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Editors’' Notes and Acknowledgments

he built environment is a challenging subject. It is

pervasive and relevant to all who live in the

human-made or arranged world—to all who live
on this planet. A healthy built environment makes signif-
icant contributions to human life. It fulfills human needs
and values; it extends and increases comfort, produc-
tivity, and enjoyment. A quality environment can foster a
greater sense of belonging, involvement, and pride. An
environment created without supportive qualities can
have unfortunate influences on people, decreasing the
ability to learn, perform, and enjoy life’s activities. An
unhealthy built environment breeds high levels of apa-
thy, crime, vandalism, and disease.

The built and natural environments are shaped by
many human, environmental, and technological factors.
The character and quality of the built environment is
dependent on everyone, and effective design and plan-
ning are critical to an inclusive, proactive process. It is
important for everyone to be aware, involved, and
responsible. Each of us is an influential part of the ongo-
ing story of the built environment.

“Built environment” is a relatively new term and an
inclusive concept. It emerged in the 1980s, and its impor-
tance awaits fuller appreciation and comprehension. In
reality, the built environment is as old as the beginning of
time, dating back to when humans first fashioned stone
tools, created clothes and discovered (utilized) fire for
warmth, modified caves for shelter, and formed coopera-
tive communities. The term embodies all human cre-
ation—past, present, and future plans.

The primary purpose of this book is to explore and
clarify the many interrelated aspects of the built environ-
ment and to demonstrate that design and planning for
human, environmental, and technical needs overlap many
fields of interest and study. Interdisciplinary, collaborative
design and planning are critical to understanding and
resolving the many societal human-environmental prob-

lems, locally and globally. This need to integrate across
traditional specialized boundaries is expressed not only
in students’/readers’ and authors’ interests, but also in
professional and societal concerns found in contempo-
rary literature and mandated by state and federal poli-
cies. This book is dedicated to the elimination of apathy
and, conversely, to the encouragement of people to
become aware of and involved in the life-supportive
qualities of the built environment. Awareness and
involvement are important prerequisites for all responsi-
ble citizens. The book attempts to develop an interdisci-
plinary forum for collaborative study of the built
environment. It encourages people from all disciplines to
enter into an inclusive study of the built world in which
we all share and live, work and play. It demonstrates the
importance of collaborative effort in dealing with com-
plex subjects in a unified and holistic framework, foster-
ing constructive ideas and positive developments.

The genesis of this particular collaborative investiga-
tion began at Washington State University. A graduate-level,
collaborative, special topics seminar in Environmental Sci-
ence was first offered in 1974 to explore the related inter-
disciplinary aspects of the built environment. The seminar
met with considerable enthusiasm from a diverse group of
students and faculty. They concluded that this subject was
critically important to everyone and should be offered ear-
lier to beginning university students from all disciplines.
This evolved into the development of another experimental
course for undergraduate students in 1975. The same posi-
tive results occurred, and in 1979 the course achieved per-
manent status as an interdisciplinary, team-taught course
in Architecture/Interior Design/Landscape Architecture. In
1984, it was approved as a class, which fulfills one of the
General University Requirements in Humanities.

Early on, our collaborative group carried out an
exhaustive search for appropriate books for this new
study. We determined that libraries were full of definitive

ixX
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references on each component of the built environment,
but few addressed the important overlapping aspects of
the humanly created world. None existed that were
appropriate in scope and integrative enough in concept
to be useful to our work. Consequently, we developed
the first collaborative book on the subject—The Built
Environment: A Creative Inquiry into Design and Plan-
ning, published by Crisp in 1994. The book has been
used by a number of colleges and universities throughout
the country.
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of this book. His interdisciplinary understanding of envi-
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made a major integrative contribution to this work.
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Preiace to the First Edition

Ian L. McHarg
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Educator, author, landscape architect/planner and ecologist
Ian McHarg. Author of Design with Nature, a most important
and very influential work (courtesy of Ian L. McHarg).

nvironments that bear no visible human marks

are rare—possibly some realms of ocean, the

poles, deserts, mountain summits. There, human
works may seem absent, but nonetheless, these environ-
ments have all relinquished the magic qualities of the
term “primeval.” That most pervasive sphere, the enve-
lope of gases that protects and sustains us, is now dis-
turbed, tainted, and has corrupted the innocence of the
last natural refuge.

The world is now the human-created environment—
a built environment.

As long as humans played a minor role in relation-
ship to an irreplaceable, all-powerful nature, their works
mattered little. They were only another predator limited
by their prey, their works trivial—ephemeral incidents in
the biosphere. Today, human works have global effect,
often accomplished without thought or knowledge. It
would be reasonable to assume them to be random—
some harmful, some neutral, others beneficial—but not
so: they seem to be capriciously destructive. Who would
have imagined global effects from aerosol cans, aban-
doned refrigerators? Who would have assumed that
human acts could cause serious transformations to world
climate, induced warming, violent weather, sea level
rise, and disruption of the protective ozone layer? Can
the mind adjust to the transformation of benign rain into
a toxin threatening forests in North America and Europe?

Humans have, knowingly or not, accumulated powers
to control and modify the environment, and at last have
come to the realization that our impact is destructive to
ourselves and to the systems upon which we depend. We
have no recourse but to come to understand the way the
world works and initiate behavior that will maintain the
biosphere and enhance human health and well-being.

The built environment must reflect the intelligence of
humans, not their ignorance—a belated conclusion, not
widely understood, it awaits application and realization.

xiii



XiV  PREFACE TO THE FIRST EDITION

The view of the Earth from the moon was a profound
transformation. After centuries of observing the lunar
procession from Earth, the subject and object were
reversed and we looked from moon to Earth to perceive
the lonely orb, the Earth our home, blue-green from
oceans, maritime algae, and terrestrial vegetation. The
astronauts view this green layer, this celestial fruit, and
observe blemishes and lesions pocking the tissue. They
and we must ask, are humans but a planetary disease?
The answer is blunt: there is disease upon the Earth, and
the lesions are the works of human beings. There are
humans and institutions whose fulfillment involves the
continuous infliction of disease and death on the world’s
life body. It is intolerable.

Yet, can we possibly contemplate the role of world
steward, “designing with nature,” understanding the
operation of this vast system, planning human affairs in
such a way as to perpetuate and enrich the biosphere,
including the human-created built environment?

We can take heart from the realization of the past
accomplishments and the current operations of simpler
organisms. It is now widely accepted that the atmos-
phere, oceans, and lands are the creation of life. The
transformation of the lethal primeval atmosphere into
the benign envelope that encompasses us was the work
of simple microorganisms. Its regulation is largely their
work today. It is believed that the evolution of the oceans,
their salinity, temperature, pH, are a product of life. With-
out doubt, microorganisms, plants, later animals, colo-
nized the Earth, producing soils, modifying climate, the
hydrologic cycle, creating habitats, successively making
environments more fit for life.

There is one further analogy to give heart. One simple
animal has accomplished greater environmental trans-
formations, uniformly benign, than the sum of all human
works in all of human time. The coral polyp with its pho-
tosynthetic associates has transformed vast oceanic
deserts, incorporating calcium carbonate and silicate into
their beings to create one of the richest environments of
the world, habitat for incredibly diverse and stable
ecosystems.

So, modifying environments is not unnatural.
Indeed, it seems to be critical to evolution. Nor were
these transformations trivial. So, we can accept that
modifying environments and creating a built environ-
ment to accommodate human life is perfectly natural and
appropriate. But there is a caveat. There were and will be
costs and benefits.

So, we can assume that people have reason to under-
take the role of consciously manipulating the environ-
ment to make it more fitting for all life, including

humans. We have already demonstrated that we can dis-
pose great powers of destruction, so why not reverse this
power to create a sustainable world?

Charles Darwin stated that the surviving organism is
fit for the environment. Lawrence Henderson augmented
this proposition. The world includes a multiplicity of
organisms and environments. It is necessary for all
organisms to find the fittest available environment, and
adapt it and oneself to achieve better fitness. Implied, but
not explicit, was the definition of a fit environment as
one in which the user found the maximum benefits on
any given site, where the least work of adaptation need
be undertaken.

At the beginning of the twentieth century, Lawrence
Henderson observed that the oceans exhibited self-regu-
lation and thus “responsiveness,” a term usually
reserved for life. In 1969, moved by Henderson’s argu-
ments on “The Fitness of the Environment,” I wrote that
if Henderson’s description of organic life fit the oceans,
why not then the atmosphere and the biosphere?

This inquiry was developed brilliantly by the English
chemist James Lovelock, who advanced the Gaia
Hypothesis, which, simply stated, suggested that we best
consider the Earth, its inert and living systems, as a sin-
gle superorganism. As humans are comprised of many
organs, tissues, and billions of cells, and include water,
sundry gases, and calcium, acting as a single integrated
organism, so too the earth, rocks, oceans, soils, microor-
ganisms, plants, and animals seem to interact coherently
as a unitary system.

James Lovelock then investigated the matter of the
regulating system—did this require a god-like creator?
His conclusions were to the contrary; thermostatic
devices widely used by living systems would be perfectly
adequate. To establish this point, Lovelock invented
Daisyworld, with light and dark flowers, higher and
lower reflectance. Preponderance of lighter flowers
reduced temperature, darker flowers increased it. If each
has a selective temperature range, increasing or decreas-
ing in numbers would create a natural thermostatic
device that would regulate temperatures.

Evidence to support the hypothesis is only prelimi-
nary, but quite positive and certainly provocative. I can
imagine no greater challenge to science than to investigate
the Gaia Hypothesis. Should it be proven conclusively, the
results could be dramatic. The most immediate result
would be the necessity for a holistic view and the relega-
tion of reductionism to contributor rather than final prod-
uct. All parts must be seen as agents in the whole. I
suspect that economics would be the next arena of
change. If the Gaia Hypothesis is true and the bulk of the



world’s work in regulating atmosphere, oceans, tempera-
tures, and terrestrial ecosystems is performed by microor-
ganisms, it becomes necessary to identify them, and their
roles, and give them value. Perversely, natural areas
should assume inordinate value; highly urbanized areas
may well incur significant global costs.

Philosophy and theology would also be subject to
revision. How many prayers have issued from people
asking for interventions—prevention of flood, drought,
earthquakes, volcanoes, hurricanes, pestilence, pleas for
good harvests of livestock, game, grains, and fish? What
effect they have had we will never know. What change
will occur when it becomes clear that many of these mat-
ters have been and are regulated by Gaia? So, the agents
who could respond to prayers will be creatures and
processes among us. How do we view these powerful
god-like creatures? How do we negotiate, collaborate?
We may remain ignorant of the cosmic but encounter a
more modest planetary benefactor and control agent—
ourselves, individually and collectively, as human inhab-
itants of the Earth. This requires a new stewardship—a
new theology and philosophy advancing sustainability.
Clearly, biology will be affected. No longer will plants
and animals be categorized into taxonomic lists; even
ecosystems or biosphere are too limiting. The Gaia
Hypothesis integrates inert and living systems into a bio-
logical whole. The challenge to us all is to understand the
living processes that comprise Gaia, the Earth.

In my own realm of planning and design—that which
leads directly to a human-created built environment—a
transformation is necessary. Given a world system with
elaborate self-regulating processes, the human role is
first to understand these and thereafter to engage in con-
scious modifications for human use that are not destruc-
tive of the critical processes. We must evaluate our
creations in terms of their contribution to global
processes that must be maintained. These environments
can then be evaluated to ascertain their tolerance or
intolerance to prospective modification. Planning and
design must then include responses to global and

PREFACE TO THE FIRST EDITION XV

regional contributions to Gaia, be responsive and expres-
sive to world, region, place, and people.

This brings us back to the astronauts’ view of the
Earth, a blue-green celestial fruit on which lesions are
visible. The fundamental role for humanity is to con-
tribute to the health of the planet, the Earth, our home, to
heal disease, to engage in modifications to enhance the
global environment, among which none may be more
important than the built environment.

Until the advent of the Industrial Revolution, the
built environment worldwide injected small-scale, local
interventions into the natural environment of little dam-
age to world ecology. Since then, the scale has changed
dramatically. Megacities—Calcutta, San Padlo, Mexico
City—exceed all world urbanism prior to the nineteenth
century. Apparently, the rapid increase in carbon dioxide
caused by humans may not only induce world warming,
but also exacerbate violent climatic, hydrological, and ter-
restrial events. We are bringing violence upon ourselves.
Can we reduce it? The human capability of environmen-
tal transformations has moved from little consequence to
global threat.

While the prospect is frightening, history is reassur-
ing. For most of human history, modifying the environ-
ment, including city building, has been appropriate to
natural systems, responsive in materials and forms, of
limited scale, and generally humane. One should not
overlook epidemics, floods, earthquakes, or oppression,
slavery, feudalism, war, but these events are not neces-
sarily a direct consequence of built form. It appears that
there are human, environmental, and technological fac-
tors that are identified with successful societal accom-
plishments. There have been vernacular adaptations in
the built environment that are exemplary. In addition,
there has developed an extensive body of knowledge on
the environment that is fundamental to human health
and understanding, and that permits planning and
design based upon objective principles. It is challenges
such as these that are addressed in this book on the built
environment.
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CHAPTER1

The Built Environment:
Definition and Scope

e all build and therefore make important con-

tributions to the built environment. We

design and build our lives from one experi-
ence to another. Based on those experiences, components
of the built environment emerge from human needs,
thoughts, and actions. Sometimes the substances of
human actions are grand, and we design and plan quality
life experiences for ourselves and others. At other times,
human actions are shortsighted, creating uncomfortable
situations that are less fit for healthy human activities and
negatively impact the environments that surround us and
with which we are in constant interaction.

There are many reasons to design, plan, and build.
Each aspect of the built environment is created to fulfill
human purpose. As those purposes and actions are mani-
fold, so too are the reasons to design and build. Where
you are sitting while reading this page, you are sur-
rounded by hundreds of human-created objects, all con-
tributing components of your built environment. The
words on this page, this book, your chair and desk, the
nearby stereo, the cell phone and Internet that connect
you to many others throughout the world, even the walls,
floor, and ceiling of the space are humanly made or
arranged and therefore part of the built environment.
These components are constructed by dozens, hundreds,
even thousands of material products and production sys-

Tom J. Bartuska

tems. Look further afield and observe the variety of
objects and environments out of the window. Buildings,
automobiles, roads, bridges, the landscaped areas, parks,
and the surrounding city are also part of a human-made
or -arranged built environment. Imagine the range and
complexity of environmental components, the magni-
tude of environments beyond your home: cities, high-
ways, and other transport systems, parcels of agricultural
land, even domesticated plants and animals—all are to
some degree the products of human artifice and should
be included.

All people everywhere are surrounded by an abun-
dance of components of the human-created world. It may
actually be harder to find environments that are completely
outside the built environment, not made or arranged,
maintained or controlled by people or society, if such still
exist on this planet. The sky, weather, free-flowing rivers,
and wilderness areas may seem untouched, but none are
totally free from human intervention and impacts.

The cumulative results of the changes people have
made in their surrounding environment are extensive
expressions of past and present cultures. A large percent-
age of humanity lives in urban metropolitan areas. These
massive urban and suburban developments are the
largest, most complex human systems ever created. Per-
haps less evident but equally extensive are human modi-
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4 INTRODUCTION: DEFINITION, DESIGN, AND DEVELOPMENT OF THE BUILT ENVIRONMENT

Figures 1-1 and 1-2 Reflections of the built environment—outside and within. The Cloud Gate/2006/Anish Kapoor, Millennium
Park, Chicago, Illinois. Courtesy of the artist and Gladstone Gallery, New York. (Photograph by Jon Bartuska)

fications of the rural regions of the world: farmlands;
domestication and genetic alterations of animals and
plants; manipulation and management of forests and
wildlife; dams built on a multitude of rivers for power,
navigation, and flood control. The count is endless. The
built environment fills every nook and cranny of the
everyday world; it strongly influences human lives con-
current with their creation and modification of it.

To meet their most basic needs, people first created
tools, harnessed fire, and developed shelter to survive in
the wilderness. Once human survival needs became less
uncertain (though that uncertainty still afflicts many
even now), people turned their attention beyond survival
and continued to modify the environment at an acceler-
ating rate to make their lives safer and more comfortable,
productive, and enjoyable. Times have changed, change
has accelerated, and populations have exploded, but the
basic reasons for creating a built environment remain
essentially the same as people design and construct tools
and products, modify and manipulate space, build struc-
tures, plan and shape landscapes and cities, and manage
regions and the Earth.

Certain questions, though, can never be asked too
many times, if only to remind us of the power we have to
change environmental conditions. Why do humans
make such extensive changes to their surroundings? Do
we take equally extensive responsibility for the actions or
changes involved? How often do we consider the long-
term consequences of these actions? Are we concerned
enough about the overall effects these actions have upon
neighbors or upon the Earth, its finite resources, and its
complex ecological systems? What are the limits to
human intrusions on natural systems? How can meaning

and significance be created and maintained in the built
environment?!

Movements to protect or restore the environment
have focused somewhat narrowly on natural systems,
neglecting the idea that the environments with which
people interact most directly are often products of human
initiated processes. Collectively, these products and
processes of human creation are called the built envi-
ronment. This term is comparatively new, but it
describes in one holistic and integrated concept the cre-
ative (and not so creative) results of human activities
throughout history. The term emerged in the 1980s and
came into widespread use in the 1990s.2 To illustrate, the
term built environment is an integral part of a new defini-
tion of landscape architecture approved in 2003 by the
International Federation of Landscape Architects. Tasks
considered to be central to their work include the “plan-
ning, design, management, maintenance and monitoring
of functional and aesthetic layouts of built environ-
ments” and “identifying and developing appropriate
solutions regarding the quality and use of the built envi-
ronment in urban, suburban and rural areas.”3 These are
broad goals for a profession long considered to be
focused on yards and gardens, yet typical of the recogni-
tion by the design disciplines today of the need to be
more collaborative and inclusive.*

Most of society’s knowledge of past civilizations is
derived from remnants of the built environment. Simi-
larly, present cultures will be judged in the future
by what they have created. Will the results, and the
remainders, be profound and expressive of the very best
of society or condemned as careless of healthy human-
environmental relationships?



The primary purpose of this book is to develop an
appreciation and understanding of the objects and places
(even the organisms) built and modified by humans,
how they are created, and how they affect life on the
planet. Increased involvement in and awareness of the
design of the built environment should lead to human
actions that influence our lives today, and those of our
descendants, in a positive, contributing way. Quality tends
to encourage more quality, more personal enjoyment,
enrichment, productivity, and greater involvement, which
in turn should improve quality. Poor quality creates apa-
thy and has negative impacts on human health and
well-being.

Every person is immersed in environments, including
the built environment. Since the built environment is
manifested in physical objects and places, it is relatively
easy to observe and study (if not so easy to understand).
It is critical for the reader to participate in, to visualize,
and to experience real environments. This involvement
can more easily be achieved by paying attention, by
being aware, by directly experiencing and analyzing the
many examples that exist in your local environment,
home, and community, as well as throughout the sur-
rounding region, country, and world. This book encour-
ages your active participation and tries to increase your
interest in and sensitivity to the wide range of variables
in the built environment. The best way to create better
environments is to actively engage with those environ-
ments, perhaps especially those we shape so intimately
and so extensively. Get involved! Your active participa-
tion in this exploration will increase your appreciation,
enjoyment, and success. And ours!

A working knowledge of the built environment, and
of the design and planning professions that help shape
it, is vital for all responsible citizens. Such knowledge
allows a citizen, the reader of this book, to be aware of,
search out, and help create more positive aspects of the
built environment. Better understanding enables citi-
zens to be more effective in taking corrective measures
to eliminate or change the negative aspects. In general,
better environments are created when people work
together in cooperative ways. Any puzzle is easier to
understand when the pieces are designed to fit together,
and when people understand how and where they fit. It
is urgent to realize that we are all interdependent partici-
pants in the collective building process; we can all effect
positive change. Citizens and politicians, bankers and
lawyers, engineers and planners, designers and scien-
tists are all indispensable and influential parts in the
design, planning, and management of a quality environ-
ment for all.
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Definition and Scope of
the Built Environment

The built environment is certainly pervasive (look again
out that window), but both the term and its reach and
implications are evasive, more comprehensive, and far-
reaching than most of us realize, even though we live in it
every day. It may be helpful, then, to start simply and
define the built environment by four interrelated charac-
teristics. First, it is extensive; it is everywhere; it provides
the context for all human endeavors. More specifically, it
is everything humanly created, modified, or constructed,
humanly made, arranged, or maintained. Second, it is the
creation of human minds and the result of human pur-
poses; it is intended to serve human needs, wants, and val-
ues. Third, much of it is created to help us deal with, and
to protect us from, the overall environment, to mediate or
change this environment for our comfort and well-being.
Last, an obvious but often forgotten characteristic is that
every component of the built environment is defined and
shaped by context; each and all of the individual elements
contribute either positively or negatively to the overall
quality of environments both built and natural and to
human-environment relationships. These impacts are
almost always local, and more and more are experienced
at every scale, including global and even planetary.®

The simple but inclusive diagram in Figure 1-3 is
intended to help visualize and define the built environ-
ment by these four interrelated characteristics.

The triangle (A) is intentionally used to symbolize
the designed/built aspects of this definition. The triangle
looks like a structure. It is the most stable geometric form

The Built Environment

The built environment is everything
humanly made, arranged, or
maintained;

to fulfill human purposes (needs,
wants, and values);

to mediate the overall
environment;
@ with results that affect the environ-

mental context.

Figure 1-3 Definition of the built environment and its four
related characteristics.
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Figure 1-4 Exploring the interesting qualities of the triangle.

and unites three distinct sides and three points. It is used
later in this chapter and others to integrate three sides of
an issue and/or three points of view.

Components of the
Built Environment

Understanding of any subject is advanced when it is
organized into sets and subsets illustrating interrelated
parts and wholes.® The variety and scope of the built
environment, its diverse content, and its subtle contexts
are organized in this book into seven interrelated compo-
nents: products, interiors, structures, landscapes, cities,
regions, and Earth. The sum of the seven defines the
scope of the total built environment.

1. PRODUCTS

Products include materials and commodities generally
created to extend the human capacity to perform spe-
cific tasks: graphic symbols such as the Western alpha-
bet (letters form words, sentences combine into
paragraphs and chapters, such as in this book); tools
(pen and pencil, hammer and saw, peace pipe or
weapon); materials (bricks and mortar, wood, concrete
and steel, polymers and plastics); machines (radios and

stereos, televisions and telecommunication systems,
calculators and computers, roller skates and automo-
biles, aircraft and spaceships).

2. INTERIORS

Interior spaces are defined by an arranged grouping of
products and generally enclosed within a structure. They
are generally created to enhance activities and mediate
external factors (living room, workrooms, private rooms,
public assembly halls, stadiums, etc.).

3. STRUCTURES

Structures are planned groupings of spaces defined by
and constructed of products; generally, related activities
are combined into composite structures (housing,
schools, office buildings, churches, factories, highways,
tunnels, bridges, dams, etc.). Generally, structures have
both an internal space and an external form.

4. LANDSCAPES

Landscapes are exterior areas and/or settings for planned
groupings of spaces and structures (courtyards, malls,
parks; gardens, sites for homes or other structures; farms,
countryside, national forests and parks). Landscapes gen-
erally combine both natural and built environments.

Cities are groupings of structures and landscapes of vary-
ing sizes and complexities, generally clustered together to
define a community for economic, social, cultural, and/or



environmental reasons (subdivisions, neighborhoods,
districts, villages, towns, and cities of varying sizes).

6. REGIONS

Regions are groupings of cities and landscapes of various
sizes and complexities; they are generally defined by
common political, social, economic, and/or environmen-
tal characteristics (the surrounding region of cities, coun-
ties, or multicounty areas, a state or multistate regions,
countries, continents).

7. EARTH

The Earth includes all of the above, the groupings of
regions consisting of cities and landscapes—the entire
planet, the spectacular, complex, beautiful, still mysteri-
ous Earth, which, as human power expands, may be con-
sidered the ultimate artifact.

These components can be better understood as con-
nected layers or levels of varying scales interwoven
together to form the built environment. These seven lay-
ers, this nested set of components, provide the organiz-
ing categories for this book, conceptualized in Figure 1-5.

The listing and descriptions of the seven components
illustrate a significant overall theme: the interrelation-
ships of each component with each of the others. The
content of each component consists of a combination of
smaller components. In turn, each component is a part of
alarger context and contributes to the next larger compo-
nent. For example, products can be considered the con-
tent for interiors and, for those products, interiors are the
context. The content-component-context hierarchy is a
useful tool in this book for organizing and presenting
component parts and the myriad ways seemingly indi-
vidual elements interrelate to form the whole of the built
environment.”

In an age of specialization, many have lost sight of
the interrelationships among the components of the built
environment, including those who actively participate
in the creative processes. Complex webs of elemental
interrelationships are critical in creating a quality built
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environment and require considerable understanding,
forethought, and collaborative planning. Too often,
designs have been project specific and bounded by disci-
plines. There is an understandable tendency for product
designers to talk primarily to their own colleagues, for
engineers to discuss common issues with other engi-
neers, for architects to seek solutions from other archi-
tects. But the designs, and the built environment, that
emerge from a limited or channeled discourse tend to be
fragmented and isolated from the context. Designers
need to establish common ties that bind them, and their
ideas, together and help integrate content-component-
context linkages within the built environment. A lack of
integration often results in a fragmented and chaotic
environment. We all suffer the consequences.

Reminding the design and planning disciplines and
professions of their common base and shared goals is an
important objective of this book.® The term built environ-
ment is presented as a holistic concept formed from the
integration of separately designed components. Under-
standing this is necessary to acknowledge the interdepen-
dencies not only among the many components, but also
between people, their professions, and areas of study.

Fortunately, increased numbers of designers, both
educators and practitioners in various fields, are combin-
ing their talents in interdisciplinary teams to strengthen

Figure 1-5 The layers of the built environment (the integra-
tive or composite symbol design by S. Recken; the linear
graphic formats by J. Singleton).
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interrelationships. Societal and governmental pressures
are encouraging more integration. National, state, and
many local environmental policy acts mandate interdis-
ciplinary analysis and citizen participation in addressing
complex problems. Environmental reviews and approval
processes mandate more collaboration. There is, how-
ever, significant room for continued improvement in
education and practice.’

The arts and sciences, traditionally organized in a tax-
onomy of separate disciplines, are sharing their under-
standing of the environment through renewed awareness
of ecology, study of the interactions of organisms (includ-
ing humans) and their environments. Concurrently, the
applied design and planning fields, which have also tradi-
tionally been organized into separate disciplines, are com-
bining their talents into a general field of environmental
design, often specifically expressed as a focus on the built
environment. Robert Reekie, an English planner, archi-
tect, and educator, and author of one of the first books on

Figures 1-6 and 1-7
the human, environmental, and technological history of the
city (B. Brother, 2003, Seattle, Washington).

“Continuum,” 5,000 images expressing

the built environment, emphasizes this need for integra-
tion, participation, and interdisciplinary collaboration:

[We all should] intelligently participate in the urgent task
of abolishing ugliness, dreariness, squalor and also offen-
siveness from towns, villages and countryside, and in
restoring and producing [human] pleasure in the envi-
ronment, so that life can be lived therein more healthily
and happily. . . . One of the points made in this book is
that environmental design, now and in the future, is and
will be a matter of expert teamwork supported by public
appreciation and participation. . . . Integration may well
be the key word in good design. Not only does it mean
the correct combining of parts into a whole, but also it
implies . . . integrity, soundness and honesty.0

Why Humans Build

An encompassing definition of the built environment can
also provide some understanding of why humans build.
There is a clear cause-and-effect relationship between
human purpose and the things we create. An eloquent
historian and English Prime Minister, Sir Winston
Churchill, forcefully expressed this: “We shape our
buildings; thereafter they shape us.” Another noted his-
torian, Arthur Cortell, conveys this same interdepend-
ency by claiming: “Tell me the landscape you grew up in
and I will tell you about yourself.” To aid in understand-
ing this relationship, it is useful to explore more specifi-
cally the nature of human needs, wants, and values.

Human Needs as Manifested in
the Built Environment

To survive, all organisms must satisfy certain basic
needs. Humans are no exception. Abraham Maslow,!! a
psychologist, outlined a well-known hierarchy of human
needs.

The most basic set of needs are physiological—those
required for proper functioning of the body and mind.
Maslow’s idea is that we humans concentrate on the most
basic needs (at least to a significant degree) until those
needs are met with some degree of certainty and satisfac-
tion. Then we turn our attention to those needs not
strictly essential to body function and survival. The same
transition occurs at each level of the hierarchy; humans
become concerned with psychological needs, such as the
need to belong to a group or to achieve self-realization,
when they reach some level of provision of physiological
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Freedom and Responsibility,
Education; the Arts

and the
Need to Belong

PHYSIOLOGICAL

The Arts, Religion; Cosmology;
Philosophy; Myth and Magic.
Community; Kinship;
Territoriality
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/Security and Bodily Protectiox\
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Reproduction
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Economics and Technology

A\

General Types
of Needs

The Six Levels of Human Needs

Ways the Needs Are Manifested
in the Built Environment

Figure 1-8 Human needs and various ways they are manifested in the built environment.

needs. Maslow’s ideas, of course, are only a model of
reality, a deliberately simple sketch full of overlaps and
uncertainties; humans in all but the worst situations are
concerned with several (if not all) of the levels all of the
time; concern is a matter of degree and emphasis. But the
hierarchy is useful and does underline the fact that ele-
ments of the built environment do correspond, often
directly, to expressions of human needs and wants. Fig-
ure 1-8 identifies the general types of physical and psy-
chological needs (on the left), the hierarchy of six levels
of human needs (in the center), and the way these needs
are expressed in the built environment (on the right).

Beyond the realm of needs is that of wants, those
material goods that are not really needed at any level but
that emerge from the desire for self-gratification. For
example, we biologically need food and water, but
instead of beans and rice we may want gourmet foods.
We need clothing but many want expensive designer
brands. We need efficient transportation systems, but we
may want a car; we may even need a car in the context of
where we live, but we want a newer, bigger, or faster car.
Market forces, especially energy prices, are pushing peo-
ple again toward more energy-efficient cars, and design-
ers and producers are responding with gas/electric
hybrids.

Comparisons in the needs hierarchy can also help us
better understand many of the social differences in the
world. It is naive and hypocritical to think that the mil-
lions of people in the world suffering from malnutrition
and starvation are very concerned with the ego gratifica-

tion gained from a louder stereo, designer clothes, or a
bigger car.

For every need and want, there must be an adaptive
response, an adaptive design strategy. The need is satis-
fied (by every human) through exploitation of the envi-
ronment, processes that form complex varieties of
human-environmental relationships. These relationships
are established through the use of various technologies
(see Chapters 6 and 16). The design response also
requires the use of material and energy resources and the
combining of various components into some portion of the
built environment. Recognizing that needs are generally
more basic than wants helps to establish priorities in order
to minimize costs, to reduce the use of finite resources,
and to mediate human impacts on the environment.

Since needs are similar and reoccur, many of them
based in the biology of the organism, they are quite pre-
dictable throughout every life span and in each succeed-
ing generation. The adaptive design responses then
become organized, institutionalized, and slow to change.
It seems obvious, but is often forgotten, that the most
fundamental needs are air, water, and food. One can
only live a few minutes without air, a few days without
water, and a few weeks without food. These are the fun-
damental building blocks of life, and they must be pro-
tected from harmful substances throughout the world.
Part of the food for humans comes from agriculture, a
human endeavor. Though still rooted in natural systems,
afield of grain is an artifact of the built environment, as is
the grain itself, usually a highly developed hybrid far
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removed from its origins in a wild plant. All of the other
adaptive responses necessary to modern agriculture
(equipment, fertilizers, pesticides, etc.) are also modified
or created and operated by humans.

To satisfy reproductive needs, every culture develops
kinship systems, including the institution of marriage.
For bodily protection, we have developed various sys-
tems of microenvironmental control: clothing and shel-
ter, the medical professions, even weaponry. To protect
ourselves from social dysfunction, we have developed
law and politics, and for protection against anxiety, we
have developed the varied institutions that deal with art,
science, technology, religion, philosophy, etc. Every cul-
ture has such institutions in some form; it is the way soci-
eties have elaborated these institutions that makes them
different. Much of that elaboration is expressed in the
various created forms in the built environment.

Human Values as Manifested in
the Built Environment

The built environment is an expression not only of
human attempts to fulfill personal and societal needs and
wants, but also of personal and collective values and
aspirations. Human values may be more abstract than
needs, but a general understanding of them can enhance
our sensitivity to the attitudes people have about the built
environment. Value-formed attitudes manifest them-
selves in the way we relate to our surroundings, the way
we solve problems, and consequently are expressed in
the intrinsic characteristics of culture. Human values are
subjective—they deal with beliefs, opinions, and atti-
tudes. They influence the setting of priorities and are
analogous to the value or the price we are willing to pay
for something. In objective terms, money can serve as a
measure of value, but some objects, concepts, or places
may be difficult or impossible to measure in economic
terms. How can the value of beauty, quality, freedom,
equality, a mountain range, the ocean, or even an ecosys-
tem be assessed objectively? Many attempts have been
made to assign prices in such areas, but their value
remains subjective and elusive.

Values affect subjective attitudes, and many of these
find expression in the built environment. For example,
many Americans place a high value on individual rights
and freedoms. On the face of it, that should be as good,
but it has a range of ramifications for the built environ-
ment. The individual house on its own site is an impor-
tant value to many, but detached structures can create
energy inefficiency and sprawl. The same is true of trans-
portation: The United States has developed a very exten-

sive auto-oriented lifestyle and a complex of systems to
support it. So far, North Americans have been willing to
pay the high costs in taxes and energy for these sprawl-
ing, auto-driven land use patterns. Such attitudes or
values can blind people to consideration of other alterna-
tives; many other countries judge such patterns as waste-
ful, even as antisocial. Also, in U.S. and Canadian cities,
private corporations and commercial interests dominate
the cityscape; the tallest buildings dominating contempo-
rary skylines are those owned by banks, insurance com-
panies, and large investment firms. In some cities in
other countries, the most prominent features are public
spaces, civic structures, or cathedrals.

Values fundamentally affect people’s perceptions of
the built environment. Values and the ethics emerge
from every decision in shaping and reshaping the built
environment: decisions on selection of sites and materi-
als, environmental impacts, energy use, and sustainabil-
ity.12 Despite this, there is too little conscious effort to
deal with human values openly and directly, yet they are
at the heart of the design professions’ contribution to
society.

Lawrence Kohlberg, extending the work of Jean
Piaget, gives clarity and utility to the understanding of
various human values.'? Kohlberg constructed a useful
scale of six levels of moral development, illustrated in
Figure 1-9. Each level is referenced to what are consid-
ered conventional norms (on the left). The hierarchy of
human values (in the middle) is similar to the human
needs scale. The implied attitudes formed are also
included (on the right).

In very general terms, human values affect personal
philosophy and how we set priorities or solve problems,
be they individualistic or based upon popular style, on
functionalism, on humanistic ideals, or on a total inte-
gration of all concerns. Kohlberg’s conventional values
represent the general operational level of people in
market-based urban/industrial nations. These people
live and work in an arena of laws, codes, and econom-
ics. Success derives from reality of individual and mar-
ket conventions. But societal values emerge at the
postconventional level and give greater weight to equal-
ity and public participation. Though conventional
values may lead to individual success, they aren’t neces-
sarily as successful in the public realm. Conventional
and postconventional values don’t need to be in conflict
if people can incorporate both into their perspectives
and actions. Kohlberg’s scale has been criticized as too
Western, too male-oriented, and even anticaring and
anticommunity. We are not recommending using the
scale to measure people, but we present it as a visual
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Figure 1-9 Human values (levels of moral development) and various ways they are manifested in the built

environment.

tool for people to achieve what they can and should
transcend conventional values to help realize a better
environment for all. Looking at the visual depiction of
this value scale, we may get a better grasp of where peo-
ple are coming from when ideas are in conflict over
issues of design or of life.

Thematic Ideas and Ideals

Social, Environmental, and
Technological Issues

The built environment involves a fascinating and chal-
lenging set of issues. Human/social and cultural issues
deal with why people build. Environmental issues deal
with the natural and built context, locally and globally.
And finally, technological issues deal with the materials,
energy and financial resources, methods, and systems
required to establish interrelationships and construct the
built environment. All the authors of this book will
expand on these triad relationships in various ways in
order to create unifying themes throughout this study.

Integrative Design: Issues, Art, and Science

The best design and planning decisions respond to a
comprehensive set of issues. Design and planning can be
defined as the art and science of creatively resolving issues,

of solving inherent conflicts in human-environmental rela-
tionships. Creative design and planning allow us to be
agents of change rather than victims of it. Interrelation-
ships between issues, science, and art are expressed in
the triangle in Figure 1-10. Design and planning occur at
all levels and extremes; they can be expressive as pure
art or pure science but are usually expressions of both.

Any of the three extremes can lead to designs that are
expressive and to objects that at times are favored by the
public and the press. But, ideally, integrated design and
planning embrace an inclusive design process—the mid-
dle of the triangle. Designers and planners of the future
need to accept the challenge of attempting to understand
and integrate the full range of this complex triad of rela-
tionships as they work to create new integrated layers of
the built environment.

Design and Planning

Throughout this exploration into the built environment,
the terms design and planning play important and reit-
erated roles. They are action-oriented words that express
human intentions to engage in the creative process.
Design is a process to plan and implement an idea in a
creative, intentional, and skillful way; planning is the
design or formulation of a scheme for making, doing or
arranging something [in a skillful way].

Although there are subtle differences between the
two terms (design tends to be more specific, planning
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more general), for the purpose of this work they are
equally important and at times are used interchangeably.
Design requires careful planning; planning requires care-
ful design. More specifically, design tends to deal with
three-dimensional development of smaller-scale compo-
nents (products and interiors, structures, and landscapes),
whereas planning tends to deal with two-dimensional
schemes for larger components (landscapes, cities, and
regions). The medium-scaled components tend to use
both terms (landscape design and city planning, urban
design and planning).

Inclusive, Interdisciplinary,
Integrative and Involvement

This collaborative effort sets a model for modern design
and planning; it attempts to be inclusive, interdiscipli-
nary, and integrative while encouraging user involve-
ment. The term and definition of the built environment
are inclusive: all things designed, planned, and managed
by humans. The book is interdisciplinary, written by a
variety of authors from all the design and planning disci-
plines. Throughout the book, integrative concepts weave
the content and components of the built environment
together. The goal throughout is involvement; greater
involvement increases each person’s potential to realize
his or her objectives; public participation can greatly
enhance understanding and thus the quality of the result-
ant built environment.

Laws, Codes, Beliefs,
Values, Politics

Integrated

Design
Science S
Engineering,
Function, Technology

Pure
ience

~ N\

Figure 1-10 Integrative design—analysis and synthesis of
issues through science and art (W. McClure).

As emphasized before, aspects of the built environ-
ment are everywhere. They are readily accessible
through the Internet and discussed daily in various local
and national newspapers and radio and television pro-
grams. Take advantage of the model provided here; take
advantage of all the resources available. People learn
more if they are engaged and involved. The more venues
the better, because we all retain information in different
ways and in different percentages, though some general-
izations can be made. Some studies estimate that people
retain approximately 10% of what they read, 20% of
what they hear, 30% of what they see, 50% of what they
see and hear, 70% of what they say, and 90% of what
they do. So, get involved! Personal participation may be
the most critical action the readers of this book can take
to improve the quality of the built environment for them-
selves and for others.

Organization of the Book

To reveal and clarify the complexities and challenges of
design of the built environment, the book is organized
into four parts.

I. Introduction: Definition, Design, and
Development of the Built Environment

The first chapter discusses the purpose, definition, and
scope of the built environment. The second chapter
establishes four general traditions expressed in the evo-
lution of the built environment and explores the mean-
ings of each development.

II. Central Human-Environmental-
Technical Dimensions of
a Quality Environment

The first chapter in Part II explores the concept of the
word environment, its meaning and its complexity and
hierarchical relationships. It also addresses quantitative
and qualitative dimensions of the built environment. The
next three chapters introduce the importance of design-
ing with human, environmental, and technical aspects of
the built environment in mind. Designing with the
human aspects of this triad relationship is explored in the
second chapter of Part II. How to design with the natural
environment is introduced in the third chapter. The
importance of technology is explored in the fourth chap-
ter, and how people attempt to compose, order, and give



meaning to the diverse characteristics of their environ-
ments is addressed in the final chapter.

III. Design and Planning Components
(Levels of Integration) in the
Built Environment

The third and main part of the book organizes the built
environment into seven components and explores in
greater detail the human, environmental, and technical
aspects of each. Each component is defined and then
explained in terms of the past, present, and future: past
precedents (historic developments), present develop-
ments including discussion of contemporary design
issues, and future design challenges. In particular, Part
III examines the important contributions the design
and planning professions make in helping to shape the
built environment. Although the seven components
must be considered as integrated together, individual
readers may elect to concentrate on one or more of
the following seven components, which include the
following:

1. Products: Industrial and Product Design

. Interiors: Interiors and Interior Design

. Structures: Architecture, Engineering, and Construc-
tion

. Landscapes: Landscape Architecture and Planning

. Cities: Urban Design and Planning

. Regions: Regional Planning and Management

. Earth: Global Policies, Planning, and Management

W N
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IV. Challenges: Designing/Planning
a Quality and Sustainable
Environment for All

Part IV offers a brief concluding perspective, one that
hopefully will foster further insight and increase involve-
ment in meeting the challenges raised throughout the
book, challenges for a quality and sustainable built envi-
ronment for all. The overall purpose of this book is to fos-
ter interest and involvement in the built environment. It
seeks to open a series of doors that invite a more thor-
ough understanding of the fascinating complexity, intri-
cacy, and multilayered structure of the built world. Most
chapters conclude with a list of references to encourage
further investigation and study. Readers are encouraged
to further investigate the concepts and components of
the built environment in that literature and within their
local communities.
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CHAPTER2

Four Traditions in the
Built Environment

escaped radical change by human intervention. In

densely populated or intensively farmed regions,
the landscape is essentially a human creation. City
dwellers may go out into the countryside and feel that
they are experiencing nature; but what they see is a natu-
ral world under human control, very different from the
landscape that would have survived if humans had never
taken charge. We have harnessed natural processes for
our own advantage and suppressed others that do not
suit us. We have used backbreaking labor for countless
generations to reshape the land for our use, and, more
recently, have employed vast machines to speed up such
tasks. When we talk about the built environment, we are
referring to something far broader than the places
defined by products and buildings, for we have con-
structed around us a world controlled by our own power-
ful systems. We have transformed it with systems of
human settlement and of defense, land management and
agriculture, power generation, irrigation and flood con-
trol, as well as networks of communication and trans-
portation. Unfortunately, we have rendered large areas
dangerous or uninhabitable by contaminating them with
chemicals, nuclear waste, land mines, or depleted ura-
nium from weapons. Even high mountain ranges and the
snowy wastes of polar regions that once seemed immune

Few places on the surface of planet Earth have

Henry C. Matthews

to human intervention are changing as a result of global
warming. The decisions we make locally about the built
environment often have global repercussions.

Although many animals create efficient, complex,
and beautiful shelters, the human race has distinguished
itself by building far more than is necessary for survival.
The beaver may dam streams and build lodges on artifi-
cial islands; ants may engineer fantastic vertical struc-
tures, teeming with organized life. However, these
creatures always follow predetermined patterns. In con-
trast, Homo sapiens has created products, structures, and
settlements that adapt to widely different circumstances,
with original and unique design ideas. Centuries after
they were made, we can study human artifacts and build-
ings and see in them evidence of the beliefs, fears, and
obsessions of their makers. They not only provide shelter
and tools for survival but also act as symbols of ideals
and aspirations.

Human endeavors in the built environment have
been governed by two distinct traditions that have
existed side by side since the beginnings of civilization.
Each tradition can be identified by its own priorities and
design principles. The first, known as the vernacular or
folk tradition, has served ordinary people in their daily
lives; the second, the high-style tradition, has belonged
to the elite, to governments, religious cults, and institu-

15
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Figure 2-1

Systems of water supply and defense, a Roman
aqueduct and a medieval castle, dominate a landscape.
Arghyrokastro, Albania (E. Lear, 1848).

tions. Its purpose is often ceremonial rather than practi-
cal. In more recent times, two other traditions have
developed—the speculative tradition, which is con-
cerned with building for profit, and the democratic tradi-
tion of public participation in the process of design, also
known as the participatory tradition.

The Vernacular Tradition

The first artifacts and human shelters were made of
materials found close at hand. Through a long process of
trial and experimentation, designs evolved to serve the
users as efficiently as possible. They were shaped
according to their purpose, and their form changed only
if a refinement in design or a new approach made a sig-
nificant improvement in their performance. They fol-
lowed old traditions, linking the present with a distant
past. Early forms of tools and shelter provide excellent
examples of human ingenuity. They show how locally
available materials could be exploited to make sound
dwellings, well adapted to their site and climate and
appealing to the eye.

For example, in the fertile river valleys of the Tigris
and Euphrates in Mesopotamia, revered as the cradle of
Western civilization, two materials proved outstandingly
successful and are still used today much as they were
6,000 years ago. In vernacular traditions, mud was
molded into blocks, dried in the sun, and used as a
strong, stable walling material. Reeds were bound
together into bundles to make columns and woven into
mats to serve as wall panels or roofs. Where light was
needed, the reeds were formed into decorative openwork
screens. With the use of local mud or reeds, there was no
need to bring materials from far away or to deplete non-
renewable resources. We might feel that dwellings of

mud or reeds are bound to be inferior to our own homes,
produced in an industrialized society. Yet, we would be
astonished by the quality of the spaces, the expertise of
construction, and the appealing simplicity of form of the
houses proudly built by their own inhabitants. We might
also be impressed by their natural methods of adaptation
to the climate. Mud bricks are ideal for a desert climate.
The heavy walls with a high thermal capacity absorb
heat during the day and transfer it to the interior at night.
The lighter reed dwellings allow the necessary ventila-
tion in humid marsh areas and provide comfortable liv-
ing conditions.

Vernacular traditions respond to the lives of the peo-
ple. Obviously, fisherfolk, animal herders, and farmers
who raise crops build different kinds of settlements.
Nomadic peoples have developed highly specialized
portable buildings. An example is the yurt of the nomads
living in the area between eastern Turkey and Mongolia,
which collapse for transportation on horseback. It is
interesting to note that some of the finest carpets are
made by nomadic people who cannot carry much furni-
ture. Easily laid out on the ground, they bring immeasur-
able richness to otherwise simple homes. In a desert
environment, a woven rug can even symbolize a garden
of flowers.

Similarly, throughout the world, building types have
emerged that solve the housing problems of different cul-
tures in a wide range of climatic zones. The longhouses
of the Northwest Coast, the tipis of the Central Plains, log
houses of forested regions, and adobe houses in the
Southwest of the United States all belong to strong ver-
nacular traditions in domestic building, which lasted into
the twentieth century.

The availability of materials has also governed the
making of common artifacts. A container fashioned by its
owner for daily use may be made in the Arctic of whale-
bone and sealskin; in Europe of hardwood; in Southeast
Asia of woven palm leaves. In Africa, a calabash will
serve the same purpose, and elsewhere it may be made
of pottery or wrought iron. In each place, a traditional
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Figure 2-2 Ancient Egyptians making bricks. The same
method is used in many places today.
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Figures 2-3 and 2-4 A dwelling of the Marsh Arabs of Iraq.
Such buildings consume no nonrenewable resources, yet
serve their purpose well (W. Thesinger).

method of manufacture is passed down from generation
to generation.

Throughout the world, the exploitation and conser-
vation of the land have been controlled by conventional
wisdom and tradition. Holland was formed out of unin-

Figure 2-5 The yurt is ideally adapted to the life of nomads
in Afghanistan. It collapses for transportation, yet provides
protection in a harsh climate (T. Bartuska).

habitable salt marshes by building dikes and pumping
the water away by windmills. Ancient Egypt was made
fertile by irrigation canals distributing the waters of the
Nile at its annual flooding. Vast areas of Asia retain the
waters of monsoon rains in their rice paddies, while in
more arid places, whole hillsides are terraced to contain
precious soil behind stone walls. Within the vernacular
tradition, farmers have generally worked in harmony
with nature and paid attention to the conservation of
vital resources. They have known only too well that
quick ways of obtaining higher yields make little sense in
the long run.

Often agriculture and buildings go hand and hand. In
southern Italy near the town of Alberobello, dwellings
known as trulli are built of stones cleared from previ-
ously infertile fields. In this region, the upper layers of

Figure 2-6 Cliff dwellings of the Anasazi Indians at Mesa
Verde, Colorado. Heavy masonry walls absorb the heat of
the low winter sun, while the overhanging cliff provides pro-
tection from the high summer sun.
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Figure 2-7 African women carrying calabashes, the dried
skins of gourd-like plants (D. Hill).

limestone have been broken up by centuries of changing
weather. The farmers have used the largest blocks of
stone to build their houses and the thin, naturally split
stones to form their roofs. Rougher stones have sufficed
for boundary walls. The remaining rubble has been put
back over the solid beds of impervious limestone and
topsoil then replaced over the gravel beds. This system
traps and stores winter rains among the small stones,
and the reservoir below the sparse topsoil nourishes
crops during the dry seasons. Remarkable clusters of
trulli stand among the fields, conical structures unique to
the area, a testament to human creativity of the vernacu-
lar tradition.

Although vernacular traditions can be explained as a
response to material needs and practical opportunities,
these factors alone cannot explain the rich variety of
form. Many types of artifacts and dwellings can only be
understood as cultural symbols. Ritual and ceremony
have been important in determining the organization and
design of buildings. The value systems and social hierar-

Figure 2-8 Terraced fields of Winaywayna, Peru (developed
in the 16th century by the Inca civilization). Throughout the
world, generations of hard labor have made rocky mountain-
sides productive, prevent soil erosion and water runoff

(T. Bartuska).

chies of the owners are often clearly expressed. For
example, in many African villages, the design of a family
compound will show how many wives the head of the
family has, the status of children, and whether cattle are
more important than grain.

Sometimes the forms of dwellings can be traced to an
earlier phase in the history of the group that built them.
House types can survive even though prevailing condi-
tions change. An outstanding example of such survival is
the kiva, the ceremonial space of the Anasazi Indians of
Colorado and New Mexico. This subterranean space
originated in ancient dwellings of Siberia. People there
responded to the harsh climate by living in sunken pits
with a central hearth, covered with a thick, insulated
layer of turf over a wooden roof. The original inhabitants
of the North American continent migrated from that

Figure 2-9 Trulli near Alberobello in southern Italy—a har-
mony of fields and buildings in the vernacular tradition.



Figure 2-10 The kiva, the ceremonial space of the Anasazi
Indians, Mesa Verde, Colorado. Originally covered and pro-
vided with a central fire pit, it closely resembled the Siberian
pit dwelling.

region over the Bering Straits, bringing building tradi-
tions with them. As they moved south and adapted to
milder climates, they still retained their former type of
dwelling. At such places as Mesa Verde and Chaco
Canyon in the Southwest of the United States, where they
built villages with stone walls above ground, the subter-
ranean pit dwelling survived as a ceremonial space cen-
tered around a fire. The fire is provided with an elaborate
air intake and draft deflector, a reminder of the time
when fire was the key to survival.

Vernacular traditions tend to conform to certain
general rules that distinguish them from the high-style
tradition:

e Vernacular building and crafts belong to ordinary peo-
ple. They are built or made by the owners or by spe-
cialists within their community.

e Materials are found close at hand, and designs have
strong local or regional character.

e Designs are utilitarian. They are made for their pur-
pose, fitting proven functional patterns.

e Building and village design is well adapted to climate,
solving problems by the use of natural systems.

e Changes in design develop slowly. Craftspeople are
conservative, preferring to use the experience of previ-
ous generations. The quality of work is sound and
capable but often rough and unrefined.

e (Cultural symbolism, ceremony, and ritual also play
a part as influences in design. Sometimes practi-
cal needs are overruled by the desire for symbolic
elements.

Four Traditions in the Built Environment 19

High-Style Tradition

From the beginnings of civilization, certain individuals
emerged as leaders with power over others. Whether
they excelled in hunting and battle or gained power
through wisdom or magic and ritual, they sought to dis-
tinguish themselves from ordinary people. They wore
rich and unique clothing and created luxurious palaces,
forbidding citadels, and awe-inspiring temples furnished
with precious objects. They summoned the best artisans
and imported fine materials to create high-style designs.

At least five thousand years ago, tribal leaders in
many places demanded unique structures that rose
above local vernacular dwellings in scale, in strength,
and in artistic quality. Their expert builders experi-
mented with new materials and engineering skills to pro-
duce unique structures that inspired awe in those who
saw them and gave protection and pleasure to their
patrons. The human desire for high-style design has con-
tinued ever since. While vernacular traditions provided
buildings suitable for villages and the edges of towns, the
growth of cities promoted the development of grander
architecture and urban landscapes. Both despotic rulers
and democratic governments have employed skilled
designers to create urban spaces that express civic pride
and a sense of order.

As in vernacular design, change in high-style design
was often slow. Successful forms often survived for
many generations. However, radical changes sometimes
took place in response to new religious beliefs or aes-
thetic impulses. Vernacular traditions reflect the conser-
vatism of rural people, and it is rare for foreign ideas to

Figure 2-11
designed temple (from a stone tablet of 900 B.c.).

Worship of the Babylonian Sun God in a richly
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be accepted. But in the high style, foreign influence is
admired and originality is often a sign of prestige.

The Egyptian Pharaoh Zoser, who ruled in the third
millennium B.C.E., built a great temple tomb for himself to
preserve his body and soul for eternity. It was first con-
structed in the conventional way as a low structure in
which material goods were stored over the grave. How-
ever, the architect, Imhotep, breaking with tradition, con-
ceived a new design of unprecedented splendor. He
enlarged it into a stepped pyramid 200 feet high, perhaps
symbolizing a stairway to the heavens. Around this, in a
35-acre enclosure, he built a necropolis, or city of the dead,
made up of stone replicas of palaces, shrines, government
buildings, and storehouses to serve the dead king to eter-
nity. Such buildings for the living had nor-mally been made
of mud bricks and reeds; so, to create familiarity, Imhotep
imitated the texture of reeds in stone. The columns of the
entrance hall symbolized bundles of reeds; he adorned
other columns with capitals based on the flower heads of
lotus and papyrus that once decorated reed houses. Deep
underground by the tomb chamber, stone panels faced
with lapis lazuli, a rich blue stone, were carved with the
texture of reed matting. Such ornament, carved with the
utmost confidence and precision, celebrated traditional
building techniques in a to-tally original way.

Stonehenge, in southwest England, follows none of
the normal rules for vernacular building. Far from being
useful for shelter or agriculture, the monument appears
to have possessed symbolic meaning as a great astro-
nomical computer. The materials were imported at the
cost of enormous human labor. Eighty-two stone blocks,
weighing about 4 tons each, were brought 240 miles from
Wales. Similar feats of art and engineering have been
achieved in many places around the world.

The Greek temple exemplifies the search for excel-

Figure 2-12 The temple tomb of the Pharaoh Zoser, 2750 B.c.
A symbolic structure designed for the eternal afterlife of the
powerful ruler (model reconstruction made and pho-
tographed by Jean-Phillipe Lauer from his book Saggara,
published by Thames and Hudson, Ltd., London).

Figure 2-13 Stonehenge, Salisbury Plain, England. This
structure demonstrates the human will to overcome obstacles
to build religious or symbolic structures (T. Bartuska).

lence. This building type evolved gradually from a simple
hut constructed of wooden posts and beams to such
impressive monuments of the fifth century B.c.E. as the
Parthenon of Athens. For permanence, the material was
changed from wood to stone; but just as Zoser’s tomb
contained details of reed buildings, the Parthenon retains
symbols of wood construction in solid stone. Each part of
the temple expresses its purpose through refinement of
form. Columns clearly carry loads, beams span between
them, the triangular pediment proclaims the function of
the roof. Decoration subtly emphasizes form, as in the
fluting of the columns, or appears in nonstructural ele-
ments, such as the panels of the frieze, carved with
scenes from mythology. Greek temples were often built
in dominant positions above cities. Their beauty and per-
manence demonstrated reverence for the gods.

The Romans adopted the Greek temple as the model
for their own temples and spread this classical design

Figure 2-14 The Parthenon, Athens (mid-fifth century B.c.)
The Doric temple perfected.



Figure 2-15 The Virginia State Capitol designed by Thomas
Jefferson in 1748, based on the Maison Carrée, a Roman
temple in France.

throughout their empire. So potent was this form as a
symbol of beauty, order, and permanence that its use has
been revived many times. For example, in the late eigh-
teenth century, Thomas Jefferson, the third president of
the United States, built the Virginia State Capitol as a
close replica of a Roman temple he had seen and admired
in France. Although his building was to be a democratic
place of assembly, he adopted the Roman temple form to
show the people of the United States what architecture
should be. Many later generations have endorsed Jeffer-
son’s ideas by building residences, banks, churches, and
several other building types to similar designs.

The Romans exploited the potential of vaulting and
dome construction, creating vast interior spaces. To

Figure 2-16 The Pantheon, Rome, 120 c.E. A vast interior
space relying on sheer mass for stability. The only opening is
the oculus at the top.
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ensure that the importance of their imperial buildings
was perceived, they decorated their surfaces with
columns like those of the temple. Thus, the column
became something other than a means of support. It was
now a symbol expressing power and beauty. In the
Islamic world, where science was greatly valued, signifi-
cant advances were made in dome construction. Space,
light, and structure were united as the essence of
sixteenth-century Ottoman mosques.

Roman vaulted spaces were the direct ancestors of
the Gothic cathedral. The medieval masons refined the
principles of vaulting practiced by the Romans to use a
minimum amount of stone. In the late twelfth century,
master masons strove to create an image of heaven on
earth made of stone and glass. Amiens Cathedral repre-
sents the high point of French Gothic. Looking up into
the vaults, one cannot believe that thousands of tons of
stone can be made to appear so weightless. This aston-
ishing achievement was only made possible by the dar-
ing ingenuity of the masons. The combination of flying
buttress, pointed arch, and ribbed vault allowed them to
open up huge areas of wall to stained glass windows.
This design through which a dream was realized became
a celebration of structure and space.

Historians describe the Middle Ages, which produced
the Gothic cathedral, as an age of faith. In the fifteenth
and sixteenth centuries, a more secular age, known as
the Renaissance, followed in which artists, architects,
and their patrons tried to revive the architecture of
ancient Rome. Of course, they adapted their borrowed
forms to suit their own society, but their theorists devel-
oped rules governing the correct use of the “orders” of
Roman architecture. Since artists rarely accept rules for
long, the Renaissance style was challenged in the seven-
teenth century by the Baroque, with its more expressive
and dynamic approach to painting, architecture, interior
design, and landscape. Other styles followed: the sober
Georgian of the eighteenth century, the Greek and Gothic
revivals in the nineteenth, and a variety of experimental
movements at the turn of the twentieth century. Styles,
like fashions, followed so fast, one upon the other, that it
seemed as if style was more important than purpose.

In the early twentieth century, a modern movement
developed in which designers of all disciplines rebelled
against the continued revival of historic styles and the
excessive use of imitated decoration. They sincerely
believed that, by using new technology, they could rise
above the concept of style to solve human problems in a
universal way with truly functional buildings and prod-
ucts. As autocratic rule was replaced by democracy,
social housing became a priority in many countries.
Architects, working in an idealistic manner for govern-
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Figure 2-17 Selimiye Mosque, Edirne, Turkey, 1570 C.E.
The architect Sinan used amazing engineering skill to lighten
the structure and open up many windows.

ment agencies, developed innovative approaches to
housing. Unfortunately, the designers often paid insuffi-
cient attention to the realities of family life. Their projects
lacked human scale and ignored local traditions. Those
who lived in them missed familiar patterns of settlement
and social life and often found them alienating.

The most prestigious examples of modern architec-
ture can be appreciated as works of art, or as brilliant
essays in the use of new technology, designed to enclose
space with clearly articulated structural systems. Corpo-
rate headquarters of shining glass have brought excite-
ment to city skylines, but the plazas at their feet are often
unappealing empty spaces or parking lots. It has been
found that the modernist environment was not particu-
larly functional. Glass walls, for example, proved waste-
ful of energy, gaining excessive heat from the sun in
summer and losing valuable heat in the winter. Mod-
ernist planners believed that it was important to separate
urban functions such as living, working, and shopping.

Rigid zoning for such separation denied the complexity
of real life and reduced urban vitality.

During the 1970s and 1980s, designers began to react
against the principles of the modernists and returned to a
richer design vocabulary. Many have tried to evoke the
character of historic styles or regional types. They have
attempted to be more responsive to the users, and some
have ascribed symbolic value to their work. At best, Post
Modern buildings are sensitive to human needs, appro-
priate to their context, and environmentally efficient.
However, too many are simply modern structures
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Figure 2-18 Amiens Cathedral, France, 1220 c.t. The
dynamic structure of pointed arches, ribbed vaults, and fly-
ing buttresses makes it possible to open up the walls to huge
stained glass windows (Viollet-le-Duc).



Figure 2-19 Amiens Cathedral. The vault, consisting of
thousands of tons of stone, appears almost weightless. The
interior is flooded with light.

dressed up in a decorative exterior with details borrowed
arbitrarily from historic sources.

One aspect of high style design in the twentieth cen-
tury was the quest for originality. The same phenomenon
occurred in clothing, vehicles, advertising signs, and con-
sumer products designed to fulfill a seemingly insatiable
desire for novelty. Unfortunately, the premium placed on
originality often produced confusion and ugliness.

The high-style tradition applies equally to small
objects and to treatment of the landscape. The objects
found in Egyptian tombs demonstrate the superb quality
achieved by ancient craftspeople. Modern industry has
also given scope to furniture and product designers who
have made use of new manufacturing processes to pro-
duce goods in original ways. For example, chairs, instead
of being made of jointed and glued wood, have been
manufactured of tubular steel.

In ancient Egypt, the landscape around temples was
carefully ordered for ritual purposes. Long causeways
lined by sphinxes linked one temple with another. This
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Figure 2-20 Crown Hall, Illinois Institute of Technology of
Chicago, 1956, by Mies van der Rohe, architect. The archi-
tect’s preoccupation with structure, space, and proportion
links it to a Greek temple or Gothic cathedral.

Figure 2-21 High-rise housing at Roehampton, near Lon-
don, built in the 1950s. An award-winning project that was
later criticized for being unsuited to family life.

Figure 2-22 Kimbell Art Musum, Fort Worth, Texas, by
Louis Kahn, architect, 1972. The architect invokes classical
principles in a truly human way (T. Bartuska).
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was a sacred landscape separate from the surrounding
fields. Centuries later, Louis XIV, the absolute monarch
who ruled France in the seventeenth century, laid out the
pleasure gardens of his palace at Versailles with ruthless
formal, axial symmetry. His design has been interpreted
as a symbol of the divine right of kings. In contrast, Eng-
lish gardens in the eighteenth century responded to infor-
mal natural features of the landscape and exploited
picturesque qualities.

Designers have also controlled the landscape around
important buildings. The Washington Mall linking the
Capitol with the White House is an example of formal
axial planning in the classical tradition. In contrast, the
suburban community of Riverside, Illinois, belongs to a
romantic movement in landscape design. Its designer,
Frederick Law Olmstead, avoided symmetry and gave
the neighborhoods a picturesque character. He made use
of surprise, gradually revealing the landscape to people
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Figure 2-23 Office building, Boston, by Philip Johnson,
architect, 1989. The Palladian windows, based crudely on
the designs of the Italian architect Andrea Palladio, have lit-
tle relationship to twentieth-century Boston.
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Figure 2-24 The Ellicott Plan of 1792 for Washington, DC,
1792. Formal axial landscape design.

as they move along curving roads. Riverside is intended
to simulate certain qualities of a natural rural landscape,
but it is, of course, humanly designed.

High-style tradition differs from those of the vernac-
ular tradition in the following ways:

e [tis the property of the elite.

¢ Designs are conceived and executed by specialists,
who are often brought a long way to carry out the
work. The designer is usually not the maker or builder,
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Figure 2-25 Riverside, Illinois. Plan by Olmsted, Vaux, and
Co., 1869. Planning in the picturesque manner was intended
to simulate certain informal qualities of a natural rural land-
scape, but it is, of course, humanly designed.



but rather the overseer of the work. The makers or
builders are skilled artisans.

e The quality of work is of the highest standard. Materi-
als are of high quality; if necessary, they are imported
from far away. Rare and precious materials are fre-
quently used.

e Symbolism, decoration, and refinement are often more
important than usefulness.

e Designs do not evolve primarily as a response to cli-
mate and site, but they may be adapted to suit local
conditions.

® National and regional character is developed, but
designs from other cultures are often adopted to satisfy
the desire for change or prestige.

e Changes in design style occur regularly. Great impor-
tance is attached to originality.

The Speculative Tradition

In the past 300 years, vast numbers of rural people have
migrated to the cities. The old-fashioned ways of housing
people were no longer feasible, and speculative builders
motivated by financial profit filled the gap. Such develop-
ers built many fine residential districts, but throughout
the industrializing world, housing units of minimum
standard were built on street after street. In the country
the poor had suffered in appalling hovels, but in the city
they were concentrated in horrifying slums. Even in the
wealthier nations, the conditions created during the
Industrial Revolution have never been fully alleviated,
and in some developing countries, industrialization has
only just begun. Since the mid-nineteenth century, many
affluent people have fled from the cities to the suburbs,
giving further scope to developers.

While the profit motive has often encouraged specu-
lative builders to adopt high standards of design, they
have generally put up what was easiest to build and have
concentrated more on marketing than on creating viable
communities. Speculators have drawn something from
vernacular and high-style traditions. There is often a simple
logic and appropriateness in the houses they have built, but
they have also sought the superfluous trappings of elite and
high-style characteristics. In many cities, there are hun-
dreds of small houses attempting to imitate the mansions of
the wealthy without any regard to regional identity.

As long as life was not too complex, vernacular tradi-
tions guided the building endeavors of the human race.
The high-style tradition has endowed cities and country-
side with splendid monuments to wealth, power, and
creativity. But the speculative tradition has not very suc-
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cessfully fulfilled the remaining requirements. Uncon-
trolled private enterprise has not demonstrated sufficient
thought for the needs of society or care of environmental
resources. Housing has sprawled over the countryside,
often without proper provision of community services.
Commercial strip developments have spread along high-
ways, providing easy access and parking for those with
automobiles and cheap land for the developers, but at
considerable cost in terms of social amenities. The result
has been the sacrifice of agricultural land and the decline
of city centers, as well as the loss of regional identity and
unique character in individual cities. Auto-driven subur-
ban sprawl has made excessive demands on air, water,
and land resources and has dramatically increased the
consumption of nonrenewable energy sources.

Similarly, products of all kinds have proliferated in
today’s enterprising economy. In earlier times, a family
had few household objects, but those they possessed
were useful and solidly made by hand to last a lifetime.
Today factories around the world turn out countless
products, many of them unnecessary, few of them very
durable, and millions of dollars are spent on advertising
to persuade people to buy them. While industrialization
has given us possessions our ancestors never had, it has
also turned us into a wasteful society. We are also dis-
covering that the manufacture of many goods produces
dangerous by-products that poison the environment.

Modern agriculture is transforming the world in
many ways. Where traditional farming techniques
tended to maintain the productivity of the land by rota-
tion of crops and the use of organic fertilizers, today’s
intensive “agribusiness” has chased short-term profits

Figure 2-26 Houses built in London during the Industrial
Revolution (G. Doré).
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Figure 2-27 Speculatively built houses, Daly City, Califor-
nia, 1960s. The backs of another row of houses, behind
them, are absolutely plain and uniform.

while ignoring long-term effects. In the Amazon Basin,
vast rain forests, essential to the production of oxygen for
human survival, are being cut to make way for beef pro-
duction even though the land will be viable for pasture
for only a few years. In England, where hedges separated
fields for centuries, their removal to make way for larger
machinery has caused unprecedented soil erosion.

Speculative tradition’s general characteristics are as
follows:

¢ The profit motive is the guiding force, and marketabil-
ity is the key. Instant appeal to the buyer is more
important than durability or environmental issues.

¢ Designs are rationalized to be cost effective and mass
produced.

e Thereis a loss of local and regional character.

Figure 2-28 Suburban sprawl extending onto some of the
richest farmland in the nation, the Palouse Region of eastern
Washington and northwestern Idaho. While land lies vacant
within or near cities, new sprawling land-use patterns
destroy farmland, increase traffic, and demand expensive
infrastructure (T. Bartuska).

e Social amenities and environmental effects are often
ignored.

Participatory Tradition: The
Future of the Built Environment

The building of sound communities has always needed the
participation of their members. In the vernacular tradition,
the simplest tribes made group decisions and built together
for mutual benefit. Idealistic early settlers in ancient
Greece, South and North America, and other regions of the
world planned their towns democratically and worked
together to develop them. But as populations have grown
and societies have become more complex, people have lost
touch with the planning process. Democracy can provide
mechanisms for public participation in planning and
design, but most of us play no part in the massive building
schemes that do so much to change our lives and the built
environment, often abruptly and drastically. Elected repre-
sentatives and public officials have often failed to make the
best decisions. In the past four decades, many cities in the
United States have been subjected to more construction
than ever before. Whole downtown areas have been
demolished and rebuilt as a result of urban renewal pro-
grams. New suburbs have proliferated; thousands of acres
of agricultural land have been buried under asphalt and
concrete. The largest single building program ever under-
taken was the construction of roadways in the United
States as the result of the 1956 Federal Highway Act. Broad
ribbons of concrete, sometimes meeting at complex inter-
sections, forced their way across the countryside and
through every major city in the nation. To make way for
these roadways, thousands of buildings and their neigh-
borhoods were destroyed. Much of the finest building of
the past is gone forever. Individuals, corporations, and city,
state, and federal governments contrived to make decisions
without fully understanding their implications.

The boom years between the 1950s and the 1980s
were a period of unshakable belief in the future and in
the need to sweep away familiar surroundings to make a
more modern world. Through this process, we have dis-
covered just how important our familiar environment is
to us. Communities are made of human beings, and they
thrive on ordinary social activity. The disruption of
human groups and their activities, even to make way for
dazzling new developments, has often been disastrous.

Today, at the beginning of a new century, we seem to
appreciate once more the value of old traditions. Urban
renewal is now often a much gentler process. Strategies
such as the preservation of historic buildings and land-



Figure 2-29 Freeway, Dallas, Texas. A broad ribbon of con-
crete dominates valuable land (T. Bartuska).

scapes, the careful insertion of appropriate new struc-
tures, the revitalization of entire neighborhoods, and the
conservation of regional open space are being imple-
mented in many cities where only decades ago the bull-
dozer and the wrecking ball rampaged. The preservation
movement has sprung from the grass roots of society to
become a potent force reviving lost qualities in the built
environment. While it began with the preservation of
mansions and places associated with important figures
from history, preservationists today are equally con-
cerned with vernacular buildings, ordinary neighbor-
hoods, landscapes, the main streets of small towns,
greenways, farmland, and open space. The Pioneer
Square district of Seattle offers an example of urban revi-
talization. It was successful because public demand,
financial incentives for preservation, and design worked

Figure 2-30 The Pioneer Square District of Seattle in 1970.
Today, this once run-down area has been reanimated into a
delightful historic district with an enjoyable mix of urban
activities (R. Anderson).
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Figure 2-31 The reanimated historic Pioneer Square Dis-
trict, Seattle, Washington.

creatively together. This mixed-use neighborhood pos-
sesses a human scale and offers a variety of activities. The
topic of preservation will be discussed in more detail in
Chapter 14.

A truly participatory tradition in the built environ-
ment can only be attained when the following conditions
are met:

e The public is well educated in environmental design and
ready to take a part in the decision-making process.

¢ Designers are trained to respond to human needs and
desires.

e Designers give a higher priority to concern for the
environment and the long-term effects of our design
decisions.

Today we can still admire the grand and beautiful
high-style designs commissioned throughout history by
great leaders. We can also appreciate the simplicity and
appropriateness of vernacular builders. We are capable of
rivaling their works with what we build ourselves, but
often we accept mediocrity, leaving it to others to build for
their own profit. If we are to attain a sustainable built envi-
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ronment that fulfills the needs and ideals of a democratic
society, we need to play a greater role in its creation.

In the twenty-first century, the vital concern for sus-
tainability has changed the way responsible designers,
planners, developers, and building officials think. We
have the scientific data to warn us that the very future of
life on our planet is threatened by our overconsumption
of resources and by our pollution of earth, air, and water.
While modernists were infatuated with new technology
for its own sake, they rarely showed sufficient concern
for ecological issues. Today’s leading designers are put-
ting sustainability at the top of their agenda. They aim, as
much as possible, to use renewable and recycled materi-
als; they design for conservation of water and energy,
and attempt to create healthy interior and exterior envi-
ronments. Some U.S. cities are ahead of state and federal
authorities in demanding sustainable practices. The city
of Seattle, for example, has won a Leadership in Energy
and Environmental Design (LEED) award from the U.S.
Green Building Council for the design of its new City
Hall. The building, designed by Bassetti Architects and
Bohlin Cywinski Jackson, fulfills the city’s desire for
transparency so that government does not seem to be
hidden behind monumental walls; it appears open and
welcoming. Issues of water and energy conservation
were treated with utmost care; concrete from the old city
hall was recycled on site, and to avoid long-distance
transportation many materials were procured locally.

There is also a growing interest in regionalism. In the
modern era, designers promoted the idea of universal
values and an International Style, but to avoid global

Figure 2-32 Seattle City Hall by Bassetti and Bohlin Cywin-
ski Jackson, architects, 2005. Although its walls are of glass
in the Modernist manner, it was designed to conserve energy
and resources.

homogenization of the built environment, many design-
ers today want to express the unique qualities of the
places for which they design. David E. Miller, in his book
Toward a New Regionalism: Environmental Architecture
in the Pacific Northwest, suggests that there is indeed a
connection between the creation of regional character
and sustainability. Climate, terrain, available materials,
and cultural concerns are all significant determinants of
architectural form in the buildings designed by his firm.

Each era of history has demonstrated its major preoc-
cupations in built works. In ancient Egypt, an obsession
with the afterlife drove the building of great pyramids; in
medieval Europe, the desire to create an image of heaven
on earth inspired the building of the lofty cathedrals illu-
minated by stained glass windows; in the twentieth cen-
tury, designers felt compelled to express the desires and
opportunities of modern life. Today, our transcending
goal must be to design and construct in a sustainable
manner, and to satisfy real human and environmental
needs through the use of renewable resources and appro-
priate technologies. The sustainability movement may be
demonstrating the emergence of a fifth tradition. As
examples later in this book clearly demonstrate, there
need be no conflict between human and environmental
quality, design principles, and sustainability.

References

Alanen, A.R., and R. Melnick. Preserving Cultural Landscapes
in America. Johns Hopkins University Press, 2000.

Beatley, T., and K. Manning. The Ecology of Place: Planning for
Environment, Economy, and Community. Island Press, 1997.

Bruegmann, R. Sprawl: A Compact History. University of
Chicago Press, 2005.

Lauer, J. Sagqara: The Royal Cemetery of Memphis. Thames and
Hudson, 1976.

Loeb, C.S. Entrepreneurial Vernacular: Developers’ Subdivi-
sions in the 1920’s. Johns Hopkins University Press, 2001.

McMurry, S.A. Families and Farmhouses in Nineteenth Century
America: Vernacular Design and Social Change. University
of Tennessee Press, 1997.

Miller, D. Toward a New Regionalism: Environmental Architec-
ture in the Pacific Northwest. University of Washington
Press, 2005.

Moffett, M., et al. Buildings across Time: An Introduction to
World Architecture. McGraw-Hill, 2004.

Rapoport, A. House, Form and Culture. Prentice Hall, 1969.

Rudofsky, B. Architecture without Architects. University of New
Mexico Press, 1987.

Scobey, D. M., R. Rosenzweig, and S. P. Benson (eds.). Empire
City: The Making and Meaning of the New York Landscape.
Temple University Press, 2002.

Thesiger, W. The Marsh Arabs. Longmans, 1964.



PART

Central Issues: Human-
Environmental-Technical
Dimensions of a

Quality Environment




30 CENTRAL ISSUES: HUMAN-ENVIRONMENTAL-TECHNICAL DIMENSIONS OF A QUALITY ENVIRONMENT

II. Central Issues: Human-Environmental-Technological Dimensions of a
Quality Built Environment

An Introduction

First and foremost, the study of the built environment involves a closer analysis of three essential
variables that are critical to any human-environmental investigation—people, the built environ-
ment we create, and the environmental context, both built and natural, within which we live,
work, socialize, celebrate, and recreate. It is important not only to understand these variables indi-
vidually, but also to comprehend how they interrelate and interact with each other. These three
variables were introduced in the definition of the built environment (reference Chapter 1), and
they will recur throughout the text.

The graphic depicts these variables individually and collectively within the overall environ-
mental context.

People:
The Essential Participants

The Built Environment:
The Human-Created Components

The Environmental Context:
Both Built and Natural

Studying these central concerns will help develop a more complete understanding of people,
society, and cultures; the components of the built environments (created to satisfy human needs
and values); and the resultant built and natural environments.

It is useful to realize that a more general concept is formed by the interaction of the three fac-
tors. This general concept is central to the study of almost all subjects; it is particularly important
to the study of the design and planning disciplines that participate in the process of shaping the
built world. This general concept is commonly referred to as human-environmental relation-
ships (in this case environment includes both the descriptive adjectives natural and built) and
relationships that are formed by design/planning and the use of technology. The following built
environment diagram emphasizes the dynamic interaction or interrelationship between people,
environment, and technology).
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Human-Environmental Relationships:
Collaborative Design/Planning and
the Use of Technology

Humans:
Individual and Societal Groups

Environment(s):
Both Built and Natural

This human-environmental relationship theme is, in reality, a four-part concept: (1) people,
(2) the natural environment, (3) the built environment, and (4) the dynamic interrelationship
between parts developed through collaborative design/planning and technology. This interplay
between the terms is emphasized by the hyphen “-” between the two terms “human-environment”
and is reemphasized by the word relationships (sometimes stated as interrelationships).

This interplay is an important adaptive strategy. Design and planning are like a two-way
street: humans adapt environments to fit their needs and values, and humans have to adapt their
needs to fit various environments. Ideally, a mutual harmony and balance or symbiotic condition
emerges—one adapting to the other, and vice versa. Serious consequences can occur when people
overbuild and cause environmental deterioration (polluted air and water, urban sprawl destroying
prime farmland, traffic congestion, etc.). Serious consequences also occur when the natural envi-
ronment destroys human habitat (floods, earthquakes, volcanic eruptions, tornadoes, etc.). By
understanding these central variables as a two-way adaptive design strategy, people are able to do
a better job in celebrating life and its creative processes, while living in harmony with the best
qualities of relationships within both built and natural environments.

Adaptive strategies are then created through the use of technology. Designing/planning with a
deeper understanding of the variables of the human-environment-technology triad helps to evalu-
ate the purpose and function of the built environment and helps determine its supportive and dis-
ruptive characteristics. Knowledge of this triad of issues can direct our time and talents toward
corrective measures to improve the design quality of the things that humans create and the things
that they build.

The following chapters investigate the three main domains of this human-environment-
technology triad concept.

Understanding Environment(s): Built and Natural by Tom J. Bartuska

This first chapter explores the meaning of the word environment. It is commonly used, and yet its
precise meanings can be elusive. What is included? What is excluded? Words are an important
artifact of human creation and thus an important part of the built environment. The purpose of
this chapter is to explore the meaning of key words and to encourage reading between the lines—
to understand critical implications and interconnections between words. This chapter also out-
lines a number of conceptual tools that give us better access and a deeper understanding of our
built world. Words and their interrelationships are fundamental to understanding the deeper
meanings of life, design, and environment(s).

Designing with People: Human Behavior, Culture, and User Participation
by Paul G. Windley and Wendy R. McClure

Designers and planners who understand ways to design with people are more likely to help improve
the quality of the built and natural environment. This chapter introduces the field of environment
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behavior studies that apply insights generated by scholars, researchers, and practitioners to better
interpret and respond to human needs, cultural values, and traditions. The discussion also intro-
duces participatory strategies to engage people in decision making—those who are most impacted
by a particular designed environment in which they must live, work, recreate, or socialize.

Designing with the Environment by Michael S. Owen
and Bruce T. Haglund

This chapter introduces the need for “designing with nature”—with land ecology and climate. It is
just common sense to design with nature instead of against it. Recognizing the inherent vulnera-
bility of relying solely on fossil fuels and mechanical control systems, people seek new methods to
reduce this dependency by designing with nature. Ironically, the “new methods” being sought are
not new methods at all. They have been employed for centuries before the advent of the Industrial
Revolution; they are the vernacular methods of traditional, indigenous societies which, by neces-
sity and adaptive ingenuity, shaped built environment in harmony with nature.

Designing with Technological and Creative Processes by Matt A. Taylor
and Kenneth L. Carper

Technology has a profound influence on the design of the built environment. The word technology
is often misunderstood or misapplied. Technology may be associated with positive or negative
connotations because of the limited experiences of people with appropriate or inappropriate appli-
cations of technology. Examination of a few definitions, however, show that “technology” is, in
fact, a neutral term. It is demonstrated that an understanding of technological processes is essen-
tial to the development of quality design in the built environment. As applied at any scale, technol-
ogy is the means whereby conflicts between the natural environment and human needs are
resolved.

Designing with a Visual Language: Elements and Ordering Systems
by Greg Kessler

In the final chapter of this section, the built environment is explored through investigation of the
meanings that various elements and ordering systems have on design. Designers and planners
communicate and articulate ideas, beliefs, and social/cutural values in the built environment by
effectively using a visual language—composing elements into ordering systems to create a quality
and meaningful built environment.



CHAPTER3

Understanding Environment(s):
Built and Natural

hat do we mean when we use the word envi-
ronment? Everyone seems to know. It is in
common usage in English, and yet its precise

meanings can be elusive. What is included? What is
excluded? Environment is a fascinating and challenging
word. Words are an important artifact of human creation
and thus an important part of the built environment. The
purpose of this chapter is to explore the meaning of key
words and to encourage reading between the lines—to
understand the critical implications and interconnections
between words. This chapter will also outline a number
of conceptual tools that give us better access and a
deeper understanding of our built world. Words and
their interrelationships are fundamental to our under-
standing of life, design, and environment(s).

Exploring the Meaning
of the Word

Humans evolved in multiple environments, and by
necessity, they adapted and at times prospered. Aborigi-
nal groups did alter their environments, sometimes
extensively but mostly in moderate ways. With the
beginning of agriculture and fixed settlements, humans
began to create built environments of real significance.

Tom J. Bartuska

Now humans dominate, and most contemporary soci-
eties adapt natural environments to their own wishes
rather than adapting their needs to environments.
Humans are transforming earth environments so radi-
cally that we increasingly live in a world largely of our
own making.

Natural/Built Environment(s)

Today, human imprints are essentially everywhere on
the globe. Seemingly, we are transforming almost every
acre of its immensity, leaving not even the farthest
reaches free of human impact. The result is a challenging
and, at times, confusing overlap between the natural
world and that created by humans.

The human-modified world has been tagged with
assorted labels, including “artificial,” “synthetic,” “physi-
cal,” “fabricated,” and/or “constructed” environment(s).
But the phrase built environment used in this book does
seem to be emerging as the dominant form in the litera-
ture for a number of reasons. Built environment avoids
the negative connotations of other terms such as artificial
and synthetic. “Built” as a modifier avoids the implication
that this kind of human creation is unnatural, somehow
counterfeit, even unreal. The built environment is not
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Figures 3-1 and 3-2 The wonders of the natural and built environment(s). Mount Rainier National Park, Washington, USA,
and the City of Vancouver, British Columbia, Canada.

unnatural or false. It is conceived by the human mind
and built by the human hand, and humans are natural
organisms. Indeed, all artifacts are fabricated from the
resources of nature. Also, the adjective built is inclusive of
the actions of both men and women and avoids the unfor-
tunate and very dated terms “man” (or “woman)-made.”

Carefully selected modifiers (adjectives) can help
clarify the term environment in very useful ways. At a
minimum, the built environment must be understood to
intertwine with the natural environment—either in a
state of harmony or discord. Also, as the above discus-
sion suggests, the descriptive adjective “natural” could
include those changes humans naturally create to live on
this planet. These two descriptive adjectives are highly
interrelated.

Perceptual/Functional/Conceptual
Environment(s)

Perhaps the main reason to distinguish between the nat-
ural and built is that many people (perhaps most) see
themselves carrying on their daily activities within the
built environment. Humans now live with the realities of
smog much more than sky, in concrete instead of stone,
in contemplation of a flower box more than wild flowers.

Every organism lives in a different perceptual world.
A dog, for example, sniffing the air, lives in a perceptual
world all its own, one that we humans can only vaguely
appreciate. The perceptual environment is that part of
the environment intercepted by the senses. We often
confuse this with total reality. We cannot hope to under-

stand behavior without knowing the stimuli to which
humans react, both favorable and unfavorable.

Most humans are primarily interested in that part of
the environment that most directly affects them. This is
commonly referred to as the “functional,” “near,” or
“operational environment.” The functional environment
is defined as that portion of the environment that physi-
cally impinges on an organism (even though we might
not directly perceive these influential factors). This des-
ignation focuses on the environment in which we oper-
ate or function—places where we carry out our
day-to-day personal and community interactions. This
functional emphasis is that of our personal world that we
physically occupy as opposed to that larger world of
which we must be increasingly aware. But that larger
world is real also. As Thoreau suggested in Walden, “the
imagination, give it the least license, dives deeper and
soars higher than [even] Nature goes.” Education pro-
vides that license, expanding our awareness and appreci-
ation of the world’s levels of complexity.

Beyond the perceptual and functional environment is
what many call the conceptual environment—society’s
cultural world, including the built environment, a world
shaped by human ideas and the meanings they convey.
Human experience and the built environment are enriched
by human thought, concepts, and ideas. But even in this
conceptual environment, the subject-object or human-
environmental relationship remains the fundamental
structure of experience. We name our concepts and
abstractions, attaching symbols to express reality, and
can then interact with them as a seemingly real part of our
environment. So, even abstractions, such as spirits of
human myth or legend, are part of the built environment.



The term built environment can be used in a reduc-
tionist or in a holistic way. To some, the built environ-
ment may be furniture or a room. To others it can mean
everything humanly made or arranged—products, interi-
ors, structures, cities, regions, even the heavily modified
Earth. This study of the built environment strives to be
inclusive, not exclusive. An important objective of this
book is to foster holistic thinking about the built and nat-
ural worlds.

Defining Environment by Levels

Levels of Organization

Because of the wide range and complexity of the environ-
ment(s) in which humans exist, it is necessary to think of
human-environmental relationships in holistic terms.
Modifiers such as “natural” or “built” help develop sub-
categories of the whole topic. They also help to further
organize the complexities of any subject into its compo-
nent parts and wholes. Environments can be more com-
pletely understood by using concepts and methods that
allow shifts from analysis of individual parts to how
those parts are organized into wholes. Such shifts pro-
vide access to content for each component part, and the
way parts connect together provides a fuller understand-
ing of context. Shifts between parts and wholes, and
wholes and parts, contributes to the ongoing effort to
understand linkages individually and holistically.
Contemporary critics of the reductionist methods of
science and specialization in engineering and design have
become increasingly vocal in recent years. They claim that
reductionist methods, necessary (and successful) as they
certainly are, tend to isolate entities and deemphasize con-
nections. They worry that, in the process of analysis, a
great deal of information about relationships between peo-
ple and environments, if not lost, is often disregarded or

Figure 3-3 Nested hierarchy in Chinese boxes and subdi-
vided sets of triangles.
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misplaced, resulting in a fragmentation of our environ-
ment(s). We organize reality in categories of knowledge
and related disciplines and then miss the richness and
excitement of interdisciplinary dialogue and collaboration.
Many have responded with attempts to ensure that con-
nections are restored, linking parts to their functional
wholes. Hierarchy, a device suitable for such integration,
is time tested and readily available as an organizing frame-
work for accessing the intrinsic organization of nature and
the diversity of the built environment.

What archaeologists call the “Persian Carpet Effect”
illustrates the importance of studying not only the parts
of the environment but also the wonderment of the over-
all context. “Imagine you’re a mouse running across an
elaborately decorated rug. The ground would merely be a
blur of shapes and colors. You could spend your life
going back and forth, studying every inch . . . and never
see the patterns.”! Like the mouse, many scientists,
designers, and citizens may concentrate solely on study-
ing the parts without appreciating and comprehending
the whole.

Hierarchy or Levels of Integration:
A Useful Systems Framework for Design

Two concepts have been commonly used for centuries to
illustrate part-whole relationships and clarify linkages
and connections: “hierarchy” and “levels of integration.”
The two have slightly different meanings but form a sin-
gle general concept, and both are useful in studying the
built environment. They are used interchangeably in this
book to emphasize important integrated linkages.

The book’s organization is based upon levels of inte-
gration, which effectively link subjects, design levels,
and design disciplines/professions together. At different
times and in various ways, the authors in this book intro-
duce various aspects of this integrative concept from
their individual perspectives. Each approach is a reaffir-
mation of its importance and utility in design analysis
and in the ultimate synthesis of components of the built
environment.

The term hierarchy can create negative connota-
tions. It may, for example, raise images of a social order
in which human relationships are determined by the
degree of authority exercised by one group of people over
another. However, hierarchy has been widely and com-
monly used as a simple organizational tool to order and
relate the parts of numerous structures and topics, link-
ing small to large, simple to complex, and innumerable
others. It should be used in a neutral sense where all
components at every level are unique and significant.
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Fundamental to one’s comprehension of the built
environment is the fact that hierarchies make complex
subjects more understandable, meaningful, and, hope-
fully, enjoyable. A reductionist view of the world con-
fines and limits design/planning processes and too often
isolates the various components of our built world. Hier-
archy frees scientists, scholars, and designers from the
shackles of the analytical mode without requiring them
to reject it and provides, as well, an appreciation of a
wider, more diverse and interesting world.?

Alternative terms are perhaps less negatively per-
ceived than hierarchy but are also not as widely shared
across disciplines. The concept of levels of organization
is sometimes used but does not emphasize integration,
whereas levels-of-integration suggests integrated link-
ages among various levels. Some people prefer “levels of
complexity,” “levels of analysis,” or simply the words
levels, layers, and/or scales. But hierarchy remains the
term in widest use in most disciplines.

Several additional terms and concepts—“holism,”
“holon,” “functionalism”—are derivatives of hierarchy
and come into play in discussing linkages across levels.
Holism emphasizes the existence of an ever-widening
totality, a comprehensiveness in dealing with human
environments. Holism, a very general term, is refined by
introducing a new term—holon—which was defined by
its originator as any (and every) entity that is in one
sense a whole and in another sense a part.®> Holon
reminds us that every object or entity we work with has a
double identity, and that when placed in such a series of
levels, each is both a whole by itself and part of a larger
system. Think of any entity—the human eye, for exam-
ple. We can speak of the eye as a specific entity with fas-
cinating subparts, but to understand how it works or
functions, we must place it back in the whole human
body. To illustrate further, each of us considers ourselves
whole individuals, but to understand how we relate as
human beings, it is necessary to look beyond the individ-
ual to the family, the neighborhood, the community, and
so on. Working with one level to the exclusion of others
is simplistic and incomplete.

Functionalism is another common term in the
design/planning disciplines, especially as embodied in
the dialectic that interrelates form and function. Func-
tionalism has other meanings: first, it addresses how the
parts of an object function internally, and second, how
objects interrelate with each other to make up a larger
functional whole or system. Functionalism is a reminder
to creators of the built environment that systems work
because the parts fit together; each is a holon, and each
fits into its context.

» o«

i

Figure 3-4 The human, its parts (the eye and its subparts),
and a person’s larger context, the family.

What all this really means is a shift in mindset, in per-
spective, from focusing on the isolated object or subject
to focusing on objects “as content” “in context,” both
defined by hierarchy or levels-of-integration. Placement
in a series of integrated levels clarifies the parts from
which an object or entity is made and reveals more
clearly the setting of which the object is itself a part. The
creation of a healthy, functioning individual in a healthy,
functioning environment demands both perspectives.

Hierarchical structures and linkages are pervasive, fas-
cinating, and useful. Examples abound: this text book inte-
grates just 26 letters of the alphabet to form words; a word

e /\
Analysis

of Parts

Synthesis or Integration
of Parts into a Composite
Diagram

Figure 3-5 Analysis and synthesis within the definition of
the built environment.



by itself conveys a minimum of information, but a word
integrated into a phrase, then a sentence, has more mean-
ing, meaning created by context and linkages. Sentences
set in a paragraph, then in parts of a chapter, and finally in
a book can convey all the richness of human thought. The
organization of a book is like a comprehensive plan of con-
struction. It is, in effect, a process of integrating levels, of
creating and building by putting pieces together into
larger wholes. Books are then organized in libraries to be
shared—conveying the depth of human knowledge.

The hierarchical word “stratify” comes from the
Latin strata, which means literally a system of roads—
the hierarchical system one uses from driveway to resi-
dential street to community-shared arterial roads and
eventually to a major thoroughfare or freeway. While
doing so, one is negotiating an amazing landscape of
human design constructed with hierarchical levels and
integrated linkages.

Across much of the central United States, the road
and street pattern corresponds to grids imposed by the
land survey system. The township-and-range survey sys-

Figure 3-6 The Jeffersonian land survey system—organiz-
ing land from subdivisions of an acre to the prime latitude
and longitude lines that encircle the Earth.
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tem is a hierarchical system, ranging from a subdivision
of an acre of land to the quarter-section (160 acres)
through the section (640 acres) to the township (36
square miles). This integrated system of townships ties
into the latitudinal and longitudinal lines that circle the
Earth. In the midwestern region of the United States and
Canada, aerial photographs frequently reveal a precise
correspondence between township lines and transporta-
tion patterns (Fig. 3-6). Other human systems are tied
even more subtly into this same regular grid pattern,
notably patterns of land ownership and settlement.
Other countries use the metric system of measure-
ment, a similar integrated, hierarchical system. Humans
have also invented a system of units to measure time that
interlinks with natural systems of sun-Earth relation-
ships and cycles: seconds, minutes, hours, days, weeks,
months, seasons, years, centuries, and so on. Like so
many of the hierarchical systems discussed in these pages,
time scales provide the context for human affairs, organiz-
ing and giving order to human activities and life cycles.

Design and Planning: Analysis
and Synthesis within the
Built Environment

Hierarchical structures foster interplay between the two
basic modes of thinking—analysis and synthesis. In gen-
eral, the design process deals with the analysis of the
content and context of a problem and then with the syn-
thesis of the various issues in order to create effective
alternative solutions. These two important modes
of thought are more specially defined below and in
Figure 3-5.

e Analysis: The separation of the whole into its parts;
the examination and study of the content of each part
¢ Synthesis: The integration of the parts into a unified
whole; the integration of the parts into a new context

Content-Component-Context Strategies

In the built environment, as in all of nature, each level or
part becomes integrated to form the content of the next
larger component. Then this component is integrated to
form the next more complex levels; higher levels form
the context for each component level. This relationship
between content and context may seem simplistic, but
optimum design, especially in correspondence to natural
systems, requires a grasp of the concept. The concern for
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wholeness requires that “every building increment
(large or small) must help form at least one larger whole”
within a continuum of design levels.*

Products (furniture, walls, floor and ceiling, etc.)
form interiors. Interior spaces are collectively arranged to
form structures. Structures, along with exterior spaces
(both natural and built), form landscapes. Extended fur-
ther, this content-component relationship forms cities,
regions, and, finally, the content of the Earth. The funda-
mental quest is not in the simple connection, one forming
the other, but the quality of the interrelationship—how
well the parts integrate, contribute to, and create the
whole. The same relationship can be expressed in a dif-
ferent way to emphasize context. Products are composed
to fit their context—interiors. Generally, structures serve
as the context for interiors; the context for a structure is
its landscape and urban setting, and so on throughout
the hierarchy. Again, the quest emphasizes integration:
how well each component of the built environment fits
its context.

Any hierarchical structure has this important three
part level-of-integration relationship: each component is
formed by its content and must fit into its context.

Integrative Design and Planning
with the Hidden Grain

The basic reason for this exploration of the pervasive and
evasive nature of the term environment is to gain appre-
ciation and understanding of the underlying order or
organization of the environments in which humans must
live, work, and play. “Everything in our world reveals a
structure below the surface, a hidden grain which, when
it is laid bare, makes it possible to take natural forma-
tions apart and assemble them in new arrangements.”>
Assembling new arrangements is a fundamental aspect

Natural Environment Built Environment

Individual Subatomic Particles Products
Families Atoms/Molecules Interiors
Neighbors/Neighborhoods Cells Structures
Communities/Cities Organisms Landscapes
Counties/Regions Communities Cities
States/Nations Ecosystems Regions
Earth Ecosphere/Earth Earth

Solar System Universe

Figure 3-7 The intrinsic levels of human-environmental
relationships within the definition of the built environment.

of the art and science of design and planning. And the
best way to design is with the grain, not against it.

The conceptual layering of human built and natural
systems provides the basis for first understanding and
then developing creative arrangements that fit together
and make healthy contributions to the built environ-
ment. The hidden grains of human built and natural sys-
tems are briefly listed in Figure 3-7 (please observe their
similarities and differences).

Designing with Understanding
and Quality

Quality is a most challenging word. It is best understood
as a multiple, variable concept. It deals with analysis and
synthesis, art and science, mind and matter, and design-
ing with the hidden grain. Integration is the essence of
quality (reading between the lines). A quality marriage
requires quality components (people) and a loving
relationship.

The qualitative dimensions in the built and natural
environments are further explored in the following
related triad sets of terms. Do you know what they have
in common?—a deeper appreciation of some of the criti-
cal aspects of quality. As introduced in Chapter 1, the
triangle (A) was first used to symbolize the built envi-
ronment. Here it is used to express the important triadic
relationships between terms, which are embedded in
the design of our built world. The points of the triangle
represent the analysis of singular issues, whereas
moving toward the center requires design synthesis and
integration.

Ecological Design:
Human-Environmental Relationships

As emphasized throughout this chapter and book,
“human-environment relationships” (HE/HER) is an
important ecological concept. This interactive triad of
terms is central to our understanding of reality and qual-
ity. Design must address and creatively integrate the fol-
lowing three terms:

¢ Human (and societal purpose: needs and values)

e Environment(s) (built and natural)

¢ Relationships (adaptive design strategies,
and appropriate use of technologies)

creative

Life on Earth is a constant interchange between
organisms (including humans) and their environment.



Design/planning is, in its most basic sense, an integra-
tive strategy—creatively developing healthy relation-
ships between human/social needs and values with
environmental conditions. The better we understand this
most important triad relationship, the better we can
effectively design/plan the built environment with the
natural context, creating effective relationships with
appropriate technologies.

Comprehensive Design:
Social-Environmental-Technological

Parallel to the above HE/HER triad are three similar terms
more commonly used in the design disciplines; these form
the second but very similar SET (social-environmental-
technological) of relationships. Our understanding of the
built environment is enhanced by recognizing that these
three issues are also interactive relationships. In general,
technologies establish relationships and are an integrative,
adaptive design strategy. This three-part interactive con-
cept forms three important threads, which are carried
throughout this study of our built world. They are first
explored individually in the next three chapters and then
emphasized throughout the book.

Sustainable Design:
Social-Environmental-Economic

Sustainability is generally defined as a process of satisfy-
ing human/societal needs without compromising the
needs of future generations. Searching for sustainable
design requires a more holistic, long-term perspective
and challenges us to get our HE/HER or SET relation-
ships right not only for now but also for the future. Sus-
tainability requires the optimization of three similar
variables—social, environmental, and economic (SEE).
Human concerns shift to social issues, and technological
relationships are integrated with costs into the broader
concept of economics (a prominent topic of interchange
in society). It is critical to the concept of sustainability to
consider all three together. Emphasizing one over the
other is neither an effective thought process nor a cre-
ative approach to design and planning of quality parts
and relationships.

In society’s constant (and at times confusing) play
with terms and acronyms, the triad relationships are
used to define a healthy, sustainable society as one that
creatively addresses the three E’s—(social) equity, (envi-
ronmental) ecology, and economy.® The reader is
encouraged to explore the many dimensions of a sustain-
able society at Ecotone’s Web site, www.conserva-
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Relating Triad Interrelationships Acronyms
Human - Environmental - Relationships HE/HER
Social - Environmental - Technological SET
Social - Environmental - Economics SEE

Figure 3-8 Two related sets of qualitative terms and
related acronyms.

tioneconomy.net (then go to “view the pattern map” and
its interactive “spheres” of information). The application
of these terms and concepts by the design/planning pro-
fessions will be examined in greater depth in later chap-
ters of this book.

Integrated Design

The above three triads convey the same theme and use
similar words. They link ecology (HE/HER) with impor-
tant relationships within the built environment (SETs)
with the very critical global concern for sustainability
(SEE). These terms are integrated in the table and triad
(Figs. 3-8 and 3-9).

Quality: A Search for Health,
Fitness, and Creativity in the
Built Environment

Integrated relationships of the triad dimensions lead to
greater effectiveness in planning and design decisions.
Health, fitness, and creativity are action-oriented terms

Relationships/Technologies/Economics

Integrative

Design

Human/Social Environmental

Figure 3-9
design.

Integrating the important triads for quality
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Human Health  Environmental Fitness  Creatively Built

Figure 3-10 Health-fitness-creativity within the definition of
the built environment.

included in this discussion of these triad relationships to
provide more descriptive dimensions to quality. These
terms should be attached to the definition of the built
environment (Fig. 3-10) as well as the other triad rela-
tionships in the following ways:

e Health of human, societal, and natural systems

¢ Fitness within the built and natural environments

e Creativity in the integration of all components to their
context through the effective use of appropriate tech-
nology

These three terms have been in use for centuries and
parallel those left to us by the Roman architect Vitruvius:
successful built environments must exhibit “commodity,
firmness and delight.” Two thousand years later, the
landscape architect and planner lan McHarg” rephrased

A
Human Health

Environmental Fitness

Creatively Bui \—/

Figure 3-11 The interaction of health-fitness-creativity
within the definition of the built environment.

Vitruvius’ triad of qualities as “health, fitness, and cre-
ativity” to describe desirable qualities of successful, life-
sustaining environments. These ideas interlock as
another dynamic triad: fitness requires health and cre-
ativity, health emerges from creative fitness, and creativ-
ity is measured by an optimum degree of health and
fitness (Fig. 3-14).

McHarg emphasized the importance of health in
the development of ecological design and planning. He
built on the work of Patrick Geddes, an early-twentieth-
century Scottish planner and scholar, who stated that a
healthy life is completeness of the relationships between
organism, function, and environment, and all at their best
(healthy human-environment relationships). McHarg also

Figures 3-12 and 3-13 Bringing the human-environmental-
technical relationships together is like fitting the pieces of a
puzzle together.



Figure 3-14 The importance of health and fitness. A stu-
dent’s creative design of a poster (WSU student—unknown).

used a definition of health from the World Health Organi-
zation: “the ability to seek and solve problems,” imply-
ing that the most important demonstration of health is
finding creative fitness. Health is also emphasized in U.S.
state and federal laws and professional license require-
ments enacted to protect the health, safety, and welfare
of society.

Fitness can be understood as a measure of how well
an entity is integrated into its context in the search for
optimum creativity and health. The interrelationship of
fitness with health is commonly conceived as proper, in
fine physical condition, in good health, right in respect
to the nature of circumstance and/or use, etc. The cre-
ative act of finding fitness, then, becomes a fundamen-
tal challenge for designers and for all people. “The
quest of the surviving organism is to find the fittest pos-
sible environment and adapt that environment and
itself.”® “The fittest survive, the fitting-est thrive.”®
These statements emphasize the importance of appro-
priate adaptive strategies: designing quality compo-
nents that are integrated into their environment(s). This
process, if undertaken in a sustainable way, results in a
mutual adaptation or balancing of human needs and
environmental conditions.

The elements of design are part of the process. As
with any puzzle, designers must also make sure that the
elements, the parts or pieces, fit together. A concept of
fitness deals with adaptive human-environmental design
strategies—how a design adapts and fits its context.

Quality in the built environment can then be more
closely approximated by defining optimum as “fitness in
context,” fitting into larger social/cultural-environmental-
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economic patterns. Health and fitness are often used in
creating a nurturing environment for the human body
(see Fig. 3-14). In a similar way, these challenging terms
are critical directives for quality and creativity in the built
environment.

Creativity is the process of finding fitness and health.
Webster’s Unabridged 1996 Edition Dictionary defines
creativity as the act of bringing into being, to cause to
happen, to arrange as by intent or design. McHarg
defined creativity in more challenging ecological terms as
“the employment of energy and matter to reach higher
levels of order,” and stated that successful evolution is a
maximum success/minimum work solution (working
with the hidden grain). In measuring creativity, some
will unfortunately emphasize merely newness and
uniqueness. But it is more important to emphasize
appropriateness and sustainability within the context. In
practical design and planning decisions, the terms qual-
ity and creativity need to be clearly defined. Some design
decisions are considered to be higher in quality and more
creative than others, though the distinctions are often
subjective. Understanding the value of each component
provides a means to compare the relative creativity of
one design to that of another by estimating, in a holistic
way, the benefits and costs. The benefit/cost ratio is
widely used throughout governmental, engineering, and
planning segments of society. This general benefit/cost
ratio is:

Benefits

lity and/or Creativity ::
Quality and/or Creativity Costs

Human Health and Environmental Fitness
Costs, Energy, and/or Impacts

Quality should be our most important measure of
creativity. Quality is a comparative term and includes a
variety of factors. Because of all the costs and potential
benefits, quality is difficult to measure. But health, fit-
ness, and related costs can be measured in descriptive
terms (listing and describing in verbal and written form
the positive and negative characteristics of each alterna-
tive). It can also be evaluated in quantifiable terms
(number of issues, years of service, quantity of energy,
and costs in dollars) or in relative terms (probably the
measure most often used because of the variety of factors
and information). Regardless of the method, the explo-
ration of an integrated benefit/cost ratio approach to
decision making helps individuals and society make
more effective and knowledgeable decisions.
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Figures 3-15 and 3-16 Comparing quality in the built envi-
ronment. Two adjacent streets in San Francisco, one void
and the other expressive of human creativity—health (appre-
ciative people) and environmental fitness (pride in place and
the landscape).

Environment: A Challenging
FrameworKk for Life

Understanding environment(s) as a series of integrated
levels provides an initial point of access to understand-
ing. William Wurster, former Dean of Environmental
Design at the University of California at Berkeley, has
repeatedly described buildings as resembling frames
rather than pictures. Pictures represent human life;
buildings provide a framework through which to view
and interpret life.

To make sense of the world in which we live, we use
hierarchical systems to organize our various environ-
ments, including the natural and the built. This book is
organized into a hierarchical set of seven levels or com-
ponents of the built environment: products, interiors,

Figures 3-17, 18, and 19 Creative integration of a building
(inside and out) with built and natural environments. Provin-
cial Law Court building in Vancouver, British Columbia,
Canada.

structures, landscapes, settlements and cities, regions,
and, finally, the Earth. Each level and related design/
planning discipline are then linked to all the others
through connections that are subtle and complex. The
listing is not perfect, exhibiting overlaps and discontinu-
ities, but it does illustrate general categories and relation-



ships. It can serve as a useful approximation, a series
of frames that help to expand understanding and aware-
ness of this complex and fascinating subject—the built
environment.
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CHAPTER4

Designing with People:
Human Behavior, Culture,
and User Participation

Paul G. Windley and Wendy R. McClure

esigners and planners who understand ways to
Ddesign with people are more likely to help

improve the quality of the built and natural envi-
ronments. This chapter will introduce the field of envi-
ronment and behavior studies (EBS) by applying insights
generated by scholars, researchers, and practitioners to
better interpret and respond to human needs, cultural
values, and traditions. The discussion will also introduce
strategies to engage in design decision making people
who are most impacted by a particular designed environ-
ment or plan for a community context in which they
must live, work, recreate, or socialize. The chapter
will explore in greater detail how one designs with
human, social, and cultural influences. It is the first in
the triad of linked chapters expanding upon the human-
environmental-technological themes.

What Are Environment and
Behavior Studies?

A Definition

EBS explores the reciprocal relationship between people
and their built environments—a further exploration of
human-environmental relationships. That is, the built

environment influences our behavior and, in turn, our
behavior influences the built environment. EBS includes
fields such as human ecology, environmental psychol-
ogy, behavioral architecture, environmental sociology,
behavioral geography, and environmental anthropol-
ogy—each with a slightly different focus. In this chapter,
we will use the collective term “environment and behav-
ior studies” to refer to all disciplines that study the rela-
tionship between behavior and the environment, both
built and natural. The term “behavior” refers to human
behavior that is observable.

This chapter will briefly note the historical and inter-
disciplinary roots of EBS, discuss why this field is impor-
tant to people who design, plan, and manage the built
environment, and introduce a vocabulary of EBS attrib-
utes that leads to quality place making and place experi-
ence. It will conclude with a discussion of how EBS
contributes to design methods, including the role of par-
ticipatory planning, environmental evaluation, ecology,
technology, and cultural issues.

Interdisciplinary Roots

The exact time EBS emerged as a discipline is still in
debate. Some scholars believe it began with studies in the
1920s of how heat and noise affected work performance.!

45



46 CENTRAL ISSUES: HUMAN-ENVIRONMENTAL-TECHNICAL DIMENSIONS OF A QUALITY ENVIRONMENT

Figure 4-1 The Louvre (former palace of Louis XIV) and
Museum Additon by I. M. Pei provide a dynamic built envi-
ronment for people to sightsee; experience art, history and
culture; and socialize in Paris.

In subsequent years, EBS was represented in a variety
of publications, academic programs offering graduate
degrees in EBS, associations that focus on EBS, and many
architectural and planning firms that based their design
philosophies on the EBS perspective. The developmental
history of EBS documents an exciting period when schol-
ars from the social sciences and design fields, practicing
architects and designers, and regional and community
planners were trying to be more socially responsible in
their understanding and design of the built environment.?

EBS and Place Making

Place Making

From the 1960s to the present, EBS has responded to crit-
icism directed toward designers and planners for not cre-
ating environments that respond to human needs and
values. Representative of this criticism is the comment
by Gans,® a sociologist and planner, who stated that
many designers have been peer-oriented and have pur-
sued originality, so that too often designers were more
concerned about how a project would look in the design
publications than about how it would actually work. Col-
lectively, these critics have identified serious flaws in
current design practice. Multiple studies demonstrate
that population groups such as the elderly, the disabled,
and those with low incomes are frequently marginalized
because they must cope with designed environments
that do not enable them to function independently or
successfully. Designers place undue emphasis on aes-
thetics and appearance at the expense of function. They

are more preoccupied with making a “personal visual
statement” with their designs than with making places
that meet the needs of their clients and users. As evi-
dence of this whimsical preoccupation, critics cite the
common practice of designers giving other designers
awards for projects not yet constructed. Some design
projects, even when constructed, have served as icons of
failure to address human needs, including the Pruitt-Igo
public housing project in St. Louis, where in 1960 ram-
pant crime and other social dysfunctions were attributed
to building design, and the University of Cincinnati’s Col-
lege of Design, Art, Architecture and Planning, where
wayfinding is difficult for building users.

However, some designs demonstrate successful con-
sideration of human needs, including the Federal Avia-
tion Administration’s Northwest Regional Headquarters
in Seattle, Washington, where employees were very sat-
isfied with their work settings and appreciated a design
process that included them in the planning. The design of
the Contra Costa County Detention Center in Martinez,
California, was highly praised for its ability to suppress
violence and promote safety for professional staff
through innovative design. William Whyte’s Exxon Mini-
park Redesign Project in New York City and Oscar New-
man’s redesign of Clason Point Gardens in New York
City were successful in creating defensible space by pro-
moting surveillance and control over public spaces.*
Other success stories are revealed in the works of archi-
tect Michael Pyatok, who regularly involves low-income
residents in the process of designing their own (multi-
family) co-housing communities.

Processes in Making Places

EBS offers designers and planners a different paradigm
for the making of places. Rather than focusing on aes-
thetics and appearance as priority criteria for design, EBS
emphasizes meeting the needs of people through correct
application of behavioral design criteria. Aesthetic prin-
ciples are integrated into behavioral criteria but never
allowed to dominate the final design. An important prin-
ciple in this paradigm is the reciprocal effects of behavior
and environment, in which environment shapes behav-
ior and then behavior shapes environment. A second
principle is that the correct application of EBS to place
making requires a theoretical context for the behavioral
goals of a place. Human activities are then identified that
meet these goals, followed by environmental attributes
that support these activities. Thus, the EBS perspective
helps the designer to be accountable for meeting behav-
ioral goals by using a more systematic design process.
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Design outcomes are later evaluated against their origi-
nal goals, and the results are used to improve the theoret-
ical concepts from which they originally emerged. So
then, what are the environmental attributes of places
that support human needs and values?®

Human Attributes of Place Making:

Physical Attributes of Places

Many beginning design students are taught what is often
called the “vocabulary of design,” including concepts
such as mass and void, scale, proportion, and rhythm.
These concepts are based on the aesthetic perspective.
The EBS perspective offers a different vocabulary com-
prised of environmental attributes that are linked to
human behavior. Several of these attributes will be
described below.° Each of them is defined somewhat dif-
ferently, depending on the client, the facility users, and
the scale of the environment in question.

Accessibility promotes access to neighborhoods,
buildings, and objects for all potential users. This is a
component of universal design discussed in other chap-
ters. It includes accessible or barrier-free buildings and
neighborhoods that allow a person to move from one
place to another unencumbered, and the degree to which
objects, such as furniture, can be manipulated to suc-
cessfully accomplish a specific task. Wheelchair-bound
individuals and elderly people are particularly vulnera-
ble to environmental barriers such as stairs, steep slopes
and ramps, and uneven surfaces. Their ability to function
autonomously within an environment is compromised
by such barriers as narrow doorways, high countertops,
or ramps or supported by environments designed to be
barrier free. Sensitive designers create accessible envi-
ronments and objects for all users, being careful not to
make those who are physically disadvantaged feel con-
spicuous in a given space. Adaptability is an attribute
that enables environments to be modified to fit changing
human activities. Adaptable environments include mov-
able partitions and furnishings, flexible lighting and
heating systems, and spatial configurations that allow for
multiple and alternative uses. Because of the increasing
complexity of human activity, the rapid change in such
activities, the expanding use of technology, and the high
cost of building construction, many building types must
serve a variety of functions. Settings where adaptability
is important include educational classrooms, most work
environments, hospital patient rooms, student dormito-
ries, and homes.

Social interaction, privacy, and territoriality are often
referred to as proxemics.” Some settings facilitate social
interaction, while others hinder it. The way buildings or
landscapes are arranged on a site may encourage infor-
mal contact with neighbors. The configuration of rooms
in a building or the arrangement of tables and chairs in a
space can encourage or discourage social interaction
among users. Most airport seating is known to hinder
social contact among inhabitants, while seating in a
restaurant is often more conducive to social interaction.

Privacy is the degree to which the built environment
controls inputs from others and outputs to others.? The
way rooms are arranged in a building, the way doors are
arranged in a corridor, the placement of windows, and
the use of sound-attenuating materials in walls, floors,
and ceilings can either promote or prevent the experi-
ence of privacy. Similar elements also define the exterior
environment in parks, plazas, and other public spaces.
Privacy is important in many settings, especially correc-

Figure 4-2 Accessibility. The built environment must
accommodate individuals with disabilities. The photo illus-
trates the restriction to free access that a wheelchair-bound
woman encounters as she tries to use the restroom because
the doorway is too narrow (Pamela Overholtzer).
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Figure 4-3 Accessibility. This workstation enables wheel-
chair users to work comfortably at daily office tasks by
affording adequate clearance under the desk and an appro-
priate desk height (Pamela Overholtzer).

tional facilities, hospitals, counseling centers, most work
settings, and residential and urban environments. Terri-
toriality is the degree to which the built environment
promotes identity by allowing a person or group to
defend personal space. How an environment is designed
can either facilitate or hinder territorial expression. Such
factors as room configuration, building height, building
shape, and the placement of windows and doors can
either hinder or facilitate surveillance and territorial
expression.’

Legibility is the degree to which a setting possesses
spatial organization, incorporates the components of
identity and structure, and is perceptually understand-
able.!® The degree to which a person can identify and
structure environmental components to form a func-
tional internal representation or mental image of a place
is influenced by the way that environment is configured.
Legible environments promote orientation, predictabil-
ity, and wayfinding, all of which are important in cities,
landscapes, and public buildings such as courthouses,
elder care facilities, and health care facilities.

Figure 4-4 Accessible drinking fountain (Pamela
Overholtzer).

Density is the number of people per unit area. Den-
sity can have both negative and positive effects on indi-
viduals. For example, highly dense cities can create
ample opportunities for social interaction but may
restrict privacy. High density in hospital settings creates
efficiency but may cause health problems, multiple-
occupancy cells in a correctional facility can foster vio-
lence, and crowded classrooms can inhibit learning.
On the other hand, low-density settings are often unable
to create a sufficient critical mass of individuals to carry
out the functions of the setting, such as in a suburban
neighborhood area or a small rural community.!? The
designer and planner must anticipate the effects of den-
sity on behavior for specific users and environmental
conditions.!?

Comfort and sensory stimulation are attributes that
promote human comfort include thermal, acoustical,
luminous, and anthropometric properties of settings.
These attributes can work in combination with other
dimensions of the environment, such as temperature and
humidity. In other cases, they can have their own indi-
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Figure 4-5 Privacy. This chair in the Seattle Public Library
is designed to allow library users who are strangers to face
away from one another and to establish adequate privacy.

vidual impacts on perceived comfort, such as when a
properly designed chair accommodates body dimensions
and movement. The experience of comfort is somewhat
subjective but is usually based on a specific task that
is being carried out under specific environmental
conditions. Individuals who have visual and auditory
difficulties and body limitations may need special envi-
ronmental attributes to be able to complete a task com-
fortably. Attributes such as color, spatial variety, visual
pattern, and contrast can create a visually stimulating
setting. Other environmental features such as the odor,

Figure 4-6 Territoriality. Individuals have a natural ten-
dency to claim space, as evidenced by this person, whose
purse, coat, bag, and umbrella serve as personal markers
(Pamela Overholtzer).
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Figure 4-7 Personal space. Seagulls and other members of
the animal world naturally create a comfortable distance
between one another.

Figure 4-8 Personal space. Similar to the animal world,
humans maintain an invisible bubble around themselves to
preserve their identity (Pamela Overholtzer).

Figure 4-9 Personal space. Library users have a natural
tendency to space themselves out evenly at a common table.
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sound, and texture of materials can also contribute to a
setting’s stimulation potential. Physical settings can be
over- or understimulating, resulting in overload or depri-
vation for users.!® Designers must determine the appro-
priate level of stimulation for individual users within
specific environmental settings.

It is useful to view the attributes described above as
an interdependent network or fabric. In combination
these attributes always yield a holistic condition greater
than the sum of its parts. These attributes, although not
exhaustive, comprise the operational vocabulary of EBS
and the raw material needed for place making in commu-
nity and urban planning, landscape architecture, archi-
tecture, and interior design. When appropriately applied,
these attributes lead to specific place experiences that
contribute to a healthy quality of life. The following sec-
tion will describe some of these experiences.

Domains of Place Experience

Wayfinding is one outcome of the processes of percep-
tion and cognition. It is related to spatial orientation,
which is a function of a building or landscape’s legibility.
Other environmental attributes such as sensory stimula-
tion and accessibility are also related to wayfinding.
Wayfinding is the ability to know where one is in the
built environment and how to reach a destination with-
out getting lost. Lynch!* identified five environmental
components of cities that contributed to city legibility
and wayfinding: nodes, paths, edges, districts, and land-
marks. Wayfinding is important because it enables peo-
ple to predict the consequences of their actions, reduces
anxiety associated with getting lost, results in better
adjustment to a new environment, increases the use of
environmental amenities, and leads to greater satisfac-
tion with and preference for a setting.'®

Autonomy is defined as situation-specific freedom of
choice, action, and self-regulation of one’s space. EBS also
asserts that autonomy is important to affirm one’s compe-
tence and develop a sense of self-mastery in interacting
with the built environment.'® EBS attributes that relate to
this dimension of experience include accessibility, adapt-
ability, privacy, density, legibility, and territoriality.

Place attachment is the “bonding of people to
places.”!” Low and Altman state that the term “place”
refers to all scales of the environment, ranging from
nations to cities and neighborhoods to residences and
specific objects, and note that individuals form attach-
ments to places in their past that may be used to assess
present and future places. It also has a social dimension
where individual and group associations become inte-

grated with a place and are as important as the place
itself. These scholars conclude that individuals who have
strong attachments to a place are usually highly satisfied
with it as well. Place attachment promotes a sense of
security; provides continuity to our lives; encourages
exploration; enables one to predict the consequences of
one’s actions; enhances control; and creates individual,
group, and cultural identity. Nearly all EBS attributes are
associated with place attachment.!8

Cultural Influences on Place
Making and Design

Culture also plays a significant role in shaping the built
environment. Cultural traditions are rich and complex,
with each society viewing the built environment in dif-
ferent ways. Through his book, House Form and Culture,
Amos Rapoport revolutionized thinking about the influ-
ence of culture on the built environment by explaining
that variety in the built environment, particularly vernac-
ular traditions, is the direct manifestation of cultural dif-
ferences. People shape built environments to express
and support their cultural values, beliefs, and tradi-
tions.!® People around the world respond to similar cli-
matic conditions differently. Cultures differ in the way
they organize space, orient buildings, and respond to
natural surroundings. For example, Native Americans
traditionally locate the entry to their structures facing
east, whereas Western cultures in urban settings typi-
cally orient entryways to primary streets, regardless of
compass direction. Traditional Japanese dwellings are
organized so that those entering the dwelling are imme-
diately introduced into family common spaces, where
they are expected to interact before retiring to private
areas. By contrast, houses constructed by Western cul-
tures in similar climatic conditions allow people a choice
upon entering the home—whether to enter common liv-
ing areas or retreat to private areas. Western cultures
tend to configure the spatial organization of their homes
according to similar traditions and sequences irrespec-
tive of climatic conditions; the floor plan for a house in
Florida may not differ radically from one in Minnesota.
In order to design effectively, designers must develop
an understanding of cultural norms and meanings and
how to interpret them appropriately. Through work with
the Lemhi Shoshone tribe for the design of a new facility
celebrating the life of Lewis and Clark’s Indian guide
Sacajawea, a design team of faculty and students learned
about significant tribal traditions and the need to inter-
pret their meaning accurately in the articulation of space.



Designing with People: Human Behavior, Culture, and User Participation 51

Figure 4-10

In Mexico, the town square is an important
gathering place, reflecting cultural values and traditions.
Many plazas have raised planted areas or fountains that
serve as focal points.

During planning meetings, tribal members encouraged
the design team to respect their most precious tribal tra-
ditions and to incorporate them into the design of the
facility. Tribal members explained the importance and
associated meaning of particular colors, as well as the
significance of relationships between those colors and
specific cardinal directions of the compass.

Human Behavior, Culture, and
Design Method

Quality environments are responsive to human needs,
values, and aspirations (see Chapters 1 and 3). Success-
ful designs and healthy environments are inclusive and
embrace multidimensional goals; they support the partic-
ular needs of a user; they respect and reflect the values
and traditions of user populations; and they include
stakeholders (people most impacted) in design decision-
making processes. Designers can achieve a better under-
standing of their user populations by engaging them in
the design process and by relying on established bodies
of research to help guide design decision making.
Participatory design is a process that emerged dur-
ing the 1960s, initially as a reaction to modernist design,
which was very directive about how people should work
and live. Modernist theory promoted an International
Style that failed to acknowledge important differences in
cultural traditions, regional climates, and design con-
texts. Modernist designers were touted as professional
experts who made autonomous design decisions for their

clients that were often based on artistic intent and theo-
retical values concerning how people should live rather
than on appropriate information about actual users. The
result in many cases was to alienate people as they tried
to cope with dysfunctional environments.

Participatory design is rooted in the conviction that,
in a democratic society, people should be able to partici-
pate in decisions that most impact them. Design is not
and should not be the exclusive realm of the designer.
Research demonstrates that user satisfaction is higher for
designs people believe they have influenced.?°

There are several types of participatory design
processes, ranging from passive to proactive involve-
ment. On one end of the spectrum, users’ interests, much
as in an elected government, are represented to the
designer, who acts on their behalf. More interactive
engagement encourages participants to become involved
as co—decision makers in partnership with design profes-
sionals. Participants help to generate design alternatives,
evaluate them, and reach a consensus concerning pre-
ferred alternatives.?!

Strategies for participatory design vary according to
the stage in the design process. Participants can become
involved in initial stages or throughout the design and
construction process.

Work completed with northwestern U.S. communi-
ties has successfully adapted and refined established par-
ticipatory processes to involve citizens and civic leaders
in community design and planning projects.?? One strat-
egy, known as “dot sticker voting,” has been used by the
planning profession since the 1970s. Participants vote for
preferred ideas by placing dot stickers on a public display
of work to determine common goals and objectives or
preferred conceptual design ideas. Dot sticker voting can
readily engage a broad cross section of a community.
Other strategies involve helping participants to visualize
opportunities. For downtown revitalization projects in
Colfax and Colville, Washington, a consulting team had
citizen participants create poster boards from photo-
graphs they had taken of their community indicating fea-
tures that they liked and did not like. In other design
workshop settings, citizens were asked to create land-use
plans using color markers or to construct models of an
entire neighborhood or a downtown area using a kit of
parts or wooden blocks.?® Each strategy is tailored to
support the types of decisions that citizens must make.

Use of participatory processes offers several advan-
tages for communities and design professionals:

e Research shows that user satisfaction is higher in par-
ticipatory design projects because stakeholders own
the outcome.
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Figure 4-11 Citizens from Star, Idaho, partner with univer-
sity design students and faculty to create alternative compre-
hensive plans for a new mixed-use commercial district using
a “kit of parts” consisting of wooden blocks and plant
materials.

e Participatory design helps to build support for a proj-
ect within the community.

e Design professionals may actually save time in the long
run on a project because their clients have wrestled
firsthand with the design issues involved and therefore
have a clearer understanding of what is possible.

Implementation of participatory design techniques
and strategies by design professionals helps to create
win-win situations for clients, community groups,

Four Stages of the Design Process

designers, and users. Several states have passed legisla-
tion mandating public participation in publicly funded
projects, no longer allowing design consultants to prac-
tice in isolation. Design professionals who adopt an
inclusive model for design will be better prepared to deal
with the significant and diverse challenges of each design
context, address cultural diversity, and better support
human needs, values, and aspirations.

Built Environment as Hypothesis,
Research Translation, and the
Design Process

Environment-behavior studies and participatory design
promote a more inclusive and systematic design process
by identifying and solving design problems within a holis-
tic human/societal framework—one of the three domains
in the human-environmental-technology concept. Human
behavioral objectives emerge from these frameworks and
can be defended by documented research. However, one
of the problems with the application of research in design
is that research findings are often difficult to translate into
design criteria because many findings are generated by
nondesigners, often with other objectives in mind. The
gap between research and design is resolved in a four-
stage design process proposed to guide design decision
making to achieve behavioral objectives. This process is
illustrated in Figure 4-12.24

Objectives ol Activities o] Environmental jup! Synthesis
Attributes
Autonomy and control Independent bathing Privacy Bathroom
Independent cooking Accessibility Kitchen
Choice in social interaction ~ Adaptability Entry
Territoriality
Comfort
Postoccupancy Evaluation
Objectives Activities @] Environmental |gu.d  Synthesis
Attributes

Figure 4-12 Four stages of the research translation and design process.
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Design objectives are described in behavioral and
cultural terms; activities are identified that meet these
objectives; environmental characteristics that support
these activities are then identified and include the EBS
attributes described earlier; and finally, these character-
istics are synthesized into larger spatial configurations
that eventually evolve into schematic proposals. For
example, assume that a designer’s objective in a housing
project for older people is to increase autonomy and con-
trol among residents. Through the research literature,
the designer identifies three essential activities necessary
for autonomy to occur: bathing without help, meal
preparation in the unit, and control over when to engage
in social interaction with other residents. Research
demonstrates that environmental attributes such as
accessibility, adaptability, privacy, and territoriality in
various combinations are likely to support these activi-
ties. Finally, a synthesis of these attributes will lead to
appropriate design of the bathroom, kitchen, and apart-
ment entry. Movement from one stage in the process to
the next is based on a design hypothesis—that is, an
anticipated cause-and-effect relationship supported by
research as one moves through the four stages. The gen-
eration of these design hypotheses is central to the
research translation process and enables entire projects
to be viewed as a system of hypotheses. The process is
then reversed when buildings are completed to deter-
mine if environmental attributes accommodated needed
activities and met overall behavioral objectives as
hypothesized. This reverse process is called postoccu-
pancy evaluation. Design hypotheses are then modified
if needed and added to the experience and theoretical
knowledge base for other designers and planners to
employ in future designs.

Designing with Human/Social,
Environmental, and
Technology Domains

There are several dimensions to the ecological move-
ment that span the natural, biological, and social sci-
ences, economics, and environmental design and
planning. As discussed in other chapters, ecology is the
study of life in all of its forms within a specific environ-
mental context and is based on the ecosystem as the
basic unit of study. Human activities are a part of this
unit. In the last few decades, many have argued that the

world is experiencing an ecological crisis resulting from
the misuse of Earth’s resources, uncontrolled growth,
unbridled use of technology, and misplaced priorities.?>
Because the built environment is part of the ecosystem,
this translates into a design and planning crisis as well.
The ecological movement has brought back into focus
the finite and interactive nature of Earth’s resources and
the role human behavior plays in designing a more eco-
logically responsible environment. In the current use of
terms, ecological design is synonymous with sustainable
design.

The role sustainable design and technology play in
EBS is centered in the place experience domain of auton-
omy discussed earlier. Our need to exercise design con-
trol in interacting with the built environment must be
tempered by our knowledge of the interdependence of
the ecosystem. Many argue that interdependence and
individual behaviors that support sustainability are gov-
erned by awareness of needs, consequences, and respon-
sibilities.2® These different levels of awareness are most
effective when developed in concert with all decision
makers, including the designer. The concept of human-
environmental relationships then suggests that design
decisions emerging from this collective awareness maxi-
mize everyone’s long-term autonomy and control within
the ecosystem. Van Der Ryn and Cowan?’ recommend
that designers follow five principles in order to increase
awareness, promote interdependent sustainable design,
and use technology appropriately:

® Design solutions grow from place—meaning that we
learn from the human, cultural, and environmental
opportunities and limitations of a place and the values
of users.

e Ecological accounting informs design—suggesting
that all ecological benefits and costs must be assessed
and used to define and solve design problems.

¢ Design with nature—arguing that human-environmen-
tal impacts of good design are reduced when the
processes in nature are integrated into design solutions.

e Everyone is a designer—meaning that often the best
designs are created when distinctions between
designer, owner, and user vanish in an inclusive par-
ticipatory process and no one takes sole credit for the
design.

e Make nature visible—asserting that designers cre-
atively express the regional and often invisible quali-
ties of a place.

As ecological design principles confront current
design practice, trade-offs will always be required
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between the interests of individuals, the broader inter-
ests of society, and the environmental context (both built
and natural). However, “In a social dilemma situation,
each individual always receives a higher payoff for
defecting than for cooperating, but all are better off if all
co-operate than if all defect.”?8

Conclusion

This chapter introduced the role of EBS, culture, and user
participation in understanding the relationship between
people and their physical environment. It presented a
vocabulary of environmental attributes that support
place experience, discussed how human and cultural
qualities enhance more inclusive and systematic design
processes and methods of evaluation, and considered
how design professionals can engage project stakehold-
ers in design decision making. The chapter has expanded
our understanding of how ecology, technology, and cul-
ture impact the built environment. Later chapters will
further explore the environmental and technological
domains of an inclusive understanding of the humanly
created world. In addition, the concepts of human behav-
ior and universal design (built environments that are
accessible to all users) and proxemics will be explored in
more detail in the product and interior components
described in Part II.
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CHAPTER5

Designing with the Environment:
Land and Climate

Michael S. Owen and Bruce T. Haglund

Life, in sickness and in health, is bound up with the forces of
nature, and that nature, so far from being opposed and con-
quered, must rather be treated as an ally and friend, whose ways
must be understood, and whose counsel must be respected.

—Lewis Mumford, on Hippocrates’ ancient Greek treatise titled Airs, Waters

and Places’

against it. Designing against the grain of nature is

inherently problematic, can cause extensive diffi-
cultly from natural disasters, and requires more reliance
on fossil fuels and mechanical control systems. People are
seeking new ecological understanding and methods to
reduce this dependency on nonrenewable resources and
artificial systems. Ironically, the “new methods” being
sought are not new methods at all! They are methods that
were employed for centuries before the advent of the
Industrial Revolution. They are the vernacular methods of
traditional, indigenous societies that, by necessity and
adaptive ingenuity, shaped the built environment in har-
mony with nature. This chapter will explore designing
with nature’s influential land and climatic context. It is the
second in the triad of linked chapters expanding upon
human-environmental-technological themes.

It is common sense to design with nature instead of

Land and Its Natural Context

Preindustrial societies relied on an inherent understand-
ing of the natural cycles—related to air, land, and
water—to locate and design human settlements. At the
beginning of the twenty-first century, regional and ur-
ban planners are applying scientific methods, such as
computer-based geographic information systems (GIS),
to accomplish the same thing. GIS is used to analyze
potential development sites by overlaying aerial photos,
satellite images, and maps pertaining to topography,
geology, soils, hydrology, and other natural features.
These influential factors and methods are explored in
detail in Chapters 19, 25, and 26. The purpose of such
careful analysis is to determine where to locate struc-
tures, roads, and landscapes to ensure human and envi-
ronmental sustainability for the future.

This so-called layer-cake method of site analysis origi-
nated with the internationally recognized landscape archi-
tect and ecological planner lan McHarg, author of Design
with Nature, first published in 1969, considered one of the
most important books of the twentieth century. McHarg
argued that before a site is developed, it should be evalu-
ated from the point of view of natural factors (namely, cli-
mate, topography, geology, soils, hydrology, vegetation,
and wildlife) to ascertain the “best places to build.” Once
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the analysis is complete, new development is recom-
mended according to the following ecological principles:

¢ Avoid building on steep slopes and away from natural
hazards—flooding, earthquakes, slides, fire.

¢ Avoid building on farmlands and fertile organic soils.

¢ Build on land that is dry, with sufficient drainage, and
avoid wetlands.

e Build where there is insolation (sunshine) and protec-
tion from hostile winds.

e Build near sources of potable water.

Although a major contributor to modern methods of
ecological planning, McHarg recognized the innate abil-
ity of early humans to make intelligent decisions about
locating and shaping their settlements:

. .. [so-called primitive people] frequently acquired an

astonishing empirical knowledge of their environment,
. . Societies that sus-
tained themselves for these many millennia are testi-
mony to this understanding. . . . 2

its creatures and their processes. .

Early civilizations, based on agricultural economies,
located their settlements in fertile valleys with abundant

water nearby. As societies became more specialized and
complex, settlements spread into ever more diverse geo-
graphic areas. Today, human settlements can be found in
the climatic extremes of the Arctic Circle and great inland
deserts. Much of the global diversity and variety in
human habitat may be traced to specialized means of
adaptation to widely divergent ecosystems determined
by climate and geography.

Climate and Geographic Context

Simply stated, climate is a function or consequence of
geography. The general climate of a region is determined
by its level of insolation (the amount of sunlight that
reaches the Earth). Insolation is most constant at the
equator, where days and nights are nearly equal in
length all year long. Temperatures at the equator are typ-
ically warm and constant.

Moving north or south of the equator, insolation peri-
ods begin to vary (e.g., longer summer days, shorter
winter days). The closer to the poles, the greater the vari-
ations; hence, the solstices in arctic climates are charac-
terized by 24 hours of darkness (winter) or 24 hours of

Figure 5-1 A city created by an indigenous society designing with the environment—Machu Picchu, Peru
(T. Bartuska).



Figure 5-2 Latitude/insolation of the Earth influences

weather patterns by the amount of sun reaching the surface.
The highest, most consistent insolation occurs at the equator
and becomes less and less as one moves north or south. Dis-
tances from the equator are measured in degrees of latitude.

light (summer—the “midnight sun”). Movement away
from the equator is measured by degrees of latitude: the
equator is 0° latitude, Mexico City is 19°, Seattle is 49°,
and the Arctic Circle is 67°. Latitude therefore is the pri-
mary determinant of general climatic conditions. Longi-
tude, which measures distances east-west around the
globe, is not a determinant of climate; it functions as an
indicator of location and time.

In addition to latitude, other primary geographic fea-
tures determining general climatic conditions are large
areas of water and land. Large water bodies tend to medi-
ate temperature extremes of adjacent lands because of
their capacity to absorb and store heat for maintaining a
constant temperature and their property of evaporation,
which produces cloud cover that reduces daytime solar
gain and reduces nighttime heat loss. Large land areas
tend to suffer the greatest temperature extremes (both
seasonally and daily)—the greater the distance from water,
the greater the variation. For example, the Great Plains
area of the United States and Canada typically experi-
ences extremely cold winters and hot summers, as well
as large variations in day versus nighttime temperature.

Latitude and the relationships of land and water
masses are geographic features, which establish the gen-
eral or larger macro-climate patterns of a region. Geo-
graphic features, particularly elevation (above or below
sea level), landforms (valleys, ridges, buttes, etc.), and
vegetation, also influence the local or micro-climate
conditions of a specific area. Typically, higher elevations
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Figure 5-3 The elevation or altitude of an area also modi-
fies temperature. Typically, temperatures lower by 3° for
every 1,000-foot rise in altitude.

yield relatively lower temperatures and greater quantities
of precipitation (rain and snow). In mountainous areas,
solar orientation plays a major role because exposures
facing the sun (southern exposure in the Northern Hemi-
sphere) can be far warmer than shaded exposures. Land-
forms act to channel prevailing winds and to create
thermal winds caused by temperature differences from
variations in solar exposure.

Trees and other forms of vegetation are very impor-
tant as potential windbreaks, heat absorbers, and air
cleaners. Like water bodies, forests tend to mediate tem-
perature extremes. The lack of significant vegetation in
arctic and desert climates testifies to this fact. The prop-
erties of snow and sand tend to amplify temperature
extremes in these climates; snow tends to reflect the heat
and sand to absorb it.

What are the design consequences of this range of
geographic and climatic zones? What are the weather
conditions humans must contend with when developing
their settlements? What are the critical geographic and
climatic factors that must be taken into account when
creating a living environment?

Although the subject of climate and geography
appears complex in its diversity and variety, the number
of factors that must be taken into account for design of
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Figure 5-4 Solar exposure is important in building. Espe-
cially when building on slopes, it is wise to locate major
developments on exposure facing the southern sun.
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Figure 5-5 Water, mountains, and other land masses also
determine weather patterns. Areas near or surrounded by
water tend to be more temperate, with only minor fluctua-
tions in temperature. Inland areas, on the other hand, exhibit
severe temperature ranges from icy cold to desert hot. Moun-
tains also modify the weather by creating barriers to the
movement of warm air and precipitation.

the built environment is small: insolation, temperature,
wind, humidity, and precipitation—rain and snow.

The design objectives of adapting the built environ-
ment to these factors are twofold. The first is to reduce
the extremes of each condition that might cause discom-
fort and dysfunction in the daily lives of humans; hence,
the built environment should be structured to:

e Shade occupants from the summer sun and allow
them to bask in winter sun

e Protect occupants from freezing winter winds but
allow cooling breezes in the summer

e Provide protection from rain and snow

The second factor is to celebrate the special qualities
of each climatic zone and seasons—making nature visi-
ble.3 The built environment should be created to
enhance such opportunities as:

The warm feeling of the sun indoors and out
The beauty of the sound and movement of rain
The quiet beauty of snow blanketing the outdoors
The movement of trees and banners in the wind

Designing with Climate
and Geography

How can the dual objectives of mediation and celebra-
tion be achieved in human settlements? Again, the prin-
ciples are simple, but the diversity of climatic conditions
must be taken into account. The categorization of cli-
mates derives from two principal factors of latitude and

proximity to large bodies of water. Latitudes closest to
the equator are called “equatorial” and may have either
arid or tropical climates. Mid-latitudes exhibit temperate
climates of four distinct seasons—mild springs and
autumns, hot summers, and cold winters. Arctic lati-
tudes are uniformly cold. In addition to latitude, proxim-
ity to large bodies of water will create climates that
are either dry or humid. Each of these climates requires
a different set of design strategies regarding the built
environment.

Hot-Dry Climates (Equatorial Arid)

In hot-dry climates, human habitats must be structured
to minimize insolation on buildings and streets, encour-
age air movement for ventilation and cooling, and cap-
ture and retain precipitation. In these climates, during
certain seasons, nights can be quite cool because the sky
acts as a heat sink. Often it is necessary to retain the heat
of the day to mediate nighttime coolness. Conversely, the
cool air of night can be stored in thermal masses to medi-
ate the daytime heat.

Inhabitants of human settlements sited in desert
regions have a long history of fine-tuning their built envi-
ronment to respond to hot-dry conditions. The street sys-
tems are structured to minimize building exposure to the
rays of the sun. Streets are narrow so that they can be
shaded by surrounding buildings during most parts of
the day. Settlements are built compactly to minimize
exposed surface areas and to enhance the effects of thick

Figure 5-6

In desert towns, designing with nature means
constructing compact settlements with narrow streets, which
can be shaded by adjacent buildings. Buildings are often con-
structed with thick mud walls to insulate the inhabitants
from the hot sun during the day and to release radiant
warmth during the cool of the evening.



Figure 5-7 Water and greenery are celebrated in desert
settlements through the creation of oases, or lush verdant
gardens.

mud and masonry walls shared by neighbors. Thick
walls absorb the heat and “insulate” inhabitants from the
heat of the day but release the day’s heat in the cool of
the night. Courtyards are used to trap pools of cool night
air for use in their surrounding buildings.

The compact design of settlements also shields desert
people from severe winds while allowing cooling breezes
to ventilate living areas and streets during the day
through careful siting of buildings and through the use of
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Figure 5-8 Shaded streets are useful in desert and jungle
settlements. Awnings and cloth screens provide color and
shade while allowing breezes to cool the city on hot days.
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such devices as “wind scoops,” which direct breezes into
cool subterranean spaces, forcing cool air into rooms
above. Such settlements are also designed to capture and
retain precious rains through the careful crafting of
drainage systems to feed into underground cisterns.
Water, and the green growth it creates, are celebrated in
desert communities through specially sited and protected
plazas designed to serve as spectacular oases for public
use. When water is available, it is used to moisten and
cool the built environment.

Hot-Humid Climates (Equatorial Tropical)

People living in hot-humid climates (e.g., jungle habi-
tats) approach design of the built environment in a way
just the opposite to that of desert cultures. In hot-humid
climates, shade and air movement are the most critical
factors in ensuring human comfort; hence, buildings are
separated from one another and often set on stilts above
the ground. This allows maximum air movement around
and through streets and structures. Shade is achieved by
large roof overhangs and arcades (covered sidewalks
along building and street fronts), which provide protec-
tion from rain but are open to breezes.

Typically, temperatures in hot-humid climates do not
drop significantly during evening hours. Structures are
therefore made of light materials such as wood, bamboo,
and palm leaves—which do not appreciably retain heat.
Light, elevated structures minimize the effects of heavy,
humid air. Consequently, tropical settlements are not
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Figure 5-9 Jungle towns in hot-wet climates are con-
structed less compactly than those in desert climates to avoid
blocking cooling breezes. Construction materials such as
bamboo and palm leaves are employed to minimize heat
retention in buildings (T. Bartuska).
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designed compactly; instead, buildings are separated to
maximize airflow. Public landscapes and plazas are
designed to be used in the hours of early evening and are
surrounded by arcades, where people can sit protected
while watching and listening to the cooling afternoon
rains.

Temperate Climates (Mid-Latitude)

Temperate climates are typified by four-season weather
patterns. Summer conditions can be similar to those in
hot-arid or tropical climates, and winter conditions can
approach arctic conditions. Near large bodies of water,
temperate climates tend to have less pronounced sea-
sonal differences than those located well inland.

In temperate climates, settlements must be designed
to achieve the greatest exposure of streets and buildings
to the warming rays of the winter sun. In mountainous
areas, settlements should be located on the sunny side of
slopes (on the south side in the Northern Hemisphere).

Temperate zones tend to mediate climatic extremes;
consequently, most of the world’s largest cities are
located there. Designers of such cities need to pay special
attention to seasonal variations. They should attempt to
locate streets and buildings to protect inhabitants from
cold winter winds but allow cooling summer breezes.
This can be accomplished because prevailing winds in
the winter and summer generally blow from different
directions. Also, designers must pay attention to protec-

Figure 5-10 Arcades are excellent for protecting people
from the sun and rain.

Figure 5-11 An arcade of plants provides shade and evapo-
rative cooling from the hot sun. Expo 92 in Seville, Spain.
(T. Bartuska).

tion from sun and rain. As in hot-humid regions, arcades
and canopies are employed to shelter people from hard-
driving rains and hot summer sun. In mid-latitude tem-
perate climates snow may occasionally fall, but it does
not typically remain for long periods of time and there-
fore is not a primary determinant of settlement design. In
northern temperate climates, however, winters can be

Figure 5-12 Deciduous trees play a special role in cold and
temperate climates. During the summer, when their leaves are
full, they provide needed shade and evaporative cooling. Dur-
ing the winter, when their leaves have fallen, the sun’s rays
are able to penetrate to warm buildings and open spaces.



more severe and solar insolation is more important.
Snow should be one of the design/planning considera-
tions (cold climates are explored in the next section).

Appropriately designed settlements in temperate
regions allow people to celebrate the special climatic qual-
ities of each season—summer, fall, winter, and spring.
Summers are spent outdoors; the arcades and canopies,
which protect against the rain, also provide shaded areas
for especially hot days. In fall, people celebrate the
brightly colored leaves of deciduous trees and the special
delight of feeling the warmth of sunshine in combination
with cool, brisk temperatures. Winter is a time for quiet
contemplation; the pace slows, dense fog can occur and
turn people’s thoughts inward, and frequent rains keep
people indoors to be warmed by fires. Spring unleashes
the rebirth of greenery and flowers; rain and sunshine
alternate and heighten people’s feeling of being alive.

Landscaping is an important dimension in the design
of settlements to mediate seasonal climatic extremes and
to celebrate climatic variations. Deciduous trees and
shrubs planted on the west side of buildings and streets
offer shade from the intense afternoon summer sun; the
loss of foliage in the fall allows the sun’s rays to penetrate
and warm the cool surfaces in winter. Dense groves of
evergreen trees and shrubs can be strategically planted to
reduce the freezing effects of cold winter winds. Trees
and ground cover also contribute to visual beauty in
human settlements by providing color and texture while
absorbing excess heat, dampening excess noise, and fil-
tering airborne dust and particles.

Cold Climates (Arctic)

Cold climates typically are found in inland regions, such
as the Great Plains of North America and the Siberian
Plains of Russia, in alpine regions, and in high-latitude
areas. These climates also exhibit variations in season,
but the transitional periods (spring and fall) are less pro-
nounced, and winters are longer and more severe. The
extreme cold means that precipitation generally falls in
the form of snow and may remain for several months.

In response to these conditions, people living in these
areas attempt to expose as much building and street area
as possible to the warming rays of the sun. As in any cold
climate, habitable structures should be located on the
sunny side of slopes to conserve heat, and settlements
should be compact. Living areas should ideally have as
much insulation as possible to retain the maximum
degree of warmth. Whenever possible, the sun should be
allowed to penetrate into buildings, especially during the
short days of the winter months. The sun’s warmth
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Figure 5-13 Ralph Erskine, an English architect practicing
in Sweden, designed an ideal arctic town, developed on the
sun-facing slope. Compact buildings share many common
walls; large, continuous buildings on the perimeter block the
arctic wind; and streets, paths, and green spaces are orga-
nized for maximum sun exposure and wind protection.

should be retained by heat-absorbing materials and
released during the long, cold evenings.

Since people will spend 60% to 70% of the wintertime
indoors, buildings and streets should be connected,
enclosed, and shaped to protect them from freezing winds.
As in cool-wet climates, outdoor landscaping should be
used to shield against cold winds, to provide shade in the
summertime, and to contribute to the visual quality of the
environment. In addition, trees and shrubs should be
employed inside buildings to absorb heat, release mois-
ture, and soften the inevitable effects of “cabin fever.”

Snow is the special feature of winter. It is a natural
insulation material; as such, it can aid in retaining heat in
buildings and in softening sounds. Snow-covered ground
reflects light, helping to brighten interior spaces and less-
ening the effects of daylight deprivation during winter
months. It provides unusual opportunities for transport
such as sleigh rides, snowmobiling, and cross-country
skiing, as well as recreational uses such as sledding, skat-
ing, and downbhill skiing. Aesthetically, snow provides a
white background against which rich building and land-
scape colors may be contrasted.

Designing with
Appropriate Technologies

The preceding descriptions emphasized appropriate
technologies and adaptive design responses to various
climatic conditions. Appropriate technologies are those
that work with nature instead of against it (the next chap-
ter will further discuss the importance of this concept).
They focus on approaches or methods that address cli-
matic factors through the manipulation of spaces, struc-
tures, materials, and vegetation. Note that no mention
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has been made of mechanical environmental controls
such as furnaces, air conditioners, ventilating fans, and
the like. In fact, advanced technology and the wide-
spread use of mechanical devices have had a major
impact on the way planners and designers have
responded to climatic and regional factors. The overall
impact of mechanical environmental controls has been to
reduce the use of more traditional or vernacular design
responses in shaping the built environment. In other
words, ever since humans have been capable of heating,
cooling, dehumidifying, and ventilating buildings by
mechanical means, the need and, to some extent, the
knowledge to make the built environment more respon-
sive to the natural environment have declined or been
lost. These mechanical methods consume fossil fuels and
higher amounts of energy throughout the world and con-
tribute significantly to global warming.

When humans shaped the built environment in
accordance with the forces of nature, buildings and cities
in cold climates looked very different from those of hot
climates. The use of mechanical air conditioning, heat-

Figure 5-14 Banners “celebrate” the wind and add color to
community streets (T. Bartuska).

ing, and ventilating has resulted in a reduction of the rich
variation of regional expression that existed in the past.

Most contemporary cities, especially suburbs, are not
compact: streets frequently sprawl over the land without
attention to solar orientation or wind protection; tall
buildings shade streets and other buildings from solar
access; snow is plowed, not used; the built and natural
ecology of the site are ignored. Cities have in fact created
their own miserable micro-climates: wind-swept streets
and plazas; places that are too hot in the summer and too
cold in the winter; places that cannot sustain pedestrian
activity and social contact, but instead rely on people
going about their business separated from each other in
disconnected buildings and isolated vehicles.

Heavy reliance on mechanical control of the environ-
ment has not only reduced human ability to appreciate the
benefits of nature, the ecological qualities of our finite land
resources and climate, but has also contributed in no small
way to contemporary manifestations of social dysfunc-
tion and alienation. A significant challenge designers face
today and in the future is to reduce reliance on mechanical
controls and non-renewable energy sources and continue
to discover (and rediscover) appropriate ways to design
with the environment at all levels—the products we use,
our interior spaces, buildings, and landscapes, our cities
and regions, and, ultimately the Earth itself.
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CHAPTER6

Designing with Technology:
A Collaborative and
Creative Process

Matthew A. Taylor and Kenneth L. Carper

of the components of the built environment. The

word “technology” is often misunderstood or
misapplied. Technology may have positive or negative
connotations for people because of their limited experi-
ence with appropriate or inappropriate applications of
technology. Examination of a few definitions, however,
will show that technology is, in fact, a neutral term. It
will be seen that an understanding of technological
processes is essential to the development of quality
design in the built environment. At the “structures” scale
and at the “systems” level, technology is the means
whereby conflicts between the natural environment and
human needs are resolved. This chapter will explore in
greater detail how one designs with technology. It is the
third in the triad of linked chapters expanding upon the
human-environmental-technological concept.

T echnology has a profound influence on the design

Definitions: Creativity,
Technology, and Design

Creativity

There is much to be learned about creativity and the cre-
ative process from direct observation of the natural and

built environments in their various forms. In this chapter,
we will emphasize Ian McHarg’s definition: Creativity is
the “process of seeking fitness and health.”! Other aspects
of this concept are given in the following definitions:

¢ The employment of energy and matter to reach higher
levels of order . . . evolution is a least work maximum
success solution . . . the surviving organism is an
energy-conserver and is successful by finding creative
fitness and health. . . .2

® To create is “to cause to come into being as something
unique that would not naturally evolve or that is not
made by ordinary processes. To cause to happen; to
bring about; to arrange as by intent or design.”3

e (Creativity is “The ability to transcend traditional
ideas, rules, patterns, relationships or the like and to
create meaningful new ideas, forms, methods, inter-
pretations, etc.*

Technology

The origin of the word technology is found in two Greek
words, techne and logos. Techne means “art or craft,”
and logos means “creating or making.” Thus, the word
technology implies “the making of something.” Interest-
ingly, this word serves to bridge the arts, the humanities,
and the sciences. Art, craft, or science has no tangible
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expression apart from systems or technology. While
ideas may certainly exist separately from technology, the
making of an idea through the creative process implies
application of technology.

Three additional definitions of technology are given
here: one short and two more comprehensive:

e Technology is applied science®

e The totality of the means employed to provide objects
necessary for human sustenance and comfort®

¢ The branch of knowledge that deals with the creation
and use of technical means and their interrelation with
life, society, and the environment”

The third definition indicates the essential character
of technology as related to design processes. It is evident
that to achieve quality design in the built environment,
designers must have an understanding of how to apply
and integrate art, science, and appropriate technologies.

Both aesthetic and scientific judgments are important
factors in the application of technology, perhaps even more
important than mathematical formulas. Whether or not the
built environment can coexist in harmony with the natural
environment depends to a great extent on the designer’s
ability to understand and creatively integrate the various

Figure 6-1 The body, like many of the components of the
built environment, is supported by a series of systems (draw-
ing of the human body by Leonardo da Vinci).

technologies in an appropriate manner. Concepts of art and
science will be discussed further in the section “Technol-
ogy and the Natural Environment: What Is Appropriate?”

As noted above and in previous chapters, the natural
environment is a valuable and accessible resource from
which to gain an understanding of technology. Natural
forms and systems have often served to inspire designer’s
as they pursued efficient, functional, and aesthetically
pleasing solutions to built environment problems. Today
we seek to resolve current problems in the face of energy
and material resource limitations. We will continue to
find partial solutions to contemporary problems by
adapting technological examples from nature (natural
analogies) to the built environment.

Natural systems applied to design are sometimes
obvious. Designers speak of “circulation spines” and
“arms” or “wings” of built forms. The same can be said
for technology. The structural system forms the “skeletal
system” of a project, and the environmental systems
become the “organs.” This anthropomorphic model is a
useful way to explain design, but more importantly, a
“natural” model can be the design concept.

Design

Many definitions of design (and/or planning) have been
attempted, some narrow in scope and others more com-
prehensive. Design is an activity that integrates the arts
and sciences and encompasses many scales and many
objectives. Perhaps this is why it is so difficult to define
it. However, for the purpose of this discussion, the fol-
lowing definition is useful: Design at most scales
requires the creative integration of technology. If the
above definitions of creativity and technology are
accepted, this definition is sufficiently comprehensive to
include most activities in the design of the components
within the built environment.

The Need for Technology:
Resolution of Conflicts

Technology is the means whereby conflicts between the
natural environment and human needs are resolved.
Clearly, conflicts exist at the most basic levels. Indeed,
the very reason for the existence of the built environment
is the conflict between the unmodified natural environ-
ment and human environmental needs.

For example, consider structural engineering, one of
the principal built environment technologies. A struc-



ture is a three-dimensional design, which differs from a
sculpture only in the fact that a structure exists for some
utilitarian purpose. A structure may exist to connect two
points (a bridge), to withstand natural forces (a dam or a
retaining wall), or to span and enclose space so that the
environment can be made suitable for habitation (a
building).

For example, in buildings, the structural system
spans and encloses space. Enclosure of space is often an
essential first step toward humanization of the natural
environment. In one sense, the technology of structural
design can be seen as a resolution of a conflict.

The conflict resolved by structural design is the con-
flict between natural forces (called “loads”) and space
requirements. Most building loads that need to be
resolved are directed vertically because most load forces
are the result of gravitational attraction. In structures, the
vertically directed forces must be resisted in such a way
that human activity spaces remain unobstructed. Human
activity spaces tend to exist on horizontal planes,
because we move horizontally more easily than verti-
cally. Thus, a fundamental conflict exists between the
vertical direction of most load forces and the human
need for unobstructed, horizontally oriented spaces.

Structural design resolves this basic conflict by pro-
viding a spanning system that causes the load forces to
change direction so that the human activity spaces can
be unobstructed. Therefore, a general definition of struc-
tural design is “the art and science of causing forces to
change direction.”®

Environmental control systems (the systems used for
heating, ventilating, cooling, and lighting) also attempt to

K

Figure 6-2 A structure that connects two points using
“legs” (steel members) and “tendons” (cables) for support:
the San Francisco-Oakland Bay Bridge, San Francisco, Cali-
fornia (T. Bartuska).
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Figure 6-3 A structural system causes vertical load forces
to change direction so that human activity spaces are
unobstructed.

solve the conflict between the natural environment and
the comfort needs of people in buildings. In a cold winter,
a solar and/or mechanical heating system is employed to
make occupants feel comfortable; the same is true for a
cooling system in summer. Because buildings are well-
enclosed systems, a means for bringing fresh air to occu-
pants is usually needed. Thus, operable windows and the
ventilation system become the “lungs” of the building.
Similarly, lighting technology is required because the
natural environment provides light only part of the time
and only a very specific type of light. Even when daylight is
available, it must be modified using appropriate technolo-
gies. Heating, ventilating, and air-conditioning technology

Figure 6-4 Enclosing space: the Palm House by Decimus
Burton, 1844, Kew Gardens, London, England (T. Bartuska).
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is needed because the natural environment does not always
provide constant thermal conditions that are consistent
with human needs or tasks. The other built environment
technologies can be described as well in terms of the res-
olution of conflicts between human needs and what the
natural environment provides.

The need for technology is evident. Conflicts exist
that must be resolved if human needs are to be satisfied.
The purpose of technology is to creatively resolve these
conflicts.

Technology and the Natural
Environment: What
Is Appropriate?

The natural environment demonstrates processes that
serve as examples of built environment technologies.
Structural forms found in nature often exhibit efficiencies
in material utilization beyond the achievements of human
technology. Energy is conserved and converted efficiently
from one form to another in living organisms and ecosys-
tems. These processes deserve study. Much can be
learned from natural analogies as we seek to develop an
appropriate response in the built environment.

The natural environment is complex, and is con-
stantly changing and adapting, involving a multitude of
interrelated variables. One of the beauties of natural
environment technologies is that they have evolved in a
way that produces a dynamic compatibility within the
overall system, generally with renewal or a minimal use
of materials and energy.

The natural environment is not static or stagnant. It is
a dynamic system, one in which changes are constantly
occurring. These changes can be dramatic or even cata-
clysmic. Natural disasters such as earthquakes, floods,
tornados, and hurricanes are examples of the destructive
dynamics of the natural environment. But present within
the system is the capacity to restore equilibrium—to
replace temporary chaos with order and direction.

The more we develop our understanding of the equi-
librium-seeking processes at work in the natural environ-
ment, the closer we will come to providing fitness and
health in the built environment. The concept of appropri-
ate technology deals with the issue of fitness. Appropri-
ate technology can be defined as that which fits with or
is compatible with the natural environment while also
fulfilling human needs. The achievement of successful
solutions based on appropriate technology implies an
understanding of natural processes and an appreciation

for natural systems. An important criterion for fitness and
health is compatibility with the natural environment.

Technology applied to the built environment can be
inherently incompatible or compatible with natural
processes and living systems. The act of building, regard-
less of its sensitivity to natural systems, uses resources in
some way in the form of materials, processes, or operat-
ing energy. Building, in general, is incompatible with
nature unless the act of building uses resources in a sus-
tainable way (i.e., uses renewable resources). This is
how the natural world works. In a forest, for example,
there is no such thing as garbage or waste. A healthy tree
uses the by-products of fallen trees to grow more vigor-
ously; it uses leaves, soil, and rainwater to sustain
growth. When it dies, it falls to the forest floor and a new
growth process starts again. There is no concept of waste
in nature; the by-products of one system are food for
another.’

Common construction practices produce the human
product called waste. Leftover materials, energy needed
during construction, fuel used in transportation, and
energy used for operation and maintenance use natural
resources and do not “give back” to the environment. In
a sense, most buildings and other design projects accom-
plish the goal of providing for human needs, but they do
not address the “zero waste” model demonstrated by the
natural world.

The earth is a bank account, except [that] we only take
out. You have to replenish; you have to put it back in.
Western civilization in the 20th century has done virtu-
ally nothing but take out. When are we going to start put-
ting it all back in?10

There has been a recent trend in all aspects of design
called “sustainability.” The proponents of sustainable
practices ask that the built environment use resources at
the same rate at which they are replenished. Sustainable
design is a practice that provides for human needs while
helping to ensure that the natural environment is not
compromised and, hopefully, is enhanced by human
actions. Until technology can ensure that the “bank
account” is balanced, it is suggested that another term be
used: ecological design. “Ecological” (rather than “sus-
tainable”) is preferred in discussing technology since
humans are not yet sustaining the natural world. Ecologi-
cal design acknowledges the inherent unsustainable
nature of development and tries its best to “design with
nature.”

It should also be understood that technology always
responds to requirements placed on it by society. What is



Figure 6-5 A spiderweb network of tension structures by
Frei Otto, 1972, Munich, Germany (T. Bartuska).

deemed appropriate at one point in history, or in one par-
ticular culture, may not be considered at all appropriate
in another context. This is discussed later in this chapter.

Static Objects in a
Dynamic Universe

Objects built by humans and placed in the environment
are temporary. This is because they are static objects
with a limited capacity to adapt to changes in the sur-
rounding natural environment.

The entire physical world is most properly regarded
as a great energy system: an enormous marketplace in
which one form of energy is forever being traded for
another form according to set rules and values. That
which is energetically advantageous is that which will
sooner or later happen. In one sense, a structure is a
device that exists in order to delay some event, which is
energetically favored. It is energetically advantageous,
for instance, for a weight to fall to the ground, for strain
energy to be released, and so on. Sooner or later, the
weight will fall to the ground and the strain energy will
be released; but it is the business of a structure to delay
such events for a season, for a lifetime, or for thousands
of years. All structures will be broken or destroyed in the
end, just as all people will die in the end. It is the purpose
of medicine and engineering to postpone these occur-
rences for a decent interval.!!

In the natural environment, some locations are more
susceptible to violent dynamic changes than others. One
useful application of technology is the ability to identify
those locations that are most likely to experience the hos-
tile effects of change. Those sites that are most sensitive
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to the effects of strong winds, flooding, or earthquakes
(seismic events) can be identified using the tools pro-
vided by modern technology. Public policy, land-use
planning, and design guidelines can be implemented so
that these sites are avoided and conflicts between static
objects and the dynamic environment are minimized.

Unfortunately, political concerns and economic con-
siderations often take precedence over ecological sus-
tainable design and land-use planning. Coastal regions,
susceptible to hurricanes and tsunamis, may be the most
dynamic environments of all. Yet, these regions have
been developed, even recently, to a dangerous degree.
For example, the coastal regions of Florida and the Gulf
Coast states have experienced dramatic increases in pop-
ulation and property development, with very little regard
for potential hurricane activity. Many schools, hospitals,
and other essential facilities in California have been
located close to clearly defined seismic faults. The pre-
diction capability provided by modern technology has
been largely ignored in these decisions. When natural
disastrous events occur, society pays dearly (in loss of
life and the economic, social, and ecological costs of
rebuilding or of relocating the residents of devastated
areas).

As a result of inappropriate land-use planning and
settlement patterns, many problems and conflicts have
arisen. These add unnecessarily to those already inher-
ent in the design process. Those responsible for unwise
land-use development have sometimes belatedly turned
to technology, requiring solutions to these conflicts.
This, of course, is not appropriate technology. At best,
technology can provide only temporary relief from these
problems, often with devastating effects on the natural
environment.

Judgment is an important component in the applica-
tion of technology. The natural environment cannot be
controlled, or even successfully modified, at the whim of
shortsighted politicians or real estate developers. When
technology is asked to address problems that should
have been avoided by foresight, appropriate planning,
and enlightened leadership, the results are generally
unsuccessful.

Overview of Built Environment
Technologies

There are many specialized technologies involved in
the creation of the built environment. Designers identi-
fied with each of the technologies devote their skills and
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creative energies to the resolution of specific conflicts in
their areas of expertise. Some of these specialized tech-
nologies that are making significant contributions to the
design of the built environment are listed below.

¢ Structural Engineering: the design of systems that
span and enclose space for human activities. Struc-
tural engineers rely on a number of other disciplines,
such as geotechnical engineering, foundation engi-
neering, and fracture mechanics.

¢ Heating, Ventilating, and Air Conditioning (HVAC):
the technology that modifies interior thermal and
humidity conditions to support human activities. This
discipline has become more prominent in the past few
decades because of concerns about energy conserva-
tion, combined with increased expectations for envi-
ronmental comfort. HVAC system design includes
both passive (working with nature) and active
(mechanical equipment) technologies.

¢ Electrical Engineering: the development of electrical
energy resources and the design of systems that sup-
ply and distribute energy in the built environment.

¢ Sanitation Engineering and Plumbing Design: distri-
bution systems for supply and waste products in build-
ings and communities. Conservation and/or recycling
of water resources have become important issues.

¢ Lighting or Illumination Engineering: the design of
systems and products that provide general and task illu-
mination, including artificial systems and daylighting.

® Acoustical Engineering: the control of unwanted
noise, and the enhancement of desirable sound in
buildings and the environment.

¢ Communications Engineering: the design of systems
that contribute to efficiencies or safety through com-
munication, including computer technologies.

¢ Data Processing: emerging technologies that help to
control response to changing environmental condi-
tions. This specialty is finding applications in each of
the specialized technologies.

e Conveying Systems Design: the design of systems
that move people or products either horizontally or
vertically, such as escalators, elevators, and industrial
conveying systems.

® Materials Science: research in the development or
application of new materials for the built environment.

¢ Detailing Specialists: construction techniques for
combining materials, such as in building curtain wall
systems.

¢ Fire Safety Engineering: a new and rapidly develop-
ing profession that specializes in the mitigation of the
effects of fire in the built environment.

Figure 6-6 An excellent example of systems integration:
Stansted Airport by Norman Foster & Associates, north of
London, England (T. Bartuska).

¢ Construction Management, Equipment, and Process
Technology: the construction of quality components of
the built environment safely and economically.

e Security Engineering: planning and design of sys-
tems that increase the level of security for buildings
and their occupants, including enhancement of resis-
tance to terrorism.

¢ Forensic Engineering: investigating and reporting on
failures and performance deficiencies in buildings for
the purpose of improving design and construction
practices.

Each of these technologies is evolving rapidly as con-
temporary design becomes more complicated. The
process of designing the built environment has become
more technically challenging, requiring specialists in
each of these disciplines. Successful design of con-
structed facilities must be the result of a team approach,
with each specialist serving as a consultant to the team. It
has become impossible for a single individual to main-
tain the necessary knowledge or skills in all the special-
ized technologies required for design of any work of
significant scale. Chapters 16 and 17 will expand upon
the important role engineering and construction manage-
ment play in the development of the built environment.

The Role of Collaboration
and Coordination

The complexity of most design and construction projects
usually creates the need for a team-oriented and inte-
grated approach to design. A collaborative approach,



while necessary, may result in design solutions that lack
coordination or unity. There is a definite need for a single
creative individual or a small group to act as design coor-
dinator. Such a coordinator must assemble information
from each of the specialized consultants and synthesize
that information into a cohesive solution.

Quality design, whether it involves a single project or
planning the development of an entire region, has always
exhibited the need for integration, harmony, and overall
coordination. The spaces, buildings, landscapes, and
communities to which we respond most favorably are
those where conscious effort has gone into the selection
and integration of systems that enhance one another.
The solutions that are not satisfactory tend to contain
contradictory or incompatible elements.

The professional orientation of the coordinator will
vary, depending upon the scale of the project. Often, on
large-scale projects, the coordinator is a landscape archi-
tect, urban planner, and/or regional planner. Sometimes
the coordinator is an interior designer, architect, engi-
neer, or construction manager. To be successful, the
coordinator must be a generalist, having the ability to
understand and appreciate the role of others, communi-
cate effectively with each of the specialists, and blend
diverse issues and areas of expertise. The coordinator
must be able to recognize the implications of individual
decisions for the overall project design.

As knowledge in each of the technologies expands,
the design team will include an ever-increasing number
of specialized consultants. The role of the coordinator
will become ever more important to achieve quality
design in the future built environment.

Emerging Demands on Built
Environment Technologies

Societal trends, demands, and expectations influence the
evolution of technology. Changing settlement patterns
and functional requirements have given rise to new
technologies and revisions to traditional technologies
throughout history. During the past century, societal
changes have occurred at an unprecedented rate, placing
extraordinary demands on technology.

Urbanization and Population Density

The trend toward centralization of the population that
accompanied the Industrial Revolution forced the devel-
opment of new technologies at increasing scales and den-
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sities. Building systems and community life-support sys-
tems that worked well for small population clusters sim-
ply did not work in the urban context with its greater
density. Most of the technological developments that
occurred as a result of urbanization have focused on the
health and safety of large groups of people living in close
proximity.

Technology has responded to the demands of urban-
ization in many successful ways. The technology is avail-
able to develop dense urban environments. Many of the
problems associated with urban density, however, are
social or political problems, beyond the scope of techno-
logical solutions. Consider the skyscraper, for example,
made possible by the development of technologies
responding to urban density requirements. While even
taller buildings are now technologically possible, there is
need for further research on their social and ecological
implications.

Figure 6-7 One of the world’s tallest buildings: The 109-
story Sears Tower by Skidmore, Owings & Merrill, 1974,
Chicago, Illinois (T. Bartuska).
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The consequences to the urban environment of close
grouping of tall buildings are of utmost importance. The
impact of the scale of some of the superskyscrapers on the
city, such as the 109-story Sears Tower in Chicago, more
than a quarter-mile high, is apparent. The building’s elec-
trical system can serve a city of 147,000 people, and its air
conditioning complex can cool 6,000 one-family houses.
A total of 102 elevators are needed to distribute about
16,500 daily users to different parts of the building. Visu-
alize the many elevators as equivalent to a dead-end
street system and the sky lobbies as plazas where people
pass from one part of the building to another either by
nonstop, double-deck, express elevators to the next sky
lobby or by local low-speed shuttle elevators. Since the
building contains all necessary services and amenities,
theoretically the people never have to leave it. The sup-
port facilities, such as transportation, parking, utilities,
water and sewage services, and waste collection, are
equivalent to the services needed for a small city. A build-
ing of this scale forms a city within a city. The design of
such an intricate interacting system requires systematic
programming of the social, ecological, economic, and
political effects exerted not just on the surrounding urban
context, but also on its own environment.!?

Historic versus Contemporary Buildings

As technologies have developed, it has become possible
to design things that were never before imagined. For
this reason, society has placed greater and greater
demands on technologies. Larger, more complicated
designs have been made possible, and society has come
to expect this complexity, often with little regard to the
cost in energy and material resources. Society has come
to expect a greater degree of comfort and the ability to
modify environments instantly, again with little concern
for the cost in energy utilization.

Prior to the development of modern “artificial” tech-
nologies, a building had to respond to contextual envi-
ronmental conditions; otherwise, it could not function as
a habitable environment. For example, dimensions and
configurations of spaces and buildings were limited so
that daylighting and natural ventilation potential could
be maximized. Many historic buildings rely on the mass
of masonry bearing walls to provide constant thermal
conditions throughout the daily thermal cycle. Environ-
mental criteria influenced the selection of materials, plan
configuration, and site orientation.

One of the benefits of adaptive reuse or conservation
of historic structures is the minimal external energy
required for these buildings compared to contemporary

buildings. Many of these historic buildings are excellent
examples of a creative response to natural environmental
conditions. Compatibility with the natural environment
was essential—the only way in which comfort could be
achieved. Equipment was simply not available to provide
comfort to the occupants. Such buildings provide lessons
in the application of appropriate technologies (those that
are integral with natural systems).

With the tools and equipment of modern technology,
it has become possible to ignore the natural context in
the design of structures. Large groups of people are
housed in spaces deep within buildings, far from exterior
walls and windows. Equipment is available to provide
comfort to the occupants—an unprecedented degree of
comfort—with little concern for the natural environ-
ment. Building forms have evolved that have no relation-
ship to natural systems. In the societal context and at the
time these buildings were developed, they were consid-
ered an appropriate response.

However, we now understand that there has been a
cost associated with this movement away from compati-
bility with the natural environment. When energy costs
were less, the high-technology building, with its limitless
complexity and planning freedom, was considered a bar-
gain. Only recently has society begun to realize the sub-
stantial human and environmental costs of solving
problems without concern for natural systems.

As society has awakened to the fact that energy and
material resources are finite in quantity, the current defi-
nition of appropriate technology has emerged. Tradi-
tional forms based on rational natural principles are
again appearing in all the components of the built world.
Fresh air and daylight are now seen as desirable, perhaps
even preferable to conditioned air and artificial light.

Natural versus Artificial Systems

New appropriate technologies are rapidly emerging and
evolving. Research is under way in many disciplines to
identify solutions that are more compatible with the nat-
ural environment. These solutions promise a greater
level of sustainability.

It is important to note that this activity is not a turn-
ing away from technology, but instead represents an evo-
lution in technology. The “natural” technologies require
at least as much artistic and scientific creativity as do the
artificial ones. In many ways, a higher level of intellec-
tual and intuitive skill is required to successfully design
functional daylighting or nonmechanical ventilation sys-
tems than is required to address the same problems with
typical energy-consuming systems and equipment.



But the rewards of such efforts are already evident.
Carefully designed building projects are now collecting a
high percentage of the energy they require from the sun,
demonstrating that a reasonable degree of comfort is pos-
sible. Larger buildings illustrate that compatibility with
nature can be aesthetically and economically desirable.
New materials and systems are designed to enhance nat-
ural processes rather than conflict with them. Along with
these developments, society will need to reevaluate com-
fort requirements and other demands placed upon the
built environment technologies if significant efficiencies
are truly valued.

Designs that incorporate naturally driven technolo-
gies save energy, money, and resources, but a more
important result is clear—people like them. Buildings
that use passive heating and cooling systems, natural
lighting systems, and other new trends in design are sim-
ply healthier, more effective, and desirable. For busi-
nesses, this means fewer worker absences and higher
profits for the company. Good design is proving to be a
good investment, and the natural environment is reaping
the benefits as well.

Conclusion

Technology is the means employed to resolve conflicts
between what the natural environment provides and
what humans need. Technology is necessary for human
sustenance and comfort. Society is a dynamic com-
munity, constantly redefining its needs and comfort
requirements. Technology, throughout the history of the
built environment, has responded to society’s changing
demands.

Appropriate technology has been defined as technol-
ogy that is compatible with the natural environment
while simultaneously providing for human needs.
Within the context of this definition, technology can be
inappropriately applied or applied to inappropriate prob-
lems. All objects in the built environment are temporary,
but those based on appropriate technologies have the
greatest opportunity for survival.

The application of technology is a creative activity
involving both art and science. Design in the built envi-
ronment has become a complicated activity, relying on
many technical specialists, each employing both artistic
and scientific judgment. A collaborative team approach
to design and planning has become essential, along with
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the need for a coordinator to provide integration and
unity in the final solution. Quality design, planning, and
engineering, now and in the future, will always require
creative integration of appropriate technologies.
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CHAPTE R-;7

Designing with a
Visual Language: Elements
and Ordering Systems

through investigation of selected elements and order-

ing systems of design. Design elements and ordering
systems are employed by designers to integrate, articu-
late, and communicate ideas, beliefs, and social values in
the built environment.

The built environment is composed of many ele-
ments and components. A building, landscape, or inter-
ior space utilizes a common series of elements in order to
create a comprehensive functional, experiential, and
symbolic environment. The built environment communi-
cates ideas, values, and beliefs that reflect the material
culture of our civilization. In this way, our spaces and
places can be understood as a language of communica-
tion in the same way that our written and verbal lan-
guage allows us to communicate with each other.

A designer can utilize the language of design to com-
municate—to individuals, groups, and society at large—
ideas, emotions, values, and beliefs. Design can pro-
ject somber and serious emotions or can be humorous,
ironic, and sensual. The types of experiences and values
that can be expressed in the built environment evolve
from many sources. Examples include the function or
use of a place; the history, culture, or social value; and
the surrounding context. Designers can utilize a series of
sources that help to determine the nature of what will be

In this chapter, the built environment is explored

Gregory A. Kessler

expressed through the built environment. Ultimately, in
designing a place, designers need to be mindful that all
the built and natural elements (content, components,
and context) express and communicate some type of
meaning. The act of design and construction goes
beyond the boundaries of simply providing shelter when
it creates places that communicate ideas, feelings, and
emotions and provokes thought.

This chapter discusses three important aspects of a
design language. The first aspect identifies five elements
of the built environment that serve as building blocks, a
developing alphabet if you will, for the language of
design. The second identifies means of assembling the
elements into comprehensive ordering systems that are
placed in the landscape, and the third identifies ratio-
nales that designers may use for selecting certain order-
ing systems and their means of expression through
specific elements.

The Elements of a Visual
Language
In order for our written and spoken language to have

meaning, there are rules and elements for organizing it.
Nouns, verbs, adjectives, pronouns, etc. form the basis
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for organizing words into sentences, which in turn are
used to construct paragraphs that convey coherent ideas.
In the same way, elements of the built environment can
be composed to create and convey ideas or values that
the designer wishes to communicate. In this part of the
chapter, five elements of design are presented. It is
important to remember that these elements can be uti-
lized to form a foundation of design for application to
multiple contexts and at multiple scales of resolution,
including interiors, structures, landscapes, spaces, and
urban designs. Most projects will generally utilize all of
the elements, but whatever the intent, elements are
organized into more integrated designs.

1. Vertical Elements:
Columns, Poles, Trees

In the language of design, vertical elements are most
often displayed by the use of columns. Columnar ele-
ments can be made from many different materials, such
as stone, concrete, and wood, as well as water and vege-
tation (Fig. 7-1).

The essential purpose of columns is to establish verti-
cal relationships. Columns can be used to establish rela-
tionships with the earth and sky, as well as with
horizontal elements such as floors. As an example, the
French architect Corbusier utilized columns in a struc-
tural manner that he called “piloti.” This system estab-
lished a series of relationships with other building
elements such as floors, walls, and windows that
allowed Corbusier to establish what he called the
“domino system.” In the Villa Savoye, the domino sys-
tem allows the facade and windows to be free of struc-
ture so that they can provide opportunities for humans to
experience the landscape through ribbon windows and
the sky through roof gardens. At the same time, this sys-
tem allows the building to engage the earth softly, creat-
ing a sense of openness and transparency at ground
level. Corbusier was well aware of the effect that the
columns would have on his building. His ideas were

Figure 7-1 Vertical elements such as buildings, columns,
symbols, and vegetation.

linked with concepts concerning how humans should
live in the modern technological world.

Columns can also be created using landscape materi-
als and vegetation. For example, the architect Luis Barra-
gan often uses columns of water in his gardens. Such
columns used as focal points within gardens unite the
ground plane with the sky. Landscape architects may
also use trees to create vertical connections between
earth and sky. Certain types of trees (such as cypress and
lombardy poplar) have a columnar structure and can be
used to create vertical experiences. Many of the Moorish
gardens in Spain, northern Italy, and southern France
incorporate the cypress tree and columns of water to help
engage the Mediterranean sky with the garden.

2. Vertical Planes: Walls, Fences, Hedges

Vertical planar elements such as walls, fences, berms,
and hedgerows are other elements of design that can be
used in creating the built environment (Fig. 7-2). The
architect Tadao Ando often uses walls as the primary ele-
ment in organizing his buildings. In his Church of the
Light and his St. Louis Art Museum, walls are the princi-
pal means by which space is enclosed. Vertical planes
are used to define a specific enclosure or activity and also
provide a sense of refuge from the outside world.

Walls are often used in Islamic gardens in the same
way. The creation of a lush, beautiful garden full of water
and aromatic flowers symbolizes the earthly representa-
tion of paradise. In these gardens, walls provide a secure
and protected enclosure from the harsh desert climate.

Like columns, walls can be made from landscape ele-
ments. Shrubs can be situated to create a hedge or wall of
vegetation. In the same way, trees can be planted closely
together to create large walls that form a natural enclosure
or separation between activities. Buildings in cities posi-
tioned close to one another form walls and define the
streetscape. An excellent example of this is Central Park in
New York, where buildings align the outside perimeter of
the boundary streets to form a wall that defines the park.
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Figure 7-2 Vertical planes of cities, streetscapes, land-
scapes, and buildings.



Figure 7-3 Paradise as a garden contained within walls.

3. Horizontal Planes: Floors, Terraces

A third element of the language of design is horizontal
elements such as floor planes and horizontal roofs (Fig.
7-4). Horizontal planes comprise the surfaces that we
walk upon, as well as surfaces above.

Horizontal planes can be used to create unique expe-
riences within buildings and the landscape. These
“floors” can include horizontal or inclined planes used to
extend or reach into the natural landscape or urban ter-
race. They can be elevated off the ground, placed on the
ground, or embedded in the ground. Each condition will
establish a unique set of circumstances and experiences
relative to the relationship between the natural and built
environments.

In Mies Van Der Rohe’s Farnsworth House (Fig. 7-5),
floor planes elevated off the ground and horizontal roof
planes are used as the dominant elements to provide a
sense of lightness. The elevated floors create the feeling
that the floors float above the ground plane, which seems
to continue indefinitely into the surrounding landscape.

Like the two previous elements, landscape elements
can be utilized as floors. For example, expanses of lawn,
fields, and meadows may be seen as floors that provide
soft surfaces for walking and sitting.

| i

Figure 7-4 Horizontal elements such as floors, water, ter-
races, and land.
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Figure 7-5 Horizontal planes of the Farnsworth House by
Mies Van der Rohe (Washington State University student).

Floors can also be made and experienced through the
use of water. In front of the palace of the Chehel Sutun in
Isfahan, Iran, also called the Palace of Forty Columns,
(Fig. 7-6), is a large pool of water that serves as a floor,
providing a mirror to reflect the building. Although
there are 20 columns that actually support the building,

Figure 7-6 Horizontal planes and vertical elements (real
and reflected columns), Sutun Palace in Isfahan, Iran.
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the floor of water provides the illusion of an additional
20, resulting in the image of a building possessing
40 columns.

4. Diagonal Elements: Stairs, Ramps

Diagonal elements, such as stairs and ramps, provide a
utilitarian component in design allowing humans to
move between floors and traverse topography in the
landscape (Fig. 7-7). At the same time, these elements
can be used to provide unique experiences. By simply
varying the rise-to-tread ratio or the width, stairs can be
integrated into a building or place to create sensations of
uncertainty, mystery, grandeur, or formalism. Luis Bar-
ragan often utilized width, structure, and materials to
create stairs that evoke a feeling of the unknown as well
as to provide privacy.

Designs for diagonal elements that move between dif-
ferent levels in the built environment can include water to
create a variety of expectations. The garden of Nishat Bagh
in the province of Kashmir utilizes water to mirror the stair
configuration leading from the upper levels of the garden.
Water can also be incorporated into other stair-stepped
elements. For example, in the garden of the Generalife in
Granada, Spain, one of the stairs leading from or to the
upper garden utilizes water in the handrail, creating a
dynamic and audible element in the stair.

5. Openings: Gateways, Doors, Windows

Openings, as expressed through elements such as gate-
ways, doors, and windows, etc. also contribute to the
language of the built environment. Windows and doors
serve as portals to rooms and to the landscape and/or
cityscape beyond. They mediate between inside and out-
side environments. We normally take gateways, doors,
and windows for granted, but they can be some of the
most important and experiential qualities in the built
environment. Windows can be focused on the horizon,
sky, or earth. When placed correctly, they help to inten-
sify the interaction between humans and their surround-
ings. Opening placement, height, depth, and orientation

Figure 7-7 Diagonal elements such as stairs, waterfalls,
sloped landscapes, and hills.

help people integrate buildings and places. Local condi-
tions such as sun location, precipitation, or wind influ-
ence the placement and size of windows and doors. As
mentioned earlier, in the Villa Savoye, Corbusier used
horizontal ribbon windows distributed across the facade
to provide a sense of connection to the horizon. Like-
wise, Tadao Ando in his Church of the Light utilized win-
dows symbolically. The window at the front of the
church creates a cross in the concrete wall and serves as
a focal point.

The architect Peter Zumthor also uses windows to
create unique experiences. Many of his windows filter
light to create a soft glow, and in some instances provide
light of a certain color. This is also true of Steven Holl’s
chapel at Seattle University, where soft lights of various
colors in different parts of the chapel evoke a meditative
mood. The entrance to the building is exaggerated by the
use of a large, heavy, textured door, which helps to sym-
bolize the entrance to a sacred place.

Like other elements, plant materials and vegetation
can be used to create windows or portals to other places
or spaces. Deliberate voids in planting materials can cre-
ate openings that serve as windows. In the same way,
trees planted in certain configurations can provide open-
ings to view particular events.

Summary

The five elements discussed here help to create a lan-
guage of the built environment. Understanding their role
and limitations is most important for creating exceptional
places. Part II of this chapter considers how different ele-
ments are assembled to form a comprehensive ordering
system of design.

Ordering Systems in the
Language of Design

How do designers organize the five basic design ele-
ments into meaningful compositions? Various ordering
systems are used. For example, walls may be used to
form a linear ordering system, as in the city of Isfahan, or
a radial system, as in the city of Palma Nova. Ordering
systems are applicable to many different scales of design,
ranging from the large urban scale to buildings, land-
scapes, and interiors, and even products and graphic
design. In each of the examples considered here, a pre-
dominant element is utilized to express a particular



ordering system. Although a design may feature a combi-
nation of several ordering systems, one system will gen-
erally serve to organize it. The ordering systems can be
designed as formal or informal compositions. Formal
designs are those that are highly controlled and often
symmetrical, whereas informal compositions can be
more casual, asymmetrical, organic, and/or dynamic.

Five ordering systems are presented here: linear,
radial, grid, courtyard, and repetitive. Each system,
when used appropriately, responds to a unique set of cir-
cumstances such as use, cultural forces, landscape, and
topography. These forces, and others, are utilized by
insightful designers to determine the best system for
establishing a particular language of design.

1. Linear Systems

Linear systems are often utilized if the designer wants to
develop a sequence of experiences or a hierarchy leading
to an important space, icon, or event. They can be uti-
lized at the urban scale, as well as at the individual build-
ing and garden scale. Linear systems can be created by
the use of columns, walls, stairs, or other elements. The
city of Isfahan in Iran (Fig. 7-8) is an excellent example of
a linear ordering system: the Chahar Bagh forms an infor-
mal central linear axis that stretches for several miles.
Perpendicular to the main axis is a series of formal gar-
dens and religious schools. In the original city plan, a sin-
gle water trough lined with trees on either side ran the
entire length of the street, which reinforced its linearity.
It is said that the inhabitants of the city filled the trough
with fresh flower petals each day in order to fill the city
with a sweet aroma. The bazaar in the city of Isfahan is
an informal example of a linear system that undulates in
what seems to be a flowing or organic manner. The seg-
mented pattern, which was developed over time, creates
a unique series of spaces and experiences.

Another example of an informal linear system is the
Baker Dormitory at the Massachusetts Institute of Tech-
nology. In this building, designed by the Finnish archi-
tect Alvar Aalto, the linear system is undulating in
response to the adjacent Charles River. Rooms and din-
ing spaces are organized to take full advantage of the
river view. The dormitory illustrates how ordering sys-
tems evolve as a result of contextual forces.

2. Radial Systems

Radial systems are most often used when designers wish
to create a central space or building as a focal point.
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Figure 7-8

Informal (bazaar and river) and formal
(gardens) linear systems in Isfahan, Iran.

Streets, rooms, and circulation paths generally radiate
from the focal point. The radial spines are then often
linked together by secondary streets or circulation. The
city of Palma Nova in Italy serves as a classic example of
a formal radial system. The radial pattern is clearly evi-
dent emanating from the central open space through a
series of streets terminating in a wall that rings the entire
city. The city of Detroit (Fig. 7-9) was originally organ-
ized as a radial plan. The symmetry and defined hierar-
chy are harmonious and fit the Platonic ideal of perfect
geometry and order.

Another example of a radial system is the Piazza de
Popolo in Rome. Three radial streets intersect the piazza
and move from there to engage the city. The enclosed
open space of the piazza becomes the focal point.
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Figure 7-9 Proposed radial plan for the city of Detroit
(Washington State University student).

3. Grid Systems

Grid systems are utilized in many different forms and
types. In the United States the grid has been the dominant
system for organizing cities, particularly in the West.
Thomas Jefferson believed that the grid was the best
expression for a democratic country in which egalitarian-
ism and the rights of all were to be protected. For Jefferson,
the grid was the perfect manifestation for a new and opti-
mistic country. The Jeffersonian grid was seen as a way of
ordering the western landscape and taming a wilderness.
Jefferson’s grid was superimposed on the land as a survey
system still in use today, utilizing a hierarchy of ranges,
townships and sections (as discussed in Chapter 3).
Historically, the grid was used in the earliest cities of
Mesopotamia and Greece and was continued in Roman

Figure 7-10 Typical Jeffersonian grid (Washington State
University student).

cities. Roman grid cities evolved from military camps
that were organized for efficiency and order. Grid cities
are often perceived as unimaginative and uninspired.
However, some of the most beautiful cites today utilize
grid systems. One example is Savannah, Georgia,
founded by the Englishman George Oglethorpe as a
debtor’s colony. His city featured a series of open spaces
or squares set in the midst of each grid integrating land-
scape with the city. Facing each open space were civic
buildings such as churches used to unite the inhabitants
of the city. Savannah demonstrates how grids can be
designed to create a very beautiful and exceptional place.
There are many other examples of the grid system in
both buildings and landscape. Architects such as Cor-
busier, Kahn, and van der Rohe used the grid to organize
the plans of many of their buildings, as well as structural
and circulation systems. The Yale Center for British Art,
designed by Kahn, is an excellent example of the grid sys-
tem. Though often criticized as mundane and banal, in
the hands of thoughtful designers the grid can be an
excellent means of integrating human settlements with
their surroundings. The landscape architect Frederick
Law Olmsted designed Riverside, Illinois, with a formal
grid pattern in the village center and then used an informal
grid pattern to relate to the flowing river and organic land-
scape for the parks and residential area (see Chapter 2).

4. Courtyard Systems

Courtyard systems have a long tradition in many cultures
throughout the world. Courtyards can be used to provide
a sense of privacy and protection from both the outside
world and climatic conditions. Courtyards also allow a
focus on a central space—a garden or an enclosed space.
One of the principal differences between a courtyard and
a radial system is that courtyards are often surrounded
by main circulation paths rather than radiating from the
central space.

As mentioned earlier, Islamic architecture is gener-
ally organized through courtyard systems, with gardens
being the principal use of the court. The garden of the
Generalife in Granada, Spain, is composed of a series of
courtyards that provide beautiful, lush vegetation within
a very condensed space (Fig. 7-11). Courtyard systems
are also traditions in Spanish, Mexican, and Latin Ameri-
can cultures. In the United States, courtyard systems
often appear in the Southwest, where Hispanic influ-
ences and warm climates are predominant. Courtyard
systems work well in warm, dry climates, where the
courtyard helps to cool the building through the circula-
tion of air. Since the courtyard essentially doubles the
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Figure 7-11 Courtyard gardens of the Generalife in
Granada, Spain.

surface perimeter of the building compared to traditional
buildings, there is more opportunity for ventilation
through doors and windows. Due to the increased
perimeter of the building, courtyard systems are gener-
ally less effective in the cooler northern climates.

The architect Rick Joy, who practices in Tucson, Ari-
zona, has utilized the courtyard system in many of his
buildings. These unique structures, in response to cli-
mate, materials, and culture, incorporate many tradi-
tional methods of building in the desert environment. At
the same time, their construction represents contempo-
rary architecture. Joy has developed a unique ability to
utilize the past while integrating it with current technolo-
gies and lifestyles.

5. Repetitive Systems

Design programs often call for repetition of a particular
building element. Urban housing or high-density housing
often utilizes a repetitive organization system (Fig. 7-12).
In this design, the urban blocks and buildings are estab-
lished through a repetition of open space and structures.
Repetitive systems can provide a great variety of experi-
ences at both the urban and building scales. Buildings or
other places that require a modular system of design can
also use the repetitive system. For example, in the Unité
housing complex, in Marseille, France, Corbusier gener-
ated a modular system of housing types that were
repeated both in plan and in section. Modules, when
joined together, create a series of repetitive forms that
can be seen and experienced through the building. The
Unité project incorporates a repetitive (egg crate-like)
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Figure 7-12 Repetitive system illustrated in an urban block
structure.

system in the elevation, reflecting the repetitive system
used in the plan and section. Repetitive systems provide
the opportunity to connect or group together similar
parts that may be related to issues of use, experience, or
expression.

Summary

The selected five systems present methods of organizing
elements. It is important to note that many designed
environments may utilize more than one of the systems
mentioned, though one system generally predominates.
A linear system, for example, may also have repetitive
elements as part of the design. What is critical is that the
designer be aware of the predominant system and use
that system as a reference for design decisions.

Determining Rationales for
a Language of Design

So far, the elements of design, along with specific order-
ing systems for expressing the language of design, have
been discussed. One method for thinking about the ele-
ments of design and the ordering systems is to compare
them to elements of written and spoken language. As
noted earlier, elements of design can be equated to
nouns, verbs, and adjectives, or to the parts or segments
of sentences in language. The ordering systems of the
built environment become the sentences, which unite
the elements to provide a comprehensive experience and
meaning. A city, landscape, building, and/or interior can
be thought of as a story that describes the values, ideas,
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beliefs, and principles of individuals and cultures. This is
one of the reasons that the built environment is so impor-
tant and must be studied and designed with great convic-
tion. How we build and what we build are a direct
reflection of what humans and society value.

Determining which ordering system to use and the
dominant element used to express the system is depend-
ent upon many factors. Identified here are some of the
rationales for selecting a system. The most important
concept to remember however, is that each project is
unique and engages a specific set of circumstances. Use
of ordering systems and elements arises from the unique-
ness of each project. Each of the projects discussed in
this chapter has been conceived through the designer’s
understanding of a specific set of human/social/cultural,
technological, or environmental forces.

The following rationales may be seen as forces that
may determine ordering systems and define the use of
predominant elements of design. It is important to
remember that an ordering system and its predominant
element are critically important choices that must be
made with care. Selection should never be done arbitrar-
ily or capriciously.

Physical Environment: Climate,
Topography, Landscape

These three factors are often critical in determining
which element will be dominant and which ordering sys-
tem will be utilized. Islamic gardens are often organized
in a courtyard system enclosed by walls to define a spe-
cific place. The harsh desert climate and the desire to cre-
ate a garden of lush vegetation require that gardens be
very compact, enclosed, and protected. Another environ-
mental factor contributing to this system is the scarcity of
water. The ability to utilize water and all other natural
resources in the most efficient ways is critical to the suc-
cess of the garden. Topography is also an important issue
that may determine ordering systems and elements. A
steeply sloped site, for example, may suggest that the
building or garden traverse the hillside through a series
of stairs or terraces or be composed in an informal linear
pattern following a contour (level).

Culture, Typology, and Precedent

These three forces also play important roles in determin-
ing the language of a particular environment. As an
example, many places have distinct linkages to the past
through heritage and tradition. Buildings and landscapes
are often tied to the history of a place, which in turn can

influence the language of that place. As an example, new
buildings placed within a historic context need to be
responsive to existing patterns of movement, materials,
and structure. While the new building need not mimic
older buildings, its ordering system and elements may be
derived from existing conditions. In addition, cultural
values and the building’s position within that culture
influence the particular system chosen. Designers must
understand the role of culture and precedent in their
projects. This is not to say that the best designs mimic
history or try to establish a nostalgic link with the past.
Rather, as humans we are inexorably linked with our
past, and only through understanding our past can we
move into the future.

Community, Client, and Utility

These three factors are also influential in the language of
design. Unique community and client needs and desires
will often determine the ordering mechanism of a place.
Clients often have a direct impact on design through a
particular type of environment or idea that they want to
express. For example, in 1947 Le Corbusier began design
of the city of Chandigarh in India (Fig. 7-13). Prime Minis-
ter Jawaharlal Nehru was very influential in the design,
insisting that the new city reflect a new technological and
modern image to advance India into a new age of democ-
racy. Nehru’s influence and direction were instrumental
in developing the language of design for the new city. Le
Corbusier’s plan integrated a formal transit/vehicular grid
with a more informal pedestrian walkways/park grid.
Utility plays an important role in establishing the
ordering system. For example, some building types, such
as jails and prisons, require linear or radial systems in
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Figure 7-13 Formal (roads) and informal (rivers, pedestrian
ways, and parks) linear systems, Chandigarh, India. © 2006
Artists Rights Society (ARS), New York/ADAGP, Paris/FLC.




order to maintain visual contact with inmates. Typically,
buildings with complex programs and functional require-
ments, such as hospitals and some government buildings,
have dramatic forms of organization. The designer’s abil-
ity to understand these conditions and integrate them into
an appropriate ordering system to create a supportive,
meaningful place is critical.

Other forces impact the way a place may be organ-
ized, including view or orientation, as well as specific
regulations such as zoning, local codes, and covenants.
Ultimately, each designer must understand the total
scope of the project and understand and assess the most
important issues informing his or her decisions about
ordering systems and elements.

Summary

This chapter identified selected elements and ordering
systems of the built environment. Creation of the built
environment is a reflection of cultural, technological, and
environmental forces. Designers must be cognizant of
these forces. The design professions are very complex,
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and designers must be capable of managing many differ-
ent forces simultaneously. Understanding the languages
of the built environment allows designers to control their
decisions. In many ways, the design professions require
general as well as specific knowledge. Design professions
unite the arts, sciences, and technology to make a com-
prehensive environment that serves human and societal
needs and values and fits its context. The ability to
understand the languages of design is important to all the
design disciplines, as the built environment is the ulti-
mate representation of our civilization.
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Figure III-1

Graphic logo illus-

trating levels of
integration in the
built environment
(S. Recken and

J. Singleton).

This part marks a transitional point in this study of the built environment.

Parts I and II explored various definitions and concepts intended to clarify the vast scope, pur-
pose, and interrelated complexity of the built environment. Emphasis was placed on the impor-
tance of being inclusive, not exclusive, and of designing with an understanding of the complex
human/social, environmental, and technological dimensions of our world. It is necessary to com-
prehend these issues and integrative concepts to fully appreciate the contributions each compo-
nent can make to the humanly created world. Important terms and concepts from Parts I and II are
summarized below:

¢ Definition of the built environment and its four characteristics

e The seven selected components of the built environment

e Why humans build: human needs and values

e Integrative design: holistic understanding of issues, art, science, and technology

e Five traditions: vernacular, high style, speculative, participatory, and conservation/sustain-
ability

e Understanding the meanings of the term environment(s) and related descriptive adjectives

e Levels of integration, analysis, and synthesis

e Quality: integration of the triad of relationships, maximizing health and fitness while mini-
mizing costs/impacts

e Triad of issues: human-environmental relationships (HE/HER) and adaptive design strate-

gies, human/social, environmental, and technology (SET) and sustainability: social equity,
environmental ecology and economic parity (SEE).

® Designing with people: culture, participatory design, and applications for human-
environmental behavioral studies, particularly for marginalized populations such as the
disabled or elderly
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® Designing with environment(s): nature of the site, land, context, and climate
® Designing with technology: creativity, appropriate technologies, and coordination
¢ Designing with visual language: elements, ordering systems, and rationales

Part III explores in greater detail the characteristics and qualities of the selected components
or layers within the built environment: products-interiors-structures-landscapes-cities-
regions-Earth.

Each of the seven components also addresses in greater depth the human creative contribu-
tion, the people and professions that, individually and collaboratively, participate in the design
and planning of the various components or layers, each adding to the others to form the overall
built environment (Fig. I1I-1). The design and planning professionals are better understood as
cooperative rather than competitive agents in the creative process. Through participation or col-
laborative teamwork, a more fitting and appropriate design can be developed, thereby integrating
quality components into the total environment. These disciplines (as areas of study) and profes-
sions (as areas of practice) are commonly and collectively referred to as the environmental
design disciplines and professions. The following list shows the seven selected components (on
the left) and the related environmental design disciplines/professions (on the right) that collabo-
rate in design, maintenance, and construction of the built environment.

Products:  Industrial Designers, Graphic Designers, Artists, and Craftspeople

Interiors:  Interior Designers and Architects

Structures: Architects, Engineers, and Construction Managers

Landscapes: Landscape Architects and Planners

Cities: Urban Designers, Planners, and Managers 1. PRODUCTS
Regions: Regional Planners, Managers, and Environmental Scientists |
Earth: Environmental Scientists and Global Planners

Fundamental to the study of this pervasive and, at times, evasive subject is
to integrate and apply the overall definitions and concepts to the study of each
component. The reader will be continually challenged to put all the pieces of
the puzzle together, to ask whether issues and design/planning ideas and
ideals are isolated or integrated, and to fully address each component in context
with the others. The sections in this part of the book, each with several chap-
ters, peel back and examine the layers that reveal the primary components that
need to be interwoven into the intricate and beautiful tapestry of the built
world. Each set of chapters explores past (the historic development), present
(contemporary issues and development), and future challenges.

The seven selected components are layers that are organized and tabulated
into sections, as illustrated in Figure III-2.

Reference Chapters 18 - 20

5. CITIES

Products: Component 1 Introduction and Chapters 8 and 9
Interior: Component 2 Introduction and Chapters 10, 11, and 12

Structures: Component 3 Introduction and Chapters 13, 14, and 15; 16
(Engineering); and 17 (Construction Management).

Landscapes: Component 4 Introduction and Chapters 18, 19, and 20
Cities: Component 5 Introduction and Chapters 21, 22, 23, and 24
Regions: Component 6 Introduction and Chapters 25, 26, and 27
Earth: Component 7 Introduction and Chapters 28 and 29

Reference Chapters 21 - 24

6. REGIONS

Reference Chapters 28 - 29

The reader will find some overlap between the components and between
the various design and/or planning professionals’ roles. In general, each set Figure IlI-2 The seven selected levels
of professionals specializes in one level but extends to the margins of others. of the built environment (J. Singleton).
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Quality emerges if each professional is aware of overlapping responsibilities, conv
others, and encourages cooperation, collaboration, and teamwork. Integration is

ments of each area of specialization. In other words, designers/planners need to

eys respect for
key to quality
design. Environmental designers/planners, to be successful in a larger or holistic sense, must
comprehend interrelationships while fully identifying with the specific characteristics and require-
be generalists
with an area of specialization or, as the great inventor, architect, and futurist R. Buckminster

Fuller stated, they should provide for “macro comprehension and micro incisive solutions.”!

The special aspects of each component or professional role can be defined by differ-
ner deals with
a smaller scale than a landscape architect or urban planner. The human-environmental-
technological variables are similar in kind but are applied at different scales. Also, the time
required to design and/or plan at each scale or level of resolution is different. For example, interior
designers may take a few weeks or months to design a space, whereas the urban planner may
ral differences
dividual’s per-
sonal traits, talents, and interests. If a person’s space/time perspective is compatible with the
demands of the task at hand, the potential for successful engagement will be greater. A compati-
ble, integrated space/time fit is necessary for each professional role, but just as important is that
the public appreciates the differences in the space/time dimensions of each component and its
the built envi-

ing space/time perspectives (Fig. III-3). For example, a product or interior desig

need years, even decades, to change the design of a city or region. These tempo
should be understood and appreciated. They should also be matched with each in

associated design professional to arrive at a collective, integrated understanding of
ronment. Table III-1 below summarizes these space/time characteristics.

In addition to space/time perspectives, the type of client each design discipline works with is
very different. Even though all environmental design disciplines are confronted with somewhat
similar human/environmental/technical relationships, interior designers and architects may work
with an individual or a family in the design of a home, while urban or regional planners are
1 or geographi-
table, whereas
urban/regional planners may have to deal with political representatives, take public surveys, and
use public media to approach projects, programs, and policies at larger scales. Actually, it should
be remembered that there are always five clients in most environmental design projects: the
or the general

required to deal with the collective hopes and aspirations of people in large politica
cal regions. Landscape architects can deal with clients directly around a conference

actual owner/client, the users, the site, members of the surrounding community
public, and the Earth.

TIME
Sustt;lnabllity
Centuries e emmrm
(Your Children's Lifetimes) { (o
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Years o maaan Interior _ {lArchitects |l Architects |[\_..mue em————

Product Designers I IR, |
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TIME/SPACE SPACE (Components of the Built Environment)

Figure III-3 Space/time perspective(s) of the environmental design disciplines/professions.
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All the environmental design fields have a common professional mission—to develop a quality
built environment for their clients. There are, of course, many differences in scale (from products
to the Earth) and great variety in the variables each design discipline deals with. Commonalities
enable all those engaged in design/planning to understand one another and collaborate more
effectively on complex problems/opportunities in the built environment.

Also emerging from the following sections are working definitions of each design profession.
By comparing the evolution of these definitions, one discovers additional similarities. In general,
all the design professions deal with the art and science of creating their particular component of
the built environment. This dual charge evolves from the arts (and crafts) and scientific, techno-
logical, and engineering discoveries of an advancing global society. Therefore, the design profes-
sions deal with the highest aspirations of the art, craft, and science(s) of the built environment.
The following four terms also imply quality by the inclusion of the following definitions and
related characteristics:

e Art: Skill in performance acquired by experience, study or observation, and ingenuity

e Craft: An art trade or occupation (referencing profession) requiring special skills; to make or
manufacture (objects, products, etc.) with skill and careful attention to detail

¢ Science: Knowledge obtained by studying and experiments; accumulated knowledge, dis-
covery of general truths or operation of general laws (technologies and engineering, includ-
ing physical, biological, human/social/psychological, and environmental sciences)

¢ Profession: A public declaration of an occupation to which one devotes oneself (licensing
is required by most professions in order to protect human and societal health, safety, and
welfare)

Robert Pirsig,? a popular yet probing author, argues that quality combines the arts and sci-
ences: it is “a kind of harmony . . . to produce a complete structure of thought [and design] capa-
ble of uniting the separate languages of science and art into one.”3

As noted, this part of the book is divided into seven sections, which explore multiple dimen-
sions of the seven selected components of the built environment. Each level provides a context for
smaller-scale components; and conversely, larger components act as an umbrella by providing a
context for smaller components. Thus, products are the components of interiors, interiors are the
components of structures, as each level nests within the next larger one in scale and scope. Con-
versely, cities provide a context for landscapes and structures, structures for interiors, and interi-
ors for products. These seven components interlock and form the content-components-context of
this study of the built environment. Each section contains several chapters and starts with an
introduction to help remind the reader of the unifying definitions and concepts.

Table III-1 summarizes the environmental design disciplines, professionals, and consultants
who participate and collaborate in the design and planning of the built environment. It is a useful
guide relating employment and business opportunities in these environmental design, planning,
and management fields. For further investigation, the table contains some national and interna-
tional Web sites for further investigation (please note: the addresses of Web sites do change). It
also provides numerous keywords for readers to pursue their own Internet explorations and
discoveries.
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Table llI-1 The Environmental Design Disciplines/Professions

BUILT ENVIRONMENT
COMPONENTS

Products

Interiors

Structures

DESIGN PROFESSIONS

Industrial Designer

Interior Designer

Architect

DISCIPLINES WORKING
AT THIS SCALE

Industrial Designer
Product Designer

Designer

Interior Designer
Architect
Furniture Designer
Engineer

Interior Designer

Architect (Interiors)
Interior Decorator
Exhibit Designer
Stage Designer
Space Programmer

Architects

Environmental Designer
Building Designer
Engineer

Draftsperson

Interior Designer
Designer

Developer
Builder/Contractor

SOME SUPPORT SPECIALISTS

Graphic Artists and Illustrators
CAD: Computer-Aided Design
Textile Designers

Costume Designers
Manufacturer Representatives

+ Materials

+ Furniture

« Appliances/Equipment
« Lighting

+ Computers

+ Etc.

Engineers

Production Specialists
Materials Scientists
Context: See below |,

Content: See above 1

Space Programmer

CAD: Computer-Aided Design
Architects and Engineers
Functional Specialist

+ Hospital

« Airport, Airplanes

+ Factory, etc.

+ Ships, Trains, Cars

Manufacturer Representatives

+ Furniture

+ Carpets, Textiles, Paints, Stains
« Kitchen, Bathroom, etc.

« Lighting Engineer or Designer
+ Maintenance Specialists

« Industrial Scientists, etc.

Context: See below |,

Content: See above 1
Programmer
Space Planner

CAD: Computer-Aided Design/Drafting
Computer Modeling (Building Performance)

+ Energy

« Structures

« Lighting

+ Mechanical, etc.
Engineers

+ Soils

+ Structural

+ Mechanical

+ Electrical

+ Acoustical/Life Cycle Cost Consultants

+ Landscape Architect
+ Interior Designer
+ Construction Manager
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Table IlI-1 The Environmental Design Disciplines/Professions (Continued)

BUILT ENVIRONMENT DISCIPLINES WORKING
COMPONENTS DESIGN PROFESSIONS AT THIS SCALE SOME SUPPORT SPECIALISTS
Structures Architect Engineers
+ Developer
+ Urban Designer & Planners
+ City Planner & Engineers
Construction Manager Construction Manager Subcontractors

General Contractor + Excavation

Design-Build Firms + Foundations
Developers + Framing: Wood, Steel, Concrete,

Masonry, etc.

+ Walls, Roofing

+ Material Specialists

+ Mechanical, Electrical, Plumbing,
Communications, etc.

Engineer Engineers Numerous Specialists Relating to Materials,
Aerospace Processes and Production
Agricultural
Bio/Medical
Chemical
Civil
Electrical
Environmental
Material
Mechanical, etc.

Technician
Scientists Context: See below |
Landscapes Landscape Architect Landscape Architect Content: See above 1
Gardener CAD: Computer-Aided Design and Planning
Horticulturalist GIS Specialist (Geographic Information
Ecologists Systems)
Urban Designer Developer
Urban Planner Builder
Regional Planner Contractor
Horticulturalist
Botanist
Nursery Keeper
Attorney
Real Estate Broker
Economist
Marketing Analyst
Sociologist
Psychologist
Geographer
Soil Scientist
Geologist
Forester

Context: See below |,
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Table IlI-1 The Environmental Design Disciplines/Professions (Continued)

BUILT ENVIRONMENT

COMPONENTS

Cities

Regions

Earth

DESIGN PROFESSIONS

Urban Designer
City Planner

Regional Planner

Global Planner

REFERENCES

DISCIPLINES WORKING
AT THIS SCALE

Urban Designer
Architect

Landscape Architect
Urban Planner
Urban Historian
City Planners

City Manager
Urban Designer
Architect

Landscape Architect
Civil Engineers

Regional Planner

Environmental Scientist
Economists and Geographers
(In Regional Science)
Ecologists

Systems Analyst

Global Planner

Environmental Scientists
Ecologist

Systems Analyst

Politicians and Diplomat
International Organization
(UN, AID, World Bank, etc.)
Futurist

SOME SUPPORT SPECIALISTS

Content: See above 1

All Human-Environmental Disciplines/
Professions

Governance

Public Safety (Police, Fire, etc.)

Code Enforcement

Economic

Transportation and Urban Infrastructure
Engineering

Social, Cultural, Recreational
Educational, etc. Disciplines

Context: See below |,

Content: See above 1

All Human-Environmental Disciplines/
Professions

GIS: Geographic Information Systems

CAD: Computer-Aided Design/Planning

Geologists

Meteorologists

Botanists

Hydrologists

Soils Scientists

Behavioral & Social Scientists

Biologists, etc.

Context: See below |,

Content: See above 1

All Human-Environmental Disciplines

Fuller, R. Buckminster. Operating Manual for Spaceship Earth. Pocket Books, 1970.
Pirsig, R. Zen and the Art of Motorcycle Maintenance. Bantam, 1974.

ENDNOTES

1. R. Buckminster Fuller. Operating Manual for Spaceship Earth (Pocket Books, 1970).
2. R.Pirsig, Zen and the Art of Motorcycle Maintenance (Bantam, 1974).

3. See Note 2.
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Introduction

Products are the first and most basic building blocks of the built environment. Products
are so numerous that they are often overlooked and taken for granted, yet they are of fun-
damental importance to everyone. In the most basic sense, the ability to create products
distinguishes humans from other species of the animal kingdom. Products enable us to
pursue many diverse activities and support human endeavors, both noble and ignoble.

Products extend not only human capacities, but also responsibilities. With a stone,
axe, or spear, one may have dominance over a few, but a red button connected to a
nuclear arsenal provides the capacity to control or destroy the world. This creates huge
responsibilities. Consequently, when dealing with products, it is important to connect
human intellectual capacities to create with human and environmental responsibilities.
The simplest products (e.g., a soda pop can) can be produced many, many times and collec-
tively consume large amounts of resources, causing considerable human-environmental
impacts if they are not reused or recycled.

Products are effectively defined by adapting the definition of the built environment
presented in Chapter 1:

¢ Products are objects that are humanly made or arranged;

e to fulfill human needs, wants, and values;

¢ to extend human capacities; and

* to mediate the overall environment; with results that affect the overall environmental
context. (The context for products ranges from interiors to the Earth. As noted previ-
ously, products such as nuclear weapons systems can affect the ultimate context; that
is, they can destroy all life on Earth.)
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Products begin the layering of the components that

form the built environment. In general, these layers are
as follows:

Products build interiors.

Interiors combine into structures.

Structures and external spaces combine into land-
scapes.

Landscapes combine with structures and form cities.
Cities grow within regions.

Regions are subunits of the Earth.

Earth, the ultimate context for all the above, is
referred to by some as a type of product: “spaceship”
Earth.

This layering, one component building upon another,

can be placed into a levels-of-integration continuum. A

series
nested within the holistic concept and unifying sphere of

of component-context interrelationships are

the built environment.

ProductS—Interiors—Structures—Landscapes—
Cities—Regions—Earth

Readers may find it enjoyable and challenging to

observe and analyze the products that surround them
and help them perform the activities of life. Many prod-

Graphic logo illustrating
levels of integration in
the built environment
(S. Recken and

J. Singleton).

ucts are made from multiple materials that are products
themselves. Products may require elaborate manufactur-
ing processes. The following list defines various products
and their implied purpose and meanings:

Books convey the authors’ ideas and concerns
through humanly created letters arranged in words,
sentences, paragraphs, and chapters—the created lan-
guages of civilizations.

Eyeglasses extend the human capacity to see, while
microscopes and telescopes allow us to study the
worlds smaller and larger in scale than normal vision
can perceive.

Clothing keeps us comfortable and warm, helps con-
vey moods, and expresses informal or formal values.
Machines and appliances help people cook, wash
clothes, create, and envelop human life with music
and electronic communication from distant places.
Walls are made of a variety of products that help
mediate the external climate. They are designed to
define quality spaces for almost all life activities.
Phones connect us to friends and family, fire, police,
and health care professionals, associates, companies—
almost anyone around the world.

Computers, once room size, now are pocket size and
allow us to explore the World Wide Web, communi-
cate with others, save huge amounts of information,
carry out extension work, and enjoy electronic games.

Earth

Regions

Cities

Landscapes

Structures

Interiors

+ Products




The products that surround us are extensive. They
are important extensions of human capacity. The follow-
ing two chapters will explore various aspects of products
and their design.

The Humanly Made Object
by Catherine M. Bicknell

This chapter explores the human impulse to create
objects or products and discusses their functional and
cognitive impact on human life. The chapter analyzes
various traditions in product development. The author
concludes with a discussion of how products have
caused a shift in society from natural to human domi-
nance and how products are now part of and dependent
on extensive human, environmental, and technological
systems in the built environment.
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From Craft Tradition to Industrial Design
by Catherine M. Bicknell

This chapter examines product development from hand-
crafted items to industrial designs today. The author con-
cludes with a discussion of the impact of products on
contemporary society and the important responsibilities
created for the users and designers of products today.

References

Each chapter concludes with a list of relevant references.

Association of Women Industrial Designers (AWID): www.
awidweb.com

Industrial Design Schools (IDS): www.ArtSchools.com

Industrial Designers Society of America (IDSA): www.idsa.org

International Council of Societies of industrial Design (ICSID):
www.icsid.org






CHAPTER8

The Humanly Made Object

uman beings cannot survive in isolation. In
Horder to live, they need air, water, food, and
light and are, therefore, dependent on their sur-
roundings. They are just part of a much larger whole.
Beyond the bare necessities, the human race impulsively

modifies the environment to create objects and to pro-
vide shelter and protection.

The Primary Impulse to
Create Objects

People from prehistoric times to the present have deliber-
ately shaped utensils, tools, clothes, weapons, and ritual
or decorative artifacts as extensions of themselves. For
example, clothes are created to improve thermal protec-
tion, and tools and weapons are developed to extend the
use of hands to perform tasks beyond their original capa-
bilities. These objects are found in a variety of forms in
different parts of the world. Objects made for the same
use may vary considerably in different places according
to local materials and traditions and to different levels of
ingenuity and skill.

The First Artifacts

Archaeological evidence indicates that from earliest
times, humans have exhibited the skill to fashion arti-
facts. The skill to sharpen flint, for example, has

Catherine M. Bicknell

appeared in the form of arrowheads, knives, and axe
heads found all over the world. The original axe, as an
object and a tool, was conceived through selection of an
appropriate material and discovery of a functional form.

The first stages in development of the axe were obvi-
ously practical. The toolmaker had to select the right
material for the axe head and then concentrate on per-
fecting its cutting power. This involved the gradual
smoothing, polishing, and refining of the blade until it
reached its optimum point of efficiency. The shaping and
attachment of the handle posed a difficult problem, for it
needed to be comfortable in the hand, easy to grip, and
well balanced. By a long process of trial and experimen-
tation, the flint axe developed the characteristic form not
very different from the one we use today. But though its
general appearance may have remained the same, the
cutting material has been changed and refined beyond its
original concept in stone. The search for the best materi-
als and the most effective functional form emerges even
today as an important aspect of contemporary product
design.

The Cognitive Aspects of
Objects Form and Function

Form and Function

An axe is a familiar object with a known purpose, like a
fork, cup, or bowl. This familiarity is visible in the exter-
nal shape of the object. It communicates its purpose
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Figure 8-1 Primitive axe—shaping and refining the func-
tional form and searching for the most effective materials.

without words—creating a visual language. Certain
objects communicate what they are by the familiarity of
what they do: their function. We observe them perform-
ing their function and, therefore, we know what they
are. Others communicate through their appearance: their
form. We recognize their form and know their function.
Some objects do not possess a practical function but have
qualities that are purely aesthetic or symbolic. They were
made to be looked at and enjoyed or to convey ideas or
meanings. Their significance or even beauty may not be
immediately understood by the uninitiated observer; the
growth of an aesthetic sense or the comprehension of
complex symbolism may require a process of learning.

Figure 8-2 Products—their form expressing the functional
purpose, sense of place, and symbolic meaning.

For this learning process, we need the help of our percep-
tive abilities. Perception of an object is the way we tell
whether things are close to us or far away, whether they
are large or small, flat or curved. This overall knowledge
and meaning of objects developed over time from human
experience with nature and with the built environment.
Perception is the action of a person’s mind to identify
objects from external sensations.

Recognition of an object through perception is a com-
munication that transcends the spoken language. For
example, most people will recognize the distinct image of
a San Francisco cable car or a double-decker London bus;
the image alone will communicate a sense of place much
faster than the spoken word.

Sense of Place: Universal, National,
and Regional Objects

Today, as never before, certain common objects can be
seen anywhere. For instance, the transistor radio can be
seen all over the world and is universally recognized.
The bicycle has become an object of universal human
culture.

Other articles are universally used but have distinct
differences from country to country. For instance, brooms
in Britain and the United States are made of different
materials and are of contrasting shape even though the
availability of materials and the job they have to do are
the same in both countries. Although the broom may be
universally known, such differences in materials and use
emerge from and contribute to a national identity.

Some unique cultural or symbolic objects can also be
identified with a particular region. Like the cable car or
the London bus, the totem pole is recognizable and rep-
resentative of the Pacific Northwest coastal region of
Canada and the United States.

The Object as Symbol

The axe as an object is at times endowed with unique
qualities not connected with its function. In such cases,
the axe has reached a satisfactory shape as a working
tool, and the toolmakers have taken their craft a step fur-
ther. The handle may have a carved or painted pattern or
the head may be decorated in some way, perhaps by an
engraved design. Then it is no longer a mere tool; it is also
an example of the maker’s attempt to create a unique
symbol that may endow its owner with special symbolic
qualities. After such alterations, a simple tool can become
a ceremonial axe, an object for purely ritual purposes.
For instance, the ancient Chinese had such a ritual axe,



Figure 8-3 A totem pole—a unique regional artifact from
the Pacific Northwest.

a highly elaborate cult object for ceremonial use. To
enhance its special non-utilitarian qualities, it was beauti-
fully carved out of the rare and precious jadeite.

The Shift from Natural
to Human Dominance

Until very recently, most human life was dominated by
the larger environmental context. Natural environments
were used and understood by hunters, sailors, and fish-
erfolk with little significant modification. These people
needed what such environments could offer and used
what they could obtain from them to create their arti-
facts—their shelters, huts and tents, their implements
and their boats. Aboriginal peoples sometimes effected
considerable change in their surroundings, but their
impacts were specific as to organisms and locales.
Nature remained dominant, and only in the past 4,000 to
5,000 years, with the coming of agriculture, towns, and
cities, has nature’s domination seemed to have gradually
diminished. Only in the past two hundred years has this
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relationship altered to such a degree that human experi-
ence now seems primarily one of humanly made places
and things—the built environment. How much power or
dominion humans have over nature is debatable. We are
consistently reminded of nature’s power and devastating
impact on the built environment through cataclysmic
events such as hurricanes, earthquakes, tsunamis, and
tornados, and more recently and subtly, by changes to
natural system that occur as the result of humanly made
products such as automobiles, air conditioners, fertiliz-
ers, and soaps.

Products and their designs are manifested in the vari-
ous traditions introduced in Chapter 2 and further exam-
ined and applied the product development. They
represent the social-environment-technology (SET) rela-
tionships introduced in Chapter 3.

The Vernacular Tradition

In the biological process of natural selection, the least fit
members of the species die and the strongest members
survive. A parallel can be seen in the development of cer-
tain objects, a survival of the fittest in which the appro-
priate object survives over inappropriate ones.

The survivor could be a domestic utensil that has
been made over and over again; tiny improvements have
accrued to the objects, and faults and problems have
been gradually eliminated or at least minimized. A mod-
ern example familiar to us is the copper, tin, and brass
saucepan used for cooking. The combination of copper for
good heat conduction, tin to protect the food, and brass as
a stronger metal for the handle make a functionally supe-
rior article respected by all who enjoy traditional quality.

Experiments in nonstick and easy-to-clean surfaces
for saucepans have produced many new approaches and
finishes, but it is interesting to note that for quality cook-
ing, many modern users are going back to the older,
tried-and-true materials and are using traditional pots
again, not for convenience but for performance.

Selection by gradual elimination and refinement is
common to objects for everyday use. These objects are

Figure 8-4 A ceremonial axe and its symbolic meaning.
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unself-consciously developed by a cultural group rather
than a single individual. This gradual and anonymous
process is known as the vernacular tradition. Drastic
innovation or radical improvements are not typical of
vernacular products. Consistency and continuity are
intrinsic to their development.

The vernacular tradition is exemplified by the hand
implements commonly found even on today’s farms and
by the common tools that many of us still use, such as the
hammer and saw. The household dishes, glassware, and
flatware of today reflect strong vernacular traditions,
customs that have long provided for the needs of ordi-
nary people in the form of functional everyday wares.

High Style and the Ceremonial Object

On the other hand, the richness and elaboration of
household artifacts serve the sophisticated desires of
wealthy people who endeavor to emphasize ceremonial
occasions rather than ordinary everyday needs. Such
elaborations constitute the parts of another tradition,
commonly referred to as high style. The adornments and
embellishments of this tradition often show an enjoy-
ment of form for its own sake and a pleasure in decora-
tion. Many cult and ceremonial objects are beautifully
made and hand decorated from elegant materials that
have particular meaning for selective groups of people.

For many, the high-style object is exemplified by the
luxuries that some people choose to possess because
they admire their decorative designs. Compare an elabo-
rate candelabra to a simple candleholder; both have the
same function, but contrasting decorative qualities mark
one as vernacular, the other as high style.

The difference between the vernacular and the high
style can easily be seen in common household objects
such as the chair or the candleholder. The differences
also reveal a wide variety of values among the elite. An
ordinary chair in the vernacular tradition is solid, well
made, and comfortable but unpretentious. Its upper-
class counterpart may be richly decorated with carving
and upholstered with tapestry or satin, and embellish-
ments may be more important than comfort. Some
expensive chairs may conform to the latest style but may
not be comfortable to sit on. A high-style chair may be
based on a vernacular design but developed with a more
precious material, perhaps rosewood instead of tradi-
tional oak or beech. Rarity has always had value in high-
style tradition. However, the beauty of simplicity is
also enjoyed by high-style makers and consumers.
Eighteenth-century furniture makers often produced
chairs of utmost simplicity but with perfect proportions,

Figure 8-5 Candleholders—expressing the vernacular and
high-style traditions.

so that their beauty came from inherent qualities of form,
not from applied decoration. Many modern furniture
designers have used vernacular products for inspiration,
achieving a high quality of design through simplicity.

The Growth of Materialism

We have gone a long way beyond people’s first necessities—
the word “materialistic” is often used when describing
the modern world. We work to produce things and then
work to earn what we can to acquire more things. For

example, houses, cars, televisions, washers, freezers,

%
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Figure 8-6 The variety of personalities expressed in many
forms of tableware.

‘_I
\




books, furniture, ornaments, and souvenirs are produced
in abundance and are very much a part of the everyday
built environment. We are now a population not only
dependent on our natural surroundings, but also interde-
pendent with humanly made objects and the complex
systems that produce them. To our detriment, we have
tended to lose sight of our original interdependency with
the natural environment.

We do not typically live close to places where we can
hunt and fish. In order to enjoy naturally fresh food, we
rely on complex energy and supply systems, even fast,
motorized transport. We have moved an immense dis-
tance from the directness and immediacy of early,
uncomplicated ways of living to interdependent, com-
plex industrial and societal support systems. Most of us
probably cannot think of examples of people who still
live with a minimum of means and material goods. A
lack of modern conveniences may seem empty and
inconvenient to many, perhaps most of us.

The Development of Mass Production:
A Speculative Tradition

Production in recent times has allowed the cheapest
industrially made household utensils to imitate the wares
of previous ages. Easily obtained dishes, silverware, and
glasses are often imitations of high-style objects, repro-
duced in great numbers in cheap materials, too often of
poor quality. Quick and easy reproduction, created by
the Industrial Age, has led to a widespread speculative
tradition, developed for profit through mass production.

To the uninformed person, a new version of an object
that deviates from high-style or vernacular forms might
be attractive and preferable to buy. A plastic bucket can
look bright and colorful and be more enticing than the
solid and more expensive traditional product. But ver-
nacular products are often still surprisingly successful,
both in practical and visual ways, with an excellence
built to last. For instance, when a traditional metal spoon
and certain new kinds of plastic spoons are both put in a
mug of hot coffee, each shows a totally different perform-
ance: the metal spoon remains rigid, but some plastic
spoons can weaken and bend. These plastic products are
intentionally designed to be used once and discarded—
manifestations of a “throwaway society.” Likewise, plas-
tic knives simply do not approach the cutting
performance of metal ones. The cutting edge of stainless
steel knives is not as sharp as that of the earlier carbon
steel. Many cooks are still prepared to sacrifice the con-
venience of stainless steel for the keen edge of carbon
steel blades.
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The Artificial Need for More Objects

Today, manufacturers are also producing objects that
never existed before and have no traditional uses;
through advertising and exposure, a public demand is
created. No longer content with having mere necessities,
consumers and manufacturers have created artificial
needs. We can all think of examples of objects for the
person who has everything. Our acquisitive society falls
for such odd articles as electric fingernail polish dryers or
mink-covered toilet seats. Victor Papanek, an interna-
tional design expert, found a distributor who was selling
20,000 diapers a month—for parakeets.!

You may not own any of the above, but if you shut
your eyes for a moment and imagine all of your posses-
sions, from your toothbrush to the pictures on your wall,
you will probably find that the list is very long. If you left
the room in a panic, could you possibly carry it all? Yet, a
household possessing only necessities need not be
thought of as impoverished. The ordinary sixteenth-
century household, for instance, enjoyed good food and
fine living. The following inventory from one such
household has nothing in it that is superfluous or unnec-
essary: one brass pot, a frying pan, a kettle, a gridiron, a
skillet and spit, 5 pieces of pewter and a candlestick, 3
pairs of sheets, a cover, 12 pieces of linen, 2 coffers, 2 pil-
lows, a cupboard, a table, and some chairs.

This list is in striking contrast to the modem equiva-
lent. Can you imagine listing all the contents of your
home in part of one short paragraph? Two aspects of this
medieval list should be remembered: all these objects
were expertly and carefully handmade, and all the arti-
cles were cherished and valued. Most of these items
could be presented proudly today as quality historical
exhibits in any museum. Can we predict the same admi-
ration for the quality of our possessions?

The Object as Part of a System

Many of the objects in the medieval house can be
thought of as independent, self-sufficient and long-
lasting, without the need for external sources of energy
or for external connections to support their continued
existence.

Our homes today still contain such objects, like
tables and chairs, but in addition televisions, telephones,
lights, washers, dryers, sinks, and toilets. Many of these
other products must be connected beyond the limits of
the house to a complex of roads, sewers, electric lines,
and other external systems (commonly referred to as
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Figure 8-7 Many products today are dependent upon vari-
ous support systems.

“infrastructure”). The home, as we know it, has become
divorced from its natural surroundings and turned into a
small part of a much larger network of support systems,
all of which can fail on short notice or without notice.

In its simplest form, shelter itself can exist without
artificial connections to an external support system. The
simple shelter was originally for people’s protection, but
it has changed and become a place to display our many
possessions and ourselves. As early as 1851, the English
designer William Morris, founder of the Arts and Crafts
Movement, spoke of our houses being filled with “tons
and tons of unutterable rubbish.” Since Morris’s time,
our houses have grown to contain more, more, and still
more. The house itself has become a very complex mod-
ern appliance; it has become a machine for living with all
the problems inherent in keeping a machine running
smoothly. Earlier houses may have had inconveniences,
but their simplicity also had advantages.

How many of us are ready to look at the social
responsibility that we owe to one another and to our-
selves, the responsibility to reduce this excessive
demand for more products, for more and more complex
objects?

As noted, the natural world has its own process of
survival of the fittest, and people first created objects that
did not interfere with the natural dominance. The long
line of humanly made objects (especially those in the
vernacular tradition) can gradually show us which
objects are of real value, which are most appropriate—if
we care to carefully study their qualities. Meanwhile, the
built environment supports our ability to inundate our

surroundings with products. Do we have to wait until we
are buried under our own possessions before we can see
the need to slow down? Again, if we had to abandon our
households in a hurry, perhaps to escape a fire or flood
caused by a hurricane, would we know what few things
to take with us?

Products are also connected to natural resources and
to the natural systems of the Earth. Often, in highly indus-
trialized societies, especially in the United States, a single
design is manufactured into many thousands, sometimes
millions, even billions of individual products, an explo-
sion that can cause significant loss of resources and corre-
sponding environmental impacts. For example, the
design of an aluminum soda pop can may appear quite
simple. It is a relatively small product, but it is reproduced
billions of times and consumes huge amounts of
resources. The smallest incremental change in efficiency
can make a significant saving in total resources. In 2004,
100 billion aluminum cans were used in the United
States—45 billion were recycled but, unfortunately, 55
billion were wasted.? “If you throw away two aluminum
cans, you waste more energy than is used daily by each of
a billion individual human beings in less developed
nations.” Today, it is critical for designers to practice the
three (or four) R’s—to reuse, reduce, and recycle (and
use renewable resources). This creative and more com-
prehensive “Cradle-to-Cradle” approach to design is criti-
cally important to a sustainable society and will be
addressed in a number of future chapters.* “In 1988
alone, aluminum can recycling saved more than 11 billion
kilowatt hours of electricity, enough to supply the resi-
dential electrical needs of New York City for six months.
Recycling aluminum cuts air pollution by 95% . . . [and]
uses 90% less energy than making aluminum from
scratch.” Reduction of consumption, reuse, and recy-
cling of the simplest products can often save huge
amounts of energy and resources, as well as minimize the
air and water pollution associated with manufacturing
and distribution systems. Unfortunately, the United States
is slipping; it recycled 65% of its cans in 1992 but now
only recycles 45%. Sweden currently recycles 85% .6

Designers especially, but all humans (and particu-
larly those in industrialized consumer societies), must
continue to think about such connections between
human needs and wants, must consider seriously the
level of satisfaction obtained through creation of prod-
ucts and objects in the built environment, and must
increasingly understand the implications of such cre-
ations and consumption, not only in the household but
multiplied throughout the world.
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CHAPTER9

From Craift Tradition
to Industrial Design

Objects that we use every day can give us pleas-

ure or cause serious problems with human, envi-
ronmental, and technical systems. A tea kettle that does
not pour or a door handle with a rough surface that hurts
your hand are in direct contrast to the kettle that pours
beautifully or the handle whose silky smooth finish
caresses your hand. This chapter is concerned with ordi-
nary everyday objects and with the design processes and
professions that make their realization possible. The
transition from the traditional craftsperson to the con-
temporary industrial designer is explored in its historical
context.

The design of ordinary products affects everyone.

Historical Developments

Medieval Design

In the Middle Ages, most people had few possessions. In
the great medieval halls of the time, the king, the queen, or
the lord was provided with an elevated platform and
throne or chair to sit in state and survey the fine silver or
gold plates on the table, the stained glass in the windows,

Catherine M. Bicknell

the tapestries on the walls, and the costly table linens. So
important were all these objects, that when royalty moved
from house to house, everything was taken by horse and
wagon to furnish the next house. Even the glass in the
windows was moved, and everything was designed, from
the glass to the chair, to withstand these rough journeys.

We have inherited the term “chair” as a Western title
to designate success as a leader in a position of authority.
It is not only the lord who has the chair; it can now be the
“chair of the board,” a term that comes to us directly
from the elevated status of that important chair at a
medieval table. The table at which royalty was seated
was known as the “board,” and that is exactly what it
was, a board on trestles. Such historic roots are still sym-
bols of contemporary society—we still refer to the chair
as one who sits above the board of directors.

The making of the important chair and table in
medieval times required an expert craftsperson whose
skill had been passed down from generation to genera-
tion but who might add individual artistry. The table was
even an object of pride, for in those early days, cutting a
thin board by hand from a great tree was no easy task.

For most of human time on earth, the availability of
materials and technology was severely limited. Obtain-
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Figure 9-1 The medieval board and chair (M. Girouard).

ing materials was restricted to those close at hand, like
wood, clay, or bone, and artisans had to learn to make
the most of them. But limitations have often inspired
human creativity; many objects of beauty and utility
have been made from the simplest of materials. Cer-
tainly, there were fewer colors to choose from, and all
were made from natural substances, but the pigments
and dyes made from local plants and minerals were in
many ways superior to those we make today through
complex, and often toxic, chemical processes.

The Traditional Craftsperson

Throughout the world and throughout most of history,
craftspeople or artisans working at skilled trades (pot-
tery, cabinet making, weaving, or metal work) learned
their skills from their parents, who in turn had been
taught by their own parents. Or they were apprenticed to
experienced artisans at a young age, first paying for the
privilege of learning, later receiving modest pay, and
finally themselves becoming masters, perhaps with
apprentices of their own. This system ensured proper
training and an understanding of the work—from select-
ing raw materials to manufacturing, finishing, and sell-
ing whatever was produced. Originality was rarely
important to such workers. Their role was to make what
was needed according to traditional standards, and per-
haps to refine or modify standard designs to suit particu-
lar needs. Occasionally, outstanding artisans produced
new designs that were greatly admired, and thus they ini-
tiated new traditions or styles. Most of these people
worked anonymously, but some were so skilled at their
craft that they have been regarded as artists. For exam-
ple, Thomas Chippendale, the eighteenth-century Eng-
lish cabinetmaker, gave name to a style still well known
today. Although educated through an apprenticeship, the
artist/craftsperson came to represent the design spirit of
an age.

The Industrial Revolution

Age-old traditions of handwork by skilled artisans were
challenged and, in some cases, brought to an end by the
Industrial Revolution. The improved design of the steam
engine by James Watt in 1769 was a catalyst in the devel-
opment of factory production. The use of coke in iron pro-
duction made possible the casting of large sections of iron
required for the machines of industrial production. By the
nineteenth century, many articles previously made by
craftspeople at home were made in factories. With the
coming of the machine, standards in both visual and
functional design rapidly changed. In the Victorian age,
machines could instantly stamp out elaborate effects that
would have taken a craftsperson days or weeks to create.

This resulted in an increase in ornamentation on all
consumer goods—furnishings, household objects, and
artifacts; manufacturers strove constantly to outdo each
other in lavish decoration. Craftspeople might help set up
the model for running the machines, but they themselves
were no longer making individual, beautiful objects.

In the nineteenth century, the number of products
increased rapidly. Between 1790 and 1900, 600,000 patents
for new devices were granted in the United States alone.
Many of those patents covered designs for machines that
would transform the size and character of the farm,
the office, and the home. Locomotives, steamships, and
bicycles led to mechanized transportation just as the type-
writer, the adding machine, the cash register, the Dicta-
phone, and the telephone, all introduced between 1875

Figure 9-2 English carved oak armchair, c. 1250.
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Figure 9-3 Wooden handcrafted Windsor chair.
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Figure 9-4 Chippendale chair.
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and 1900, brought about the mechanization of office work
and eventually led to development of the computer.

Factory canning and baking and home appliances
such as washing machines, vacuum cleaners, and
sewing machines simplified housework, even if they did
not mechanize it. The nineteenth-century poet Ralph
Waldo Emerson’s claim that “things are in the saddle and
are riding us” was true at the time and seems even more
so today. The big question of the day was, “What should
everything look like?” Should designers clothe their
products in historic costume or should they forge new
styles for machine-made products?

On the whole, most product designers of the eigh-
teenth and nineteenth centuries turned to past styles or
to nature as a source of inspiration for their designs.
Instead of finding new designs appropriate for the
machine age, factory owners preferred to imitate designs
from earlier historical periods. Today we tend to look
back to this period as a time when the means of produc-
tion was progressive but designs were regressive.

Despite the regressive historicism of the majority of
designers, a few responded to the conversion from hand
to machine production by adapting to the new technol-
ogy and by evolving appropriate styles for it. Engineers

Figure 9-5 Victorian chair.
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Figure 9-6 A patented swimming device (L. De Vries).

and inventors were the first to develop “styleless” prod-
ucts and structures, and to introduce the modern look,
well before product designers did.

This was particularly well illustrated in the Great
Exhibition at the Crystal Palace in London in 1851. Prod-
ucts were exhibited from all over the world. The general
impression was that ornament, embellishment, and his-
toricism were at their height. Inside the palace, with its
eclectic pleasures, all the glories of Victorian times were
apparent. In direct contrast to the exhibits, the building

The *Remington' typewriter (1891

Figure 9-7 Remington typewriter.

Figure 9-8 The Crystal Palace of the Great Exhibition 1851,
showing the simple structure and the overly elaborate
exhibits.

housing the exhibition itself was an incredibly modern
iron and glass structure designed by Joseph Paxton, a
particularly creative landscape architect. Stripped to its
structural basics, it heralded a whole new era in which
simplicity and a functional approach to design were
admired. Its clean lines and lack of ornamentation were
quite shocking to some of its viewers.

Also shocking were two contributions to the exhibi-
tion from the United States. Cyrus McCormick’s Virginia
Reaper and Samuel Colt’s revolver were seen as so stark
and apparently unstyled that they were a public joke.
The London Times reported that the reaper was “a cross
between an Astley chariot, a wheelbarrow and a flying
machine.” But when it cut 20 acres a day, the machine was
reported to be “the most valuable contribution from abroad
to the stock of previous knowledge yet discovered.”

Figure 9-9 Victorian taste: products in the Crystal Palace
(The Crystal Palace Catalogue).



Figure 9-10 McCormick’s Virginia Reaper (S. Giedion).

The simplicity of the Colt revolver contrasted dramat-
ically with the decoratively engraved, handcrafted
weapons of France and England. It was the British who
were most amazed by its advancement in technology—
its performance and capability of shooting five or six
rounds in succession without reloading and the fact that
it was mass produced, not handcrafted, and in produc-
tion each part was duplicated by die-cutting machines.
The British Institute of Civil Engineers was so impressed
that it invited Colt to set up a factory in England similar
to the one that he had established in the United States.

Not only could Colt’s machines stamp out a part
many times faster than the human hand could fashion it,
but each part was reproduced with sufficient precision to
make it interchangeable with the same part from any
other unit. This was one of the key elements in the mass

Figure 9-11 The invention of the telephone (L. De Vries).
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$625

isall you necd pay down
to secure a Hoover
complete with house-
hold cleaning attach-
ments. Now , anyone can
afford 3 Hoover. Have
yours delivered roday!

Figure 9-12 Household inventions (S. Strasser).

production process and an inherent strength of this new
system developed in the United States.

A lack of concern for good design in mass production
is evidenced by the fact that most manufacturers during
the Victorian period failed to record the names of the
designers of their products. The names of Thomas Edi-
son, Alexander Graham Bell, and others who patented
new products are recorded, but the names of the design-
ers who decoratively styled the phonograph, telephone,
and typewriter are not. Neither the Bell Company nor
Western Electric has records of any designers in 1877,
when Bell introduced the first commercial model of the
telephone. But by 1936, times had changed; in that year,
Western Electric, the actual manufacturer of later tele-
phones, retained Henry Dreyfus as a consultant designer.

The Arts and Crafts Movement
and the Bauhaus

At the time of the Great Exhibition in London, most
designers produced overly elaborate, highly decorated
work. A few were so dismayed by the results of machine
production that they attempted to turn back the clock



110 INTRODUCTION: THE DESIGN AND PLANNING COMPONENTS (LEVELS OF INTEGRATION) IN THE BUILT ENVIRONMENT

and return to the methods of the Middle Ages. They
became part of the Arts and Crafts Movement under the
leadership of William Morris. Compared to medieval
artisans, who took pride in their work and were directly
involved in its final form and finish, Morris saw the fac-
tory worker as degraded. Arts and Crafts designers saw
machinists as slaves without any influence on what they
were making. The movement also protested against the
devaluation of beautiful handmade objects, and its mem-
bers designed objects of great simplicity.

Their aim was to restore the dignity of the craftsper-
son. Unfortunately, the fine handcrafted furniture, fab-
rics, tapestries, and other products they produced were
too expensive for the mass market and could only be pur-
chased by wealthy people. They were also based too
firmly on medieval traditions and, therefore, did not
meet the challenge of the new age. The influence of the
Arts and Crafts Movement, however, was tremendous.
The origins of modern design are found in its honest,
simplified forms.

Not until 1919, when Walter Gropius founded the
Bauhaus School of Design in Germany, was an attempt
made in design education to work with technology. The
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Figure 9-13 Morris ladderback chair.

Figure 9-14 Barcelona chair, steel construction, can-
tilevered, designed by Mies van der Rohe, 1929.

Bauhaus accepted mechanization and attempted to work
with it. Bauhaus designers worked alongside skilled
engineers so that both could make contributions to the
finished product. Students were taught three kinds of
skills—those of an artist, those of a craftsperson, and
those of a scientist or technologist.

Shortly before World War II, the Bauhaus School was
closed by the Nazis and many of the faculty left Ger-
many. They migrated to England, spread across the
United States, and took their ideals with them. Design

Figure 9-15 The “Swan” chair, glass-fiber shell, leather- or
fabric-covered, designed by Arne Jacobsen, 1958.



and design education in the Western world became heav-
ily influenced by the Bauhaus. Unlike members of the
Arts and Crafts Movement, Bauhaus teachers knew they
had to work with the realities of their own age and design
for machine production, but they also placed great stress
on the development of creativity. In the words of Walter
Gropius, only the artist “can breathe life into the dead
hand of the machine.”

Contemporary Industrial Design

The Artist/Craftsperson Today

In the spirit of the Arts and Crafts Movement, which
stressed the satisfaction that individuals can derive from
working creatively with their hands, many artistic people
chose to work in one of the crafts. Artists/craftspeople
today have mostly been educated at a university or art
school, but they work like the medieval artisans—from
selecting the raw material to finishing and even selling
the product. Artists/craftspeople design things through
direct contact with the consumer. Their working meth-
ods, however, may not be the same as those in the days
of medieval craft apprenticeships. And they have
emerged from the anonymity of the artisan to become
artists known by name, of whom patrons expect some
originality. Exhibitions in contemporary galleries show
an abundance of examples of the high standards and
refinements that a contemporary artist/craftsperson can
attain, from original conception to final completion of the
object.

The Industrial Designer of Today

Industrial designers today stand as a bridge between the
old world of the craftsperson and the incredibly sophisti-
cated world of mass production. The best of them inte-
grate the highest aspects of human, environmental, and
technological systems.

Industrial designers have seldom been trained in a
particular trade or to work with a specific material. They
are very often educated professionals, such as engineers
who, through special studies, become qualified to super-
vise and coordinate the complicated process on which
industrial production is based. They stand between the
customer and the manufacturer, with the moral duty to
protect the customer’s interest. They act as coordinators
of many different specialists: technicians, artisans, man-
ufacturers, and salespeople. Collaboration is the key to
success in the design process today.
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Design has many influences, but a clear thread of
development is discernible. Design has become progres-
sively integrated, embodying the highest aspirations of
the arts and sciences with the making or manufacturing
of an artifact. The designer’s professional status has
become increasingly sophisticated, but the basic role is
that of a problem solver.

Industrial designers today must still possess the ana-
lytical and creative abilities of the artist/craftsperson, but
also the manager’s will to organize and cooperate. They
stand in the midst of an explosive development of new
materials and new techniques of manufacturing.

Contemporary designers have an infinite choice of
synthetic, humanly made substances, as well as natural
materials from all over the world. Any color can be
selected. New types of malleable materials, such as plas-
tics, can be formed to meet demanding performance
criteria.

New materials and technology go hand in hand;
today a chair can be molded out of a single flexible mate-
rial, dispensing with the traditional wood joints of the
medieval craftsperson. That chair can be made so strong
that it can survive a journey not just from house to
house, but from Earth to moon and back; or we can make
a similar molded chair that is attractive enough to sell
well and make a profit but is not at all durable. Such a
chair will soon end up on the junk heap with all the other
billions of abandoned consumer goods of the speculative
tradition.

Designers of molded plastic chairs are necessarily
members of a team of specialists, from chemists to manu-
facturers and marketing experts. They have studied

Figure 9-16  Gallery of fine art and craft products, the
Stonington Gallery, Seattle, Washington (T. Bartuska).
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ergonomics, anthropometrics, structural principles,
visual design, and many other complex subjects. Modern
industrial designers will not—perhaps cannot—make the
chair by hand, but delegate the task of manufacturing to
others.

Design at whatever scale, whether it be a small pot or
a high-speed train, is not only a matter of aesthetic judg-
ment. The designer is expected to make the creative leap,
to synthesize, and to bring all the conflicting human/
social, environmental, and technical factors to an opti-
mum visual and functional solution.

Challenges of the
Twenty-First Century

The potential benefits to society of advanced technology
and improved materials are obvious. For example, the
development of North American bathrooms, kitchens,
and laundry rooms, with their numerous appliances, has
given us improved health, comfort, and convenience.
We might expect that the entire built environment and all
the objects that constitute it would show a similar
improvement. Unfortunately, this hope has not been ful-
filled. We have the means, but it seems that collectively,
we lack the wisdom and resolution.

People today seem to expect that the quality of life
should be completely satisfactory, with adequate food,
clothing, housing, work, leisure, and means of trans-
portation. Satisfaction of all of these is taken for granted
by the majority of people in developed countries. Para-
doxically, we have not succeeded collectively in design-
ing a coherent and meaningful environment complete
with all its constituent parts. The human ability to iden-
tify and solve material problems seems inexhaustible,
but the ability to anticipate the impact of unlimited pro-
duction remains comparatively weak. We are only just
beginning to realize the collective result of the accelerat-
ing multitude of individual decisions and consumer
habits. It is hard for us to absorb the fact that each of
us individually contributes actively to massive large-scale
problems caused by our desire for more and more
products.

The common way of thinking about objects is to view
them as separate, isolated units unconnected with any-
thing else. The process of making an object, with its need
for materials, tools, and power, too often seems remote
from the finished product and our immediate convenience.

The automobile is a product that was invented and
designed in the light of a certain ideal vision, a vision of

Figures 9-17 and 9-18 An abundance of industrial prod-
ucts, IKEA, Chicago, Illinois, and Seattle, Washington
(T. Bartuska).

easy, hopefully efficient, independent mobility and/or of
an attractive, seductive, powerful object that each of us
can own. Only in recent years have the full consequences
of its use begun to catch up with and overtake its advan-
tages. The automobile creates a need for costly and irre-
placeable construction materials, a seemingly insatiable
demand for increasingly scarce operating fuel, and an
extensive landscape of roads and parking lots. It creates
extreme problems of safe operation, a distressing output
of wastes, and a complicated, multi-ton carcass after it
becomes inoperative. Autos need and create a diffuse
landscape of sprawling developments that fosters more
and more auto-dependent lifestyles, more and more traf-
fic and congestion, air pollution, and related health prob-
lems, even global warming. Tragically, as this product
multiplies, it takes huge amounts from individual, fam-
ily, and city budgets, and in the United States alone, cars



cause 40,000 to 50,000 deaths per year (a total that
exceeds all those killed in all U.S. wars). Many are
searching for answers to the problems caused by this
product. Effective strategies include smaller, more effi-
cient designs; more clustered communities where people
can walk or bike to stores and schools and take public
transit to work; and growth management strategies to
control sprawl, protect regional resources, and reduce
global warming. It is inescapable that most of us work at
a small scale but feed large-scale human, environmental,
and technical problems. The need to regain a sense of
scale is not helped by the massive transformation
achieved through mechanized industry, advertising
media, and the speculative tradition.

We no longer go to the tailor or cabinetmaker in order
to have things “made to measure,” to choose the materi-
als, the size, and style. We have lost direct contact with
the things we enjoyed when handicraft traditions formed
a firm basis of design. When clothes and utility wares
were made at home, everyone knew about materials and
how they should be employed.

In the handcraft tradition, the whole process of
design and manufacture could be accomplished by one
person. Handicraft skills represent a conscious effort to
impose meaningful order and can be applied by a person
at any scale, from landscapes and cities down to a tiny bit
of jewelry. Designers continue to make decisions about
finding and producing an appropriate form, but the
handicraft tradition allowed the design process and its
realization to be experienced by both the designer and
the observer as a comprehensible unity. In this way, the
product could be followed from raw material to finished
form.

Now, more often than not, we buy things that are
ready-made, out of unknown materials, things in which
contacts between practitioner, observer, and user have
been eliminated.

A Designer’s Responsibility

Industrial designers obviously must have a sense of
responsibility for human/social, environmental, and
technical sets of issues—from the manufacturer who
commissions a design to global users/consumers. As
professionals, they also have a responsibility to society
now and in the future. Everyone involved today in creat-
ing the complex built environment and its individual
components must be willing to confront many issues and
concerns that are all too easy to neglect. A comprehen-
sive, sustainable approach to product design must con-
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sider not only the effective design of the product, but also
the context in which it is to be placed. More specifically,
the designer today needs to consider such human, envi-
ronmental, and technical issues such as those described
in the following subsections.

What Are the Environmental Impacts
of the Object?

“Everything is connected to everything else” is a widely
quoted statement about the world in which we live.
Many designers are beginning to grasp the essence of this
statement and are considering the total implications and
full production cycle of what they create—where the raw
materials come from, the efficiency of their production,
the energy and resources used (and pollution expended),
the longevity of product usefulness, if it can be reused or
recycled, and so on. This complete cycle analysis is not a
cradle-to-grave (beginning to end of life) design but is
commonly referred to as cradle-to-cradle design (birth,
life, and beginning a new life through reuse and recy-
cling).! These issues are more fully addressed in other
chapters of this book. But when keeping a hamburger
warm in a Styrofoam container or recharging the air con-
ditioner in a personal automobile can erode the ozone
layer, we still have massive problems to resolve. When
choosing exotic woods to enhance a design can con-
tribute to the destruction of tropical forests and ulti-
mately to deterioration in the quality of the atmosphere,
neither the design nor the resulting object seems so per-
sonal or so isolated from the immensity of the Earth.

How Does It Affect the Availability and
Sustainability of Scarce Materials?

If designing a more powerful, fuel-inefficient car means a
faster drawdown of petroleum supplies, leaving less for
future generations, or if invasion of wilderness areas by
loggers and mechanized tourists means less appreciation
of nature by future generations or degradation of ecosys-
tem health, then the decision to design, to manufacture,
or to buy that car transcends the personal, the pocket-
book, or even the gross national product. We must con-
sider renewable resources within cradle-to-cradle design.

Does It Produce Wastes?

Designers (and consumers) need to be concerned not
only with products, but also with by-products. Is an
object designed so that all of it is consumed or used up? Is
it designed to be recycled—or deliberately designed to be
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disposable? Is packaging necessary? Is the packaging
excessive and, if needed, biodegradable or will it be
found in landfills or littering roadways, even harming
wildlife, decades after the time of purchase and use? We
must consider the three Rs (reduce, reuse, and recycle)
and cradle-to-cradle design.?

Is It Safe?

Do designers think about whether they would want their
own children to wear the flammable dress they just cre-
ated, or is caring lessened by the faceless, nameless peo-
ple who will eventually buy the product? Is protection or
profit the bottom line? The U.S. Constitution states that
society and the design professions must protect the
“health, safety and welfare” of the citizens.

What Is Its Impact on Human Health?

Who designs a cigarette, the seductive packaging, and
the colorful, attractive advertising? Considering what we
know now about tobacco’s impacts on human health,
what are the ethical considerations for the designers of
such things? How far does their responsibility extend? Do
we consider the total impact of each product design? Pol-
lution not only occurs during manufacturing but also is
caused by all the transportation needed to bring the prod-
uct to life and during the use of many products. Currently,
there is considerable concern over the many chemicals
that are used in products. Many of them compromise
human health and are known to off-gas (release their
chemicals) into the air after they are manufactured and
while being used. Artificial fragrances in perfumes,
deodorants, shampoos, dryer sheets, and so on are known
to cause health problems in some people with multiple
chemical sensitivity. The off-gassing chemicals accumu-
late in the interior environment and can cause indoor air
quality (IAQ) problems in homes, commercial spaces,
and office interiors. These human-environmental con-
cerns will be discussed in the set of chapters in Section 2.
Products are a most important building block of the

built environment. Many exist in great numbers, multi-
plying far faster than world’s population. Some have
enduring usefulness and beauty; others may be initially
attractive but are wasteful and destructive. Society and
industrial design, now and in the future, must creatively
respond to the many advances in human/social, environ-
mental, and technological factors as we all work toward
a more sustainable society.
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COMPONENT 2

INTERIORS

Interior Design
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Introduction

Interiors are formed largely from products and constitute the second building block of the
built environment. Interiors are commonly referred to as “three-dimensional enclosed
space” and as the “near environment.”

Interiors are an environment created using a combination of products to satisfy
human needs and embody human values. The ability to design effective interiors has
increased human comfort, efficiency, and enjoyment. Some spaces fulfill individual and
family needs for privacy; others are more public and reinforce social interaction, culture,
and commerce. Interiors protect people from external factors and disturbances such as
climate, noise, and intruding public eyes. Some specialized spaces, such as ships, aircraft,
or space exploration vehicles, are designed to maximize efficiency within limited spatial
dimensions. Like the other seven components of the built environment, interiors can be
understood as an essential part of the content-component-context continuum. Products
are designed together to form interiors, and interiors are integrated into a structural enclo-
sure. The resultant artifact is an interior space.

Interiors can be further defined by adapting the following four-part definition of the
built environment. The defining four characteristics also clarify the following content-
component-context interrelationships:

¢ Interiors are created spaces that are humanly made or arranged;

¢ to fulfill human purposes, to satisfy human needs and embody human values; and

¢ to mediate the overall environment;

e with results that affect the overall environmental context (contexts for interiors include
structures, landscapes, cities, regions and the Earth).
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This connected content-component-context relation-
ship can be simply understood by the following levels of
integration continuum:

Products—Interiors—structures—Landscapes—
Cities—Regions—Earth

The three chapters in this section encourage the
reader to explore more fully the human-environmental-
technological aspects of interiors and interior design:

Interiors: Cultural Blueprint of
Human Existence
by John C. Turpin

This chapter explores the historical relationships
between humans and interior space. In an attempt to cre-
ate quality interiors through the orchestration of aes-
thetic and functional requirements, designers are often
challenged by the continued advances in societies’
understanding of human/social, environmental, and
technical issues. The integration of their responses to
these external forces with the intention/function of inte-
riors is the focus of this chapter.

Graphic logo illustrating
levels of integration in
the built environment
(S. Recken and

J. Singleton).

Human Nature and the Near Environment
by Nancy H. Blossom

The idea of the near environment is based on the con-
cepts of shelter and enclosure. Speaking of the near
environment involves a focus on the interior spaces of
a building. These are the spaces where we live and
work. Interior designers strive to understand people by
exploring the relationship between human nature and
the near environment. Their goal is to design spaces
that are supportive functionally as well as aestheti-
cally. The designer plans not only for the physical com-
fort but also for the psychological comfort of people in
these spaces.

Interior Design: Contemporary Issues
and Challenges
by Jo Ann A. Thompson and Tina H. Johansen

This chapter addresses the issues and challenges mani-
fested by the interaction between people and the interior
spaces in which they experience life and interior design as
a professional career. The goal of interior designers is to
create interior environments that successfully address the
functional, psychological, aesthetic, and cultural needs of

Earth

Regions

Cities

Landscapes

Structures

¢~ Interiors

Products




people. Today’s interior designer is a skilled professional
who, through collaboration with other allied profession-
als, creates interior spaces that optimize the art and sci-
ence of design by maximizing relationships among
humans, the environment, and technological advances.
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CHAPTER1O

Cultural Blueprints of
Human Existence

ship between humans and interior space. In an

attempt to create quality interiors through the
orchestration of aesthetics and functional requirements,
designers are often challenged by social, technological,
and environmental issues. This investigation of interior
spaces will reveal how corresponding responses to exter-
nal issues have shaped select historic and contemporary
developments and increase one’s awareness of how inte-
riors are cultural blueprints of human existence.

Recent studies have shown that humans spend
approximately 80% of their life indoors. As children, the
home embraces us, acting as a surrogate parent keeping
us safe and secure. Our bedrooms become private
shrines of identification as we search for self throughout
our formative adolescent years. Educational institutions
absorb close to one-third of our day from the ages of 5 to
21, with the majority of us selecting careers that are
housed in an interior space. We have even begun to
focus our entertainment inside movie theaters, shopping
malls, sports arenas—and our own homes, initially with
the advent of TV and increasingly with the development
of computer technology. Consequently, it is very impor-
tant to understand the forces that help mold these spaces
and their impact on the human experience. When we
speak of the human experience, we are, in fact, dis-

This chapter takes a historical look at the relation-

John C. Turpin

cussing “quality.” The search for quality is, therefore, a
major focus of this discussion.

Generally, quality depends on whether or not the
interior sustains human life (physically, psychologically,
and physiologically) by being aesthetically pleasing and
supporting certain functions. In interior design, both of
these criteria should be met to maximize the quality and
usefulness of the space by employing methods from both
art (aesthetics) and science (function, ergonomics,
accessibility, technological advances).

History of Interiors

History provides a full-scale living laboratory for design-
ers to analyze and understand the impacts of certain
design decisions and the role of external forces. These
forces can be divided into three categories: social issues,
technological issues, and environmental issues. There is
a continuum between time periods relative to each of
these categories.

Social Issues

The mere fact that we have so many different types of
interior space is an acknowledgment that human/social
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needs are driving the production of the built environ-
ment. Interiors are a crucial part of the infrastructure by
which we define ourselves and interact with others.
Social institutions are manifested clearly in the built
environment and carry a great deal of meaning for the
people they represent. The most common social institu-
tions are domestic, commercial, political, and religious.
Each of these provides various levels of interaction. Reli-
gious and political structures are public, while the home
is private and intimate. In the home, social customs,
etiquette, and life’s basic necessities specifically drive
interiors.

Fire is a major component of life for all human cul-
tures. In early dwellings, a hearth, brazier, or fire pit was
centrally located in the home for heat, cooking, and light.
This necessity impacted space planning, as well as furni-
ture design and arrangement. In ancient Egypt, the space
containing the fire was centrally located, with all other
rooms radially disposed. As cultures harnessed fire,
space plans were freed from this composition as heat and
light were provided for each room. Eventually, as the
fireplace was introduced and moved to the wall, the cen-
ter of the room was freed for other functions. An interest-
ing response to this change was reflected in furniture.

With the central location of the brazier in Egypt and
early Greece, furniture was created to be movable in
order to support the various social functions that
occurred around the fire (eating, conversation). This
need for mobility required furniture to be lightweight and
easy to transport from room to room. Consider an Egypt-
ian and a Greek stool. Both were made of wood and were
lightweight. One obvious difference was the number of
legs. Why did an Egyptian stool have only three legs? In
ancient Egypt, the floors were made of stone or earth and
were often uneven. A three-legged stool was always sta-
ble on an uneven floor. Greek culture was able to create
floors that were much more even and chose to design
stools with four legs.

With the use of mobile furniture, what is now called a
classical arrangement of furniture developed. Often
used in more formal or aristocratic interiors, this particu-
lar arrangement keeps all pieces of furniture lined against
the wall until needed. Depending on the required func-
tion, only certain pieces are utilized at any given time.
The implication is that rooms, for the most part, remain
multifunctional. One such example is the English great
hall found in most medieval manor houses. The manor
house was the center of the community. The great hall
acted as dining hall, court, and festivities space. During a
dining function, large trestle tables and benches were
moved to the center of the room. But when court was in

session, these tables were moved back to the walls to
provide more space for the masses.

One example of a radically changed social issue is pri-
vacy. This is quite a concern, considering that the hall-
way or corridor as a clearly defined and separate entity
does not really appear until the nineteenth century in
Victorian England. Previously, people moved directly
from space to space and personal privacy was a consider-
able challenge. Medieval England and France used tester
beds that could be enclosed completely in heavy textiles,
providing protection from cold drafts and separation
from the flow of traffic.

In seventeenth-century France, interiors aided in
stratifying society. Both the monsieur and madam of the
house had their own apartments, a series of rooms
including an antechamber, chamber (bedroom), and
cabinet (closet). A single salon connected the two. Dur-
ing social gatherings, guests’ status relative to the host or
hostess was clearly indicated by which rooms they were
permitted to enter. Some guests had to stay in the salon,
while the host/hostess permitted others to enter the
antechamber or bedchamber. Only the most intimate
friends entered the cabinet. It is interesting to note that
the term “cabinet” is still used today to signify one’s
close associates, such as the President’s cabinet.

Technological Issues

Interiors prior to the twentieth century had quite a few
similarities. The most significant is the fact that the shape
of interior space was a by-product of architectural
design. The design of the exterior superseded the design
of the interior. Not until the nineteenth century did a tra-
dition emerge whereby interior spaces began to define
the structure. Consequently, construction methods
played a considerable role in defining the character of the
spaces enclosed.

There are two basic methods of construction: tra-
beated and arcuated. Trabeated construction, also
known as “post and lintel,” is composed of a series of
vertical elements (posts or columns) that support hori-
zontal beams (lintels). The distance between the two
vertical elements defines the width of the space. This can
sometimes be rather limiting. For example, the temple
complexes of Egypt are grand in scale, but the interiors
were somewhat limited due to the use of stone in the
construction system. Because of stone’s poor tensile
strength, the beams could not span large distances. As a
result, some of the largest “rooms” in the complex are
filled with columns. One space in particular, known as
the “hypostyle hall,” was roughly 50% structure and



50% space. Imagine being in a space like this; because of
the massive size of the columns, the entire interior could
not be viewed at once. The interior’s uncomfortable,
maze-like effect can cause visitors to wander rather aim-
lessly through the space. Only the clearly articulated cen-
tral circulation path provides orientation.

As new materials and technologies were introduced,
the spatial limitations of the post-and-lintel system were
overcome. Consider a contemporary home; it is likely a
wood-frame construction composed of studs placed in
vertical and horizontal framing members. Some interiors
can be quite large and yet are not interrupted by struc-
tural columns. The vast majority of office buildings also
feature column-free interior spaces, employing steel or
concrete to span longer distances between columns and
allowing construction of taller structures. While columns
do appear on every floor, they are considerably smaller,
easily disguised in partition walls, or treated as design
elements to help define spatial zones.

The second major system is known as arcuated con-
struction, based on the Roman invention of the arch.
The arch’s success lies in its use of stone in compression.
Unlike the trabeated system, the arch redirects the
weight of the stone into the legs of the arch. The result is
an ability to span much larger distances uninterrupted by
structure. The earliest and perhaps most famous example
is the Pantheon in Rome. Constructed in 79 c.E., the inte-
rior of the Pantheon is a dome (an arch spun on a vertical
axis) 148 feet in diameter and 148 feet in height. Unlike
orthogonal spaces, domed spaces have a unique effect on
humans. What do people do when they enter a domed
space? First, they look up. Then they walk toward the
center of the room. They may think they are responding
to the height, but in reality they are responding to the
nature of a sphere. People are innately aware that a circle
has a clearly defined center, whether it is articulated by
some form of ornamentation or not. As a result, a domed
space draws people to the center, directs their attention
upward, and causes them to pause. On the other hand, a
rectangular vaulted space, which is composed of a series
of arches aligned on a horizontal axis, makes people
move quickly through the space because the length of the
space is typically greater than the height. Other famous
arcuated spaces include Gothic cathedrals (see Fig. 10-1)
and most state and national capitol buildings.

Environmental Issues

Humans’ relationship with nature is clearly visible in the
design of interiors. As discussed in Chapters 2 and 5,
throughout history vernacular traditions have been a
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Figure 10-1

Ste. Chappelle is an excellent example of
Gothic construction. Notice the emphasis on height and
the large number of windows relative to the structure
(Patrick Snadon).

source of inspiration for design with indigenous environ-
ments—their culture, materials, and climate. The most
common and easily recognizable tribute to nature in inte-
riors of the high-style tradition can be found in their use
of daylighting, views, ornamentation, or decoration.
Countless cultures have re-created their surrounding
environment in moldings, paintings, frescoes, and
numerous other media. Examples include the Egyptian
lotus capital, the Greek deer hoof, French vine work, and
the U.S. eagle. But the connection between humans and
nature is often obstructed by the limits of technology and
construction, creating a conflict between interiors, build-
ings, and exterior spaces.

For the wealthy, a garden was incorporated into the
design of the home and acted as an oasis or courtyard in
an otherwise masonry jungle. Courtyard dwellings are
also an effective design response to hot climates (see
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Figure 10-2 A Roman fresco from Pompeii depicting a gar-
den scene, c. 79 B.c. (Dwight D. Rose © 2005).

Chapter 5). In response to the minimal opportunities for
windows, Romans took advantage of their knowledge
of frescoes (applying paint to wet plaster), covering
their walls with images that attempted to dematerialize
the wall and extend the perception of the interior by re-
creating garden scenes or fanciful city vistas (Fig. 10-2).

Virtually everyone appreciates a well-placed opening
that leads to an extraordinary view, especially of nature.
However, such views are often not available. In ancient
Pompei, town homes were densely packed together. All
houses had common walls with their neighbors and no
external areas.

There is an inherent conflict between the human
need for shelter and the need to be connected to the sur-
rounding natural context. As a result, examples of solu-

Figure 10-3 Hall of Mirrors of the Palace of Versailles,
seventeenth-century France (Patrick Snadon).

tions that demonstrate a capacity to accommodate both
needs are rare. However, during the French Baroque
period, a group of designers tackled the problem head-on
and created one of the most successful relationships
between the built and natural environments.

Built around an existing chateau at Versailles, the
Hall of Mirrors connected two wings with an impressive
expanse along a garden front. With spectacular gardens

Figure 10-4 The Salon Ovale in the Hotel de Soubise (1750)
is the quintessential example of French Rococo style: nature,
synthesis of the arts, and the impact of women (Patrick
Snadon).



as far as the eye could see, the designers Charles LeBrun
and Louis LeVau wanted to incorporate and André Le
Notre’s geometric gardens. Le Notre was a famous
French landscape gardener. With the clear repetition of
arched windows on the exterior wall of the hall, LeBrun
copied the wall elevation on the other side, replacing
glass with mirrors. The effect is stunning, as visitors are
led to believe that the hall actually has two exterior
walls, both looking out onto extravagant gardens. In
addition, the geometry of the gardens is repeated on the
wall elevations through contrasting marble accented by
ormolu (gilded bronze).

For a brief descriptive summary of historic periods
and related social-environmental-technological develop-
ments, see Table 10-1 at the end of this chapter.

The Twentieth Century:
Transitions to
Contemporary Design

Interior developments of the twentieth century can be
illustrated by a look at the work of Frank Lloyd Wright,
the development of the Modern Movement and the
International Style, and the individualism that influ-
enced the second half of the twentieth century.

As mentioned earlier, designers in the twentieth cen-
tury approached space differently in that they designed
both the inside and outside congruently. Frank Lloyd
Wright was one of the earliest designers to implement this
process. As a designer, Wright is difficult to categorize.
Some historians consider him a participant of the Arts
and Crafts Movement because he used natural materials
and a natural color palette. Others regard his use of
organic motifs as characteristic of the Art Nouveau
period. Many settle the debate by crediting him for initiat-
ing a new type of regionalism through his residential
works known as the Prairie Style. The term comes from
an emphasis on the horizontal line, which Wright attrib-
utes to the prairies of the midwestern United States. If
anything, Wright can be given credit for masterfully inte-
grating the ideals of the Arts and Crafts Movement, the
Art Nouveau period, and his own vision of regional
design.

Social Issues

Socially, the Robie House design was guided by the
implicit requirements of a wealthy client, as well as by
Wright’s own view of the importance of family and how
it should be symbolically represented in the home. As the
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quintessential example of the Prairie Style, the Robie
House (1909) in Chicago was considered extremely pro-
gressive. Wright’s clients took a significant risk in depart-
ing from the accepted options of the time, which
included Victorian and neoclassical mansions. But the
Robies were not typical aristocrats. They shied away
from the social scene and desired greater privacy. With
this in mind, Wright created an exquisite architectural
shell that hid the front door and balconies that accented
the horizontal line of the exterior and shielded views of
the inside.

Wright designed the house around the fireplace
because he believed it was a critical element in the devel-
opment of the family. The double-sided fireplace is mas-
sive and separates the living room and dining room. The
absence of walls allowed the spaces to flow together in
an open plan, one of the unique traits of the Prairie Style.
The open floor plan supported the more casual gather-
ings that many enjoyed; guests were expected to mingle
between the rooms.

Socially, the rich were expected to have servants
maintain the home. This is clearly evident by the zoning
of public, private, and service areas. The Kitchen, laun-
dry, and maids’ quarters were located in the back of the
house. This grouping kept guests and the help from com-
ing into contact with one another. The mechanics of the
house were intentionally hidden.

Technological Issues

While the fireplace is the major focal point for the two
main rooms, it is not the major heat source. The Robie
House was equipped with central heating, with small
floor vents throughout the living/dining room. Without

Figure 10-5 The living room of the Robie House by Frank
Lloyd Wright (1909) demonstrates the use of horizontal line
and windows with abstracted natural motifs.
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this system of heating, the open plan would have been
inefficient.

The most significant technological advance impact-
ing the aesthetic of the interior was Wright’s use of hori-
zontal steel beams hidden in the ceiling. The steel spans
the length of the living room uninterrupted. But the
beams do not stop there; they continue as cantilevered
elements far beyond the exterior wall, creating connec-
tions to an outdoor room. This arrangement achieved
two goals. First, the cantilevered elements enhanced the
horizontal lines of the exterior. Second, the “exterior”
rooms connected the interior to nature.

Environmental Issues

The integration of indoor/outdoor spaces is not coinci-
dental. Wright had a very clear desire to create organic
architecture. This was not meant to involve copying
nature, but instead a reinterpretation of nature’s princi-
ples. Wright’s designs responded to the climate and land-
scape of the prairie region (i.e., his Prairie Style).
His designs expressed sensitivity to site qualities, day-
lighting, and orientation to the sun. Other important
trademarks included his focus on a central symbolic fire-
place and solar access in winter, and shade and cross-
ventilation in summer. He also emphasized designing
with and expressing the inherent nature of materials,
much like the Arts and Crafts Movement. The living
room was extended visually out to nature through the
exterior rooms and by opening up or dematerializing
walls with casement windows. The windows might
seem to provide an “easy” connection to nature, but
Wright creatively maintained a sense of privacy. To pro-
vide an additional “layer” of nature, each window was
designed with an abstracted floral motif of the sumac, a
local plant. Tempered geometry was another concept
employed by Wright: to see the real thing, first look
through an abstracted version of the actual view.

Human Experience

The Robie House has been preserved as a museum
enabling visitors to experience Wright’s design ideas and
ideals firsthand. The experience of moving to and
through the house is one of compression. As visitors look
for the entrance to the home, they find that the architec-
ture slowly closes in around them, leading to a recessed
front door framed by a 7-foot clearance overhead. The
foyer beyond is quite small, with equally low ceilings.
The feeling is very intimate and warm, quite unusual for
the house of a wealthy family during that period.

The space continues to constrict as the guest ascends
the stairways; it is only at the top of the stairs and through
one more turn that Wright releases the space and the liv-
ing room breathes like a clearing in a forest. The warm
colors and generally low ceilings are typical of the Arts
and Crafts Movement and enhance the sense of warmth
and intimacy. Clearly, Wright was successful in address-
ing both aesthetic and functional issues, creating a qual-
ity interior.

The Bauhaus and
the International Style

The International Style originated in Germany. Designers
sought to exploit recent developments in mechanization
to deliver well-designed products to a much larger audi-
ence. With the machine as a crucial component in the
design process, functionalism became a key feature of
modern design. Walter Gropius' employed this philoso-
phy in the curriculum of the Bauhaus School in Ger-
many by implementing a design process that required
handcrafted prototypes intended for mass production. It
was perhaps the ultimate integration between the arts,
crafts, and sciences, the human, and machine, as design-
ers were intimately involved in the design and produc-
tion processes, while the machine made the product
available to a wider audience.

With the final phase requiring machine production,
all the designs focused on an efficient and effective use of
materials and industrial processes. There was to be no
excess. As a matter of fact, decoration was seen as super-
fluous and did not represent German societal values of
the early twentieth century.

The teachings of the Bauhaus School were dissemi-
nated throughout the United States and Europe through a
show at the Museum of Modern Art in New York City and
a book called The International Style.> Gropius and Mies
van der Rohe migrated to the United States after the
Nazis closed the Bauhaus School in 1933. Their designs
for dwellings eventually impacted the design of commer-
cial skyscrapers, which exploited their concepts of func-
tionalism, universality, and standardization. The office
environment was a major benefactor.

Social Issues

At the beginning of the twentieth century, businesses
were burgeoning as a result of the growing application of
mass production processes. More products reached a



larger consumer base at a lower per unit cost. The work-
force exploded to keep pace. During this time, the office
environment took form and massive numbers of individ-
uals began “desk jobs.” By the mid-twentieth century,
the modern office building was in full bloom and was
greatly influenced by the new International Style.

The appearance of the new skyscraper differed con-
siderably from that of earlier historic periods because of
its lack of ornamentation. The Modern Movement style
removed any sense of regionalism. Buildings were not
tailored to their cultural and environmental surround-
ings. Structures in the United States looked the same as
those in Europe and Asia, hence the designation Interna-
tional Style.

Technological Issues

The typical office environment is a large open space
divided by columns or furnishings. The open grid system
has a history linked to the Chicago Fire of 1871. With a
large portion of downtown Chicago destroyed, a huge
rebuilding campaign ensued. William Jenney employed
the fastest method of constructing a building by utilizing
a skeletal steel frame system of posts and beams creating
a three-dimensional grid. With all of the weight and
structure of the building localized in these elements,
walls were freed from any load-bearing responsibilities.
This included the exterior facade, which eventually
became almost entirely glass, thanks to Mies van der
Rohe, permitting light to flood the interior.

The interior columns created spaces that could
accommodate an endless arrangement of partitions.
Since most companies began creating corporate head-
quarters in the middle of the twentieth century, the sky-
scraper’s ability to provide open, flexible space was
crucial.

Environmental Issues

As the skyscraper reached a climax in the 1950s, the aes-
thetics of postwar modernism presented a more biomor-
phic approach to interior furnishings. As discussed in the
previous chapter on product design, earlier examples of
Modern Movement furniture were characterized by
exposed structures of tubular steel demonstrating the
most efficient and effective use of materials. However,
post-World War II attitudes were dramatically different.
Feelings of hope and faith in the democratic ideal pre-
vailed, and consumers yearned for warmer, more invit-
ing environments. Alvar Aalto, a Finnish designer, began
working in bentwood, a material more acceptable to the
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public. In the United States, Charles Eames and Eero
Saarinen created more casual contemporary furniture.
Humanism and technological innovation were combined
in Eames’ new chair through “his use of molded plywood
bonded to rubber and metal, creating a chair that was
elegantly light, functional, strong, with the flexibility and
comfort of heavier furniture.”?

While the seating clearly responded to the human
form through sculptural planes, desks and cabinets
remained rectilinear and focused on function and flexi-
bility. Seating and work surfaces shared a feeling of lev-
ity, with a noticeable separation between the floor and
the furniture through thin tubular legs. The contrast of
the two types of furniture created an interior environ-
ment of interest and comfort. Many modernists worked
caringly with the “nature” of new materials, climate, sun
orientation and views, and natural light and ventilation,
while others relied upon the new developments in
mechanical technologies.

Human Experience

The human experience was a central issue in the devel-
opment of the office environment. Frank Lloyd Wright’s
Larkin Building, constructed in 1906 in Buffalo, New
York, responded to employees’ need for comfort. He cre-
ated a central atrium topped by a skylight that delivered
natural light to the workers and incorporated a rooftop
restaurant, library, infirmary, and pipe organ at the top
of the atrium to provide lunchtime concerts.

Wright also developed one of the first open office sys-
tems, which was further developed by the Quickborner
team, a German management consultancy, during the
1950s. The new optimism generated by the end of the
war created a feeling of egalitarianism and dynamism.
Interiors were opened up as small offices and corridors
gave way to rows of desks and small dividing screens
and the use of plant life. The term office landscape came
into use as designers attempted to create a visually inter-
esting environment by selecting furnishings and decora-
tive elements that would produce multiple layers. Even
though many private offices continued to ring the
perimeter, inner glass walls brought natural light and dis-
tant views to the employees.

A prevailing impetus for design decisions that sup-
ported quality work environments was the desire to boost
employee productivity. With the science of ergonomics
(human engineering) at the forefront, seating focused on
conforming to the human body. Back support, padded
armrests, and casters allowed time at the desk to be less
physically straining. Researchers studied posture, human
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reach, and external conditions that would enhance human
comfort and productivity. This is an excellent example of
how interior design incorporates science (human science
in this case) in the design process.

The Late Twentieth
Century: Individualism?

“Stylistic heterogeneity” continued to be a prevalent
trend in the late twentieth century, with an inexhaustible
range of styles available to reflect individual identities.*
Three movements beginning in the 1960s seem to offer a
logical foundation for this trend. Pop, Post Modern, and
Memphis styles share the common goal of individual
expression. With designers’ liberation from clearly
defined rules of “good taste,” environments of whimsy
and playfulness ensued.
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Figure 10-6 The central atrium of the DAAP by Peter
Eisenman (1996). The Grand Staircase is not revealed. It
starts on the second floor on the right-hand side.

The Pop culture of the 1960s severely criticized the
functionalism characteristic of the Modern Movement.
Pop culture embodied the values of an affluent teenage
population and its growing dissatisfaction with the social
and cultural values of its parents. As a strong consumer
force, teens created a unique identity in their selection of
music, clothes, furnishings, and behavior. A vibrant
energy spread across the United States through use of the
expressive power of form and color.

By the early 1970s, the achievements of the Modern
Movement had largely been discredited and a mannerist
phase had begun. Designers had grown weary of the
rigidity of the International Style’s dogma and had begun
experimenting with a new interpretation of classicism.
By the end of the decade, designers were exaggerating
the classical orders in a very playful manner. Post Mod-
ernists argued that historic styles and the visual immedi-
acy of mass culture had something to teach designers. In
conjunction with this movement, a group of Italian
designers flouted the notions of good taste, which in Italy
had become closely bound up with Modernism. Known
as the Memphis Style, their designs soon became part of
the mass-consumer experience. Interiors were adorned
with brightly patterned plastic laminates creating a witty,
bold style intended to be fun.

On the heels of the prevailing individualism of the
past three decades, designers like Peter Eisenman were
primed to continue to reinvent space, but at what cost?
Some answers may be found in a building for the College
of Design, Art, Architecture, and Planning (DAAP) at the
University of Cincinnati, completed in 1996.

Social Issues

Much like the Pop era, the late 1990s were empowering for
youth. The students who would be the main users of the
DAAP environment grew up with MTV and a wide array of
computer games. As a result, these young consumers
processed and fed off of rapid-fire visual information like
no generation before. Numerous discussions in the design
community have focused on how this upbringing might
alter demands for designed objects. Was Eisenman aware
of this issue when he designed an unconventional interior
for DAAP that seems to be in constant motion? Most inter-
esting is the manner in which Eisenman relates the interior
to the user. The interior does not reveal itself to the user.
Instead, the user is treated much like a player in a video
game in which there is little knowledge of what is around
the next corner. One example is the juxtaposition of the
central atrium (Fig. 10-6) with the grand stair (Fig. 10-7).
Neither of the two elements gives a clue of its presence to
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Figure 10-7 The grand staircase of the DAAP. The atrium is
immediately behind the columns on the right.

the other. Another example is the use of solid 5-foot walls
to surround atrium spaces, which, unlike conventional
open railings of a typical 3-foot height, prevent the average
building user from making visual connections between
floors or watching activities in common spaces. Situations
like this are difficult and can cause considerable frustra-
tion to users trying to navigate the space or connect with
other building users.

Another interesting social issue is the prevailing rela-
tionship of humans with their own bodies. In a society rid-
dled with violent images from cartoons like “Itchy and
Scratchy” on The Simpsons to unending sequels of slasher
movies like Friday the 13th, the human form has been
under attack. Unlike the Renaissance period, when the
body was revered as the key to the universe, today’s soci-
ety is much more irreverent toward the body. This perspec-
tive shows up in the DAAP. There is a spot in the atrium
where people can sit and view a bridge that connects two
separate areas of the building. As people walk across the
bridge, the structure seems to decapitate them and viewers
in the atrium witness a torso floating above them.

Technological Issues

The strongest driving force in the creation of the DAAP is
the impact of the computer. Eisenman used complex com-
puter-generated formulas to assist in the design of the
structure. The geometry of the interior creates movement
and interest (Fig. 10-8). However, because of a lack of
light, paint played a major role in articulating the numer-
ous shapes and forms and providing a sense of order.

The complex planes and connections stressed the
construction budget for DAAP. One sacrifice was the use
of dryvet, a new material, for the interior. Much like gyp-

sum board, dryvet was adhered to a metal frame. Unfor-
tunately, holes can easily be punched into this material.
Once students discovered this, there was a backlash of
vandalism—perhaps a criticism by the students of the
“cheap” material used for “their” school.

Environmental Issues

The site for DAAP presented design challenges. Eisen-
man responded to the site by embedding a profile of a
one-story building on its north fagcade. Thanks to the
landscape architect George Hargraves, the building gra-
ciously follows the contours of the hill; the relationship
between structure and site is quite sensitive. In addition,
the south side of the building has been integrated with
existing buildings. Unfortunately, this limits the fenestra-
tion, leaving many spaces without exterior views or nat-
ural light. DAAP does not address a strong response to
environmental issues or advance the many design quali-
ties and benefits of “designing with nature” (the nature

Figure 10-8 The atrium of the DAAP reveals some of the
complexity of the computer-generated geometry.
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INTRODUCTION: THE DESIGN AND PLANNING COMPONENTS (LEVELS OF INTEGRATION) IN THE BUILT ENVIRONMENT

Table 10-1 An Overview of the Prevailing Periods and Their Characteristics Prior to the Twentieth Century.
(Dates Are Approximate)

HISTORICAL
PERIODS

Ancient Egyptian
2800-1000 B.C.E.

Classical Greece
400-0 B.C.E.

Classical Roman
0-400 C.E.

Gothic
1100-1500

Renaissance
1410-1525

Baroque
1640-1700

Rococo
1700-1760

English
Neoclassical
1760-1800

SOCIAL

« Fire is center of home.

« Furniture is mobile to
provide flexibility.

+ Religion is a dominant
force.

+ Democratic ideals prevent
excessive display of
individual wealth.

+ Drive toward perfection.

+ Interiors/furnishings are
massive and ornate to
display the wealth and
power of the empire.

+ Christianity is the major
authority.

+ Immense civil pride
in the construction of
cathedrals.

+ New wealth from banking
class creates a patron
class for the arts.

Belief that the human
was center of the
universe.

+ Catholic Church becomes
a major influence by using
interiors as propaganda to
bring people back to the
Church.

+ Women ascend socially.
Etiquette is loosened
slightly (Fig. 10-4).

+ Discovery of Pompeii
allows a more accurate
interpretation of interiors.

TECHNOLOGICAL

Use of post and lintel.
+ Mastery of wood joinery
evident in furniture.

+ Refinement of post and
lintel.

Use of lathe to create
turnings.

Invention of arch and
concrete provides more
spatial options.

« Perfection of frescoes.

Flying buttress and
pointed arch allow
spaces to soar upward
and walls to be mainly
of windows (Fig. 10-1).

» Craft traditions are
revived, in part, by the
return of artisans to
Rome from the fallen
capital of Byzantium.

+ Growing mastery of
construction methods
provide complex,
dynamic interior spaces.

French and ltalians
create large sheets of
plate glass.

« Invention of mechanical
loom provides more
textiles for interiors.

ENVIRONMENTAL

+ Natural imagery: lotus,
reeds, alligators.

+ Natural color palette.

+ Hypostyle hall is

abstraction of forest.

Design with sun, climate.

+ Uses human form to
define proportion of
columns.

+ Response to site.

+ Expanse of empire
allows wide range of
marbles.

+ Natural motifs: lion's

paw, eagle, festoons.

Use of formal geometry

with spaces and gardens.

Light is a major element
as it is filtered through
stained glass windows.

+ Human forms stretch to
respond to interior.

+ Nature is manifested
through formal geometry
because the human form
can make a perfect
square and circle. This
is reflected in room
proportions and
ornamentation.

- Strong movement to
connect interiors visually
with gardens in domestic
commissions.

+ Nature becomes a major
force, and motifs of vines,
shells, cherubs are prolific.

+ Classical swags and
festoons are smaller to
fit the scale of an interior.

HUMAN EXPERIENCE

+ Domestic spaces
have minimal
windows/light.

+ Extreme division of
material possessions.

+ An appreciation of
perfection in beauty.
Minimal ornamentation
on furniture.

Scale of interiors evokes
awe.

+ Emphasis on pleasures,
both physical