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Compelling Yet Unreliable
Theories of Sustainability

Theories of sustainability in American architecture are contingent upon a number of compelling
yet unreliable claims that condition the discourse and practice of sustainability. This article identi-
fies illustrative examples of these claims and discusses their importance today. The intent is to
emphasize the cogent aspects of these claims while also discerning other approaches to sustain-
ability. The major conclusion is that teaching technics and the expansion of the concept of context
constitutes the most productive means for the advancement of sustainable practices.

There is an ecology of bad ideas, just as there is
an ecology of weeds, and it is characteristic that
basic error propagates itself — Gregory Bateson'

In the case of the unreliable narrator in fiction, the
compromised credibility of a narrator becomes
evident through narration that is at once compel-
ling yet fallacious, biased, misguided, or otherwise
misleading.? As a device within fiction, this type of
narration slowly compromises its reliability and
thereby alters the reader’s interpretation of a text.
In doing so, such narration opens up new per-
spectives on previous events and ideas in a text.
Consequently, the reader comprehends previous
content in new ways.

In what follows, | contend that the discourse
on sustainability unwittingly follows the logic of an
unreliable narrator. Some of its assumptions are
biased, misguided, or misleading. These claims
include what | describe as the Energy Crisis and the
Construction Industry Waste claims. | also discuss
the claims central to Technological Determinism
and Vernacular/Regional Determinism. Over the
years, these claims have compelled policy and
action, but they contain limitations.? To be clear, |
do not contend that the protagonists of sustainable
architecture are themselves personally unreliable.

Rather, the claims at the base of common
approaches to sustainability prove unreliable. The
aim here is to reconsider this basis. In doing so, |
intend to amplify sound aspects of these claims
while also proposing other approaches to sustain-
ability engendered by a more thorough under-
standing of technics and context.?

Claim 1: Energy Crisis
Prior to the oil shortage in the early 1970s, issues
pertinent to current sustainability in architecture
were pragmatic topics devoid of rhetorical exag-
geration. Researchers such as James Marston Fitch
and Victor Olgyay developed environmental issues
primarily as technical, albeit provocative, advance-
ments of modern architecture.® After the oil
embargo, this attitude changed. The temperament
of topics related to the sustainability of architecture
shifted from the literal and actual to the rhetorical.
Since then, claims about the scarcity of energy
resources have routinely been used to warn of an
impending energy crisis. These claims have become
pervasive in our culture, reestablished by periodic
spikes in the price of oil. In time, these claims have
become a core component of sustainability. Intro-
ductions to several books on sustainability in
architecture base aspects of their arguments for
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sustainable practices on statistical claims about
potential energy shortages.® In the context of cer-
tain resources such as petroleum or coal, such
claims are valid. But when considered broadly, the
claims can be shown to be rhetorical escalations
designed to incite awareness and urgency rather
than foster reflective and intelligent practice. As
Figure 1 demonstrates, there is in fact no real
energy shortage. There is only a crisis of human
choices in respect to our energy practices.” Every
building site—every milieu—is a vortex of surplus
solar-induced energy. As George Bataille noted,
“’On the surface of the globe, for living matter in
general, energy is always in excess; the question
is always posed in terms of extravagance. The
choice is always limited to how the wealth can be
squandered. ... Hence the real excess does not
begin until the growth of the individual or

group has reached its limits.”® Architects
compelled by the Energy Crisis claim underutilize
this excess.

In architecture, one response to the Energy
Crisis claim has been the paradigm of conservation.
In this paradigm, the aim of the good is to do less
bad. While conservation is well intended, it is
a thermodynamically pessimistic paradigm and
ultimately a futile pursuit. By focusing on reduction
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1. Daily arrival of solar energy on earth compared to other energy
quantities. Based on William P. Lowry, Atmospheric Ecology for
Designers and Planners (New York: Van Nostrand Reinhold, 1991),
p. 317.

Solar energy received by the sun each day 1
Melting of an average winter's snow during the spring 10/100
A monsoon circulation between ocean and continent 10/100
Use of energy by all mankind in a year 10/100
A mid-latitude cyclone 1/1,000
Atropical cyclone 1/10,000

Kinetic energy motion in earth's general circulation 1/100,000

The first H-bomb 1/100,000

A squall line containing thunderstorms and perhaps tornados 1/1,000,000

A thunderstorm 1/1,000,000,000

The first A bomb 1/1,000,000,000

The daily output of Boulder Dam 1/1,000,000,000

Atypical local rain shower 1/10,000,000,000

Atornado 1/100,000,000,000

Lighting New York City for one night 1/100,000,000,000

rather than production, conservation conditions
architects to work on the wrong problem. It diverts
architects from a more optimistic approach
grounded in the surplus and excess described by
Bataille. In contrast to the conservation paradigm,
the aim for architects should shift from using less
energy toward the means of capturing, channeling,
and producing energy available in the milieu of

a project.® For example, current building physics
consultants such as Transsolar, Atelier Ten, or Peter
Meierhans work to maximize the thermodynamic
potential of a building in its physical milieu and
demonstrate a more optimistic mode of practice.
The paradigm of conservation, on the other hand,
remains focused on mitigating the problem of what
Reyner Banham described negatively as “power
operated solutions.”'® The building physics con-
sultants seek the integrated “structural solutions”
that Banham sought. The claims and techniques of
conservation limit an architect’s conception of

a project’s milieu.
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The energy in the milieu is maximal, not min-
imal. As such, architects need a more imaginative
yet real conception of the physical milieu of archi-
tecture. A pedagogy that exposes architects to the
full vitality of this milieu would focus not only on
maximizing available energy resources but would
consider the relationship between energy and our
technics as well." Technics refers to the broader
context of technologies, as embedded within a his-
torical, social, economic, ecological, and intellectual
framework. Regrettably, architecture tends to teach
its technical practices as isolated and technologi-
cally determined rather than socially constructed.
Technology in other disciplines is a variable of social
practice and progress, not its determinant. As Gilles
Deleuze has stated, ““Tools always presuppose
a machine, and the machine is always social before
it is technical. There is always a social machine
which selects or assigns the technical elements
used.”"? Social needs and desires predetermine any
technical system. For example, the social, eco-
nomic, marketing, and physiological history of air
conditioning technology is central to the condi-
tioning of spaces, people, and energy practices in
the twentieth century. As Gail Cooper demon-
strated, the marketing and social choices of air
conditioning determined as much about the
development of air conditioning as its engineers.'
As such, the somewhat irrational history of air
conditioning marketing is more central to its
widespread use than its efficacy as a means of
achieving human comfort. As these systems
developed over time, the habitual conditioning of
spaces, people, and energy practices with air con-
ditioning systems became a prime factor in the
perception of an energy crisis. The relationship
between air conditioning and energy use has been
determined socially rather than scientifically and so
will its alternatives. When presented as socially
constructed, architects can understand the positive
and insidious possibilities of conditioning and
develop alternate modes. Such instruction belongs
alongside conventional pedagogical approaches to

the technical descriptions of “environmental control
systems.” Merely teaching architects the technical
components, systems, conservation strategies, and
their integration in “environmental control” courses
limits the horizon of sustainability.’*

Claim 2: Construction Yields Half of the
Landfill Waste and Buildings Consume
Half of the Energy in the United States
A litany of statistics about the material and energy
wastes of buildings is a common rhetorical device in
American sustainability. These statistics are central
to the introductory arguments for numerous books,
articles, and Web sites on the subject.'® The sta-
tistics draw attention to the role of the construction
industry in a context of increasing consumption and
diminishing resources.'® Yet, one must also keep in
mind another statistic that should temper
responses to these statistics: all architecture firms
represent about 3 percent of the total construction
economy in the United States.!” The other 97 per-
cent comprises everything from road construction,
bridges, and other infrastructure in addition to
buildings not designed by architects. Consequently,
architects are directly in control of 3 percent of the
waste flow so often cited. While architects clearly
need to provide leadership through example and
affiliation, architects in conventional practice are
not as immediately empowered to alter these
industry-wide statistics as the claims suggest. In the
arguments about material and energy waste, these
statistics routinely overstate architecture’s direct
ability to affect waste flows.'® Architecture is one
among several culpable industrial parties. Our
technics contain energy and material flows
unimaginable to many architects trained to view
buildings as autonomous objects rather than
extensive systems. Effective strategies for con-
struction waste must address the reality of larger,
more systemic problems. Architects certainly have
a role here. However, the rhetorical escalation of



our role in conventional practice obfuscates cogent
strategies.

One response to these statistics has been
recycling. Recycled steel, reclaimed wood, and
leased carpet are obvious and necessary choices in
building production. However, it remains an open
question whether recycling reduces consumption or
merely engenders ever-increasing consumption.'®
While the habit of recycling has increased, so have
more depleting forms of consumption. These larger
consumptive habits dwarf recycled content.?® In
terms of electrical illumination, Michelle Addington
has demonstrated that increased square footage in
construction negates the gains made in energy
efficiency over the same period, resulting in a net
consumption of resources.?! This logic of negated
efficiencies applies to recycling as well.2? By recy-
cling, we often consume slightly less as we consume
more and more overall. Once again, the aim of the
good is to do less bad. Recycling, like conservation,
distracts architects from identifying and working on
the right problem. Beyond the common sense
impulse to specify materials with recycled content,
architecture should develop much deeper knowl-
edge about the material effects of the construction
industry.

All material produces profound effects that
exceed the aesthetic or technical ends that deter-
mine most specifications for construction. The
specification of material in architecture immediately
implicates a vast network of effects.?® These effects
range from the molecular to the territorial and
include social, economic, and ecological implica-
tions.2* Architects are disproportionately aware of
the constructions they propose and woefully
unaware of the inverse architecture of material
extraction, production, and transportation. Material
knowledge should not focus merely on the prop-
erties and performance of materials in building
assemblies. Rather, architects should grasp the way
materials fundamentally organize, animate, and
transform life. The production and application of
materials alter unseen ecologies, sway local and

distant economies, amplify or inhibit social prog-
ress, and even engender the rise and fall of cultures.
Only architects with an operational sense of the
history, processes, and distribution of materials will
sufficiently comprehend and thus alter material
usage toward sustainable ends. This suggests

a pedagogical approach to material knowledge
more closely aligned with the Annales School than
materials and methods alone.” For Fernand Brau-
del, the material exchanges in the commerce,
geography, and climate of everyday people and
habits were the focus of his pan-disciplinary
approach to history. In his view, these practices
accumulated into a more consequential history than
more prevalent narratives of major historical figures
and events. Similarly, architecture must extensively
consider the material effects of our practices in
order to amend the material flows within the con-
struction industry. Then, along with the construc-
tion industry, architects would thereby realize what
Ulrich Beck describes as “’reflexive modernization”
and practice effective material sustainability.?

Claim 3: Technological Determinism

Our culture frequently perceives technology as

a compelling approach to sustainability. For many,
new technology is the key to sustainable practices.
This approach is evident in a building such as Renzo
Piano’s project for the New York Times Headquar-
ters as well as the battery of engineering consul-
tants, computational hardware and software, and
technocratic programs such as LEED that engen-
ders such a building. The success of technologically
determined practices imparts the impression that
technology and its quantitative authority guarantee
a degree of sustainability. This is what David Noble
describes as the “machine mentality”” of our cul-
ture: no matter what the problem, technology is the
solution.?” Commenting on this approach, George
Grant stated, “We can hold in our minds the
enormous benefits of technological society, but we
cannot so easily hold the ways it may have deprived

us, because technique is ourselves.”?8 If technique
and technology are ourselves, we should temper
our assumptions about its role in sustainable prac-
tices because technology, by itself, is unreliable.

While technological developments often
amplify prospects for sustainability, we never cul-
tivate proper technological management practices
that would account for the constituent by-products
of a technological world. Three Mile Island, Cher-
nobyl, and Hurricane Katrina represent large-scale
examples of failed technological management. In
these cases, society unduly demands of technology
what it cannot reliably provide: assured protection
from hazard. Today, the difference between vibrant
life and utter destruction increasingly becomes
a problem of risk management based upon calcu-
lations of what is just less than hazardous. We
manage the risks of technology with outmoded
methods that assign culpability to individuals and
individual causes. However, broader personal,
political, and industrial choices actually produce
this context of risk, not individuals or individual
technologies. Hazard increasingly characterizes our
world, what Ulrich Beck calls a “Risk Society.”%°
The threats, sources, and effects of these hazards
can no longer be isolated to any single culprit or
cause. In our age, the sources, sites, and effects of
catastrophe approach the continental and the
global. Risk now leaves no life, and no aspect of life,
untouched.

In our culture, there is precarious asymmetry
between technology’s capabilities and its culpa-
bilities. While technology may engender and
accelerate progress, it will minimally manage its
associated risks. Technology offers no automatic
security or promise on its own. Only the agency of
personal and collective choices will determine sus-
tainability. As David Noble stated, “There are no
technological promises, only human ones, and
social progress must not be reduced to, or confused
with, mere technological progress.”°

Without critical reflection, technology is
as likely to engender, as it is to annihilate
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unintentionally, sustainable possibilities. In this
view, sustainability is principally a subject of our
technics, what Lewis Mumford called ““The
Machine.”3" “The Machine” represents not only
the apparatus of technical production—its tools,
machines, and networks—but also the agencies,
histories, and habits of mind that comprise the
substrate of technical production. Thus, to work on
sustainability is to understand the problem of “The
Machine.” To understand the problem of “The
Machine” is to study the social, economic, political,
ecological, and intellectual substrate of technical
practices. Rather than perpetuate the determinist
trap and perpetual rush toward new technologies,
architecture should situate technics at the core of
sustainability. Presenting the culpabilities of tech-
nology alongside its capabilities would establish

a more robust, albeit less euphoric, connection
between technology and sustainability.

Claim 4: Vernacular and Regional
Determinism

The Vernacular and Regional Determinisms each
contain claims regarding sustainability.3? In the
Vernacular approach, architects perceive indige-
nous patterns of development as inherently sus-
tainable responses to their respective sites and
contexts of production. Similarly, Regionalism pur-
sues sustainability by focusing on local conditions
and resisting globalization. Each is pertinent
because they observe established ecological and
social conditions. In doing so, they seek sensible
adaptations to climatic, resource, and building
problems.

It is difficult, however, to imagine a reliable
form of sustainability that does not engage previ-
ous and current technics.?® Today, every region is
a mongrel of local and global conditions. In his own
way, Lewis Mumford developed such a concept of
the region. According to Liane Lefaivre, Mumford
merged his interests in technics with idiosyncratic
aspects of regionalism. * Together they yielded
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a productive and nonsentimental approach to
regionalism. For Mumford, “regionalism is indisso-
ciable from the universal or global.””*> Mumford
cannot conceive of a region or a site without the
global and historical substrate that presupposes it.
He never intends to resuscitate prior artifacts.
Rather, he studies a region to discern its technics.
This expands the concept of a region from a place-
only concept to the broader technics that now
comprise any place.

What is fundamentally at stake in any ver-
nacular or regional approach is a definition of
context. Increasingly, context must include
a broader set of agencies in its definition. A proj-
ect’s actual context exceeds the predominant
conception of context as either that evident in
figure-ground analysis, the style of a building’s
adjacent real estate, or its spatial region as under-
stood in a variety of ways. To grasp the complexities
of context in contemporary buildings adequately,
these agencies must include political, economic,
temporal, technical, ecological, social, cultural, and
material parameters.

Ultimately, context is anything that may
engender a decision, building, or practice. This
could be too vast a pool of potential agencies, but
the only context that matters is the specific context
responsible for a particular decision, building, or
practice. This expanded definition of context can
become so extensive that a key problem is the
means to visualize the integration of its multiple
factors. Architects must expand their concept of
context yet also be able to visualize the process of
material and immaterial integration in a context in
order to engender sustainability.

Currently, architecture has few, if any, theories
of integration that are instructive in this way. San-
ford Kwinter has developed an observation about
integration that applies to this problem. In his
understanding of Michel Foucault’s ““materialism of
the incorporeal,” Kwinter discusses the problems of
organization, integration, and coordination in
design.® His approach relies upon ideas from

developmental biology and his discussion of these
scientific theories in respect of architecture points
to a more comprehensive definition of context.
While prevalent architectural definitions confine
context to adjacent spatial and material conditions,
Kwinter’s observations connects a much broader
explication of context with one means to

visualize it.

To guide his reader into an understanding of
context, D’Arcy Thompson wrote in On Growth and
Form: “The form of an object is a “diagram of
forces,” in this sense we can deduce the forces that
are acting or have acted upon it.”>” Thompson
views present form in terms of its shaping
forces, the pattern of its historical development.
Developmental biologist C.H. Waddington visual-
ized this pattern of development occurring in an
abstract, multidimensional space called an “epige-
netic landscape.”® An epigenetic landscape is
a virtual topography of developmental pathways
that determine the development of a physical
entity. All the shaping forces—political, economic,
historical, technical, ecological, social, cultural,
material —perpetually tug on this virtual topogra-
phy. The epigenetic landscape negotiates this sport
of forces and ultimately accounts for the charac-
teristics of a developing entity. A developing entity
inevitably encounters events that shift develop-
ment toward new ends. As Figure 2 shows, such
transformations are the task of architects: strategic
alterations to a project’s developmental pathway.
At times, these developmental transformations
produce only minor inflections. At other times,
these transformations produce more radical
changes even if the inflecting force is the same.
Such radical inflections occur when the entire sys-
tem is poised, ready for qualitative change. Biolo-
gists identify this poised state as a “period of
competence.”® This is the most opportune time to
inflect a system toward a desired end. Intervening
outside the period of competence requires a greater
effort to bring the epigenetic landscape back into
a state of competence. This discussion applies



2. This is the epigenetic landscape of an architecture project, as seen from below and above. The multiple shaping factors of a project constantly tug on the surface from below, altering the course of a project.
The resultant surface directs a project in specific directions and toward particular ends. Based upon C.H. Waddington, Tools for Thought: How to Understand and Apply the Latest Scientific Techniques of Problem Solving

(London: Jonathan Cape, 1977), pp. 29, 36.

literally to architecture because context is the epi-
genetic landscape of architecture.
One recent example of such thinking is a board
submitted by Field Operations for the 1999
Downsview Park Competition in Toronto. Figure 3
shows how this board organizes many of the factors
and agencies—administrative, ecological, eco-
nomic, political, cultural, social —that ultimately
frame the development and design of the project.
The diagram organizes the factors in time, not space.
The designers included everything from government
and user groups, to construction and systems
management, to biota introduction and the
“Operations Ecology.” This visualization attempts
to envision the context of implementation. Here,
design is understood in terms of its shaping forces.
Rather than the design of isolated objects, these
designers identify strategic spatial and temporal
interventions given a particular context as a pretext
for design.
My point here is that architects can no longer
understand context as spatial and material config-
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urations alone. Rather, architects must understand
and design the multiple immaterial agencies that
constitute any actual context. The vital, if not
delirious, constitution of contexts can instigate
more effective approaches to sustainability. As
stated above, such approaches will require greater
knowledge, better representation, and the inte-
gration of the immaterial agencies of architecture.
Without an extensive concept of context, architec-
ture will not be able to identify and integrate these
larger dynamics of sustainability.

Compelling Yet Reliable Sustainability
Each of the claims presented above contribute to
our assumptions about sustainability. The claims are
unreliable, ultimately, because they contain a lim-
ited conception of architecture’s context and
technics. As such, they limit the practices of sus-
tainability and preclude approaches that would
engage architects in the much larger dynamics of
sustainability. The shift in approach suggested here
is not more statistics, checklists, or technologies
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but the development of deeper knowledge with
regard to the actual context and technics of any
architectural project. The most significant adjust-
ments to the discourse and practice of sustainability
will involve a shift to more literal and extensive
conceptions of context and technics. Our technics
are pervasive; technology is by now our nature. It
dominates our practices and our lives; yet, as a dis-
cipline, we know relatively little about it. Technics, as
taught through the history and philosophy of tech-
nology, should be core content for architectural
education. This will prompt a radical immersion into
architecture’s complicated contexts. To teach archi-
tects about the systemic agencies of our technics
and contexts already teaches a more potent under-
standing of sustainability. Architects need an oper-
ational understanding of the physical milieu of their
work, expanded knowledge of material ecologies
and effects, the capabilities and culpabilities of
technology, the social basis of technology, the actual
situation of architects in our industries, and a more
vital conception of its time-imbued context. Only
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3. Construction Implementation, Systems Management, and
Operations Ecology by the office of Field Operations for their entry
to the Downsview Park Competition, Toronto, 1999. (Courtesy
James Corner/Field Operations.)

then will architecture practice what David Harvey
has described as the ““advancement of more socially
just, politically emancipating and ecologically sane
mix of spatiotemporal processes.” %
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