs contingent upon fulfilling the above requirements, and State
Licensing Boards must include in their professional architecture licensing exam a
segment requiring an understanding of
these principles.
There are other beneficial impacts to
implementing this educational strategy.
Roughly 15 percent of architecture students
come from abroad and many of these international students are in graduate programs.
The U.S. will be training these students,
many of whom will return to their native
countries, in the design principles necessary to affect significant worldwide reductions in greenhouse gas emissions. This is
especially important in developing nations
as they strive to increase their standard of
living with major investments in infrastructure and building projects.
And schools with studio-based industrial design and interior design curriculums
can incorporate the same strategies to effect
a major change in their programs as well.

Meeting the Challenge
Coupled with this transition in design
education, there must be a process in place
to support a similar movement in the professional architecture community. To set
the wheels in motion, federal and state governments should require that all government renovation and new building projects
be designed to meet an energy consumption
performance standard of one half the U.S.
regional average for that building type. Once
this standard is established, most city and
county governments, school boards, housing authorities and educational institutions
will follow suit with similar standards.
The adoption of these performance standards should be linked to an intensive federal program to refine and transform complex and cumbersome building performance simulation programs so they are userMay/June 2003

replace the need to construct most of 1300
friendly, graphic in format and seamlessly
new power plants over the next 20 years
integrated with the Computer Aided
projected by the Administration’s National
Design and Drafting (CADD) programs
Energy Policy. It would reduce the need to
currently used by architecture firms. This
mine, transport and burn 750 million tons
will ensure that architecture firms will
of coal and build thousands of miles of new
have the appropriate tools necessary to
gas pipelines and power lines during that
comply with the new standards.
same period.
When these simulation programs are in
widespread use, building codes for all housing developments and
commercial, institutional and multi-family buildings can be
changed from their
current prescriptive
requirements to the
newer performance
standards that will be
in place for all government buildings.
The
American
Institute of Architects
(AIA) has produced a
wealth of information
regarding the embodied energy in building
materials. To further The Natatorium of the 170,000 square foot Genoveva Chavez Community
reduce energy con- Center in Santa Fe, New Mexico, is a current example of a building that
sumption and emis- incorporates south-facing clerestories for daylighting and heating, as
sions
in
the well as to take advantage of the special quality and intensity of light in
Architecture sector, Santa Fe.
this material should be incorporated into a
The Key
federally sponsored, nationwide, AIA conThe American architectural community
tinuing education program with the specifhas the unique opportunity to lead the way
ic goal of reducing the embodied energy of
in reversing the destructive trend of humanbuilding designs by a modest 15 percent by
induced climate change. They hold the key
the year 2008.
to the lock on the global thermostat. If they
With about 1.75 billion square feet of
open the lock, and if the automobile indusbuilding demolition, 5 billion square feet
try likewise accepts its responsibility to
of new construction and 5 billion square
increase the gas mileage of its fleet—and if
feet of renovation taking place in the U.S.
more States require that a percentage of
each year, the potential for annual energy
their energy come from non-polluting
consumption and CO2 emissions reductions
renewable resources—then the U.S. will
are enormous. If the above programs were
have a viable strategy in place to combat
fully implemented, energy consumption
global warming and restore its international
and emissions in the entire Architecture
good will and credibility. ❂
sector would stabilize and begin to decline
(Figure 4). This would put the U.S. well on
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its way toward meeting its international
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buildings, these programs would also
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Figure 4
(Architecture sector in quadrillion Btus)
The Architecture (+program) scenario assumes the programs outlined in this article are fully implemented as follows: (1) energy consumption reductions for government owned buildings are implemented in 2004, (2) energy consumption reductions for all buildings are implemented in 2007 and
(3) the 15 percent embodied energy reduction for all buildings is implemented over a 5 year period, beginning in 2005. The Architecture (+program, +10/20) scenario assumes the programs outlined in this paper are fully implemented, as well as the States implementing a renewable energy
portfolio standard (10 percent of electricity supplied by renewables by 2015 and 20 percent by
2025, as outlined in the Union of Concerned Scientists Clean Energy Blueprint, October 2001).

