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Introduction

nteraction with nature is critically important to human well-being and development, but
Isadly has become compromised and diminished in modern times. Through deliberate
design, this connection can be repaired and restored. Unfortunately, contemporary society
has become confused about the role of the natural environment in people’s physical and men-
tal lives. Many believe that the progress of civilization depends on subjugating and con-
verting, if not conquering, the natural world. Indeed, many see this progression as the essence
of civilization.'

Why should they presume this to be so? First, most people recognize that the production
of huge food surpluses by a tiny fraction of the population permits others to obtain their
basic needs at relatively low cost and to exercise an extraordinary degree of mobility.
Producing such surpluses has until now relied on the wholesale conversion of natural habi-
tats into vast monocultures used to grow a small number of crops or raise a few species of
livestock at massive industrial scales. Second, modern society has made a range of manu-
factured products available far beyond what even the richest would have thought possible a
millennium ago. The variety of goods available at a typical mall today dwarfs what the most

privileged nobility would have experienced in the past. This contemporary level of consumption
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has depended until now on massively extracting, fabricating from, and then disposing of
huge quantities of natural resources. Third, most people today anticipate relatively good
health and long lives, which they attribute primarily to the miracles of modern medicine,
whose “conquest of disease” has largely relied on suppressing other life forms through cham-
pioning antiseptic conditions.

All these trends of subjugating and eliminating wild nature have, at least until recently,
been supported by the conventional design and development of the human-built, principally
urban environment. It is sobering to realize that only two centuries ago, Great Britain was
the first nation to have a majority of its population residing in an urban area, now arguably
the most common feature of modern life.* Today, some two-thirds of the developed world
lives within the shadow of a metropolitan area. And the greatest migration in human history
is happening now, as hundreds of millions of people migrate from the countryside to the
cities in China, India, and elsewhere.

Urbanization has historically relied on converting natural diversity into largely homog-
enous landscapes of impervious surface, consuming enormous amounts of resources and mate-
rials, and generating huge quantities of waste and pollutants. Consequently, the modern urban
environment now consumes some 40 percent of energy resources, 30 percent of natural
resources, and 25 percent of freshwater resources while generating one-third of air and water
pollutants and 25 percent of solid wastes.> This prevailing paradigm of urban development
is neither necessary nor sustainable and constitutes more a design deficiency than an intrin-
sic and inevitable flaw of modern life. Still, these tendencies have collectively encouraged
many to believe that the benefits of contemporary society depend on massively exploiting,
if not conquering, the natural world. For many, progress and civilization have been equated
with humanity’s distance from and subjugation of nature.

Nonetheless, most people continue to intuit that the health and diversity of the envi-
ronment are fundamentally related to their own physical, mental, and even spiritual well-
being.* Most sense that the natural world is far more connected to the quality of their lives
than is revealed through the narrow metrics of material production and modern econom-
ics. In poll after poll in the United States and in other countries, the majority of respon-
dents cite the environment as important.” The stubborn belief persists that the natural environ-
ment is profoundly related to people’s physical, psychological, and moral well-being, an
assumption that is reflected in many of our preferences, cultural creations, and constructions.
Our connection to nature figures into the materials we choose, the decorations we employ,

the recreational choices we make, the places we live, and the stories we tell. Nature contin-
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ues to dominate the forms, patterns, and language of everyday life, despite the impression
that, in a narrow technical sense, the natural world often seems neither necessary nor ger-
mane to the functioning of a modern urban society.

Despite the evident connections, contemporary society still fails to recognize and defend
the importance of healthy and diverse natural systems to sustaining the quality of people’s lives,
especially in urban areas. Perhaps we have taken for granted what has always been readily avail-
able, like a fish failing to recognize the virtues of its water realm. The presence of the natural
world has been an unquestioned constant for much of human history, generally noticed only
as an adversary or appreciated only when no longer accessible. We have only recently encoun-
tered nearly ubiquitous environmental damage and a feeling of alienation from nature produced
by huge human populations, consumption, urbanization, resource depletion, waste genera-
tion, pollution, and chemical contamination.® Only during the past fifty years has the scale of
our excesses fundamentally altered the earth’s atmospheric chemistry, causing the widespread
loss of biological diversity and even threatening the future of human existence.

Thus, we confront two warring premises in contemporary society regarding our rela-
tionship with the natural world. On the one hand is the widespread belief that the successes
of the modern world depend on controlling and converting nature. On the other hand rests
the persistent impression that human physical, mental, and even spiritual well-being relies
on experiencing healthy and diverse natural systems. This book explores and defends the lat-
ter view, that nature—even in our modern urban society—remains an indispensable, irre-
placeable basis for human fulfillment. It examines how degrading healthy connections to the
natural world impoverishes our material and moral capacity. Finally, it addresses how through
deliberate design we may restore the basis for a more compatible and even harmonious rela-
tionship with nature.

The focus is thus on three major issues. First, empirical evidence from diverse sources is
marshaled to support the contention that experiencing natural process and diversity is crit-
ical to human material and mental well-being. Second, childhood is considered as the time
when experiencing nature is most essential to human physical and mental maturation, even
for a species capable of lifelong learning. Unfortunately, for both children and adults an
impoverished natural environment has become widely common, especially in urban areas.
Thus, the book’s final section considers how a new paradigm of designed development can
help reestablish the beneficial experience of nature in the modern built environment.

Underlying much of this examination of humans and nature is the concept of biophilia.”

Biophilia refers to humans’ inherent affinity for the natural world, which is revealed in nine
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basic environmental values (discussed in chapter two). Developing these nine values can fos-
ter physical capacity, material comfort, intellectual development, emotional maturation, cre-
ative ability, moral conviction, and spiritual meaning. The inherent inclination to attach value
to nature, however, is a “weak” genetic tendency whose full and functional development
depends on sufficient experience, learning, and cultural support.

The adaptive interaction of culture and nature is vital at any point in a person’s life. But,
because this interdependence is biologically based, it is logical to assume that the most crit-
ical period in this formative development is likely childhood.® Young people need to engage
the natural world repeatedly and in multiple ways to mature effectively. Yet, for many chil-
dren as well as for adults, modern society has produced an increasingly compromised and
degraded natural environment that offers far fewer opportunities to experience satisfying
contact with nature as an integral part of ordinary life.” The many symptoms of this declin-
ing condition include extensive air and water pollution, fragmented landscapes, widespread
loss of natural habitats, destruction of biological diversity, climate change, and resource deple-
tion. These trends have resulted in threats not only to human physical and material security
but also to nature’s role as an essential medium for people’s emotional, intellectual, and moral
development.

These deficiencies of modern life can be ameliorated through adopting an innovative
approach to the design and development of the human built environment. This new paradigm,
called restorative environmental design, focuses on how we can avoid excessively consuming energy,
resources, and materials; generating massive amounts of waste and pollutants; and separating
and alienating people from the natural world. As intimated earlier, the current environmental
crisis is considered a design failure rather than an unavoidable aspect of modern life. Both the
knowledge and the technology exist to better reconcile and even harmonize the natural and
human environments. However, meeting this enormous challenge will require two conditions.
First, we must minimize and mitigate the adverse environmental effects of modern construction
and development. Second, and just as important, we must design the built environment to pro-
vide sufficient and satisfying contact between people and nature.

In recent years, alternative design and development approaches—commonly referred to
as “sustainable” or “green” design—have emerged that focus on minimizing the adverse effects
of the built environment on nature and on human health. The label “restorative environmental
design” is used here instead of “green design” because the former underscores the need to
also reestablish positive connections between nature and humanity in the built environment.

The damage caused to natural systems and human health by modern construction can be min-
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imized and mitigated through many strategies, including pursuing energy efficiency, using
renewable energy, reducing resource consumption, reusing and recycling products and mate-
rials, lessening waste and pollution, employing nontoxic substances and materials, protect-
ing indoor environmental quality, and avoiding habitat destruction and loss of biodiversity.
This overall objective is called low environmental impact design, a necessary but by itself insuf-
ficient basis for true sustainable design and development. Although essential and challeng-
ing, low environmental impact design ignores the equally important need to restore bene-
ficial contact between people and nature in the built environment. Unfortunately, low
environmental impact design has become the primary approach of sustainable design and
development today.

The additional objective of fostering satisfying contact between people and nature in the
built environment is called positive environmental impact, or “biophilic,” design. Biophilic
design includes two basic dimensions: organic (or naturalistic) design and vernacular (or place-
based) design. Organic design involves the use of shapes and forms in buildings and landscapes
that directly, indirectly, or symbolically elicit people’s inherent affinity for the natural envi-
ronment. This effect can be achieved through the use of natural lighting, ventilation, and
materials; the presence of water and vegetation; decoration and ornamentation that mimics
natural forms and processes; and other means. Vernacular design refers to buildings and land-
scapes that foster an attachment to place by connecting culture, history, and ecology within
a geographic context.

Thus, restorative environmental design incorporates the complementary goals of mini-
mizing harm and damage to natural systems and human health as well as enriching the
human body, mind, and spirit by fostering positive experiences of nature in the built envi-
ronment. As we shall see, each of the major design emphases associated with restorative envi-
ronmental design—low environmental impact design and the two aspects of biophilic design,
organic and vernacular design—is an outgrowth of three theories (described in chapter three)
that explain how natural systems affect human physical and mental well-being. Specifically,
(1) low environmental impact design sustains various ecosystem services on which human
existence relies, (2) organic design fosters various benefits people derive from their tendency
to value nature (biophilia), and (3) vernacular design enables a satisfying connection to the
places where people live, also a necessary condition of human well-being.

The final chapter summarizes and integrates the various scientific, theoretical, and prac-
tical considerations of this book by addressing the ethics of sustainable development. It exam-

ines how the connection between human and natural systems—particularly this connection’s
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importance during the childhood years and the challenge of restoring beneficial connections
between the natural and human built environments through deliberate design—is funda-
mentally an issue of values and, ultimately, of ethics. It confronts such basic considerations
as how we think we fit into the natural world and how the relationship between nature and
humanity reflects our basic conceptions of what is good, right, fulfilling, and just.

Most “utilitarian” approaches to these ethical questions emphasize how protecting nature
sustains people’s physical and material existence. Yet many view this ethical point of view as
too narrow, advocating instead that we protect and sustain the natural environment for its
intrinsic importance, independent of its material benefit to people. Positing that both of these
ethical approaches are flawed and insufficient, this book instead advances a greatly expanded
utilitarian ethic of sustainability that promotes the health and integrity of natural systems not
only for their physical and material rewards but also because they advance equally important
human emotional, intellectual, and spiritual needs. This ethic of sustainability embraces a
vastly expanded understanding of human self-interest that reaches far beyond the cramped
confines of economic materialism or the unrealistic idealism of nature’s value independent of
human welfare. This broad utilitarian ethic recognizes and affirms how the natural world
serves as an indispensable basis for what it means to be not only physically and materially
secure but also emotionally and intellectually whole, endowed with a sense of love and
beauty, and reverent of creation.

The book addresses many complicated aspects of the connection between nature and
humanity throughout the human life cycle and how we may design, develop, and sustain this
relationship. These considerations raise complex matters of science, theory, policy, practice,
and philosophy and inevitably confront many unknowns. However, we can learn and com-
municate only so much through the limited language and discourse of empirical science and
rational management. In such circumstances, we can also rely on a measure of speculation
and subjectivity when considering such complicated issues. Thus, this book closes by invok-
ing another well-established tradition used to foster understanding, one that depends more
on intuition and introspection: the narrative, or storytelling, tradition. Specifically, this book
concludes with a narrative epilogue, using storytelling to achieve a richer, fuller compre-
hension of a more compatible—even harmonious—connection between nature and
humanity. The stories confront the same issues addressed in the earlier, more scientific
and management-oriented chapters, but this time in a personal, subjective fashion.

The narrative epilogue includes five related stories, which follow a hypothetical person

through varying stages of his life, from middle childhood to late adolescence to early adult-
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hood to middle age to a final narrative involving his children and his children’s children. The
first story, which begins in 1955, portrays the world of a six-year-old boy. This is a time rich
in exploration, discovery, creativity, and imagination as well as contest and confrontation.
The boy’s world consists of family, friends, neighbors, and the familiar critters of nearby
nature. This is also a time of challenge and loss for the boy, a period when his relation to
nature becomes a source of enduring value and security.

The second story occurs in the early 1970s, a time of late adolescence marked by strug-
gle and turmoil. The context is suburban, a housing development in a rapidly expanding
town where roads are designed to accommodate traffic rather than pedestrians and where
shopping malls are replacing local establishments. Pockets of richly textured nature nonethe-
less remain, places where an adolescent can encounter remnants of wonder and inspiration.
The narrative’s focus is this rapidly changing social and environmental milieu and the child’s
shift from adolescence to a more autonomous adulthood.

The third story occurs in 1985 during early adulthood, a time of economic and social
aspiration and striving. The location shifts to a large West Coast city and a modern Japanese
metropolis, both places of intense activity and ambition. Human invention and technology
predominate, the natural world having receded to distant vistas and cultivated landscapes.
The fourth story occurs in 2004 at a time of middle age in a midsize old industrial city in
the eastern United States. The man has achieved comfort and security, but at the cost of com-
promise and disappointment. An unusual opportunity arises to restore both the natural and
the human landscape through a risky business venture, offering a chance for personal
and environmental redemption. The epilogue’s final story jumps generations ahead to 2030
and then to 2055, a time of continuing uncertainty but also of an emerging new covenant
of compatible relation between the natural and human built environments.

This book thus engages many complicated, challenging issues through both rational
examination and narrative reflection. At times, the conclusions appear sobering, bordering
on pessimistic. Still, the overall outlook is fundamentally optimistic, confident in the human
capacity to envision and create a world of a compatible, and even harmonious, relationship
with nature. Despite our enormous capacity for consumption and development, humans are
not viewed as a kind of “weed” species that inevitably impoverishes the natural environment.
Instead, people are seen as capable of existing in sustainable relation to nature, even of enrich-
ing the natural world’s productivity and health. This choice reflects the extraordinary free
will of our species, a double-edged sword that can result in life-affirming creativity or self-

destructive behavior.
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Both theory and evidence are advanced to support the view that human physical, men-
tal, and spiritual well-being remains dependent on the quality of our healthy interaction with
the natural environment. Modern society has clearly diminished and compromised this pos-
sibility. Yet the understanding and technology needed to restore positive ties between nature
and humanity exist and are ever expanding. Nobel prize—winning biologist René Dubos

labeled this potential that of “wooing of the earth.” He suggested:

Wooing of the earth suggests that the relationship between humankind and nature should be
one of respect and love rather than domination. Among people the outcome of this wooing can
be rich, satisfying, and lastingly successful only if both partners are modified by their associa-
tion so as to become better adapted to each other. . .. With our knowledge and a sense of
responsibility for the welfare of humankind and the earth, we can create new environments that
are ecologically sound, aesthetically satisfying, economically rewarding, and favorable to the
continued growth of civilization. But the wooing of the earth will have a lastingly successful
outcome only if we create conditions in which both humankind and the earth retain the essence
of their wildness. The symbiosis between these two different but complementary expressions of
wildness will constantly engender unexpected values and new hopes, in an endless process of

evolutionary creation.'®

The objective of restorative environmental design depends on wooing the earth in a delib-
erate, knowing, and gentle fashion. Doing this will be immensely difficult given the cur-
rent extremes of human consumption, population, technology, urbanization, waste, pollu-
tion, and environmental destruction. Can people ever know enough to fabricate effective
solutions to complex large-scale problems? Perhaps we would do better to pursue a more
modest, restricted, gradual process of resolving the problems of nature and humanity.
Unfortunately, the enormity and pace of the contemporary human onslaught on natural sys-
tems dictate otherwise, leaving us little choice but to respond ambitiously. The uncertainty

of the outcome represents the particular morality play of our age.



Science and Theory
of Connecting Human
and Natural Systems

W hat do we know about the relationship between natural systems and human physical
and mental well-being? The truth is, not much. Various wide-ranging studies of the
human experience of nature have provided only fragmented, inconsistent information rather than
definitive answers.' By contrast, the ways disturbed and degraded natural systems negatively
affect human health and productivity, as well as how human activity damages the condition of
the natural environment, have been much more widely studied. Little systematic, empirical inves-
tigation of the more positive human-nature interactions has occurred, particularly of how the
experience of nature fosters human physical and mental well-being, and even how beneficial
human actions can actually enhance the functioning of natural systems (see Figure 1).

This chapter explores the positive dimensions of human-nature interaction, reviewing
evidence of how the experience of the nonhuman environment can enhance human physi-
cal and mental productivity and satisfaction. We focus here on ongoing contact with nature,
something that could be called “ordinary” in the dictionary sense of “routine, usual, or com-
monly encountered.” Our primary focus is how the experience of nature as a normal aspect
of people’s everyday lives at home, work, or play, or in their neighborhoods and communi-

ties, affects their basic health and well-being.
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Studying the Relationship between
Human and Natural Systems
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Figure 1. Studying the Relationship between Human and Natural Systems

When we think of ordinary nature, we envision a potted plant, a backyard garden, a lawn,
a nearby park, local wildlife, or even ways we decorate our homes or construct our work-
places. Does this include domesticated creatures and habitats, or nature experienced in largely
controlled or contrived ways—for example, a cultivated garden, a caged bird, a pet dog, a
landscape painting, a television program? Yes, if this contact with nature, even though expe-
rienced in indirect and sometimes symbolic ways, occurs in our routine, everyday lives. All
such experiences of the nonhuman world relate if they occur regularly and affect human well-
being. What about contact with relatively undisturbed natural systems or even wilderness set-
tings? Again, yes, as long as this contact affects people’s ongoing lives. Thus, this chapter will
also examine how immersion in relatively pristine settings can affect people’s ordinary exis-
tence, especially among youth.

We will also consider very different kinds of contact with nature, such as symbolic,
representational, and vicarious interactions with the natural world. This contact could
include reading books with a nature focus, seeing the natural world on film and televi-
sion, or viewing nature’s simulated, metaphorical expression in decoration and art or

through language, story, and myth. All of these activities reflect humans’ relation to the
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natural world as long as they exist in the context of people’s ordinary lives and affect
their feeling, intellect, and behavior.

These aspects of the human experience of the natural world raise the question of what we
mean by “nature,” a complicated issue considered here only briefly. Environmental psycholo-
gist Joachim Wohlwill defined nature as that “vast domain of organic and inorganic matter that
is not a product of human activity or intervention.” Though certainly valid, this definition is too
narrow from the perspective of this book, which also concerns itself with how experiences of
the nonhuman world that are the deliberate product of human construction and creation (e.g.,
domesticated animals or symbolic representations in the built environment) affect human well-
being. Thus, we will consider human contact with nature to be any form of direct, indirect, or
symbolic expression of the nonhuman world that is integral to people’s lives, be it a local marsh,
a nearby river, a city park, a manicured lawn, a houseplant, a landscape painting, a television pro-
gram, or a wilderness area—all of which and more can affect people’s everyday perspectives.

This examination of human relationships to the natural world occurs along two broad
dimensions. First, people vary in their degree of closeness to nature, ranging from—at one
end of the axis—highly familiar settings and domesticated animals, such as pet animals and
backyard gardens, to—at the other extreme—wilderness-dependent wildlife and pristine envi-
ronments, with the middle ground occupied by, for example, captive zoo creatures or a nearby
municipal park. Second, people experience varying kinds of contact with the nonhuman world,
ranging from direct and indirect contact to symbolic or vicarious encounters. Direct contact
involves the experience of relatively self-sustaining natural features and processes—for exam-
ple, walking in a forest ravine, swimming or fishing in a free-flowing stream, or hiking and
camping in a desert area or on a mountaintop. Indirect contact involves interactions with ele-
ments of nature that require ongoing human input, intervention, and control, such as tending
a potted plant, a manicured lawn, or a fish aquarium. Symbolic or vicarious contact does not
involve actual physical experience of the natural world but, rather, the metaphorical, symbolic,
or vicarious encounter of nature, such as the simulation or mimicking of natural forms in build-
ings and constructed landscapes, depictions of animals and environments in photographs and
paintings, fictional and nonfictional portrayals of creatures and habitats in story and myth,
and the use of floral patterns in decorative or ornamental objects.

This chapter examines how all of these forms of contact with the natural world can affect
human well-being and development. The basic contention is that the functioning and mat-
uration of the human body, mind, and spirit depend on the quality of people’s ongoing

experience of nature. Because we evolved in a biological rather than an artificial or machine-
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dominated world, we have always relied on—and continue to rely on—repeated experi-
ence of nature to achieve our physical and mental health and productivity.* Some related find-

ings considered here include the following:

* How living in or near open space and protected areas can enhance human function-
ing and well-being, especially when compared to situations with little or no access to
such natural settings

* How the experience of nature can affect human health and healing, including recov-
ery from illness

* How contact with nature can foster social ties and relationships

* How work settings with attributes such as natural lighting and natural ventilation can
improve worker satisfaction, enhance performance, and reduce stress

* How contact with nature can enhance intellectual performance and problem solving

* How neighborhoods and communities characterized by superior environmental qual-

ity foster positive environmental values and a higher quality of life (as well as the reverse)

We consider how contact with nature in parks, gardens, the workplace, health care facili-
ties, and outdoor areas in relation to companion animals and in ordinary neighborhoods and
communities can deeply affect human physical and mental well-being, satisfaction, and pro-
ductivity. We also review the results of an ambitious study of how the health and integrity
of natural systems affects human performance and quality of life in a variety of urban, sub-
urban, and rural communities located within a single watershed. This wide range of inquiry
will hopefully provide sufficient support for the hypothesized link between contact with
nature and human physical and mental well-being.

The chapter will then conclude by examining three theories that help elucidate the inter-
dependency of human well-being and the natural world. First, we explore the concept of
ecosystem services, or how healthy natural systems provide people with essential goods and
services that support their basic existence, even in our industrial and increasingly urban soci-
ety. Second, we consider the theory of biophilia, or how people’s inherent affinity for the
natural world can confer a range of vital physical and mental benefits. Third, we examine
how people who live in secure, familiar places are more likely to derive the benefits afforded
by healthy ecosystem services and various biophilic values that tend to make their lives more
satisfying and productive. Let us begin this exploration with an examination of how parks

and gardens can affect human well-being.
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Parks and Gardens

It has long been the stuff of legend and anecdote that parks and gardens exert a beneficial
and even restorative and healing impact on people.” The many purported benefits of contact
with gardens, open space, and park-like settings include rest, relaxation, contemplation,
restoration from illness, and spiritual renewal.® This universal assumption is reflected in the
ancient tradition of “sacred” groves and spaces, largely undisturbed areas often perceived as
places where deities or “guardian spirits” reign and where people can experience physical,
mental, and spiritual inspiration and renewal.” The scope of this assumption is suggested
by the extensive expanses of sacred places found throughout the ancient world. For exam-
ple, more than twice the land area of historic India was designated as sacred groves than
all of the officially designated protected areas found in India today—and with arguably a
greater degree of public appreciation and protection.

In Europe and the United States, establishing parks and protected areas was historically
tied to the presumed physical, psychological, and spiritual benefits in pristine and urban
areas.® This perception, for example, contributed strongly to the creation of the national parks
system in the United States. In urban areas, designers, such as the pioneering landscape archi-
tect Frederick Law Olmsted (designer of New York’s Central Park; see Illustration 1), argued
that people’s physical and mental health depended on regular contact with attractive natu-
ral scenery.” Olmsted suggested: “A man’s eyes cannot be as much occupied as they are in
large cities by artificial things . . . without a harmful effect, first on his mental and nervous
system and ultimately on his entire constitutional organization. . .. The charm of natural
scenery is an influence of the highest curative value.”'

The association of parks with people’s physical and mental well-being has, however, only
recently been systematically explored. Although studies remain sparse, various investigations
have documented diverse psychological and health-related benefits of people’s contact with
parks and open space, including relieved stress, increased peace of mind, enhanced coping,
improved physical fitness, and greater creativity.!* Much of this data is derived from social
surveys, but some investigations have included physiological indicators of well-being, such
as reduced blood pressure and improved muscle tension. Even passive viewing of attractive
natural features has been found to reduce stress, increase relaxation, foster “emotional bal-
ance,” and improve cognitive functioning (e.g., better concentration, attentiveness, and prob-
lem solving).!? The results of these studies have been impressive and consistent. The physi-
cal, emotionally restorative, and even healing effects of nature have been especially observed

in park-like settings and gardens with such highly preferred features as savanna-like meadows,
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Illustration 1. Urban open spaces created in the late-nineteenth and early-twentieth centuries, such as

New York City's Central Park, were often rationalized as places that enhanced people's physical and
mental well-being.

large and mature trees with wide canopies, forest edges, brightly colored flowers and shrubs,
and the presence of water (e.g., a clear pond or a fast-flowing stream). Summarizing some
of these findings, social scientist Terry Hartig and colleagues concluded that contact with
nature can help people “wind down, revive flagging spirits, stave off burnout, provide time
for reflection and acceptance, [and] join with supportive others.”"?

One particularly revealing study, conducted by Hartig and his colleagues, examined the
emotionally restorative and intellectually enhancing effects of park-like settings in urban areas.'*
This investigation included a sample of college students who were recruited to perform sev-
eral intellectually difficult, attention-demanding, and mentally fatiguing tasks. Students were
randomly chosen and assigned to one of three groups: one that took a forty-minute walk in
an urban park, another that walked for forty minutes in an attractive urban area dominated by
buildings and human activity, and a third that remained indoors seated in comfortable chairs
while listening to music and reading for the same time period. After forty minutes, the mem-
bers of each group completed a proofreading assignment. A survey administered following this

experience revealed that the greatest gains in emotional restoration (“higher levels of positive
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and lower levels of negative affect”), as well as greater attentiveness and concentration, occurred
among the students who walked in the park. By contrast, significantly lower levels of emotional
and intellectual restoration occurred among the “urban activity” and “indoor activity” groups.
Several other studies have reported stress relief, emotional well-being, and intellectual func-
tioning as common benefits of exposure to parks, open space, and natural settings in nonurban
and especially in urban areas. Yet it would be oversimplifying to conclude that rest, relaxation,
and restoration are the only positive effects of parks and open space. Like any experience of
nature, the physical and mental effects depend on the kind of experience and activity involved.
For many people, parks and the outdoors provide less the opportunity to relax than the chance
to be stimulated or challenged, to express physical prowess, and to engage in competition.'>
Whether relaxation or stimulation, park-like settings foster a range of physical, emotional, intel-
lectual, and spiritual rewards depending on the circumstances and the kind of person involved.
The appeal of parks and gardens has often been attributed to their aesthetic qualities. The
experience of natural beauty has been correlated with relief from stress and other physical
and mental benefits.'¢ Aesthetic responses to nature have been viewed by some as a univer-
sal instinctual human tendency (as discussed later in this chapter). This genetic inclination
has been tied to various adaptive benefits, including rest, relaxation, curiosity, creativity, an
enhanced exploratory drive, a greater capacity for problem solving, and the recognition of
symmetry and harmony. An aesthetic appreciation of nature has been associated with such
environmental features as bright and flowering colors, long vistas, or the presence of water,
all of which have, over evolutionary time, tended to enhance human sustenance and survival.
Environmental psychologists Rachel and Stephen Kaplan have suggested that the physical
and mental benefits of parks, gardens, and open spaces stem from four observed characteris-
tics of these settings: “coherence, complexity, mystery, and legibility.”'” Coherence is the human
capacity to recognize and discern order and organization in nature; complexity, the ability to
identify and respond to diversity and variability in the natural world. Both tendencies can be
related to such functional advantages as critical thinking, problem solving, and creativity.
Mystery is the ability to examine and investigate the complexities and uncertainties of nature,
while legibility reflects the human capacity to orient and navigate natural settings. Both attrib-

utes encourage people’s organizational, analytical, and imaginative capacities.

Outdoor Recreation
A related body of knowledge has examined the effects of outdoor recreational activities on

people’s physical and mental well-being. A wide range of activities can be classified as outdoor
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recreational, including hiking, camping, nature study, ecotourism, birdwatching, whale-
watching, fishing, hunting, and more. The motivation to pursue these activities varies widely
and includes competition, sport, scientific interest, exercise, nature interest, and aesthetics.
These motivators vary by degree of commitment, the environmental setting where the activ-
ity occurs, the length of time involved, the extent of a person’s expertise, and other factors
that affect the meaning and impact of an outdoor recreational activity.

These outdoor experiences sometimes occur in extraordinary settings. Yet these unusual
activities have significant, even profound, effects on people’s emotional and intellectual well-
being under more normal circumstances as well. For example, consider the impact of immer-
sion in relatively undisturbed natural settings. Both anecdotal and a growing body of
structured research suggest that this outdoor recreational activity can exert significant and
even life-changing effects on participants, particularly late adolescents, when substantial chal-
lenge and adventure occur in the company of others.'®

A review by outdoor recreational researcher Alan Ewert of a wide range of studies concluded
that outdoor programs can result in significant physical, psychological, social, and educational
benefits that sometimes affect participants for long periods of time in their ordinary lives. Major
social-psychological effects described by Ewert include enhanced self-esteem, self-confidence,
and personal effectiveness; improved coping skills; greater independence; and an increased will-
ingness to take risks. Major gains in coping skills have included improved initiative, efficiency,
personal responsibility, organizational ability, and the willingness to see tasks through to com-
pletion. Significant improvements in cognitive and intellectual performance have been enhanced
critical thinking and problem-solving abilities, greater curiosity and creativity, and better per-
formance at school or work. The physical challenges of these programs also commonly result
in greater strength, fitness, stamina, endurance, and coordination as well as the acquisition of
various outdoor skills (hiking, climbing, orienteering). Major cited changes in personal values
have been greater peace of mind, a clearer “philosophy of life,” and enhanced spiritual well-
being. Finally, Ewert found the interpersonal and social gains of group-oriented programs to
be improved cooperation, the ability to work in teams, avoidance of conflict, respect for others,
leadership, and the capacity to make new friends."

Similar results were observed in a large-scale study conducted by this author and colleagues
of programs offered by three well-known outdoor organizations—Outward Bound, the
National Outdoor Leadership School, and the Student Conservation Association.?® This study,
which involved more than eight hundred participants representing all socioeconomic strata, col-

lected data through surveys, interviews, and direct observation. Two kinds of research were con-
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ducted: a retrospective study of those who had participated in only one organization’s program
over a roughly twenty-year period, and a longitudinal investigation of participants just before,
immediately following, and six months after the programs. This research design allowed for
assessing both long-term impacts and the more immediate effects of participation not influ-
enced by recall or participants’ varying willingness to be involved in the retrospective study. All
of the programs occurred in relatively wilderness settings in the United States in the Rocky
Mountains, the Pacific Northwest, the Southeast, or the Southwest.

Three-quarters of respondents reported that participating in the program had been among
the most important and influential activities of their lives and had exerted major impacts
on their personal, intellectual, and personal development. Moreover, these results occurred
in both the retrospective and longitudinal studies and among all three organizations. Dramatic
improvements were observed in self-confidence, self-esteem, and “self-concept.” Most par-
ticipants reported significant gains in independence, autonomy, optimism, peace of mind,
and ability to cope with stress. Less pronounced but still striking improvements occurred in
interpersonal skills, including being able to work with others, tolerating others, and meeting
and working with new people. Substantial benefits were noted in such cognitive skills as
problem solving, resourcefulness, seeing tasks through to completion, and making difficult,
complex decisions. Statistically significant majorities reported a far greater appreciation, con-
cern, and respect for, and spiritual connection with, the natural world.

Beyond the statistical findings, many participants provided qualitative responses regard-
ing how their experience in the outdoors had affected their ordinary lives and outlooks.
These observations poignantly reveal how contact with relatively pristine nature under
unusual circumstances can exert substantial impacts on people’s everyday lives and personal

development. One teenager commented:

It was the best thing in my whole life. I won’t ever forget it—really an opportunity to be inde-
pendent and find myself. I am more content, compassionate, and self-aware than I have ever
been. It affected the way I look at people, the way I feel about myself, the way I look at the nat-

ural world and in general the way I lead my life.

Another participant explained:

The experience while isolated and out of the realm of everyday life, is applicable to every-

thing that I do. Because everything was such raw emotion and the outer events so simple, the
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personal challenges faced and overcome were within myself. Much of what I faced had to
do with my own fears and weaknesses. Overcoming them changed me as a person. When I
[now] face a more “complex” problem in the [normal] world, I need only to go back to see
what solution I came to when it was just me against myself surrounded by simplicity and
the answer becomes clearer. [Participation] allowed me to experience a connection with nature
and simplicity and balance within that will be with me for the rest of my life. It brought to

me the limitless[ness| of my potential and taught me to surrender to peacefulness.

Both statistical and qualitative evidence thus suggests that immersion in nature can exert life-
changing effects on the lives of participants that persist long after participation. We now turn
to the benefits and effects of a very different experience of the nonhuman world, the rela-

tionship with pets, or “companion animals.”

Companion Animals

The somewhat unusual term companion animals is used here instead of the more common
term pets because the former underscores most people’s primary motivation for bringing
these creatures into their lives. During historic times, domesticated animals largely served
as sources of practical gain and were often referred to as “beasts of burden.” In modern soci-
ety, however, these creatures are far more likely to be regarded as friends and considered an
integral part of the human household.?! This degree of commitment varies greatly depend-
ing on the person and species involved. Dogs, cats, and sometimes horses tend to be the
most valued and cherished, while less affection and commitment is shown toward birds,
reptiles, fish, and even “companion” invertebrate creatures and plants that retain their essen-
tial “wildness.”

Much research has examined the physical and emotional effects of contact with com-
panion animals under both normal and distressed circumstances.? This research has gener-
ally found that companion animals foster substantial physical and mental benefits. Interacting
with companion animals has been correlated with enhanced calm, peace of mind, and phys-
ical and mental restoration and healing. Companion animals have also been reported to
increase social interaction by acting as “lubricants” that stimulate contact even among
strangers.?® Various studies reveal that bonding with companion animals can enhance a per-
son’s self-esteem, self-confidence, and self-image. Well-known veterinarian James Serpell
concluded that people who have companion animals tend to be “more self-sufficient, . . . opti-

mistic, and self-confident [in comparison to] non-owners.”**
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These benefits can be especially pronounced when people face stress and disorder. Various
studies have documented the physical and psychological effects of contact with companion
animals among persons suffering from mental impairment, isolation, and diverse physical
maladies. These findings, however, are often derived from studies involving small samples
and nonrigorous data collection procedures. Still, a large amount of consistent, impressive
documentation supports the apparent therapeutic healing effects of companion animals on
people suffering from various physical and mental illnesses. Some studies report major
improvements in physical and emotional symptoms, more rapid healing, and faster recov-
ery time among persons who have contact with companion animals. Impressive, pioneering
research of the emotionally disturbed in particular has been conducted by, among others,
psychologist Boris Levinson, psychiatrists Samuel Corson and Aaron Katcher, and veteri-
narian Alan Beck. These studies generally report that contact with dogs, cats, birds, and even
fish can produce significant physical and mental improvement. These results are not uni-
versal, and negative findings occur occasionally, especially when the companion animals
are inappropriately chosen, inadequately treated, or placed in situations marked by tension
and hostility. Yet the overwhelming majority of studies report that the careful use of com-
panion animals yields significant therapeutic gains, including stress relief, enhanced recov-
ery from disorder, and greater physical and mental well-being.?’

The work of the psychiatrist Aaron Katcher and his associates has especially highlighted
the therapeutic effects of companion animals on sick and disabled persons. One carefully
conducted study by Katcher, Friedmann, and Beck examined the effect of companion ani-
mals on persons recovering from heart attacks. Two groups of patients, who were demo-
graphically and symptomatically matched, were studied. One group received conventional
treatment, while the experimental group was exposed to companion animals and then com-
pared with the patients who did not receive such exposure. The researchers reported that the
presence of companion animals significantly increased survival and recovery rates: “Mortality
rates among people with pets [was] one-third that of patients without pets.”®

A more recent study by Katcher and his colleagues examined boys suffering from atten-
tion deficit hyperactivity disorder (ADHD), a malady involving difficulty controlling emo-
tional impulses, inadequate conflict management, and highly strained social relationships.?’
Boys suffering from ADHD were randomly assigned to two groups experiencing different
kinds of contact with nature: (1) an outdoor challenge activity involving canoeing, water
safety training, and rock climbing, and (2) an animal interaction activity consisting of inter-

action with and care of companion animals. The two groups swapped activities midway
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through the study. While researchers noted significant therapeutic gains for both activities,
the more positive, significant, and lasting effects were observed for the animal-care experi-
ence. Contact with companion animals resulted in greater improvement of ADHD symptoms,
better learning, and superior school performance when compared with the outdoor experi-
ence. The companion animal experience also produced greater speech gains, better nonver-
bal behavior, improved attentiveness, and an increased ability to control impulsive behavior.
Moreover, these differences were still evident six months after the program ended. Katcher
and his associates concluded that a positive, caring relationship with companion animals can
relieve stress, foster social interaction, improve empathy, and contribute to task performance.

The results of these studies suggest that contact with companion animals can substan-
tially enhance the ability to give and receive affection, improve self-confidence and self-
esteem, engender a feeling of being needed, and promote emotional and physical healing.
Summarizing the benefits of a relationship with companion animals, James Serpell concluded:
“Pets don’t just substitute for human relationships. They complement and augment them.
They add a. . . unique dimension to human social life and, thereby, help to buffer [people]
from the potentially numbing and debilitating effects of loneliness and social isolation.”*

A far smaller number of studies, however, have documented negative effects stemming
from an inordinate dependence on companion animals.?? Some researchers report people
using companion animals as human substitutes to compensate for inadequate relations with
other people. Some companion animal owners have also used their animals, notably dogs, to
vent hostility or aggression toward other people. However, these deficient uses of compan-
ion animal are relatively rare.

The diversity of negative as well as positive effects of companion animals should not be
surprising given the extraordinary popularity of pets today. In the United States alone, the
number of cats and dogs is said to exceed 100 million animals, not to mention the hun-
dreds of millions of pet horses, birds, reptiles, and fish.*° These enormous numbers suggest
the importance of companion animals in many contemporary peoples’ lives, and the pres-
ence of companion animals is likely a universal characteristic of human existence through-
out history and across all cultures.®! Thus, it is probably wiser to view companion animals
less as substitutes for other people than as another form of potentially beneficial relationship
between people and nature that complements and enhances the human experience.

Still, the sheer number and diversity of companion animals today is striking, especially
considering the potentially high costs and difficult maintenance of these creatures in the

urban household. What explains the widespread prevalence of companion animals in mod-
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ern society? Perhaps they have become more important as we have shifted from an extended-
family to a nuclear- and single-family oriented society. Increasing transience and mobility
may also contribute to the emotional value of companion animals as friends and perceived
family members. Diminishing contact with nature in an increasingly urban society may fur-

ther motivate people to bring these nonhuman creatures into their lives.

Recovery from Stress and Disorder

In addition to interacting with companion animals, more general contact with nature has also
been found to promote recovery from stress and disorder. Certain plants and habitats—
gardens, seashores, hot springs, mountains, and deserts—have long been associated with
stress-relieving and even curative effects. The presence of flowers and other aesthetically
appealing vegetation has also been linked to calming, healing effects on the sick and dis-
abled. Several scientific studies also report that the presence of plants in hospitals and the
exposure of patients to “therapeutic gardens” can produce symptom-relieving benefits.>* Some
investigations have found that patients generally prefer vegetation in their hospital rooms,
attesting to its comforting and healing effects. One investigation reported that contact with
nature in hospital rooms, views of the outside, and exposure to gardens were among patients’
most widely stated health care preferences.®?

Several investigations have reported that the sight and sound and other sensory experi-
ence of nature can reduce stress and tension as well as foster recovery among patients suffer-
ing from clinically diagnosed disorders.>* One impressive study conducted by environmental
geographer and psychologist Roger Ulrich and his colleagues focused on patients recovering
from gall bladder surgery.>> The patients were matched demographically and, following sur-
gery, were randomly assigned to one of two types of hospital recovery rooms: one with a win-
dow view of trees and vegetation, the other with a view of a brick wall. Patients with the out-
door views had significantly better recovery rates, more positive responses to treatment, and
substantially less need for medication than those who saw only the brick wall. The researchers
reported: “Patients with the nature window view had shorter post-surgical hospital stays, . . .
fewer minor post-surgical complications, . . . and received far fewer negative evaluative com-
ments in nurses’ notes. . .. The wall view patients required far more injections of potent nar-
cotic pain killers . . . while the nature group took more oral doses of weak pain drugs.”*

Ulrich and his colleagues conducted a similar study in Sweden of 160 patients recovering from
heart surgery. This time the patients were randomly assigned to three types of recovery rooms: the

first with pictures on the wall of water and trees, the second with abstract wall art, and the third
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with only blank walls. The researchers observed significantly less anxiety and fewer demands
for strong pain medication among the patients who had pictures of water and trees. By contrast,
the highest stress levels occurred among the patients whose walls were decorated with abstract art.
In another study of Swedish psychiatric patients, Ulrich and his colleagues again exposed patients
to representational art, with one group viewing pictures of flowers and an appealing landscape
while the other group saw abstract art. The patients with the nature art demonstrated more pos-
itive effects; the patients who viewed the abstract art showed more negative responses, and some
normally nonaggressive patients even attacked and smashed the pictures.’

Most studies have found that contact with actual rather than representational nature has
the most consistent and powerful therapeutic effects. Yet the Ulrich studies and other inves-
tigations established that pictures of nature also can produce symptomatic gain, including
lower stress levels and more rapid healing. For example, a well-controlled study of persons
facing surgery examined three groups of patients: one group exposed to “serene” depictions
of nature, a second to highly active outdoor scenes (such as ocean surfing), and a third to
no pictures. Significantly lower blood pressure levels were observed among patients who
viewed the serene nature depictions.*®

Another study conducted by Aaron Katcher and his colleagues examined patients fac-
ing major dental surgery. Three randomly selected groups included one group exposed to
fish in an aquarium tank, a second group who observed pleasant pictures of nature, and a
third group who faced a featureless wall. Nearly all patients revealed some degree of stress,
but those patients exposed to the fish tank exhibited far lower levels of physical discomfort
and “treatment aversive behaviors” (similar levels of stress reduction also were observed

among patients who received therapies such as hypnosis).*

Work
The benefits of exposure to nature have also been demonstrated in the workplace. Most work-
place contact with nature involves exposure to pictures and decorative art or to potted plants
rather than direct experience of the natural environment. Still, the data are impressive and
generally support the contention that contact with nature in the workplace fosters physical
and mental well-being and can even enhance productivity.

Most early research on the effects of the natural environment on work performance focused
on the negative problems stemming from climatically controlled buildings marked by extensive
artificial lighting, inadequate natural ventilation, and furnishings, paints, wall coverings, and

products that contained artificial “off-gassing” chemical substances.** Poor lighting and venti-
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lation, high levels of pollutants, and the common presence of molds in these buildings were
linked to various clinical symptoms, resulting in the identification of “sick building syndrome”
and “building-related illness.” Specific problems included respiratory and skin disorders, exces-
sive fatigue, and various physical and psychological ailments that generally resulted in high
absenteeism, poor morale, lower productivity, and clinically diagnosed disorders.

More recently, studies have begun to focus on the positive effects of exposure to nature
in the workplace. A growing body of evidence has found that work settings with extensive
natural lighting and natural ventilation, the presence of natural materials, and direct and rep-
resentational contact with nature can result in greater physical and mental well-being, higher
levels of worker satisfaction, and even increased productivity (Illustration 2).*! A study of
European office and factory workers, for example, found that the simple viewing of nature
reduced job-related stress and improved emotional well-being. Another European investi-
gation of workers in a windowless environment found fewer allergies among persons ran-
domly given plants compared with those who did not have plants. A study of American office
workers reported that those with a window view had less work-related frustration and bet-
ter physical and mental health than those lacking outside views. Another investigation deter-
mined that employees with windows had substantially fewer physical symptoms that those
who worked in the building’s windowless core. Yet another study found that office work-
ers with no windows were far more likely to decorate their workplaces with pictures of nature
and with potted plants than those who had outside views of trees and open spaces.

One productivity study reported statistically fewer errors and more efficient performance
on a computer task among workers assigned to offices with plants in comparison to those lack-
ing vegetation. Another investigation found that workers with plants had lower blood pressure
and better attention levels than those without plants. In a NASA study, employees given photo-
graphs and posters of nature had significantly higher levels of “cognitive tranquility” in com-
parison to those lacking visual depictions of the natural world. Several studies report that work-
ers with natural ventilation and natural lighting demonstrate more focused attention and superior
cognitive performance than those in artificially lit and ventilated settings. A prison investiga-
tion reported that inmates confined to cells with views of nature had fewer sick calls, headaches,
and digestive problems compared with inmates lacking visual access to the outside.

Collectively, this research suggests that workers who have greater contact with nature—
be it natural lighting, natural ventilation, natural materials, outdoor views, or pictorial
depictions—generally have better physical, emotional, and intellectual well-being. These

effects are also occasionally associated with economic gains. Improved natural lighting and



Illustration 2. Recent research suggests that natural lighting improves the health, morale, and pro-

ductivity of office workers. The recently completed Genzyme headquarters in Cambridge, Massachusetts,
designed by Behnisch and Behnisch, is distinguished by its unusual amount of natural lighting.
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ventilation have been correlated with a 6 to 16 percent increase in worker productivity.
Contact with nature has also been reported to result in substantially improved quality of
work, reduction in errors, fewer manufacturing defects, lower absenteeism, and lower sick-
ness rates, all of which frequently produce significant economic savings.

Few of the reported studies, however, have been rigorously conducted, and few involve
large sample sizes. One major exception is research by psychologist Judith Heerwagen and
her colleagues of office and factory workers at a major furniture manufacturing facility in
central Michigan.*? This carefully designed investigation examined workers prior to, imme-
diately following, and six months after a move from manufacturing and office facilities with
minimal environmental amenities to new facilities that included such “green” features as
enhanced natural lighting, natural ventilation, the use of natural materials, improved energy
efficiency, restored wetland and prairie environments, outdoor picnic areas, and walking trails.
The new facility, designed by architect William McDonough and his associates for the office
furniture company Herman Miller, appears in Illustration 3.

The researchers examined worker stress, motivation, satisfaction, health, performance, and
emotional well-being. Most employees rated the new facilities as superior in lighting, air
quality, “healthiness,” and aesthetic appeal. Workers also responded positively to enhanced
opportunities for outside contact with nature, improved views, and restored wetland and
prairie habitats. These changes produced substantial improvements in work performance, with
researchers reporting a 20 percent gain in worker productivity nine months after moving
to the new facilities, as well as significant increases in job satisfaction, physical health, and
relaxation. Workers were more likely to express such sentiments as “looking forward to work,
being in good spirits at work, excited about work, and happier” in the new facilities. A minor-
ity of employees reported little change, and improvements were generally greater and lasted
longer among office workers than among manufacturing workers. Some factory workers also
reported greater fatigue at the end of the workday, although this change appeared to be more
a consequence of higher work levels in the new manufacturing facility. Still, the results of
this precise investigation reveal substantial improvements in physical and mental well-being
and productivity among workers who had enhanced contact with nature in the workplace,

which resulted in “better . . . work performance, job satisfaction, and . . . work spirit.”

Homes, Neighborhoods, and Communities
The studies reviewed rarely consider the effects of contact with nature in people’s homes,

neighborhoods, and communities, and surprisingly little data is available on the subject. One
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Illustration 3. The Herman Miller Company facility in central Michigan, designed by William

McDonough and Partners, is notable for such sustainable design innovations as widespread natural light-
ing, natural ventilation, energy efficiency, and restored prairie and wetlands habitats.

particularly relevant set of findings emerged from studies of a residential community designed
to lessen adverse effects of home construction on the natural environment as well as pro-
vide residents with increased contact with nature. Known as Village Homes and constructed
in the mid-1980s, the housing development consisted of 220 modest-size homes (from six
hundred to three thousand square feet) on a sixty-eight-acre site in Davis, California
(Illustration 4).*> The development, designed by Judith and Michael Corbett, retained a sur-
prisingly large proportion of area in open space despite the high housing density, with about
a quarter of the area dedicated to an agricultural “edible landscape,” recreational open space,
and a greenbelt. Houses were also separated by narrow, winding pedestrian and bike paths
lined with flowers, shrubs, and trees; the paths in fact occupied more space than the vehic-
ular roads. Designed narrower than usual, the streets were positioned behind the homes and
along the periphery in highly vegetated areas. In place of sewers, drains, and underground

pipes, the development obtained regulatory permission (after much difficulty) to construct
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aboveground vegetated channels (or “swales”) to control stormwater, which followed the land-
scape’s natural contours. Sustainable design efforts included tight building construction,
extensive insulation, solar orientation of the homes, solar water heaters, and plant shading
and have resulted in roughly one-third to one-half of the energy use that would normally be
required by a development this size.

Enhanced contact with the natural environment resulted from the extensive open space,
pedestrian and bike paths, and widespread natural creeks and drainage channels. Agricultural
areas fostered increased interaction with the outdoors among the development’s residents.
Closely situated homes, pedestrian paths, and common areas led to improved social relations.
A study of Village Homes residents found that, on average, they knew “forty neighbors, com-
pared with seventeen in the standard development, and had three or four close friends in the
neighborhood, compared with one in the control group.” A more subjective reflection of the
enhanced sense of connection with both the natural and human environment occurred in the
following comments from a former resident comparing his childhood at Village Homes with

his life as an adult in a more conventional urban neighborhood:

Growing up in Village Homes gave me a sense of freedom and safety that would be difficult to
find in the usual urban neighborhood. The orchards, swimming pool, gardens, and greenbelts
within Village Homes offered many stimulating, exciting, joyful places for me to play with friends.
We could walk out our back doors into greenbelts full of all kinds of trees to climb with fruit to
eat and gardens with vegetables to nibble on. Even when we were young, the network of green-
belts allowed my friends and I to go anywhere in the community without facing the danger of
crossing a street. Now that I am no longer living in Village Homes, I feel locked in by the fence

in my backyard and the street in front of my house. I felt a loss of the freedom I had as a child.

Judith and Michael Corbett, developers of Village Homes, also attest to the aesthetic and recre-

ational benefits of the natural drainage system, especially for the neighborhood children:

Another feature that makes life in Village Homes seem closer to nature is the natural drainage
system. Where [Michael] lived when he was six years old, there was a creek near his home. It
was his favorite place to play. When he was twenty, he went back to find that spot, but it was
gone. The streambed had been filled and leveled and the water diverted into a concrete pipe
under a street. When it came time to design a neighborhood in which to live, one goal was to

deal with runoff water as an asset for our children to enjoy.
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Illustration 4. Village Homes, a residential development of more than two hundred homes on a sixty-

acre site in Davis, California, designed by Michael and Judith Corbett, has achieved extraordinary
environmental and social benefits.

Extensive pedestrian paths, open space, and agricultural areas enhance the development’s con-
nection to the natural and social environments. Houses are clustered into groups of generally
eight residences, which face one another across vegetated pathways. The agricultural areas con-
sist of fruit trees, berry bushes, grapevines, and vegetable gardens, which offer residents an
unusual chance to interact productively with the landscape and more positively with one another
and the outdoors. A major characteristic of Village Homes is its strong sense of community,
which is encouraged by an active homeowners association, on-site school system, community
center, and common playing fields. A greater sense of physical and mental well-being derived
from increased contact among residents and with the natural environment has resulted in com-

paratively little housing turnover and significantly higher resale values. The developers report:

In the beginning, housing prices in Village Homes were comparable to prices elsewhere in Davis.

However, at this writing, calculated by the square footage, Villages Homes is the most expensive
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place in Davis. . . . This is due less to the houses themselves—they were built at the modest end
of the housing scale—and more to the neighborhood, which is seen as a very desirable place to

live. The homes come on the market less frequently . . . and they sell twice as quickly.

A related study of two residential developments in Massachusetts also found a strong rela-
tionship between property values and the occurrence of open space.** The two housing devel-
opments were built around the same time with roughly similar, 1,600-square-foot homes and
comparable housing densities. The major difference was that one development had homes
sited on small individual lots and the remaining area devoted to open space (encompassing
roughly half of the development), whereas the second development had larger individual
housing lots but little common open space. When compared twenty years following con-
struction, property values were significantly higher in the development with the much higher
proportion of open space. The researchers reported: “In the mid-1970s, homes in both devel-
opments sold for about $26,600. After 20 years, both had appreciated significantly, but the
average price of the [subdivision with little open space was] . .. $134,200, while the [price
of the homes in the development with half in open space] was ... $151,300.”

Often, the positive effects of open space and greater contact with nature are assumed to
be relevant mainly to people who can economically afford to appreciate such amenities. By
contrast, it is sometimes asserted that the benefits of greater contact with nature are mar-
ginally relevant to socioeconomically impoverished people, particularly urban poor and
minorities who are forced to cope with the more immediate, basic needs of survival and secu-
rity. This assumption is contradicted, however, by the results of pioneering studies—conducted
by psychologist Frances Kuo and her colleagues—of Chicago public housing developments
whose residents were very poor minority persons.*’

One study compared residents in two architecturally identical housing projects, with the
only difference being the presence or absence of trees and grass in the projects (Illustration
5). Residents were also randomly assigned to the housing projects and had no control over
the landscaping. The vegetation had been totally removed from one housing project prima-
rily to simplify maintenance. The other project had some remaining vegetation, mainly
sparsely situated trees, shrubs, and a covering of grass. The investigation found that residents
in the vegetated housing project had significantly higher levels of physical and emotional
well-being, greater capacity to cope with stress, better conflict management, and higher cog-
nitive functioning. Specifically, the researchers reported: “Attentional performance [was] sys-

tematically higher in individuals living in greener surroundings; [and] management of major
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issues [was| systematically more effective for individuals . . . living in greener surroundings. . . .
It is striking that the presence of a few trees and some grass outside a 16-story apartment
building could have [such a] measurable effect on its inhabitants’ functioning.”*¢

In another study of difterent public housing residents, Kuo and her colleagues found major
quality-of-life differences among residents distinguished by living in buildings surrounded by
concrete and asphalt versus buildings with trees, grass, and flowers. They observed that residents
of the buildings with vegetation had significantly stronger social ties, better interpersonal rela-
tions with neighbors and even strangers, a greater sense of safety and security, and a stronger
feeling of community. Moreover, substantially less violence and crime occurred in the public hous-

ing project with vegetation compared with the one surrounded by only concrete and asphalt.*”

Greater New Haven Watershed, or “Mastodon,” Study

The studies considered thus far provide partial evidence that contact with nature enhances peo-
ple’s physical and mental well-being in their neighborhoods and communities. Most of these
studies, however, had relatively small sample sizes, few numbers and types of communities exam-
ined, and a lack of data related to environmental quality and human quality of life. My colleagues
and I addressed these limitations with an ambitious, large-scale study of diverse rural, subur-
ban, and urban communities located within a single watershed. This investigation assessed the
link between the health of natural systems and the physical and mental well-being of residents
in several communities. Specifically, it examined eighteen neighborhoods or, more technically,
“subwatersheds” (tributaries of one of three related river systems in an overall watershed) located
in south-central Connecticut.* The watershed encompasses the drainage of three rivers that con-
verge on New Haven harbor on the Long Island Sound. The size of the watershed is about 250
square miles (or 400 square kilometers) and includes 275 streams, part or all of seventeen towns,
and a human population of about half a million people. The main urban center is New Haven,
with 130,000 residents, and the overall watershed is roughly 13 percent urban, 24 percent sub-
urban, 11 percent agricultural, and 41 percent forested. The eighteen subwatersheds or com-
munities examined comprise roughly 28,000 acres and have a population of 78,000 people, who

reside in a range of urban, suburban, and rural communities.

" Professor Gaboury Benoit, an environmental chemist, and I served as the project’s principal investigators, assisted
by Professor David Skelly, a landscape and aquatic ecologist; Professor Mark Ashton, a plant ecologist; Professor Paul
Barten, a hydrologist; Professor Lynne Bennett, an economist; and Ms. Emly McDiarmid. The project was funded by
the National Science Foundation, the U.S. Environmental Protection Agency, and the National Oceanographic and

Atmospheric Administration through the Connecticut SeaGrant Program.



Illustration 5. (top and bottom ) Two nearly identical Chicago public housing units were compared, with one

unit having vegetation and the other lacking it. Residents of the vegetated unit had significantly higher lev-
els of physical and emotional well-being, better coping capacity, and superior conflict management.
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Several criteria guided the choice of the eighteen subwatersheds. First, we needed com-
munities with a range of environmental conditions, from relatively high quality to environ-
mentally stressed. Second, we wanted areas of varying population densities that included
urban, suburban, and rural neighborhoods. Third, we needed a mix of the first two criteria
to determine how variations in environmental quality influenced environmental values and
quality of life, as well as the reverse. Thus, in addition to the more typical conditions of rel-
atively good environmental quality in sparsely populated areas and of disturbed natural areas
in urban settings, we included rural communities with relatively poor environmental condi-
tions as well as urban neighborhoods with comparatively healthy natural systems so we could
examine the relationship of human and natural systems independent of population density.
Finally, we included only “first order” subwatersheds or neighborhoods—meaning they had
streams not originating in another community—in order to examine how environmental con-
ditions of a particular neighborhood affected human values and quality of life rather than
environmental conditions that might have originated upstream.

We affectionately referred to our investigation as the “Mastodon study,” reflecting our
view of being—from our distinct disciplinary perspectives—a little like the blind men seek-
ing understanding of a large, extinct pachyderm by touching only a part of the creature—a
leg, a trunk, a tusk, a tail. We hoped that by combining all of these disparate pieces of knowl-
edge we could achieve sufficient understanding of the entire obscure beast. In addressing this
complicated question of how human and natural systems shape each other, we collected an
enormous amount of chemical, hydrological, biological, social, and economic data.

We set out to explore how the structure and function of natural systems affect human
environmental values and socioeconomic conditions (as well as the reverse). We hypothesized
that even in a modern industrial society people continue to be inextricably dependent on
their ongoing experience of natural systems. We believed natural systems cause and, in turn,
are the consequence of varying states of human performance and productivity. We viewed
people as physically and mentally reliant on the quality of their interactions with the natu-
ral environment—even in south-central Connecticut, where few persons directly exploit local
environments for their sustenance and security, and where many travel long distances to work
at jobs associated with an increasingly global economy. As emphasized in chapter one, one
illusion commonly held by contemporary society is that people are ever more independent
of nature because we have a small fraction of the population producing huge food surpluses,
because we can massively extract resources and create new consumer products and com-

pounds, because we have achieved relatively good health and a longer life expectancy, and
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Figure 2. Hypothetical Relationship between Ecosystem Health, Human Environmental Values, and
Socioeconomic Benefits

because most people live in highly transformed urban areas. Despite this seeming inde-
pendence from nature, our study set out to demonstrate that human physical and mental well-
being still heavily relies on the quality of people’s continuing experience and contact with
relatively local natural systems and processes.

We examined both positive and negative interactions of human and natural systems. As noted
earlier, most people-nature research focuses on how humans degrade nature and, to some extent,
on how damaged environments harm human well-being. We rejected the notion of people and
nature as in inevitable conflict, treating people instead not as an inherently negative or positive
environmental influence but, rather, as having the potential—like any biological organism—to
exert both destructive and beneficial impacts on natural systems and processes. We also believed
that this interaction between people and nature occurs everywhere, in urban and nonurban set-
tings, and among modern as well as traditional peoples. How did we envision this relationship
occurring between people and nature? Broadly speaking, we hypothesized that the health and
integrity of natural systems exercise a crucial influence on people’s values of nature (i.e., the basic
ways they attach meaning and derive benefit from the natural world), which in turn influences

their economic, social, and psychological well-being within a community context. This hypo-



34 Building for Life

Table 2.1
A Typology of Values in Nature

Aesthetic Physical appeal of and attraction to nature
Dominionistic Mastery and control of nature

Humanistic Emotional attachment to nature

Moralistic Moral and spiritual relation to nature
Naturalistic Direct contact with and experience of nature
Negativistic Fear of and aversion to nature

Scientific Study and empirical observation of nature
Symbolic Nature as a source of metaphorical and

communicative thought

Utilitarian Nature as a source of physical and material benefit

thetical relationship is depicted in Figure 2; however, as will be seen below, the results of this
investigation substantially altered this presumed dynamic.

Before turning to the major findings of this research, the measurement of certain key
variables, including environmental health, environmental values, and human physical and
mental well-being and quality of life, is briefly revealed. The relative health of natural
systems was determined by measuring various chemical, hydrological, and biological
indicators that roughly indicate environmental functioning, quality, and productivity.
These measures included species richness, species diversity, biomass (quantity of bio-
logical material), biogeochemical or nutrient flux (how efficiently chemical elements such
as carbon, hydrogen, nitrogen, and others move through and are assimilated by natural
systems), hydrological flow and regulation, aquatic chemistry (e.g., dissolved oxygen,
nitrate, phosphate, fecal coliform, heavy metals, suspended solids, turbidity), the relative
proportion of native versus nonnative species, and other measures of ecosystem func-
tioning and productivity.*®

People’s environmental values were assessed based on a conceptual framework developed
by this author of nine basic ways people attach meaning to and derive benefit from nature.*’
These values are defined briefly in Table 2.1 and are described in more detail later in this
chapter. As will be explained more fully later, these nine values are regarded as “weak” bio-
logical, or inherent, tendencies that are greatly influenced by learning and experience within

a cultural and community context.
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The various indicators used to measure people’s physical and mental well-being included
neighborhood and household quality, land use, availability of schools, shopping, libraries, muse-
ums, roads, health, recreational activity, connection to place and community, environmental
interest, and other factors. A composite quality-of-life measure was developed based on forty
indicators, including such factors as community relationships, transportation networks, recre-
ational opportunities, civic and cultural institutions, athletic opportunities, medical care facili-
ties, availability of the arts, levels of crime and safety, presence of parks and open space, changes
in neighborhood quality, and a semantic differential of contrasting community characteristics
(e.g., clean versus dirty, safe versus dangerous, stable versus unstable, secure versus insecure,
attractive versus ugly, interesting versus boring, prosperous versus poor, cared for versus run-
down, and others). Information relevant to measuring values of nature, physical and mental
well-being, and quality of life was obtained through a forty-five-minute survey administered to
more than two thousand residents, through observational data, and through secondary sources.

A mountain of information on more than ninety major biophysical and socioeconomic vari-
ables was collected and examined, with many factors being combinations or aggregates of var-
ious indicators. Despite all of the data collected, the results must be viewed as tentative; the
limited product of an “observational-correlational” rather than an “experimental-causal” study.*®
In other words, we examined the relationship of people and nature at just one point in time
rather than observing how these variables shifted and changed as a consequence of altering
conditions. To illustrate the distinction between this kind of correlational study and a more
experimental one, consider the historic association prior to the age of air-conditioning between
ice cream consumption and the murder rate on especially hot summer days. Even truly delicious
ice cream rarely makes people murderous, but a high correlation was nonetheless observed
between these factors because, of course, of the influence of other factors, such as summer heat.
Similarly, it would be erroneous to draw strong causal conclusions from reported correlations
in our investigation of environmental quality, environmental values, and human physical and
mental well-being. To do so, we would have to examine changes in human-nature relationships
over time and under highly controlled conditions—for example, by measuring social condi-
tions and human environmental values and quality prior to, immediately following, and after
natural factors had been greatly changed for the better or worse and then controlling for the
possible confounding influence of other factors. Despite the limitations of our study, however,
it still represents a highly unusual large-scale attempt to examine the relationship between envi-
ronmental health, human values of nature, and people’s physical and mental well-being in

diverse urban, suburban, and rural communities.
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Figure 3. Distribution of Subwatersheds by Two Factors

So what did we learn? Initial results partially confirmed our hypothesis of negative and
positive correlations of natural and human systems in a wide variety of urban and nonur-
ban contexts. The results of two powerful multivariate statistics were particularly revealing.
These findings together provide a compelling—albeit tentative—confirmation of the link
among ecosystem functioning, people’s environmental values, and human quality of life,
although they also prompted us to revise our basic conceptual framework significantly. The
two multivariate measures are known as factor analysis and redundancy analysis. These two
statistical tools helped reduce the vast amount of diverse disciplinary data collected (more
than ninety chemical, hydrological, plant, animal, social, and economic factors across eight-
een communities), revealing relationships and identifying variables most closely related to
one another that helped to explain the information collected.

The results of factor analysis first revealed that twenty-five variables were particularly
related to one another and fell into three distinct clusters, or factors. One factor consisted
of eleven biological and physical variables; a second factor, of eight social variables; and a
third, of a mix of six biophysical and socioeconomic variables. The first two factors explained
nearly two-thirds of the variability in the data collected (the third factor explained only
another 5 percent and thus has been omitted from this discussion). The eighteen subwater-
sheds were compared on the two factors discussed here. Figure 3, which shows the com-

parison results, indicates that most subwatersheds were quite distinct from the others,
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Figure 4. Two Rural and Two Urban Subwatersheds by Selected Socioeconomic and Biophysical Variables

although some were highly similar. The communities were, in effect, found to be distin-
guishable by the biophysical and socioeconomic variables identified by these two factors and
thus could be meaningfully compared in relation to these variables.

Because space prohibits comparing all eighteen communities in relation to the nineteen
variables identified by these two factors, for illustrative purposes here only four subwatersheds—
two urban and two rural—are contrasted on six environmental and six social variables.
Because the variables were scored difterently, employing varying metrics, all results are stan-
dardized on a one-to-ten scale to facilitate comparisons. These comparisons (shown in Figure
4) provide partial support for the hypothesized relationship between environmental qual-
ity, certain human values of nature, and varying socioeconomic conditions. In general, factor
analysis revealed that better environmental quality in the communities studied—as measured
by such variables as species diversity, biomass, chemical pollution, native versus nonnative
species, and other measures—was related to a greater appreciation and awareness of the nat-
ural environment, outdoor enjoyment, and superior household conditions and quality of life
in these communities. Conversely, this statistic revealed that relatively disturbed environments

in the neighborhoods examined were associated with less environmental interest and
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Illustration 6. This neighborhood studied in Bethany, a small town in southern Connecticut, had relatively

good environmental quality and a strong sense of place.

appreciation, lower quality of life, and poorer household conditions in the neighborhoods.
Importantly, these correlations occurred in both rural and urban communities, although to a lesser
degree in suburban neighborhoods, and (as will be seen in our later discussion of the redundancy
analysis findings) somewhat independent of a community’s income and education levels.

It may help to describe more fully the two urban and two rural subwatersheds to provide
a deeper sense of how these communities might foster or impede positive connections among
people, nature, and human quality of life. Subwatershed 1050 is located in the northeastern sec-
tion of the small rural town of Bethany, Connecticut, at the headwaters of the smallest of the
three rivers of the Greater New Haven Watershed. Much of this Bethany neighborhood has
been environmentally protected to safeguard the surface drinking water for the region. The
topography of the community is uneven and occasionally steep, with a major stream, several
ponds, and natural as well as artificial lakes. Few public facilities occur in the subwatershed,
although considerable open space, forests, hiking trails, and easy access to natural areas and a
major state forest exist. Most of the neighborhood is secondary forest, with frequent stone walls
and old farmsteads providing a generally pastoral character (Illustration 6).

Most households in this Bethany community are middle to upper middle income, and
most of the homes are moderate to large in size and sparsely situated (some relatively newer
subdivisions and smaller, older, and closely situated houses are also encountered). The dis-
tinctive architecture comfortably fits into the history, culture, and ecology of the region. A

seeming congruence exists between the homes, surrounding fields, forests, and cultivated
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landscapes. Yards are generally well maintained, and a sense of neighborliness and pride
seems to prevail. People appear largely content, although somewhat physically and socially
isolated from one another and the surrounding region. Schools and commercial development
are mostly absent, with most shopping and civic activity occurring elsewhere, although sev-
eral commercial centers can be found a short distance away. Most residents rate the quality
of life in the community as very good to excellent even though neighborhood interactions
are sparse and the neighborhood possesses few cultural amenities.

The environmental quality in this small town is generally very good; it is characterized
by a high degree of species diversity, abundant populations of preferred wildlife (e.g., deer
and songbirds), low levels of pollutants, and good stream quality and water flows. Most res-
idents possess considerable environmental knowledge, awareness, and concern, and they
report active involvement in several kinds of outdoor activities. Many of the residents bird-
watch, fish, or hunt, as well as support the practical use of the land for farming and forestry.

By contrast, subwatershed 3001 is located at the eastern border of the overall watershed
along a tributary of its largest river in a relatively rural section of the small city of Meriden.
Although classified as rural, this neighborhood has some urban features, including its thirty-
one streets organized into a grid pattern with most homes situated on small lots. Extensive com-
mercial development has occurred along some of the major roads, although rural features—
including farmland, significant amounts of open space, several major lakes, and densely forested
hills—predominate. Average income and household quality are modest. Most of the residents
rate the overall neighborhood and quality of life as moderate to good.

The subwatershed’s environmental quality has been compromised, a condition reflected
in low levels of species diversity and biomass, diminished stream quality and flow, and rel-
atively high rates of pollution, including elevated levels of fecal coliform, phosphate, and
suspended solids. The nearby river has a long history of chemical contamination and indus-
trial development (Illustration 7). Residents’ environmental interests and concerns are lim-
ited, and they reported significantly less outdoor recreational activity than in most other
communities studied.

Thus, striking differences in environmental quality, environmental interest, development
patterns, and neighborhood characteristics distinguish the two rural subwatersheds. The
Bethany neighborhood possesses a relatively healthy environment, easy access to natural
amenities, and a comparatively high quality of life, whereas the Meriden community—
although it has several positive environmental features and relatively good neighborhood

quality—was far more polluted and environmentally compromised. Residents of this latter
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Illystration 7. This community stud-
ied in rural Connecticut had a degraded

environment and widespread social ills.

neighborhood were substantially less interested and knowledgeable about the natural
environment and reported fewer outdoor activities.

Turning now to the two urban communities, subwatershed 1002 is located in a working-
class neighborhood in the moderately sized city of New Haven. The area is densely popu-
lated, consisting of mainly middle- to lower-middle-class and a smaller proportion of lower-
income residents. Homes are situated on small lots, and the community also contains several
row houses and apartment complexes (Illustration 8). The homes are among the oldest in the
study, with several streets neglected and unsafe, and a number of large roads having fast-
moving and congested traffic, which tends to fragment the community. Still, many side streets
seem comfortable, pleasant, attractive, and well maintained. This New Haven neighborhood
also includes a disproportionately larger mix of ethnic groups than the other communities
studied as well as a larger fraction of elderly residents.

The New Haven neighborhood does have a relatively intact forest nearby as well as many
large trees, although a major highway impedes access to the natural areas. The community relies
on city sewers rather than natural drainage or household septic systems to handle its wastewater.
Environmental quality is among the worst encountered in the study, with low levels of species

diversity, high levels of pollutants (such as fecal coliform and phosphate), and poor stream flows.
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Illustration 8. This New Haven, Connecticut, neighborhood suffered from extensive pollution and
social stress.

Most residents rated quality of life in the community as poor—in fact, as the lowest in the study.
Environmental activity, concern, and knowledge were limited, with most respondents express-
ing comparatively little outdoor interest and a greater willingness to subordinate the needs of
the natural environment to human socioeconomic activities and interests.

By contrast, subwatershed 3007 is located in the suburb of Cheshire, a town ten to fifteen
miles inland from the Long Island Sound and the city of New Haven. This section of Cheshire
is densely populated and is classified by the U.S. Census Bureau as urban, but it still retains many
qualities of a small town (Illustration 9). Most residents are middle income, although consider-
able variation occurs, with most of the homes being generally well maintained. The neighbor-
hood contains several public buildings, including a major high school and a large commercial
district. It also has several parks, significant open spaces, ball fields, children’s playgrounds, and
picnic areas. Several heavily trafficked commercial areas cross the community, but the overall feel-
ing is relatively tranquil, neighborly, and family oriented. Tall trees surround the mostly small,
closely situated homes, with lawns and shrubs dominating the understory and vegetation.

Overall environmental quality is good, despite several impaired and degraded natural fea-
tures. The neighborhood and household features of the area are also generally good, although
some signs of socioeconomic deterioration and lower quality of life were observed. Most res-

idents expressed limited interest, knowledge, and awareness of the natural environment,
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Illustration 9. This densely populated section of suburban Cheshire, Connecticut, possessed positive
environmental and social amenities.

although their interest was significantly greater than that found in the New Haven
neighborhood (subwatershed 1002).

This qualitative comparison echoes many findings of the factor analysis regarding the
relationship of environmental quality, people’s environmental values, neighborhood char-
acteristics, and quality of life. The findings of redundancy analysis further provide an inform-
ative quantitative understanding. Redundancy analysis is a powerful tool that identifies
variables in one data set that are highly related to and predictive of variables in another data
set and the reverse. We were interested here in determining whether or not a strong predic-
tive relationship existed between the social and biophysical variables. In other words, could
we identify social variables and human relationships to nature that confidently predicted
the quality of the natural environment and, conversely, particular dimensions of the bio-
physical environment that were strongly related to and predictive of human social relation-
ships and environmental perceptions?

This relationship was indeed found, with one particular biophysical factor powerfully
related to human social variables and one human factor strongly predictive of the quality
of the natural environment. Specifically, people’s “environmental affinity” was found to be
very strongly connected to and a powerful predictor of environmental conditions through-

out the eighteen communities studied. Also, in the biophysical data, the diversity of native
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tree species was determined to be a very strong predictor of human socioeconomic condi-
tions and environmental perceptions. Environmental affinity measured interest and involve-
ment in the natural environment and was a scale based on twenty-five factors, including
“nonconsumptive” outdoor recreational activity (e.g., levels of birdwatching, bird feeding,
visiting the seashore, picnicking, photographing or observing nature, boating), visiting zoos
and natural history museums, viewing nature-related television programs, reading about the
natural world, cultivating wildflowers, belonging to environmental organizations, taking envi-
ronmental classes, pursuing nature-related tourism, and other factors. Local diversity of native
tree species measured both levels of biological diversity and environmental disturbance as
reflected in the relative proportion of native versus nonnative species.

We discovered that the relationship between environmental affinity and diversity of native
tree species occurred independent of (i.e., unrelated to) income and education across the
eighteen neighborhoods studied. In other words, these powerful predictors of the intercon-
nection of environmental quality, human-nature experience, and quality of life occurred
among impoverished as well as affluent communities and among persons of limited educa-
tion as well as the highly educated. This finding is reminiscent of the Chicago housing proj-
ect findings (reported earlier in this chapter) of a connection between the quality of the nat-
ural environment and human well-being among those of lower socioeconomic status.
Combined with the factor analysis results reported above, we thus found that the relation-
ship between environmental quality and human quality of life occurred relatively independent
of population density and affluence.

The redundancy analysis also found that few measures of environmental quality were
directly related to human values and social conditions; instead, most were highly influenced
by the intervening relationship between certain landscape features and land use practices (a
finding pictured somewhat obscurely in Figure 5). Specifically, we found that indicators of
ecosystem health, such as species diversity, chemical pollution, and nutrient cycling, were
rarely directly related to human social factors, such as neighborhood quality, environmen-
tal affinity, environmental knowledge, or quality of life. Rather, these biophysical and socioe-
conomic variables were connected to intervening landscape features, such as road quality, the
presence of large and attractive trees, the occurrence of open space, the appearance and qual-
ity of streams, and other land use variables. On reflection, the intervening influence of land-
scape features and land use practices makes a great deal of sense. Most people do not fully
grasp what is a healthy ecosystem, such as biological diversity, hydrological flow, soil or

aquatic chemistry, nutrient flow, and so on. Yet most people notice and appreciate prominent
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Figure 5. Redundancy Analysis Relationship between Human and Nonhuman Factors and Land Cover
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landscape features and land use practices that often are a consequence of these aspects of envi-
ronmental quality—for example, the presence of large attractive trees, fast-flowing and clean
streams, abundant parks, open space, and aesthetically pleasing roads.

To summarize, various findings from the Mastodon study revealed a strong relationship
between environmental quality, people’s environmental values, and human physical and men-
tal well-being in various urban and nonurban communities. The major results of this inves-

tigation included the following:

» Communities with higher environmental quality had more positive environmental val-
ues and a higher quality of life, whereas those with lower environmental quality tended
to reveal less environmental interest and a lower quality of life.

* The relationship between environmental quality, people’s values and appreciation of
nature, and socioeconomic conditions occurred among both urban and rural commu-
nities, although to a lesser extent in suburban neighborhoods.

» Certain environmental factors (e.g., diversity of native tree species) were strongly related

to and strong predictors of human social conditions, while certain social factors (e.g.,
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affinity for the natural environment) were powerfully related to the health and pro-
ductivity of the natural environment.

* The relationship between environmental and social variables in the various communi-
ties studied occurred independent of income and education levels.

* The connection between natural and human factors was highly influenced by the asso-

ciation of each with prominent landscape features and land use practices.

The final result prompted us to revise our original conceptual framework regarding the rela-
tionship of environmental health, people’s environmental values, and socioeconomic con-
ditions. As the revised framework shown in Figure 6 suggests, we now view healthy natural
systems as fostering the occurrence of landscape features that people highly appreciate and
value; in turn, these land use features foster various social, psychological, and economic ben-
efits that encourage people to positively identify with the places they live and that moti-
vate them to sustain these communities socially and environmentally. This feedback rela-
tionship can, of course, also occur in a negative manner.

The results of the Mastodon study provide additional support for the hypothesized rela-
tionship between natural systems and human physical and mental well-being in people’s
neighborhoods and communities. It appears that communities with relatively healthy ecosys-
tems have a greater affinity for the natural environment and a higher quality of life, while
neighborhoods of relatively poorer environmental quality are generally less concerned about
the natural environment and possess a lower quality of life. This appears to occur in urban

and nonurban communities as well as among persons of all educational and income levels.

Explaining the Relationship
The various findings reported in this chapter covered a wide variety of human-nature rela-
tionships occurring in gardens, parks, and natural areas; in relation to companion animals;
and in health care facilities, in the workplace, and in neighborhoods and communities. These
studies generally support the contention that—even in our modern, increasingly urban age—
human physical and mental well-being continues to depend highly on the quality of peo-
ple’s experience of the natural environment. While most of the studies were limited in scope,
data covering many situations and circumstances collectively offer compelling evidence
to support the connection between the quality of people’s contact with nature and their
health and productivity in contemporary society.

How do we explain this relationship? This complicated question requires a book in itself and

may be beyond our current knowledge and understanding. Still, three linked explanations can
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Figure 6. Hypothesized Relationship between Ecosystem Health, Environmental Values, and Landscape Features

be tentatively and briefly offered to elucidate the interdependence of nature and humanity. First,
we explore the notion of ecosystem services and the various ways natural systems provide peo-
ple with a host of services vital to their continuing welfare even in a technologically oriented
society. Second, we examine the notion of biophilia and how the various ways people value the
natural environment and express these connections confer important physical and mental ben-
efits on them. Finally, we discuss the concept of spirit of place, or how people are more likely
to derive critical ecosystem services and beneficial biophilic values when these occur in familiar
communities that are cherished both culturally and ecologically. These factors occur in a linked,
hierarchical fashion, with healthy ecosystems providing essential ecological services that foster
the development of various biophilic values, which in turn encourage an attachment to and stew-
ardship of these places where people work and reside. The reverse pattern is also just as likely

to occur where vicious cycles of damaged human and environmental interactions prevail.

Ecosystem Services
The concept of ecosystem services is considered only briefly here, as it is discussed widely else-

where.’! Functioning natural systems provide people with an array of services critical to their
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well-being and survival. Moreover, these ecological services remain essential to people in an
urban, industrial society that has become ever more reliant on manufactured goods and mate-
rials and that obtains much of its food and other products from distant rather than nearby
sources, and where many travel relatively long distances to work. When examined carefully,
however, we see that most people continue to depend on a wide range of basic ecosystem serv-
ices that occur in their local neighborhoods and communities for their physical and material

well-being. Some of these essential ecological services include the following:

* Waste decomposition

* Soil formation

* Remediation of chemical and biological pollution

* Control of injurious organisms

* Plant pollination and seed dispersal

* Hydrological (water) regulation and control

* Water supply and purification

* Nutrient retention and cycling

* Oxygen production

* Products from wild animals (e.g., honey, finfish, shellfish)
* Products from wild plants (e.g., wood, paper, lubricants)
* Pharmaceuticals and other medical materials

* Crop and livestock production

For example, decomposition, the breaking down of the wastes we produce, continues
to rely even in modern society largely on the activities of countless other organisms
(mainly microbes) found in the soil and water despite our increasing reliance on special-
ized, technologically sophisticated treatment facilities. In the United States, people gen-
erate an estimated 130 million tons of organic waste annually, while livestock generate
another 12 billion tons of manure. Nearly 99 percent of this material is decomposed pri-
marily by microbial life, leaving one to wonder where we would be if not for the assis-
tance of our tiny “friends.”>* Moreover, much of the chemical and biological pollutants
modern society produces is broken down by various terrestrial and aquatic organisms.
The entomologist David Pimentel has estimated that three-quarters of the more than sev-
enty thousand pollutants resulting from human activities are rendered largely harmless

by the processes of the natural environment.
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Soil fertility is also critical for producing food and lumber as well as for growing lawns,
gardens, and other plants that benefit human life in many ways. Soil productivity largely
depends on natural processes despite contemporary society’s increasing reliance on arti-
ficial fertilizers. By disintegrating fibrous tissues, mixing organic materials, recycling nutri-
ents, and increasing porosity and drainage, worms, ants, and other invertebrate organisms
generate and maintain soil fertility, which is especially instrumental in agriculture and wood
production.

Limiting or controlling injurious plants and animals, or “pests,” is additionally essential
to protecting human health, agriculture, and wood production. Pests can be controlled by
applying artificial chemicals and mechanical procedures, but these applications are often
expensive, have limited effect, and can cause environmental damage and human health prob-
lems. Most effective pest control continues to rely on largely natural organisms and processes.
The feeding activities and populations of most harmful organisms are frequently limited by
naturally occurring organisms (e.g., many bird, bat, and other species). Natural predators
are estimated to control almost 90 percent of insect-borne diseases and agricultural pests. The
scale of this pest control is illustrated by a single songbird, which can consume an estimated
100,000 to 250,000 insects annually.

Pollinating plants and dispersing seeds (and thus helping produce many desirable and
valuable food products) are other essential ecological services performed mainly by wild
organisms. For example, many species of bee pollinate an estimated 150 agricultural crops
in the United States, including apples, berries, melons, and alfalfa.

Clean, naturally replenishing water is essential for human consumption, irrigating crops,
and other activities critical to human well-being. This function continues to occur largely
because of natural hydrological functions and regulatory controls.

Many, if not most, agricultural crops and domestic livestock remain reliant on genetic
enhancements provided by wild relatives through crossbreeding and gene technology. People
also harvest many wild species of trees, fish, and other wildlife for an assortment of food,
clothing, fiber, and other products as well as for such highly valued recreational purposes
as hunting, fishing, and wildlife watching.

Additionally, modern medicine continues to depend on exploiting the therapeutic prop-
erties of many plants, animals, and microorganisms. Indeed, an estimated one-third to one-
half of all modern pharmaceuticals are thought to originate in exploiting or synthesizing
chemicals associated with wild organisms. Finally, the most basic need of all—oxygen to

breathe—continues to rely on the photosynthetic activities of countless plants.
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These examples represent some of the many essential services people derive from healthy
and diverse natural systems. Assessing the economic value of modern society’s reliance on
these ecosystem services is extremely difficult. Still, crude estimations have been generated
and are worth noting to illustrate the continuing human dependence on the health and pro-
ductivity of the natural environment. For example, David Pimentel and his colleagues esti-
mated in 1999 that the natural world—from resources to tourism—directly contributed more
than $300 billion to the American economy (at the time, 4.5 percent of the U.S. gross domes-
tic product) and nearly $3 trillion (or about 15 percent) to the world’s economic output.’?

The smaller U.S. figure reflects the tendency of modern society to rely on synthetically
produced goods and services through complex extraction and manufacturing processes and
industrial controls. This characteristic prompted the ecologist Raymond Dasmann to label
citizens of technologically advanced societies as “biospheric” people, who obtain most of
their basic goods and services from distant sources and manufactured goods. He contrasted
this situation with that of “ecosystem” people, who rely mostly on local natural systems for
their subsistence and security.>* Despite this distinction, as we have seen, contemporary urban
societies continue to rely on the functioning and diversity of local natural systems. Nearly all
of the ecosystem services reviewed earlier, with the possible exception of pharmaceutical pro-
duction and the exploitation of most wild plant and animal products, continue to be an out-
growth of local, healthy, and productive natural systems. Although most people in modern
urban society do not directly depend on exploiting local ecosystems for their sustenance and
often travel long distances to jobs associated with an increasingly global economy, the qual-
ity of their lives continues to depend on the health and productivity of the local ecosys-
tems where they work and reside. As discussed earlier, the services of these local ecosys-
tems include decomposing wastes, breaking down pollutants, forming soils, controlling pests,
dispersing seeds, pollinating plants, regulating water, and sustaining ecological functions

essential to people’s comfort and security, if not their very survival.

Biophilia

The inclination to value nature is known as biophilia, a presumably inherent biological aftin-
ity for the natural environment that is reflected in nine basic values (see Table 2.1).°> The
adaptive occurrence of these nine values is considered a vital basis for human physical and
mental well-being. When people possess adequate and satisfying contact with the natural
environment, they derive important physical and mental benefits from the functional occur-

rence of these biophilic values. Yet these values are “weak” genetic tendencies that depend
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highly on sufficient learning, experience, and cultural support to become functionally man-
ifest.’® Lacking adequate contact and experience of nature, the values remain atrophied or
undeveloped, resulting in material, emotional, and intellectual deficits. When adaptively
expressed, however, these biophilic values confer diverse physical and psychological
advantages, including the greater likelihood of securing basic goods and services, of
thinking critically and solving problems, of being creative and discovering, of expressing
affection and developing social ties, and even of recognizing and affirming a just and mean-
ingful existence. Each of the biophilic values developed over long periods of evolutionarily
time and have persisted into the modern age because they contribute in subtle and complex
ways to individual and social fitness in the ongoing struggle to adapt and survive.

Thus, the concept of biophilia can be simply defined as a complex of weak genetic ten-
dencies to value nature that are instrumental in human physical, material, emotional, intellec-
tual, and moral well-being. Because biophilia is rooted in human biology and evolution, it
represents an argument for conserving nature based on long-term self-interest. The biophilic
values are “biocultural” constructs, inherent tendencies whose outgrowth and functional devel-
opment greatly depend on human choice and free will. Depending on the opportunities and
choices individuals and groups make, the values will be either adaptively or dysfunctionally
expressed. The biophilic values are, in effect, learning “rules” that reflect tendencies that a per-
son can acquire quickly once the values are stimulated and triggered by experience and social
support. Because each value is the product of both learning and genetics, extraordinary diver-
sity does occur in their content and intensity among individuals and groups due to variations
in culture and experience. The dictates of human biology, however, limit the adaptive expres-
sion of this variability. Each value, thus, occurs hypothetically along a continuum that reflects
functional variation within biological limits among individuals and groups, with dysfunction
occurring at the outer extremes when either insufficient or atrophied development or exces-
sive or inordinate expression occurs. This continuum is reflected in Figure 7.

Each of the nine biophilic values will be briefly described later.”” These descriptions
emphasize the physical, emotional, intellectual, and moral benefits conferred by each value.
The order of presentation consists first of those values that generate largely physical and mate-
rial benefits; next, of the values that offer a more intellectual and emotional advantage; and
finally, of the values with a more moral and spiritual significance. Together, these nine val-
ues reflect the richness of the human reliance on the natural world for fitness and security,
a web of interdependence so pronounced that an ethic of concern for the natural environ-

ment can emerge from an extended realization of self-interest.
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Figure 7. Hypothetical Expression of Biophilic Values

First, a utilitarian value reflects the inclination to affiliate with nature for various physical,
material, and commodity advantages. The term wtilitarian is something of a misnomer, how-
ever, because all of the biophilic values can advance human welfare and well-being. The term
is used here in the conventional, narrow sense of physical and material benefits derived from
the natural world. A utilitarian value reflects nature as a source of agricultural, medicinal,
industrial, and other commodity advantages. In addition, demonstrating craft and skill
through the utilitarian exploitation of the natural world can yield emotional and intellec-
tual benefits even in the absence of immediate material reward.

Most people recognize the natural world as an important source of human sustenance and
security. However, many people in contemporary society regard this reliance as more historic, as
a characteristic of primitive cultures and less economically developed nations. For many modern
people, the distinguishing feature of contemporary life is the seeming departure from this ancient
dependence on nature. Yet, as we have argued earlier, this assumption is largely erroneous. Both
traditional and modern peoples continue to rely on natural systems and processes for critical food,
medicine, building material, and other services. Moreover, this material dependence is likely to
greatly expand as advances in molecular genetics and bioengineering allow for increased mate-
rial exploitation of the natural environment. Less than one-fifth of the planet’s species have been
identified, let alone assayed for their possible utilitarian benefits, with each species constituting a
treasure of untapped physical and biochemical solutions to life’s varied demands that have been

developed through evolutionary trial and error. Also, as we have seen, the ecosystem services
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provided by healthy natural systems continue to sustain life in myriad irreplaceable ways, includ-
ing producing water, decomposing wastes, propagating plants, and cycling nutrients.

People further express a utilitarian value of nature in the absence of need because it
fosters various beneficial physical, emotional, and intellectual capacities. By cultivating
proficiencies such as gardening or the harvesting of wild plants and animals, people also har-
vest physical and mental skills. What they obtain through extracting a portion of their needs
from the land and water, beyond the obvious material benefits, includes physical and
mental fitness and a feeling of connection to timeless cycles and rhythms. People are bio-
logically programmed to engage nature as a source of practical utility beyond the obvious mate-
rial rewards because such actions can also produce self-sufficiency, self-confidence, and a feel-
ing of independence gained by exercising their ability to survive with competence and craft.

A dominionistic value reflects the desire to master and control the natural world. People derive
a host of benefits from expressing this tendency, including the ability to be safe and secure, exer-
cise a sense of independence and autonomy, take risks and demonstrate resourcefulness, and
cope with challenge and adversity. People have always honed physical and mental fitness
through subduing and mastering nature. By competing, outwitting, and contesting other species
and habitats, they emerge surer of themselves and their ability to confront the unknown and
overcome hardship. Although modern people no longer rely on besting prey, eluding menac-
ing predators, or surviving in the wild, the strengths and prowess obtained from confronting
wild nature continue to produce physical and mental fitness. We derive self-esteem from the
ability to persevere in the face of adversity. By besting a formidable opponent, whether a high
peak, a rushing river, a wilderness setting, or another creature, we cultivate the ability to cope
with challenge, risk, and the unknown with strength and resolve.

A naturalistic value reflects the perception of nature as a source of stimulation, detail, and
diversity. People obtain various physical and mental rewards from immersing themselves in
the natural environment’s many functions and processes, above all its most conspicuous plants,
animals, and landscapes. Through deep participatory involvement, each creature and habi-
tat can become a magic well of imagination and discovery, where the more one explores the
more one is likely to uncover boundless sources of stimulation and understanding. Adaptive
benefits include heightened awareness and attentiveness, the willingness to examine and dis-
cover, curiosity and inventiveness, and enhanced creativity and imagination.

Participatory involvement in the natural world can also engender feelings of calm, peace
of mind, and a sense of timeless and boundless absorption. The greater the involvement, the

more likely a person feels alive and attuned. Dull, colorless rocks become more varied; amor-
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phous vegetation emerges loaded with meaning; the stillness of the landscape is transformed
into many sensations; and even the air becomes substantive and palpable. This heightened
awareness often leads to a greater sense of clarity, strength, and resolve. By contrast, people lack-
ing a naturalistic appreciation typically confront a monotonous and dull world.

A scientific value reflects nature seen as a source of empirical knowledge and intellectual
understanding. People possess a need to know and understand their world with authority.
This tendency is facilitated through identifying, labeling, categorizing, and elucidating var-
ious aspects of the natural environment and, in the process, cultivating various cognitive abil-
ities, including enhanced critical thinking, problem solving, and analytical skills.

Empirically observing and systematically studying nature are often considered a feature of
contemporary life that depends on rigorous training and membership in an elite profession.
The scientific inclination to study nature, however, occurs among all peoples in all cultures and
throughout human history. Scientific tendencies have been observed, for example, among so-
called primitive peoples, such as tribes in parts of New Guinea who can recognize and identify
most of the scientifically classified bird species found there regardless of any immediate mate-
rial significance they offer. Elaborate, science-like taxonomies have also been observed among
indigenous peoples of North America and elsewhere.’® All these and other people share the urge
to empirically understand and categorize their world and, in the process, to hone their capacities
for critical thinking, problem solving, and the development of other intellectual skills.

Carefully observing and comprehending even a fraction of the natural world provides count-
less stimulating ways to nurture learning and cognitive development. Developing intellectual
competence can occur in other ways too—for example, through the use of computers and for-
mal education in the modern world. Yet natural diversity remains an unrivaled source of intel-
lectual stimulation, likely the most information-rich environment people will ever encounter,
especially during childhood. The outdoors provides endless, challenging variety and wonder,
a place where people free from the constraints of excessive formality can indulge their need
to observe, understand, and learn. The knowledge gained from such empirical study can fur-
ther occasionally and serendipitously yield tangible, practical advantage.

A symbolic value reflects the natural world as a source of imagination, communication, and
thought. Throughout history, people have symbolized nature—using the sights, sounds, and
sensations of nature in language, imagery, metaphor, and other symbolic ways—to aid the
exchange of information and understanding.>® This interaction and exchange occurs through
speech, story, and fantasy, in sometimes obvious but at other times abstract and disguised

ways. Adaptive benefits include language development through nurturing the ability to label
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and categorize, psychosocial maturation through the use of narrative and story, and enhanced
communication through imagery and speech.

Symbolizing nature is critical in language development, arguably the most prized attrib-
ute of the human species. Learning to speak, write, and communicate depends on ever more
refined distinctions, classifications, and taxonomies. This linguistic capacity is encouraged for
the very young by distinguishing salient subjects—often, living creatures and life-like
environmental objects. Nature offers a powerful, emotionally charged, and intellectually stim-
ulating source of imagery for imposing classifications and categories. Even in our modern
age, the very young rely strongly on images drawn from nature for developing their language
ability, counting skills, and taxonomic capacities.

Symbolizing nature also occurs in children’s stories and fables that confront critical mat-
urational issues such as personal identity, conflict, and desire. This tendency, which occurs
among all cultures and across history, reflects how symbolizing nature helps adolescents in
particular to explore basic issues of maturation in emotionally powerful yet often disguised
and acceptable ways. Anthropomorphism—the attribution of human feelings and motives to
the natural world—is used frequently to help young persons confront complex, often threat-
ening and painful subjects in a familiar yet tolerable fashion.

Finally, symbolizing nature can aid the language of everyday life. People incorporate nature’s
imagery into the language of the street, in the marketplace, and in oratory and debate. The ori-
gin of words and phrases in the natural world can be quite explicit at times and obscure at oth-
ers, with their environmental sources becoming apparent only on close etymological examination.
Images of nature in language and speech can be crude and trivial but also can produce eloquent
and imaginative discourse. All these uses of nature’s imagery in language share the ability to ren-
der communication more vivid, to bring to life, what is otherwise often abstract and bland dis-
course. Symbolizing nature aids human communication not unlike how natural diversity provides
a template for physical and material discovery. Each biophilic value offers people clues for exploit-
ing the raw material of the natural world to fashion solutions to life’s varied challenges.

An aesthetic value reveals the natural world as a source of beauty and attraction. By culti-
vating this value, people enhance their capacities for curiosity, imagination, and creativity as
well as the ability to recognize order, harmony, symmetry, balance, and even grace. Few expe-
riences in life exert as consistent and powerful an impact on the human psyche as nature’s aes-
thetic appeal. Even antisocial persons are typically unable to resist, even if fitfully manifest, an
aesthetic attraction to natural features generally considered beautiful, such as a lovely sunset, a

symmetrical rose, or a pyramidal, snow-capped mountain. The intensity of people’s aesthetic
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attraction varies, but its occurrence seems certain. An aesthetic value is universal and, thus, is
genetically encoded and, unless vestigial, is adaptively related to human fitness and security.

What are the functional advantages of an aesthetic value? At its most basic level, an aes-
thetic response to nature is being attracted and, as such, is an expression of interest and curios-
ity. With experience and cultivation, this attraction often leads to deeper and more complex
levels of curiosity, exploration, and imagination. Over time and with persistence, this aes-
thetic attraction can even produce refined capacities for observation, discovery, and creation,
all of which are highly adaptive in the ongoing struggle to persist and thrive.

An aesthetic attraction to nature has also been linked over the course of human evolution
to the increased likelihood of obtaining safety, sustenance, and security.®® People are aes-
thetically drawn to environmental features that have proven instrumental in human survival—
for example, clean flowing water, promontories that foster sight and mobility, areas that offer
refuge and shelter, and bright flowering colors that frequently signify the presence of food.
Studies have found such consistent aesthetic preferences in a diversity of cultures. These aes-
thetic leanings in the contemporary world are also observed in the willingness to pay a pre-
mium for homes and offices that have distant vistas, are located near water, or are surrounded
by colorful flowering plants and shrubs.

Discerning beauty in nature can further engender an awareness and appreciation of balance,
symmetry, harmony, and grace. People are inspired and instructed by recognizing order and unity.
These features in the natural world can serve as models or prototypes that inspire people to cap-
ture similar features in their own lives through mimicry and invention. The ideal in nature often
functions as a design template helping people to discover clues to a more physical and psycho-
logically rewarding existence. Perceiving beauty in nature advances an ideal of perfection that
stands in contrast with the more normative reality of universal disorganization and chaos.

A humanistic value reflects the natural world as a source of emotional affection and attach-
ment. This tendency fosters the capacities for giving and receiving affection, forming inti-
mate and companionable bonds, and developing cooperation and trust. All of these attrib-
utes are adaptive for a largely social human species.

Emotionally bonding with nature often begins with highly familiar domesticated animals
that are viewed as friends or even as family members. These individual animals become the
subjects of intense loyalty, commitment, and identification and are highly valued as sources of
caring, affection, and belonging. By contrast, isolation and aloneness are heavy burdens for most
people who crave the companionship of others. By strongly identifying with individual

animals, people achieve a sense of appreciation and significance. The affection of another
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creature rarely substitutes for the companionship of other people, but it often provides an impor-
tant complement for expressing and experiencing closeness, intimacy, and a sense of kinship.

Bonding with nature also nurtures the capacities for cooperation and sociability. Caring and
seemingly being cared for by another enhance self-confidence and self-esteem. These benefits
accrue under normal circumstances but become especially pronounced during moments of cri-
sis and disorder. The tender, intimate responses of another can be physically and emotionally
restorative. When distressed, people often seek the therapeutic power of nature, whether through
companion animals, gardens, seashores, or other “healing” creatures and landscapes.

A negativistic value reflects the inclination to avoid and fear nature. Aspects of the natu-
ral world likely to provoke anxiety and aversion include snakes, spiders, large predators, habi-
tats like swamps and steep precipices, stormy seas, lightning, and more. These disturbing fea-
tures in nature often produce aversive reactions with little provocation. This response may
seem the antithesis of biophilia, which is translated literally as the “love of life.” Yet biophilia
reflects the inherent inclination to affiliate with nature, a tendency that includes apprehen-
sion and aversion as much as it does positive interest and affection.

Aversive reactions to nature can at times lead to destructive practices. Still, the inclination to
fear and occasionally harm elements in nature is more typically expressed at moderate levels.
Avoiding threatening aspects of the natural world is a functional tendency in any species that
helps avoid harm, injury, and even death. When it is rationally manifest, people benefit from iso-
lating and sometimes eliminating fearful natural elements. Human well-being depends on acquir-
ing skills and abilities associated with some degree of distancing from potentially injurious envi-
ronmental features. Lacking this awareness, people frequently behave naively, taking unnecessary
risks and ignoring their inevitable vulnerability before powerful and unpredictable natural forces.

Fear of the natural world at times can also provoke positive feelings of awe and respect.
By recognizing a power greater than ourselves—forces that can defeat and destroy us—we can
cultivate feelings of deference and respect. Awe connotes reverence mingled with fear, the real-
ization of a power and strength beyond oneself. Nature stripped of its power can become an
object of condescension and superficial amusement. A lion, wolf, or bear confined to a small,
barren cage rarely evokes much respect. Species and habitats that have been utterly subdued
provoke little admiration, humility, and regard. An ethic toward the natural environment, thus,
depends as much on some degree of fear and awe as on love and aesthetic appreciation.

Finally, a moralistic value reflects nature as a source of moral and spiritual inspiration. As
environmental philosopher Holmes Rolston suggested: “Nature is a philosophical resource,

as well as a scientific, recreational, aesthetic, or economic one. We are programmed to ask
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why and the natural dialectic is the cradle of our spirituality.”®! People obtain purpose and
spiritual significance in their lives by developing feelings of connection with creation.
Adaptive benefits include a heightened sense of meaning, increased self-confidence and self-
esteem, and a willingness to treat nature with kindness and respect.

A moralistic value fosters recognition of unity in life and creation. Human existence is per-
ceived to possess underlying meaning and purpose, a sentiment that supports spiritual and, at
times, religious belief. This feeling of relationship to something universal occurs among all cul-
tures and spiritual traditions throughout history. More recently, it has been rationalized through
the understandings of modern science. Studies of the natural environment have revealed a
remarkable degree of diversity reflected in 1.7 million classified species, an estimated 10 to 100
million existing species, and the extinction of 99 percent of all species that have ever existed.
Despite all this variability, science has also revealed an astonishing commonality uniting much
of life on earth. Most living creatures share common molecular, chemical, and genetic struc-
tures, similar circulatory and reproductive parts, and parallel bodily features. This extraordinary
web of relationship can be seen to unite a beetle on the forest floor, a fish in the ocean, an ungu-
late on the savanna, a bird on high, and a human in a modern metropolis. This perception of
relationship fosters a sense of an underlying unity governing life on earth, if not the entire
universe. Faith and confidence are nurtured by discerning commonalities that transcend the
aloneness of ourselves as single individuals isolated at a moment in time.

A moralistic perspective further encourages the willingness to conserve and protect nature.
People temper their tendencies to harm or destroy the natural environment when they per-
ceive a fundamental connection, or even kinship, binding them to other aspects of creation.
An ethic emerges from a perceived link between human well-being and the natural world.
The willingness to sustain nature derives as much from moral and spiritual inspiration as from
any calculated materialism and regulatory mandate.

Each of the nine biophilic values has been associated with various physical and mental ben-
efits derived from people’s ongoing, satisfying experience of the natural world. Each value devel-
oped evolutionarily because each has been instrumental in advancing human welfare and well-
being. The nine values collectively aftirm the human reliance on natural process and diversity to

achieve physical, material, emotional, intellectual, and moral benefits crucial to human existence.

Spirit of Place
A third concept that elucidates how people’s ongoing experience of nature enhances their

well-being is a secure, satisfying connection to the places where they work and reside.
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When people live in familiar, accessible, and cherished social and geographical settings,
they are more likely to reap the rewards of both the ecosystem services and the various
biophilic values described earlier. A sense of satisfying and secure relation to one’s phys-
ical and cultural environment has been called a “spirit of place,” independently by the land-
scape architect Frederick Law Olmsted and by Nobel Prize—winning biologist René Dubos.
Each described how when people feel tied to the places where they live, they convert these
locations from mere inanimate landscapes to something like a living entity, which becomes
a source of personal identity and endowed with a personality and spirit (Illustration 10).
Dubos suggested: “People want to experience the sensory, emotional, and spiritual satis-
factions that can be obtained only from an intimate interplay, an identification with the
places in which they live. This interplay and identification generate the spirit of the
place.”

Landscape historian John Brinckerhoft Jackson listed important characteristics of a sense
or spirit of place. These included a heightened awareness of familiar environments, a strong
sense of fellowship based on shared experience, and the occurrence and reoccurrence of rein-
forcing customs, habits, and rituals.%® All of these features reflect human-centered, or cultural,
dimensions of a spirit of place. They reveal how people living close to one another develop
a special sense of bonding to their particular cultural milieu over time.

When examined closely, cherished places are not just social and cultural settings but also
physical and ecological environments endowed with characteristics people associate with the
place’s distinctive identity. What makes a place special is the unique integration of culture
with nature. Places of lasting significance reflect human society in continuous, iterative inter-
action with the natural environment that over time produces a unique, emergent outcome that
cannot be explained as the consequence of either social or environmental forces alone. The
spirit of a place is the singular outgrowth of the marriage of nature and human culture. As
Dubos insightfully argued: “The environment acquires the [spirit] of a place through the
fusion of the natural and human order.”**

A spirit of place thus signifies the following:

* A comfortable, compatible connection between the cultural and natural heritage of an area

* The successful fusion of culture and nature within a biogeographical context resulting
in the fundamental alteration of each

* Constructed buildings and landscapes that reflect the distinctive natural and social char-

acteristics of a particular biocultural setting
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Illustration 10. A spirit of place reflects the satisfying convergence of physical and cultural attributes,
as this area of Connecticut suggests.

A spirit of place is reinforced by shared relationships among people within communities
offering a diversity of economic, educational, recreational, civic, and environmental serv-
ices and opportunities. A spirit of place engenders a sense of pride and identity with a neigh-
borhood and region. As philosopher Mark Sagoff suggested, it “results in an idea of sur-
roundings that arises from harmony, partnership, and intimacy.”®

Still, it must be acknowledged that most people in modern society highly value
opportunities for novelty, mobility, and the chance to explore the unfamiliar and
unknown. Yet, even in contemporary society, most people appreciate when they return
to the secure, reassuring place they call home. This sense of enduring relationship and
connection to a particular place is sometimes referred to as possessing “roots,” a concept
reflecting both social and biological significance. The desire to have roots is a funda-
mental and often underappreciated aspect of human existence, as French philosopher

Simone Weil suggests:

To be rooted is perhaps the most important and least appreciated need of the human soul. It is one
of the hardest to define. A person has roots by virtue of his real, active, and natural participation

in the life of the community, which preserves in living shape certain particular expectations for the
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future. . . . Every human being needs to have multiple roots. It is necessary for him to draw well-
nigh the whole of his moral, intellectual, and spiritual life by way of the environment of which he

forms a part.®

Various forces of contemporary society seem to have eroded this sense of rooted relation and
identification with the spirit of the places where people reside. We have witnessed this regret-
table phenomenon in a growing unfamiliarity and disconnection with the places we inhabit.
This anonymous relation has been called “placelessness,” described by geographer Edward
Relph as the “weakening of distinct and diverse experiences and identities of places” (Illustration
11).%7 Aspects of modern life that contribute to a sense of placelessness include transience, exces-
sive mobility, the loosening of neighborhood and community ties, economic globalization,
the decline of extended family networks, urban sprawl, loss of open space, environmental and
biological degradation and pollution, and an anonymous and alienating architecture.

When placelessness prevails, people are rarely committed to maintaining the cultural or
ecological features of the places where they reside. They lack feelings of responsibility and
stewardship for sustaining the spirit of their place. Writer Wendell Berry describes the con-
sequences of placelessness in this way: “Without a complex knowledge of one’s place, and
without the faithfulness to one’s place on which such knowledge depends, it is inevitable
that the place will be used carelessly, and eventually destroyed.”®® Mark Sagoff further sug-
gests that placelessness makes us feel like “strangers in our own land” and is often a core char-
acteristic of the contemporary environmental crisis. He writes: “Much of what we deplore
about the human subversion of nature—and fear about the destruction of [both the natural
and human built] environments—has to do with loss of security one has when one relies
upon the characteristic aspects of places and communities one knows well. What may worry
us most is the prospect of becoming strangers in our own land.”®®

Despite the seeming decline in secure, satisfying connections to the places where peo-
ple work and reside, contemporary society also offers many opportunities for meaningful
relation to nature. Even in our highly mobile and somewhat rootless culture, the following

positive trends in people’s experience of nature can be cited:

* More Americans visit zoos and aquariums each year than attend all professional base-
ball, basketball, and football games combined.
* A majority of Americans annually watch at least one nature-related television program.

* Visits to national parks have soared, with more than 400 million visits occurring annually.
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Illustration 11. In contrast to spirit of place, “placelessness” reflects an unfamiliarity with and disconnec-

tion from one’s physical and social environments, which can occur in neighborhoods like the one shown here.

* Ecotourism has become one of the fastest-growing segments of the international travel
industry.
* Three million people participate in whalewatching trips each year, an activity virtually

unknown just fifty years ago, when these creatures were being slaughtered to near extinction.”

These statistics reflect the many opportunities for contact with nature in modern society that
occur beyond the boundaries of local communities or that require a pronounced connec-
tion to the spirit of particular places. Yet these activities are typically peripheral to most peo-
ple’s lives and of fleeting, if not superficial, significance. By contrast, achieving the ecolog-
ical benefits that come from experiencing a healthy environment or nurturing our various
biophilic values requires regular, repeated contact with nature in secure, satisfying, and rein-
forcing local settings. For most people, this means having access to place-based environmental
and cultural contexts marked by familiarity, access, and security. When strongly connected to
the places where they work and reside, people are far more likely to derive the services of
a healthy environment and to reap the benefits of their developed biophilic values.

Places of meaning and significance are more than lifeless aggregates of physical material.
When healthy, familiar, and relevant, these places become a part of our very identities, and
we imbue them with an animate quality or spirit. Recognizing the tendency of healthy

ecosystems and meaningful places to become life-like, the great ecologist Aldo Leopold
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Figure 8. “Thinking like a Mountain™ Linking Ecosystem Structure and Function with
Environmental Experience and Quality of Life

referred to “thinking like a mountain.””! The spirit of a place, like a healthy ecosystem, gives
rise to and sustains life. The phrase “thinking like a mountain” links the various factors
emphasized in this chapter—ecosystem services, biophilic values, and spirit of place—to the

enduring connection between nature and human well-being (see Figure 8).

Conclusion
We have reviewed various findings and offered several explanations for why the positive experience
of nature continues even in modern society to be essential for human physical and mental well-being.
This chapter has explored the interdependencies of nature and humanity that originate
in human biology but are greatly influenced and conditioned by our species” unique capac-
ities for learning, culture, and free will. Although people are capable of lifelong learning, the
most critical period for forming any genetically encoded tendency is likely to be childhood.
Chapter three explores the particular importance of ongoing contact with nature for healthy,

functional maturation and development during childhood.



Nature and
Childhood Development

I dreamed I was in an elephant.

I dreamed I was stepped on by a giant chicken.
I dreamed I was dreaming.

I dreamed I had no brain.

I dreamed that my ears were bigger than me.

I dreamed that I had static hair forever.

I dreamed that I ate too much food.

I dreamed that when I sneezed it was a tornado.
I dreamed when I spit it was a great flood.

I dreamed that I flew to a different galaxy.

I dreamed that I was a brownie and I ate myself.
I dreamed I turned into a hockey puck and got a lot of concussions.
I dreamed I had to be cross-eyed forever.

I dreamed I finished my poem.

—Peter Weinberg, age 7

he previous chapter offered both evidence and theory to support the contention that
Thuman physical and mental well-being inextricably depends on the quality (if not the
quantity) of people’s experience of the natural environment and that this dependence remains
critical in our modern, increasingly urban world. To explain this reliance, we considered

the notions of ecosystem services, biophilia, and the spirit of place, all concepts rooted in

Much of the material in this chapter is also partially covered in S. Kellert, “Experiencing nature: Affective, cognitive, and eval-
uative development in children,” in P. Kahn and S. Kellert, eds., Children and Nature: Psychological, Sociocultural, and Evolutionary
Investigations (Cambridge, MA: MIT Press, 2002).
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human biology but highly shaped by people’s experience, learning, and culture. Assuming
that the human affinity for nature is partially genetically encoded—a product of our hav-
ing evolved in a natural rather than an artificial world—the importance of childhood must
be recognized as the period when this contact with nature first occurs. Even for the human
animal, which appears uniquely capable of constructing its world and learning throughout
its lifetime, the fundamental development of any biologically rooted tendency is likely to
occur during childhood.

This chapter explores this importance of childhood contact with nature, particularly for
children’s emotional, intellectual, and evaluative development. We consider how children’s
physical and mental well-being depends on the quality of their experience of the natural

world. Several important questions guide our exploration:

* How much and what kind of contact with nature is necessary for healthy childhood
development?

* Does a child’s experience of nature vary in importance at different ages or stages dur-
ing childhood?

* What are the effects during childhood of varying forms of direct, indirect, and symbolic
contact with nature? Do these impacts differ at varying ages?

* Do children today encounter fewer direct and spontaneous opportunities for experi-
encing nature? If so, does this reduced contact affect their maturation?

» What are the developmental consequences of an increase in indirect and, especially,
vicarious forms of contact with nature? Can this shift compensate for a decline in direct
experience of the natural world?

* What happens when children become separated and estranged from the natural envi-

ronment because it has become significantly degraded or difficult to access?

Although critical for attempting to understand the developmental importance of childhood
contact with nature, these questions have received surprisingly little scholarly attention. For
example, a review of widely cited publications with such provocative titles as The Ecology of
Human Development and Ecological Psychology found the words ecology and environment used
to describe the effect of the human-built and social environment rather than the natural envi-
ronment on children.! Fortunately, this situation is changing, although most social science
research still devotes little attention to the subject, while the field of environmental educa-

tion largely emphasizes cultivating children’s knowledge and appreciation of the natural envi-
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ronment rather than the environment’s role in their physical and mental development.
Commenting on the inattention to nature’s role in childhood development, psychiatrist

Harold Searles remarked that

most writings concerning human personality development limit themselves for all practical pur-
poses to considerations of interpersonal processes. The nonhuman environment is, by implica-
tion, considered as irrelevant to human personality development, as though the human race were
alone in the universe, pursuing individual and collective destinies in a homogenous matrix of

nothingness, a background devoid of form, color, and substance.?

Given the relative lack of available research, this chapter’s conclusions will be preliminary
and tentative. We will draw on a spate of recent research and writing on the topic, includ-
ing essays in a book this author recently coedited with psychologist Peter Kahn, Children and
Nature: Psychological, Sociocultural, and Evolutionary Investigations, to explore how varying types
of contact with nature affect children’s emotional and intellectual development.’

Children’s experience of nature involves three kinds of contact: direct, indirect, and vicar-
ious (or symbolic) experience. Direct contact refers to interaction with largely self-sustaining
features and processes of the natural environment. These forms of direct contact include
plants, animals, and habitats that function mostly independent of human input and control,
although they may sometimes be affected by human activity. Direct experience of nature is
often spontaneous and unplanned, occurring in relatively unmanaged areas, such as a meadow,
a creek, a forest, or sometimes even a park or a child’s backyard. Ecologist Robert Pyle
describes these settings as places where “kids . . . [are| free to climb trees, muck about, catch
things, and get wet.” These areas include “watercourses, such as creeks, canals, ravines, and
ponds, a big tree, a clump of brush, bosky dell, or hollow; parks, especially undeveloped ones;
and old fields, pastures, and meadows.”*

By contrast, children’s indirect experience of nature, although involving actual con-
tact, occurs in created and highly controlled environments that depend on ongoing human
management and intervention. Indirect experience of nature tends to be highly structured,
organized, and planned; it may occur in settings such as zoos, botanical gardens, nature cen-
ters, museums, and parks. These indirect encounters sometimes involve domesticated ani-
mals (pets), household plants, or other elements of the nonhuman world that have been
incorporated into the human household. Domesticated creatures usually mean cats and dogs

but can also include horses, birds, and even fish or a potted plant that retains qualities of
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“wildness.” Children’s indirect experience of nature can also occur through flower and veg-
etable gardening, raising livestock, and interacting with creatures and habitats that require
human input and control.

The vicarious, or symbolic, experience of nature does not involve contact with actual liv-
ing organisms or environments but, rather, with the image, representation, or metaphorical
expression of nature. Vicarious experience can be clearly evident or, at times, highly styl-
ized and obscure. Children today encounter a wide range of vicarious images and symbols
of the natural world—a teddy bear, the three pigs, the big bad wolf, Mickey Mouse, Lassie,
Winnie the Pooh, depictions in such films as Free Willy and Never Cry Wolf, and in National
Geographic specials and other television programs such as Animal Planet. Such vicarious rep-
resentations of nature are surprisingly prolific despite modern society’s diminishing direct
contact with nature, a consequence both of revolutionary new electronic media (film, tele-
vision, computers) and of the widespread occurrence of more traditional forms of written
communication (books, magazines, comics).

Counter to the notion that vicarious natural contact may be a particularly contempo-
rary phenomenon, the symbolic experience of nature has an ancient lineage, perhaps as old
as human society itself, which is encountered in the oldest rock art and more figuratively
in innumerable myths, fables, tales, and totems over the long course of human evolution. Still,
the unprecedented development of mass communications technology appears to have pro-
duced an extraordinary proliferation of natural images. Some people worry that such vicar-
ious experience is rapidly replacing the more direct and spontaneous forms of childhood con-
tact with the natural world, an issue that will be discussed later in this chapter. First, we will
explore the relative role of each form of contact with nature in children’s development. In
this regard, we will link these forms of contact with nature to three kinds of childhood devel-
opment: (1) cognitive or intellectual, (2) affective or emotional, and (3) evaluative or moral

development (Figure 9).

Nature and Cognitive Development

A taxonomy of cognitive development developed by psychologist Benjamin Bloom and his
colleagues identified six stages in children’s normal intellectual development, moving from
relatively simple to more complex levels of understanding, problem solving, and thinking.’
The shift from one cognitive stage to another is typically sequential and hierarchical, with
one intellectual stage usually following the preceding one. A summary of the six stages

includes the following:
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Modes of
Learning
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Symbolic

Modes of
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Figure 9. Modes of Experiencing Nature and Modes of Learning in Maturation and Development

* Stage one: Knowledge. The first stage emphasizes the child’s emerging capacities to under-
stand basic facts and terms and then apply this knowledge to presenting ideas, render-
ing broad classifications, and expressing a rudimentary understanding of causal rela-
tionships.

* Stage two: Comprehension. The second stage involves the child’s developing capacity to
interpret and paraphrase information and ideas and then extrapolate these understand-
ings to other situations.

* Stage three: Application. The third stage stresses the child’s maturing capacity to apply
knowledge in generating ideas, concepts, and even principles applied to a wide range
of situations.

* Stage four: Analysis. The fourth stage involves the child’s evolving ability to examine and
then break down knowledge into constituent parts and then use this understanding to
elucidate underlying relationships.

* Stage five: Synthesis. The converse of analysis (stage four), the fifth stage emphasizes the
child’s ability to integrate and collate knowledge from discrete parts, organize it into
structured wholes, and then use this knowledge to identify and understand relation-

ships.
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* Stage six: Evaluation. The final stage in cognitive development involves the child’s abil-
ity to form judgments about the functional significance of parts of patterned and struc-

tured wholes based on carefully examining evidence, impacts, and outcomes.

As noted, the major task of the first stage of cognitive development is forming basic under-
standings of facts and terms, creating rudimentary classifications, and crudely discerning
causal relationships. The natural world greatly aids this emerging capacity because it affords
numerous highly stimulating and engaging opportunities to identify and order basic infor-
mation and ideas. At a relatively early age, children encounter in nature a vast array of objects
for labeling and discriminating features and properties. The young child continually con-
fronts opportunities to assign names and categories to basic and nearly ubiquitous features
of his or her life, including trees, bushes, plants, flowers, birds, mammals, habitats, and land-
scapes.

Moreover, this process occurs in direct ways as well as through more representational,
metaphorical means. Part of nature’s attraction for the young is its wide range of subjects
encountered in so many forms. For example, in North America almost all children encounter
to some degree oaks, maples, pines, poison ivy, dandelions, roses, tulips, dogwoods, robins,
cardinals, turtles, snakes, fish, ants, mosquitoes, clams, crabs, rivers, lakes, streams, valleys,
rocks, clifts, boulders, wind, rain, clouds, and more. They also confront this wealth of sub-
ject matter, and a nearly equal richness of more remote or fantastic creatures, such as tigers,
bears, hippos, giraffes, dinosaurs, and monsters, in realistic as well as stylized ways. The abun-
dance of actual and symbolic opportunities nature offers for naming, sorting, and classifying
is unrivaled by any other aspect of the child’s world. Moreover, a major appeal is that these
objects are fundamentally similar to the child either because they are alive or because they
relate closely to his or her everyday world. Nature offers all children an especially salient and
dramatic focus for developing the capacities to know, label, and classify, which are basic to
the first stage of cognitive maturation.®

This opportunity occurs not only through direct contact or observation of nature but also
through more metaphorical means. Children’s preschool books, for example, offer many

images drawn from nature to help develop the ability to name, categorize, and count. The

” « ” «

stories include such characters as “one bear,” “two giraffes,” “three lions,” “four hippos,” or
“five mountains,” but rarely contain contrived artifacts of an entirely human constructed
world. Nature’s depiction is often anthropomorphic in these tales, but this represents a stim-

ulating approach that almost always engages children.
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Anthropologist and veterinarian Elizabeth Lawrence uses the provocative term cognitive
biophilia to suggest that images and symbols of nature are often used to aid human commu-
nication and maturation.” Even in our modern society, which is characterized by extraordi-
narily inventive fabrication, images drawn from the natural world continue to provide an unri-
valed, irreplaceable context for challenging children’s cognitive development. For children,
nature is the richest, most detailed, and most readily available informational context they are
ever likely to encounter.?

Contact with nature in children’s cognitive maturation can also be identified in the sec-
ond stage of intellectual development, comprehension. Comprehension emphasizes the
translation, interpretation, and extrapolation of facts and ideas involved in collating and
validating information through observation and experience. Both real and imagined
encounters with the natural world offer children a wide range of accessible and emotion-
ally salient opportunities to develop this ability to analyze, assimilate, and comprehend
facts and ideas.

A major challenge of childhood is developing the ability to translate and interpret expe-
rience by systematically assessing objective, empirical evidence. Examining the world through
the eyes of a child, we see again that nature provides numerous opportunities to develop
this capacity through objects that are frequently encountered in a child’s ordinary life. For
example, the North American child learns to comprehend that snow falls at certain temper-
atures and rain at others; that trees grow in soil and not in water or through asphalt; that
ducks and geese inhabit wet rather than dry or upland places; that butterflies fly during the
day and moths at night; that many, rather than one or a few trees, constitute a forest; that cat-
tle and sheep group together in herds while large predators generally stand alone and apart;
that crabs and clams muck about in marshy rather than dry habitats; and more.

Indeed, no other aspect of a child’s life offers this degree of consistent but varied chances
for critical thinking and problem solving—a steady diet for the mind as well as the body.
The child engages in an ongoing dynamic of intellectual development by distinguishing crea-
tures, natural features, and environmental processes; by lumping and classifying life and non-
life into categories of relation and distinction; by observing and interpreting the processes of
feeding, reproducing, surviving, and dying. The child observes many normal and abnormal
events in nature, helping him or her progress from simple acts of identification and classifi-
cation to more complex conceptualizations and predictions. This spiral through the various
stages of cognitive maturation aided by a matrix of direct, indirect, and symbolic experiences

of nature helps condition and strengthen the muscle we call the mind.
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To expedite our discussion, we will bypass similar descriptions of the four remaining
stages of cognitive development to consider how contact with nature can influence children’s

affective development.

Nature and Affective Development
The natural world strongly affects children’s emotional maturation. Again, we can draw from
the work of developmental psychologists in examining this relationship. David Krathwohl

and his colleagues identified five stages in emotional maturation:

* Stage one: Receiving. The first stage focuses on the child’s developing awareness of and
sensitivity to facts, information, and ideas, and the willingness to receive and consider
this information.

* Stage two: Responding. The second stage emphasizes the child’s capacity to react to and
gain satisfaction from receiving and responding to information, situations, and ideas.

* Stage three: Valuing. The third stage involves the child’s ability to attribute worth or impor-
tance to information, ideas, and situations, reflecting a clear and consistent set of pref-
erences and commitments.

* Stage four: Organization. The fourth stage emphasizes the child’s ability to internalize and
organize preferences and assumptions of worth into a consistent, stable, and predictable
pattern of values and beliefs.

* Stage five: Characterization by a value or value complex. The final stage reflects the child’s

ability to integrate values and beliefs into a coherent worldview or philosophy of life.’

Only the first two stages of this taxonomy are considered here in examining children’s
experience of nature in affective development. Stages three through five are treated as a
separate growth process that is neither entirely affective nor cognitive but, rather, is a com-
bination of the two. In other words, values are viewed as a combination of intellect and
feeling.'°

In the first two stages of affective development, children develop the capacities to receive
and respond to information, ideas, and situations. These emotional states encourage intel-
lectual maturity as children form emotional interests that motivate them to seek and under-
stand information and ideas. Children’s feelings can be considered building blocks for acquir-
ing knowledge, as suggested by psychologist Leonard Iozzi: “[There is] significant evidence

that the affective domain is the key entry point to learning and teaching.”!!
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What aspects of a child’s world provide an emotional basis for receiving and respond-
ing to new information and ideas? Certainly, significant people (parents, siblings, friends,
teachers, neighbors) represent an irreplaceable core that encourages emotional receptivity and
attachment. However, children are also highly attracted to the natural world, most particu-
larly to its living forms. A child’s experience of nature, especially of other animals, provides
an emotionally powerful, if secondary, basis for affective development.

How does this occur? A child responds to stimuli with such basic emotional states as like,
dislike, attraction, aversion, doubt, joy, sorrow, fear, wonder, and more. For most children,
the natural world consistently elicits these and other basic emotional states. For example,
young people encounter in nature various creatures that look, move, and feel like themselves.
These resemblances prompt children to respond emotionally, most importantly by extending
to these creatures the presumed capacities to feel and to think, which produces an emotional
bond and assumption of reciprocity. As psychologists Gene Myers and Carol Saunders
explain: “Animals are so fascinating [for children because] they are highly responsive and
offer many dynamic opportunities for interaction.”'* These researchers identified four prop-
erties of familiar animals that generally prompt children to identify emotionally with them:
(1) “agency,” the seeming ability of certain animals to initiate and sustain patterns of behav-
ior; (2) “affectivity,” the apparent capacity of certain creatures to express and reveal feelings;
(3) “coherence,” the tendency of particular animals to react and respond to children; and
(4) “continuity,” the willingness of some animals (particularly companion animals) to repeat
behaviors in response to a child. All four factors typically result in certain animals becom-
ing subjects of children’s emotional attachment, which aids the children’s evolving capaci-
ties for receiving and responding to information, situations, and ideas.

These affective encounters with animals, and with nature in general, tend to be so signifi-
cant that most adults looking back on their childhood cite the natural world as an emotion-
ally critical aspect of their youth. Psychologist Rachel Sebba reports that an extraordinary 96.5
percent of all adults she studied, who represented a wide range of age, gender, and other demo-
graphic groups and were raised in both urban and nonurban settings, identified the outdoors
as being of critical emotional significance during their childhood. Moreover, the natural set-
tings recalled were typically quite simple and ordinary, such as a backyard or nearby park.'?

For many adults, these early childhood experiences of nature constitute a treasured emotional
legacy that they draw on for personal creativity. Pioneering psychologist Edith Cobb reports in
her study The Ecology of Imagination in Childhood that many highly gifted persons cite the mem-

ory of particular childhood environments as an emotional basis for their creative production. These
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childhood experiences enabled them “to renew the power and impulse to create at its very source.”
Childhood contact with nature formed for these persons an aftective crucible on which they forged
a sense of wonder, exploration, and discovery. The encounters were frequently joyful, adventur-

ous, and surprising as well as a source of curiosity, mystery, and inventiveness. As Cobb suggests:

The child’s sense of . . . nature is . . . basically aesthetic and infused with joy in the power to
know and to be. These equal, for the child, a sense of the power to make. . .. The child’s sense
of wonder, displayed as surprise and joy, is aroused as a response to the mystery of [the] stim-
ulus [of nature] that promises “more to come” or, better still, “more to do”—the power of per-

ceptual participation in the known and unknown.'*

Cobb also invokes the poetry of Walt Whitman to explain the emotive power of nature for

children and its ability to infuse them with wonder and joy:

There was a child went forth every day,

And the first object he looked upon, that object he became,

And that object became part of him for the day or a certain part
of the day,

Or for many years or stretching cycles of years.

The early lilacs became part of the child,

And grass and white and red morning glories, and white and red
clover, and the song of the phoebe-bird,

And the Third-month lambs and the sow’s pink-faint litter, and

the mare’s foal and the cow’s calf.'’

The environmental scientist Rachel Carson similarly observed how often a child’s capacity
for wonder, exploration, and discovery begins with and is encouraged by an emotional expe-
rience in and identification with nature. She suggested that feelings of interest, enthusiasm,
and joy typically originate in the natural world and become motivating forces in childhood
learning and cognitive development. She also noted how often these feelings precede and

motivate intellectual maturation. Carson wrote:

For the child . . . it is not half so important to know as to feel. If facts are the seeds that later

produce knowledge and wisdom, then the emotions and the impressions of the senses are the
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fertile soil in which the seeds must grow. The years of early childhood are the time to prepare
the soil. Once the emotions have been aroused—a sense of the beautiful, the excitement of
the new and the unknown, a feeling of sympathy, pity, admiration or love—then we wish for
knowledge about the object of our emotional response. Once found, it has lasting meaning. It
is more important to pave the way for the child to want to know than to put him on a diet of

facts he [or she] is not ready to assimilate.!®

Experiencing nature during childhood engenders both curiosity and the passion to learn that
reflects a willingness to give and receive information, facts, and ideas. By interacting with
the natural world, children encounter a matrix of diverse and stimulating opportunities to
engage such affective capacities as wonder, imagination, and joy. Children’s experience of
nature provides a source of deep and enduring emotional significance throughout people’s

lives. As Rachel Carson suggests:

A child’s world is fresh and new and beautiful, full of wonder and excitement. . .. What is the
value of preserving and strengthening this sense of awe and wonder, this recognition of some-
thing beyond the boundaries of human existence? Is the exploration of the natural world just
a pleasant way to pass the golden hours of childhood or is there something deeper? I am sure
there is something much deeper, something lasting and significant. . . . Those who contemplate
the beauty of the earth find reserves of strength that will endure as long as life lasts. There is
symbolic as well as actual beauty in the migration of the birds, the ebb and flow of the tides,
the folded bud ready for the spring. There is something infinitely healing in the repeated refrains

of nature.!”

In addition to wonder, fascination, and emotional attachment, a child’s experience of nature
can elicit far less pleasant feelings, such as uncertainty, anxiety, pain, and fear. The emotional
power of nature to inspire and instruct depends on sentiments ranging from pleasure and sat-
isfaction to vulnerability, foreboding, and a feeling of danger. If not overwhelming, all of
these positive as well as negative emotions contribute to maturation and development.
Why does the natural world emotionally arouse children so strongly and consistently? Part
of the answer lies, as psychologist Rachel Sebba suggests, in its being “an unfailing source of
stimulation.”'® Nature provides an endless bounty of circumstances that prompt an emotional
as well as an intellectual response. Imagine for a moment the wide variety of emotional states

associated with the following scenario: A young girl and her friends make a long, fatiguing
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climb up a wooded mountain at the edge of town. They enter a dark, foreboding forest and
eventually emerge into the light at the mountain’s peak, where they look far into the distance.
They return along the edge of a steep, dark canyon, where they spy a soaring hawk above and
also occasionally look down at curious crawling insects as they challenge and explore the
unknown. Fearing they are lost, they eventually stumble on a road that leads back home. In the
course of their short journey, they experience pleasure, wonder, fascination, apprehension, anx-
iety, and more, all raw material in the process of emotional and intellectual maturation.

Nature provides young people with diverse and challenging opportunities for affective
and cognitive growth. These experiences present many ways for children to cope and adapt,
often in contrast to the ambiguity and complexity of their dealings with adults. As psychia-
trist Harold Searles observes: “The non-human environment is relatively simple and stable,
rather than overwhelmingly complex and ever shifting . . . and generally available rather than
walled off by parental injunctions.”"’

The emotional importance of nature for children is also found in stories and fantasy. Nature’s
mystery and wonder are frequently revealed through children’s stories, fables, fantasies, and even
dreams.”® This world of make-believe includes high mountains soaring into the mist; frighten-
ing creatures plotting people’s demise; and young boys and girls aided by animal friends who
manage to save the day for their families and friends. These fantasies provide ways for children
to engage their sense of mystery, wonder, uncertainty, adventure, and fear of failure. Fantasizing
about nature offers children highly emotional encounters in important and often disguised ways.

A potentially disturbing aspect of contemporary life is the rapid growth of fictional and
fantastic depictions of the natural world accompanied by a pronounced decline in direct and
real encounters.?! Children too often today confront a contrived, artificial nature in place
of an actual, ordinary experience. Confronting nature as fantasy creatures in story and film
or as herds of exotic wildlife on television may be entertaining and sometimes instructive,
but it can never adequately substitute for direct and real contact. The contrived experience
of nature rarely provokes in children strong and lasting emotional responses, such as won-
der, joy, surprise, challenge, and discovery. This sense of excitement, adventure, and imagi-
nation that a familiar experience of nature can provide is illustrated by poet Dylan Thomas’s

recollection of a local park from his youth:

Though it was a little park, it held within its borders of old tall trees, notched with our names and
shabby from our climbing, as many secret places, caverns and forests, prairies and deserts, as a coun-

try somewhere at the end of the sea. . . . And though we could explore it one day, armed and des-
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perate, from end to end, from the robbers” den to the pirates cabin, the highwayman’s inn to the
cattle ranch, or the hidden room in the undergrowth, where we held beetle races, and lit the wood
fires and roasted potatoes and talked about Africa, and the makes of motor cars, yet still the next
day, it remained as unexplored as the Poles. . . . And that park grew up with me; that small world
widened as I learned its secrets and boundaries, as I discovered new refuges and ambushes in its

woods and jungles; hidden homes and lairs for the multitudes of imagination.??

Again, this question of the relative importance of direct versus indirect symbolic experience
of nature in children’s maturation in modern society will be considered in more detail later

in this chapter. Next, we examine the role of contact with nature in evaluative development.

Nature and Evaluative Development
Evaluative maturation refers to a child’s evolving capacity to form values, a fundamental
aspect of moral development. Understood as the attribution of worth or importance to—as well
as the realization of benefits from—information and situations, values reflect a clear, consis-
tent set of judgments and preferences. Values are the synthesis of emotion and intellect, an orga-
nizational property that cannot be explained by or reduced to either affect or cognition alone.
Healthy maturation involves the formation of children’s values of nature. The nine biophilic val-
ues described in chapter two form the basis of this development; when they become function-
ally evident, they enable children to adapt more readily as they mature into adults.?*> Because
these biophilic values are weak biological affinities, their operative development in children
depends on adequate experience, learning, and social support. Although they were described
fully in chapter two, let us briefly review the prominent benefits of each value here.
Developing an aesthetic value stimulates a child’s curiosity, imagination, and ability to cre-
ate and discover; to discern order and organization; to form ideas about symmetry, harmony,
and balance; and to recognize the potential for achieving safety, sustenance, and security.
Developing a dominionistic value fosters a child’s resourcefulness and the ability to cope with
adversity, to take risks and confront the unknown, to explore and discover, to achieve a sense
of independence and autonomy, and to gain self-confidence and self-worth. Forming a human-
istic value enhances a child’s capacity for bonding, companionship, and giving and receiving
affection; caring for others and expressing intimacy and trust; and being sociable and coop-
erative. Developing a moralistic value increases a child’s ability to form judgments about good
and bad, to treat the world with kindness and respect, to develop a sense of faith and trust,

and to experience spiritual meaning and purpose.
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Developing a naturalistic value enhances a child’s curiosity, exploration, and discovery;
demonstrating competence and craft; and achieving self-confidence and self-esteem. Forming
a negativistic value helps a child avoid harm and injury; minimize risk and uncertainty; and
experience feelings of awe, humility, and respect for forces greater than the self. Developing
a scientific value fosters a child’s capacity for observation, analysis, and empirical examina-
tion; critical thinking and problem solving; and appreciation and respect for the diversity and
complexity of creation. Forming a symbolic value enhances a child’s classificatory and taxo-
nomic skills, communication and cognitive capacities, and ability to cope with complicated
aspects of psychosocial development through imagery and story. Finally, developing a wutili-
tarian value enhances the child’s ability to achieve physical comfort and security, to demon-
strate craft and skill, and to eventually reap material and physical rewards.

Three major stages occur in the maturation of children’s values of nature. The first stage
generally occurs before age six or during early childhood and focuses on developing utili-
tarian, dominionistic, and negativistic values of nature. These values reinforce a child’s sense
of physical and material security and the avoidance of threat and danger. Although not absent
during this period, affection for nature is subordinated to the more fundamental concerns for
safety, sustenance, and security. The very young are anxious about direct and uncontrolled
contact with nature, with the exception of restricted contact with highly familiar creatures
and settings (e.g., companion animals encountered close to family members and trusted oth-
ers). Exploratory encounters typically occur in the protective, guiding environment of the
home. During early childhood, children are fascinated by drawings and photographs of
nature, particularly of big and familiar animals—such as fat hippos; long, preposterous
giraffes; and frightening yet thrilling wolves—that help develop their abilities to identify and
acquire language and numeric skills.?*

The second stage in the development of children’s values of nature occurs during middle
childhood (roughly ages six to twelve). During this period, the child forms basic ideas about
nature and gains a rudimentary empirical understanding of the natural world. Middle childhood
marks a time of rapidly developing humanistic, symbolic, and aesthetic values of nature. Children
at this age learn to recognize other creatures and habitats, although still primarily those near their
own homes and neighborhoods rather than in wild settings. Children in middle childhood also
begin to appreciate other creatures as independent and autonomous, existing apart from their
own immediate interests and needs, and they start to comprehend the “differentness” and “oth-
erness” of life. They also develop the capacity to form strong bonds with animals, especially with

companion animals and well-known species. As their grasp of the separateness of the natural
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world grows, they further begin to develop a sense of responsibility and caring for nature based
on conscience rather than simply on punishment for doing something wrong.

During middle childhood, children also begin to venture away from the immediate home
into the relatively unfamiliar terrain of the backyard and neighborhood, as they start to
engage and immerse themselves in more natural and less domesticated settings. Here, they
can expand their interests, curiosities, and feelings of competence independent of adult super-
vision. Children of this age rapidly develop a cognitive interest in the natural world, includ-
ing basic information and ideas about nature that assist in problem solving and creative ven-
tures (often in neighborhood open spaces). These local natural settings provide many chances
for children during middle childhood to explore, discover, imagine, and create.*> As psy-

chologist David Sobel explains:

Middle childhood is a critical period in the development of the self and in the individual’s rela-
tionship to the natural world. The sense of wonder of early childhood gets transmuted in mid-
dle childhood to a sense of exploration. Children leave the security of home behind and set out
... to discover the new world. . . . Middle childhood appears to be the time when the natural
world is experienced in highly evocative ways. It appears to be the time when children strike
out, alone or with peers, to explore an ever-expanding repertoire of reachable places, in search

of new experiences and adventure.?®

During middle childhood, children also use natural settings to develop an identity apart from
their parents and immediate household. Eminent psychologist Erik Erikson describes mid-
dle childhood as a time when the young person becomes engaged in making things, demon-
strating industry and competence, and establishing a self apart from adult control.?” Nearby
nature in particular affords children of this age a varied and stimulating source for creating
a place away from but near the home—for example, forts, dens, hideouts, and playhouses.
Commonly secreted in the foliage of ordinary nature, these constructions provide the chance
for independent creation, producing a sense of autonomy and confidence in children of this
age as they manipulate objects in the effort to create their own world of safety and security.
As Sobel further describes:

During . . . middle childhood, the self is fragile and under construction and needs to be pro-
tected. . . . The secretive nature of the hiding place is significant. . . . To go farther in their explo-

rations, many children at this age create an outpost, a place to be “at home” in the outdoors.
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Forts and playhouses serve as places to look at the world from a place of one’s own, as places
for experimenting with how to put things together. The satisfaction of being able to transform

the environment successfully and comfort in being able to make a place for oneself.?

These constructive, creative encounters with nature during middle childhood often produce
great satisfactions—as well as memories commonly retained into adulthood. As writer
Wallace Stegner observes: “There is a time somewhere between five and twelve . . . when an
impression lasting only a few seconds may be imprinted . . . for life. . . . Expose a child to a
particular [natural] environment at this susceptible time and he will perceive in the shapes
of the environment until he [or she] dies.”*

Psychologist Louise Chawla reported that adults almost universally cite the outdoors
of middle childhood as one of the most significant settings of their childhood. She sug-
gests that adults use these recollections of nature for what the poet Wordsworth called
“tranquil restoration,” a time to reflect and draw strength from the presumed simplicity and
beauty of youth. Citing research by Hoftman, Chawla asserts that adults reminiscing about
childhood emphasize “moments [in nature] in which [they] seemed to experience a . ..
sense of rapture or great harmony.” These instances of intimate immersion in nature often
become seared in memory and are recalled throughout a person’s life, particularly at
moments of crisis or injury.*°

Symbolizing nature is also important for children’s development during middle child-
hood.*! Unlike the very young, whose images of nature focus mainly on naming and count-
ing, the fantasies of middle childhood dwell on more complicated matters of psychosocial
development. Children at this age use nature symbolically to confront issues of identity, self-
hood, good, evil, trust, betrayal, innocence, guilt, order, and chaos. They accomplish this
through stories, tales, and myths involving characters such as Cinderella, Snow White, Winnie
the Pooh, the Lord of the Rings, and others. Children confront in these often anthropo-
morphic stories disturbing and risky situations of conflict, need, desire, power, and author-
ity, though almost always in beguiling and enchanting ways. Psychologist Bruno Bettelheim,
in his classic essay “The Uses of Enchantment,” emphasizes the symbolic utility of the non-

human world, described here by human ecologist Paul Shepard:

The [children’s stories] dramatize the intrinsic childhood worries which the youthful listener
unconsciously interprets as his [or her] own story and his [or her] own inner self . . . [Bettelheim)]

believes the problems to be universal, having to do with protection from malicious relatives, the
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uncertain intentions of strangers, [the child’s] verbal or physical limitations, . . . the bodily
changes and functions associated with growth, . . . rivalry, jealousy and envy. . . . Every story is
a magical prophecy of personal transcendence. . . . Their message is that special skills, often
the powers represented by different animal species, will come to the rescue, solve the problems,

save the day.*?

The third stage in children’s development of their values of nature occurs during adolescence
(ages thirteen to seventeen). Children at this age significantly develop their ecological, moral-
istic, and naturalistic perspectives of the natural world. Rapid, pronounced development of
abstract and conceptual reasoning about nature occurs, helping adolescent children form eth-
ical and moral judgments about their relationship to the natural world.

They understand and appreciate larger spatial and temporal scales, which are reflected
in their evolving grasp of such concepts as ecosystems and evolution. They also become more
concerned about moral obligations to care for and to protect nature, particularly treatment of
other animals and issues of inflicting pain, suffering, or causing pollution and despoiling the
natural environment. This does not suggest that younger children are incapable of forming
moral judgments about the natural world; rather, this evaluative tendency becomes far more
pronounced and manifest during the late teenage years.

Adolescents also become far more ambitious and adventurous in challenging unfamiliar
terrain. These outdoor experiences offer important opportunities to develop physically and
psychologically, to exercise independence and autonomy, and to build self-confidence and
self-esteem. Research on outdoor programs (reported in chapter two) reveals the consider-
able effects on maturation these experiences often produce during late adolescence, includ-
ing enhanced capacities for coping and problem solving, critical thinking, and interpersonal
skills. The following comments attest to the perceived benefits these outdoors encounters

provide for late adolescents in particular:

[My outdoor program occurred at] a pivotal point in my life. It gave me the opportunity to take
a risk. It strengthened my sense of self. It gave me a feeling of purposefulness, self-respect,
and strength that I had never had before. When you have confidence in yourself it affects every

aspect of your life.

[My outdoor experience] was the most amazing, awe-inspiring, thought provoking, and chal-

lenging experience of my life. It helped me to believe that if there is anything I really want to
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do in life, I have the ability to do it. All I have to do is look deep inside myself and I can find
it. [It] helped me realize who I was and how I fit into the world around me. This realization

affects every decision I make in my life.

[Being in nature]| gave me an unbelievable confidence in myself. I found a beauty, strength, and an
inner peace that I never knew was present. I learned the most I ever learned about life, myself, and
skills that I still use everyday. It made me more confident, focused, and self-reliant. I have become
more compassionate towards not only nature, but towards other people. I learned about respect,
setting goals, working to my maximum and past it. These are skills I consider to be important in

everything I do, and I feel they will help me continue to be successful throughout life.>3

On the other hand, some research has reported diminishing interest and involvement in nature
among teenagers. Psychologists Rachel and Stephen Kaplan report that adolescence is a “time-
out” period when concern about peer relationships and social competence replace attraction
to the outdoors.>* Further exploration, however, suggests that these interpersonal concerns do
not substitute for or replace adolescent interest in nature so much as they indicate the need
for these children to share these outdoor experiences with others of their own age. This may
suggest why group-oriented outdoor programs, such as those offered by the National Outdoor
Leadership School and Outward Bound, are so popular among late adolescents.

The three-stage development of children’s values of nature shares several characteristics
in common with the processes of affective and cognitive maturation described earlier in this
chapter.’ First, values formation appears to progress from more concrete and direct rela-
tionships with nature to more abstract understandings and interactions. Second, the initial
focus on individual needs and immediate interests in relation to nature widens with age to
become a broader concern for social interactions and relationships. Third, the focus on the
natural world shifts at an early age from local and parochial settings to a more regional and
even global emphasis during adolescence. Finally, early childhood emphasis on emotional
and affective development in relation to nature broadens during middle childhood to more
cognitive concerns, and during adolescence to a greater stress on abstract ecological and

moral reasoning about nature.

The Importance of Direct Experience
We have considered how various kinds of direct, indirect, and vicarious contact with nature

exerts a shaping influence on children’s emotional, intellectual, and moral development.
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Echoing the assertion of psychiatrist Harold Searles, we have found: “The non-human envi-
ronment, far from being of little or no account to human personality development, consti-
tutes one of the most basically important ingredients of human psychological existence.”*¢

Considerable data underscored the particular influence that direct experience of familiar nat-
ural settings has on children’s maturation, especially during middle childhood.*” Direct, often
spontaneous contact with nature appears to constitute an irreplaceable core for healthy child-
hood growth and development. Commenting on the importance of direct experience, conser-
vation biologist and writer Robert Pyle argues: “It is through close and intimate contact with
a particular patch of ground that [children] learn to respond to the earth. . .. We need to rec-
ognize the humble places where this alchemy occurs. . . . Everybody has a ditch, or ought to.
For only the ditches—and the fields, the woods, the ravines—can teach us to care enough.”®

Ecologist and anthropologist Gary Nabhan has similarly observed the importance of
familiar and ordinary—rather than unusual or spectacular nature—in his own children’s mat-
uration. He reflects: “I've come to realize that a few intimate places mean more to . . . chil-
dren . .. than all the glorious panoramas.”*® Both theory and evidence support the view that
direct, ongoing experience of nature in relatively familiar settings remains a vital source for
children’s physical, emotional, and intellectual development.

Why does direct contact with nature affect childhood maturation so strongly? The work
of psychologist Rachel Sebba can help address this question, particularly several critical char-
acteristics of the direct experience of nature that exercise a powerful effect on children.*
First, Sebba emphasizes that the natural world is extraordinarily diverse and variable, thus,
exerting an especially stimulating impact on a child’s senses of sight, sound, smell, touch,
and taste. Moreover, these responses are unavoidable and occur in nearly all settings, from
rural to urban. Children are rarely far from the sight of plants, the feel of wind, the smell
of soil, the sounds of songbirds, even the disturbing presence of spiders. A child’s sensory
experience of nature is so ubiquitous that it often remains intuitive and unnoticed, a constant
aspect of life. Second, Sebba points out that the child’s normal experience of nature occurs
in a continuous, dynamic way: “The natural environment is characterized by a continual
change of stimuli (over time or across area).” Nature’s sensory effect is constantly shifting and
modulating across geographic areas and throughout the day and season, forcing on the child
its recognition, awareness, and response.

Third, Sebba emphasizes that the natural world is revealed in random, unpredictable ways.
As she suggests: “The external environment is characterized by instability.” A dynamic, alter-

ing natural environment demands the child’s “alertness and attention” and, as a consequence,
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requires that the child adapt his or her perception and behavior to respond to new, emerg-
ing, and often challenging situations.

Finally, Sebba points out that nature is replete with animate life and life-like features. She
observes: “The natural environment is . . . one from which life springs and one which exerts
forces that cause inanimate objects to move.” This aliveness is revealed in forms familiar to
children, which they can easily identify with as an integral part of their lives. This quality
of animation fundamentally distinguishes for children the natural from the built environment.
No degree of finely executed fabricated or artificial product can fully replicate the vital, ambi-
ent qualities of living nature. The natural world constitutes that singular place where life is
born, grows, feeds, seemingly feels and thinks, and then dies. Even nonliving elements in
nature, including the air, water, and landscapes, often seem life-like for most children, even
if not precisely alive. The child intuits that these features support and sustain life, and though
not an ecologist, he or she can readily observe that all creatures need water, that some ani-
mals eat plants and others eat other animals, and that the air is the irreplaceable foundation
for life and behaves at times like a great ambient beast.

A basic dilemma of the modern age is whether children still experience enough direct
contact with the natural world. Some argue that a disturbing aspect of contemporary life is
a profound decline in both the quantity and quality of children’s direct experiences of nature.
Children are increasingly separated from the natural environment, direct contact with nature
being gradually replaced by indirect and vicarious experience.*!

Many factors have contributed to this decline in modern children’s direct experience of
nature, including extensive pollution and degradation, decline of open spaces, habitat frag-
mentation, loss of biological diversity, the growth of artificial and impervious surfaces, the
replacement of native fauna and flora by exotic and introduced species, the disappearance of
familiar species and environments, crowding and congestion, and an increased reliance on
motorized transportation. Changing social and cultural patterns have also added to the decline.
Traditionally, adults have served as the critical role model for a child’s developing interests in
the natural world mainly by introducing and familiarizing the child with various outdoor activ-
ities and communicating this knowledge from one generation to another. Yet adults—especially
parents—now appear to be less and less involved in shaping children’s outdoor interests. This
situation is likely a consequence of increasing geographic and social mobility, declining
extended-family networks, less stable communities, urbanization, and destruction of local habi-
tats. Increased concern about children’s safety also seems to have made adults less willing to

allow children to play spontaneously outdoors without supervision.**



Nature and Childhood Development 83

Play in nature, particularly during the critical period of middle childhood, appears to
be an especially important time for developing the capacities for creativity, problem solv-
ing, and emotional and intellectual development. This has apparently been the norm through-
out human history, as designer Randy White describes based on an extensive review of rel-

evant literature:

Throughout most of history, when children were free to play, their first choice was often to
flee to the nearest wild place. . . . Two hundred years ago, most children spent their days sur-
rounded by fields, farms, or in the wild nature at its edges. By the late twentieth century, many
children’s environments had become urbanized. . .. But. . . as recently as 1970, children [still]
had access to nature and the world at large. They spent the bulk of their recreation time out-
doors, using the . . . playground, parks, . . . vacant lots and other spaces “left over” during the

urbanization process.*?

Unfortunately, during at least the past twenty-five years, the chances for children to directly
experience nature during playtime has drastically declined. For many reasons, most children
today have fewer opportunities to spontaneously engage and immerse themselves in the nearby
outdoors. This change reflects a declining availability of appealing, accessible habitats as well

a reduction in children’s time and inclination to play outdoors. As White again observes:

Not only have children’s play environments dramatically changed in the last few decades, but
also the time children have to play has decreased. Between 1981 and 1997, the amount of time
children ages 6 to 8 in the U.S. played decreased 25%, by almost four hours per week, from
15 hours a week to 11 hours and 10 minutes. . . . A recent study surveyed mothers and found
that 70% of mothers in the U.S. played outdoors everyday when they were children, compared
with only 31% of their children, and that when the mothers played outdoors, 56% remained

outside for three or more hours compared to only 22% of their children.**

Modern especially urban society appears to rely more and more on indirect and vicarious
forms of contact with nature instead of direct, spontaneous experience. More than ever, con-
temporary children encounter nature through organized, supervised, and formal visits to
places like zoos, nature centers, and museums, or through the lens of television, film, and the
computer. Children today are more likely to encounter exotic wildlife from Africa or Asia

(whether in the zoo or on television) than to have contact with common creatures in nearby
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settings. As political scientist David Orr observes: “The reigning political economy has shifted
the lives and prospects of children from direct contact with nature to an increasingly abstract
and symbolic nature; routine and daily contact with animals to contact with things; . . . direct
exposure to reality to abstraction and virtual reality.”*’

Robert Pyle invoked the evocative phrase “the extinction of experience” to describe these
tendencies toward diminished and compromised direct contact with ordinary nature.*¢ Pyle,
a conservation biologist and author of the World Conservation Union’s book on endangered
invertebrates, certainly understands the biological meaning of the term extinction as it is
reflected in some twenty-seven thousand annual projected species extinctions today.*” Yet he
also recognizes from a more anthropocentric view that the significant decline in the human
(and especially childhood) experience of nature constitutes a profound loss of psychologi-

cal and social bearings as much as it does the elimination of unique gene pools. He writes:

Simply stated, the loss of neighborhood species endangers our experience of nature. . . . Direct,
personal contact with living things affects us in vital ways that vicarious experience can never
replace. I believe that one of the greatest causes of the ecological crisis is the state of personal
alienation from nature in which many [children] live. We lack a widespread sense of intimacy
with the living world. . . . The extinction of experience . . . implies a cycle of disaffection that
can have disastrous consequences. As cities and metastasizing suburbs forsake their natural diver-
sity, and their citizens grow more removed from personal contact with nature, awareness and
appreciation retreat. . . . So it goes . . . the extinction of experience sucking the life from the land,

the intimacy from our connections.*®

Yet we know little about the long-term developmental impacts of children having far fewer
opportunities to directly experience the natural world. Our knowledge is also scant regard-
ing the possible compensatory effects of an apparent increase in indirect and vicarious expe-
riences of nature fostered by the rapid growth of electronic media, organized programs, and
formal institutions. Nonetheless, children’s affective, cognitive, and evaluative development
appears to have suffered greatly from reduced direct contact with the natural environment
due to increasing habitat degradation, biodiversity loss, declining open space, urban sprawl,
pollution, and shifts in familial and community patterns.

Would it be exaggerating to label this decline in direct contact with nature an extinc-
tion of experience? Although major losses of biological diversity measured in thousands of

species extinctions undeniably represents a biological catastrophe, this appalling event pri-
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marily afflicts obscure invertebrates in remote places (e.g., tropical rain forests), far removed
from the ordinary lives of most contemporary children. Still, children encounter the decline
of the natural world every day through widespread extirpations of familiar species and habi-
tats. Most children today experience an impoverished, highly simplified natural world as a
result of pollution, urban sprawl, and the widespread conversion of natural habitats to arti-
ficial ones. Children regularly confront nature’s declining and precarious condition; the abun-
dance of pollutants in the air, water, and soil; and the decline of legendary creatures such
as the tiger, grizzly bear, gorilla, elephant, rhinoceros, panda, whale, and more. How does
this daily exposure to pervasive environmental abuse (in the place of natural health, beauty,
and diversity) affect a child’s sense of hope and optimism over the long term? What is lost
when children no longer experience direct, ongoing access to local species in nearby settings?

Can a rapid, significant increase in opportunities for indirect and vicarious contact with
nature replace or at least compensate for substantial reductions in direct ordinary experi-
ence of the natural world? Children today participate more than ever in many organized,
planned activities in nature through school programs; visits to zoos, natural history museums,
and nature centers; and outdoor programs, wildlife watching, and nature tourism.
Contemporary children also have unprecedented access to the natural world through tele-
vision, film, computers, and the Internet. These media represent revolutionary technologi-
cal developments never before encountered in human history that give children unparalleled
access to species and habitats from across the globe in the comfort and security of their homes
and schools.

But do these encounters exert the same quality of developmental impact on children as
do more direct, unstructured contacts, especially in local settings? Recalling the four features
of the direct experience of nature cited by Louise Chawla—intensity, variability, instability,
ambience—indirect or vicarious contact rarely offers the same degree of opportunity for
experiencing challenge, adaptation, immersion, creativity, discovery, problem solving, or crit-
ical thinking as that afforded by direct encounters in the natural world. Confronting nature
through television or computer, or at the zoo or nature center, does not provide children with
intimacy, adventure, or surprise, all of which (and much more) form the basis for substan-

tive learning and development. As Robert Pyle describes:

Electronic mediation . . . may effectively convey facts and impressions and generally reinforce
interest in animals and geography. But when the world comes edited for maximum impact and

bundled into quick bites and bytes, it fails to convey the everyday wonder of the much maligned
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ordinary. Just as real life does not consist primarily of car chases and exploding buildings, quo-
tidian nature is much more about grasshoppers in the pigweed than it is rhinos mating on a pix-

ilated screen.®’

The direct experience of nature also extends to the child the possibilities of uncertainty, risk,
and failure. These realities necessitate adaptation and problem solving as well as the need
to construct solutions and to think critically, all of which are essential to lasting learning and
maturation. These conditions rarely arise when children passively watch television, visit a
zoo, manipulate a computer screen, or even in most classrooms. As Pyle suggests: “Everyone
has . .. a chance of realizing a pleasurable and collegial wholeness with nature. But to get
there, intimate association is necessary. A face-to-face encounter with a banana slug means
much more than a Komodo dragon seen on television. . . . Direct, personal contact with other
living things affects us in vital ways that vicarious experience can never replace.””°

What about the compensatory effects of high-quality zoos, museums, nature centers, or
outdoor programs? These activities can and do influence knowledge and appreciation of the
natural world.’! But do these activities sufficiently substitute for direct contact in ordinary
natural settings? Let us examine some relevant findings from studies of zoos. First, zoologi-
cal parks are not a modern invention; menageries originated as long as four thousand years
ago, the modern zoo emerged in Europe during the sixteenth and seventeenth centuries, and
some four hundred accredited zoos exist today. Zoological parks are also extremely popu-
lar, with annual visits in the United States alone totaling more than 130 million people, and
with 98 percent of Americans having visited a zoo at some point in their lives. Research on
modern zoos that have naturalistic exhibits and ambitious educational programs has found
that these places can positively affect children’s knowledge and appreciation of wildlife. Yet
research also suggests that this understanding is transitory and rarely contributes significantly
to children’s maturation and development. Moreover, visits to less progressive zoos often
result in marginal to no improvement in learning and even at times to negatively affect chil-
dren’s appreciation and concern for the natural environment.?

Zoos and other indirect forms of natural contact have limited developmental effects
because they provide few opportunities for spontaneous immersion and challenge and
because they occur infrequently, existing only on the periphery of children’s lives. Indirect
organized contact with nature also tends to be passive, requires little feedback, and com-
monly emphasizes entertainment more than sustained learning and maturation. Visits to zoos,

aquariums, and museums often focus on exotic, unusual species and habitats unrelated to chil-
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dren’s daily lives. These indirect, highly regulated, and often contrived forms of contact with
nature are commonly more of a simulation and a “show” (no matter how sophisticated the
fabrication), and most children recognize them as such. The zoo or museum lacks the real-
ity and relevancy of direct experience in ordinary settings.

What about outdoor programs in relatively undisturbed natural settings, such as those
described earlier in this chapter, which have been proven to exert significant developmen-
tal impacts on adolescent children in particular? Clearly, these programs are important learn-
ing experiences, but several factors limit their capacity to substitute for direct ordinary con-
tact. First, these programs typically are available to only a small fraction of today’s youth
because of their high costs and their location in pristine settings. The programs also consti-
tute highly unusual forms of contact with nature that take place in settings only marginally
related to the everyday reality of most children. As one participant suggested: “[Participation]
shifted my perspective a little bit. . . . I went and gathered some strength. But, the experience
now seems so distant. Everything we learned is relevant, but it is so abstract. We learned how
to organize and be careful with what we do with our bodies. But with the everyday hustle
[and] bustle of daily life it is hard to incorporate this into my life.”>3

Structured, organized, planned encounters in the natural world generally do not offer the
spontaneity, challenge, and relevancy afforded by direct experience in ordinary familiar set-
tings. Positive developmental effects certainly occur from indirect and vicarious contact with
nature, but these benefits should be viewed as complementary to rather than substitutes for

direct experience of local environments. As Robert Pyle describes:

Nature reserves . . . are not enough to ensure connection. Such places, important as they are,
invite a measured, restricted kind of contact. . . . Children . . . need free places for puttering, net-
ting, catching, and watching. . . . Spots near home where [they] can wander off a trail, lift a stone,
poke about, and merely wander: places where no interpretive signs intrude their message to rob

[their] spontaneous response.’*

Experiencing nature in ongoing, unregulated, direct ways offers children irreplaceable oppor-
tunities for exploring and discovering, for creating and developing their personalities and
identities, for probing and testing the margins of their world. Direct access to modest and
even compromised natural settings can strongly influence childhood development. Even
vacant lots, what one researcher called “unoftficial countryside,” can allow children oppor-

tunities to construct, create, and develop a sense of independence and identity.>>
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Figure 10. Hypothetical Relationship of Sociocultural Support, Biological Diversity, and Sense of Place
to Experience of Nature and Development of Biophilic Values and Emotional, Cognitive, and Evaluative
Development

Conclusion

This chapter, thus, concludes somewhat ambivalently. We have explored how children’s emo-
tional, intellectual, and evaluative development depends on varied, ongoing experiences of
natural process and diversity. The need for such experiences can be satisfied through a broad
matrix of direct, indirect, and vicarious encounters with nature in settings and circumstances
from early childhood through adolescence. This contact produces the greatest maturational
benefits when it occurs in stable, accessible, and culturally relevant social and physical envi-
ronments. This array of factors, along with their hypothetical impacts on children’s devel-
opment, appears in Figure 10.

Yet a review of the various contemporary forces that have greatly diminished children’s
ongoing direct experience of nature prompts a more sobering conclusion. We have oftered
considerable evidence here and in chapter two suggesting that the ultimate raw material for
much of human intellect, emotion, personality, industry, and spirit is rooted in a healthy,

accessible, and abundant natural environment. Can children achieve meaningful, satisfying
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lives despite the degradation of their direct experience of nature? Like adults, children can
endure and survive polluted air and water as well as the extirpation of many life forms. But
will they prosper physically, psychologically, or morally under such conditions? Given the
perspective and material presented in this chapter, it seems unlikely.

The decline in children’s experience of nature will not change until a fundamental shift
occurs in the attitudes and practices of developers, designers, educators, political leaders, and
ordinary citizens. The enormous challenge facing us is how to minimize and mitigate the
adverse environmental impacts of the modern built environment and how to provide more
positive opportunities for contact with nature among children and adults as an integral part
of everyday life. How can we reconcile—if not harmonize—the natural and human built
environments through changes in how we design and develop our increasingly urban world?

This is the subject of chapter four.



Harmonizing the Natural
and Human Built Environments

The relationship of manmade structures to the natural world offers . . . the richest and
most valuable physical and intellectual experience that architecture can show;, and it
is the one that has been most neglected by .. . architectural critics and historians.
There are many reasons for this. Foremost among them, perhaps, is the blindness of

the contemporary world to everything that is not itself, to nature most of all.

—Vincent Scully, Architecture: The Natural and the Manmade'

Education’s greatest crime is to have removed men from nature. . . . All great ideas

and impulses were born in the open air, close to nature.

—Louis Sullivan, architect, paraphrased in D. Hoffman, Frank Lloyd Wright:

Architecture and Nature®

Many contemporary influences have diminished positive contact between people and
the natural environment, including forces of destruction and alienation. Symptoms
of environmental destruction include widespread habitat destruction, large-scale loss of bio-
logical diversity, soil and water pollution, resource depletion, atmospheric degradation, and
global climate change. These and other factors of an increasingly urban culture, at least as
conventionally designed and developed, have increased human separation—and even
alienation—from the natural world.

One major cause of alienation from nature has been how we design and develop our built

environment. We have constructed our modern buildings, communities, and cities by excessively
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consuming natural resources, significantly transforming natural landscapes, producing enor-
mous quantities of waste and pollutants, and disconnecting people from positive contact with
nature.” The human built environment today consumes 40 percent of the world’s energy
resources, 25 percent of its freshwater resources, and 30 percent of its natural resources.
Buildings further generate an estimated 20 percent of freshwater effluents, 25 percent of solid
wastes, 40 percent of air emissions, 60 percent of ozone-depleting emissions, and 30 percent
of greenhouse gas emissions. Increases in developed land and roadways in the United States
alone now approach 3 percent annually, an area roughly half the size of Pennsylvania. The
scale of this construction and development is reflected in environmental lawyer William
Shutkin’s suggestion that: “Land use and development in the twentieth century have been
so extensive it is believed that 80% of everything built in the United States was constructed
within the last fifty years.”*

These impacts have been exacerbated by the spread of the urban environment, at least as it
has been conventionally developed until now. Some 70 percent of people in the industrially
developed world today reside in a city or suburb.® It is also sobering to realize that it took an esti-
mated 1 million years for the human species to number 1 billion people, a mark reached in the
mid-1800s. Yet today we total more than 6 billion and add roughly another billion every fifteen
years. The most optimistic population projections suggest that we could stabilize at 8 to 9 billion
people twenty-five to fifty years from now, with the majority living in cities.

Human population growth, urbanization, and massive development do not necessarily
mean widespread environmental destruction and alienation from nature. However, the pre-
vailing paradigm for designing and developing the human and especially the urban built
environment has until now produced such outcomes. Today, construction and development
move more resources and materials than do the traditional forces of weather and geology
combined. They are, thus, the primary consumer of the estimated 40 percent of the planet’s
net primary productivity currently appropriated by the human species.’ A partial listing of
the environmental effects of this population growth, consumption, and construction of the

built environment includes the following:

* Widespread atmospheric and environmental damage associated with the consumption
of fossil fuels, particularly the generation of heat-trapping gasses and acidification of
the atmosphere

» Toxic and chemical contamination dispersed into the air and waters

* Pollution resulting from an excess discharge of nutrients and fertilizers
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* Depletion of stratospheric ozone caused by the release of atmospheric contaminants

* Photochemical smog generated by massive construction, energy use, and transportation

* Loss of biological diversity and natural habitats resulting from diverse land use and
development practices

* Depletion of renewable and nonrenewable resources from the excessive manufacture
of building products and materials

* Generation of liquid and solid wastes beyond the capacity of natural systems to assim-
ilate and absorb

* Release of noxious chemicals and microbes into the indoor environment

Modern construction and development have also separated people from beneficial contact
with the natural environment, leaving the majority of urban residents to spend most of their
waking hours in buildings lacking daylight, fresh air, and exposure to nature. As psycholo-
gist Judith Heerwagen observes: “Modern workplaces are often seas of bland cubicles that
isolate rather than integrate people with anything natural—not unlike the cages in the old
style zoo.”’

Heerwagen’s reference to the traditional zoo reminds us that although it is no longer
acceptable to restrict such species as tigers, bears, and elephants to barren cages because of it
being presumably “inhumane,” it has become acceptable to treat ourselves in this way. Perhaps
this reality attests to how removed we have become from nature, inclined to view our species
as somehow no longer subject to the dictates of our biology or evolutionary origins. Yet a
mounting body of evidence discussed earlier in this book reveals how contact with natural
systems remains a fundamental basis for human physical and mental well-being, matura-
tion, and productivity.

The great design and development fallacy of our time is the presumption that the human
built environment can exist independent of the natural environment (Illustration 12). The
result of this presumption has been buildings and landscapes that routinely abuse and degrade
people’s experience of nature, fostering alienation and destructive environmental practices.
Political scientist David Orr captures the reality of this paradigm when he points out that

most buildings today

reflect no understanding of ecology or ecological processes. . . . Most buildings tell its users that
... knowing where they are is unimportant. . . . Most buildings tell its users that energy is cheap

and abundant and can be squandered. . . . Most buildings are provisioned with . . . materials and
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water and dispose of their wastes in ways that tell its occupants that we are not part of the larger
web of life. . . . Most buildings resonate with no part of our biology, evolutionary experience,

or aesthetic sensibilities.?

This conventional design and development paradigm is neither necessary nor desirable and
is certainly not sustainable. Our challenge is to move beyond diagnosing this lamentable con-
dition of diminishing ties to the natural environment to prescribing how we can restore these
tattered connections. Creating less damaging, more positive relationships between nature and
humanity, however, will require dramatic changes in how we construct our buildings and
landscapes. Whether constructing commercial, manufacturing, civic, retail, educational, res-
idential, or recreational structures, we will need to learn how to both minimize and miti-
gate the damaging effects of modern design as well as how to foster more positive connec-
tions between people and nature in the built environment. We refer to this new paradigm

as restorative environmental design. It will be the focus of this and the following chapter.

Restorative Environmental Design

The fundamental goal of restorative environmental design is to achieve a more harmonious
relationship between people and nature in the built environment. Two basic objectives drive
restorative environmental design: (1) to reduce the adverse effects of modern design and
development on natural systems and human health, and (2) to promote more positive con-
tact between people and nature in the built environment. These complementary goals address
the two ways contemporary development has contributed to the modern environmental cri-
sis: impairing the integrity and functioning of natural systems, and compromising people’s
capacity to derive many benefits from their ongoing contact with nature.

The first objective—avoiding, minimizing, and mitigating the adverse effects of build-
ing and landscape development on natural systems and human health—is called low envi-
ronmental impact design and is the primary focus of this chapter. Low environmental impact
design involves many important challenges, which include promoting energy efficiency, cre-
ating renewable energy, reducing resource use, eliminating pollution, minimizing waste, main-
taining healthy indoor environments, and avoiding habitat destruction and loss of biologi-
cal diversity.

Restorative environmental design, however, goes beyond minimizing environmental harm.
It also seeks to restore positive contact between people and nature in the built environment.

Without this more affirmative dimension of design and development, long-term sustainabil-
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Illustration 12. (above and opposite) A common result of contemporary design is an indifference to the

natural environment that leads to environmental abuse and alienation. The two design styles shown here
illustrate the difference between an antagonistic and a compatible relation to the natural environment.

ity can rarely, if ever, be achieved, no matter how much improvement occurs in reducing
resource consumption, enhancing energy efficiency, minimizing waste, or abating pollu-
tion. Without the positive experience of nature, people will not be inclined to commit the
necessary energy, emotions, and resources to sustaining buildings and constructed landscapes
over time, regardless of how technologically sophisticated these efforts may be. As archi-
tect James Wines suggests: “People will . . . never want to keep an aesthetically inferior build-
ing around no matter how well stocked . . . with cutting edge thermal glass, photovoltaic cells,
recycled materials, and zero emissions carpeting. The mission [of sustainable design]. .. is
[also] to recover those fragile threads of connectedness with nature.”

William McDonough and Michael Braungart advance a similarly broad vision of sustain-
able design when they distinguish “eco-efficiency” from “eco-effectiveness.” They describe eco-
efficiency as minimizing and avoiding environmental harm caused by the built environment,
a necessary and challenging objective but one, they suggest, that is too narrow and fails to pro-
vide a more compelling vision of a satisfying future. As McDonough and Braungart rhetorically

ask: “If T look at eco-efficiency as a design assignment, what would it be? I'd have to say, ‘I spend






96 Building for Life

my day trying to feel better by being less bad and my goal is zero.” . . . Humans are trying hard
to be efficient because the buildings we make are typically so dangerous.” They argue for a
broader, more affirmative goal of sustainable development, one that combines avoiding envi-
ronmental harm with generating ecological health. They suggest that we “design a building
that’s a net exporter, producing more energy than it needs to operate and becoming fecund,
giving back. ... [Why not, they ask, design| a building like a tree>—one that produces food
and energy, creates no adverse wastes, and fosters beauty and diversity.”*°

Though admirable, McDonough and Braungart’s concept of ecological health needs to be
extended to include a greater emphasis on human experience, incorporating the recognition
of how much people’s physical and mental well-being depends on their contact with nature.
Unfortunately, prevailing approaches to conventional, and even sustainable, design rarely address
the human need for nature as an integral dimension of people’s well-being. Yet an ultimately
successful approach to sustainable design and development must also produce a beneficial expe-
rience rooted in people’s innate biophilic affinity for the natural environment.

Other architects and ecologists—including John Lyle, John and Nancy Todd, Sim Van der
Ryn and Stuart Cowan, and those of the Rocky Mountain Institute—have identified important
dimensions of this expanded approach.!! Their basic principles are listed in Table 4.1.

These principles help define major elements of restorative environmental design but lack
an overall integration and conceptual focus. Missing from these formulations is a detailed
delineation of what we call here positive environmental impact (or biophilic) design. Positive envi-
ronmental impact or biophilic design involves building and landscape designs that enhance
human well-being by fostering positive connections between people and the natural envi-
ronment. Biophilic design encompasses two basic dimensions: organic (or naturalistic) design
and vernacular (or place-based) design. Famed architect Frank Lloyd Wright coined the term
organic design, defined here as features in the built environment that foster the direct, indirect,
or symbolic experience of nature.!? Many building and landscape qualities can elicit this
organic response, including natural lighting, ventilation, and materials; shapes and forms that
mimic natural features and processes; certain manipulations of light and space; views and
prospects of nature; and more. The other major dimension of biophilic design is vernacular
design, defined here as building and landscape features that foster the distinctive culture and
ecology of what (as discussed in chapter two) landscape architect Fredrick Law Olmsted and
biologist René Dubos called the “spirit of place.”'* People who lack a strong connection to
the spirit of place rarely make good stewards or commit the necessary resources or energies

needed to sustain their natural or built environments over the long term.
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Two basic assumptions guide restorative environmental design and point the way toward
reconciling the natural and human built environments. First, the contemporary environmen-
tal crisis of damaged and impoverished natural systems and alienation from nature is fun-
damentally a design failure rather than an intrinsic feature of modern life, and it can be
resolved through more efficient and benign building and landscape development. Second,
we cannot construct deeply meaningful buildings and landscapes if they lack fundamental
connections to the human affinity for the natural environment. The two principles of restora-
tive environmental design—low environmental impact design and positive environmental
impact (or biophilic) design—hold the promise of achieving a more harmonious relationship
between nature and humanity in the built environment. Either approach alone cannot achieve
long-term sustainability or resolve the contemporary environmental crisis. By combining both
approaches, however, restorative environmental design can help heal modern society’s gen-
erally adversarial stance toward nature. This perspective, thus, places the human relation to

nature at the core of building and landscape design.

The Bren School

Before beginning a detailed description of various aspects of low environmental impact
design in this chapter and of biophilic design in chapter five, the difference between the
two can be illustrated by using the example of the Donald Bren School of Environmental
Science and Management at the University of California at Santa Barbara, an 85,000-
square-foot building constructed in 2001 and designed by the architectural firm Zimmer
Gunsul Frasca Partnership. This project is among the nation’s best examples of low envi-
ronmental impact architecture, having succeeded in reducing various adverse effects on the
natural environment.

The Bren School consists of classrooms, offices, laboratory space, and a large audito-
rium occupying a magnificent three-acre site alongside the Pacific Ocean (Illustration 13).
The building cost roughly $30 million, with an additional $800,000 needed for its sus-
tainable design features. The structure encouraged the University of California at Santa
Barbara to have its new construction meet the standards recently established for green archi-
tecture known as Leadership in Energy and Environmental Design, or LEED (described more
fully later in this chapter). The building received the LEED highest (platinum) rating, sig-
nifying its significant accomplishments in sustainable design.

The project accomplished much in the areas of energy efficiency, reduced resource use,

improved indoor environmental quality, and building controls. The structure includes highly
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Illustration 13. The Donald Bren School of Environmental Science and Management at the University
of California, Santa Barbara—a 85,000-square-foot facility designed by Zimmer Gunsul Frasca
Partnership—received LEED’s highest (platinum) rating.

efficient lighting and HVAC systems, is extensively day lit, contains photovoltaic rooftop pan-
els, and relies on purchased renewable energy. Innovative laboratory designs have resulted in
substantial energy reductions through the use of efficient air-volume controls, exhaust fans, low-
maintenance devices, and other high-performance innovations. Operable windows and natu-
ral ventilation have further reduced energy consumption as well as improved occupant comfort.

The project impressively conserves resources and materials, including recycled and reused
plastic, glass, and carpeting used in floors, fixtures, furniture, and insulation. A substantial
proportion of the building’s concrete is derived from recycled fly ash (a waste associated with
coal power production). Wood paneling was obtained from forests certified as sustainably
managed. Reclaimed water is used for landscape irrigation and toilet flushing, while water-
less urinals and automatic flush valves reduce water use. About 93 percent of construction
waste and all of the demolition waste was reused and thereby diverted from landfills.
Carefully selected roofing material has reduced the climate-warming effects of conventional

roofs, and the building’s site exploits the ventilating effects of sea breezes. Landscape design
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retained existing trees and used native xeric vegetation to reduce water consumption and
avoid erosion. Using products without volatile chemical compounds and formaldehydes and
installing an air-quality monitoring system fulfilled indoor environmental quality objectives.

Despite these achievements, the Bren building illustrates the limitations of an almost
exclusive focus on low environmental impact design. The building is deficient in biophilic
design features, lacking qualities that are likely to foster people’s well-being through
enhanced contact with nature. Although the structure abuts the Pacific Ocean, its window-
less auditorium faces that direction, with only administrative and some faculty offices taking
advantage of this remarkable site feature. Most classrooms, student areas, and offices are by
contrast isolated from the oceanfront. The building’s internal courtyard is hard surfaced and
unappealing. Much of the building lacks a positive connection to the natural environment
and remains aesthetically impoverished. The occupants are not likely to be motivated to
restore and renew this construction once the building’s low environmental impact design
technologies are no longer especially innovative. The building’s LEED platinum rating illus-
trates the inadequate emphasis of current sustainable design on low environmental impact

approaches to the near exclusion of positive environmental impact considerations.

Low Environmental Impact Design
Still, low environmental impact design remains a fundamental and arguably first priority and,
thus, is the initial focus of our description of restorative environmental design. Many con-
ventional building design and development practices contribute to nonsustainable levels of
resource use, waste, consumption, pollution, and illness. Collectively, these practices exert
enormous pressures on local, regional, and even global systems, threatening the abundance
and diversity of life on earth, including long-term human welfare. The consumption and
pollution-related effects of modern design and development have resulted in widespread
habitat fragmentation, disrupted food chains, compromised nutrient and energy flows, and
impaired reproductive and feeding strategies of many species. Much of this consumption,
waste, and pollution has impaired human health and welfare by depleting critical resources
and contributing to human disease. The objective of low environmental impact design is to
avoid or reduce these harmful effects.

Often, however, the disruptive environmental effects of modern design and development
go unnoticed by the average person. An interesting current example is the impact of glass
office towers on many bird species. Highly glazed buildings represent a miracle of modern

architecture, only recently made possible by advances in structural engineering and glass man-
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Illustration 14. Tall glass office towers can result in significant bird mortalities because of their highly

transparent or reflective glass and excessive night illumination.

ufacture (Illustration 14). Highly transparent, strong, and energy-efficient tall glass towers
can now be constructed with often extraordinary views in heavily populated urban areas.

Unfortunately, the adverse environmental impacts of glass buildings have been recently
identified."* New data suggest that highly glazed office buildings constitute a significant
hazard to bird life."” While the data remain sparse, in North America alone some 225 of 971
bird species have been found to experience mortality due to striking glass buildings. The total
number of birds killed annually is estimated at a minimum of 4 million and a maximum of
976 million. If the latter figure is correct, this single building practice could represent a seri-
ous threat to bird life today.

Tall glass buildings pose several hazards to birds, especially to migratory species during
fall and spring migration and particularly in certain habitats, such as flyways and estuaries,
and when overcast and stormy weather prevail. Many birds are vulnerable to highly trans-
parent glass during the day because the barrier is invisible and impenetrable. Highly reflec-
tive glass can also confuse birds and precipitate collisions, particularly when vegetation is
reflected. Finally, during the evening hours, birds are often attracted and confused by brightly
lit buildings, especially when the glass towers are above five-hundred feet, when conditions

are overcast, and after midnight, when many species descend to lower elevations.
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The seeming ubiquity of bird life may suggest a relatively minor problem that should not
interfere with the construction of useful and often beautiful buildings. However, the possibility
of millions—even close to a billion—birds being lost each year in our continent alone
because of a single building practice not only is lamentable but aptly illustrates how a seem-
ingly innocent modern technology can adversely effect the natural environment and remain
practically unknown to the public.

One laudable attempt to reduce this impact is the recent construction of an eight-
hundred-foot-high glass office tower in Jersey City, New Jersey, for the financial services
company Goldman Sachs (Illustration 15). Designed by architect Cesar Pelli and associates,
the tower’s glass facade features significant modifications as well as lighting design that
should substantially reduce bird mortality. These design changes include the use of inserted
ceramic frits in the external glazing to make the facade more visible to birds, less-reflective
glass, reduced night illumination, and intermittent instead of continuous rooftop beams.

The construction of glass buildings, although a seemingly innocent building practice,
illustrates how large-scale modern technology and development often have profound yet
unrecognized impacts on the natural environment. Like much of contemporary life, its harm-
ful consequences are not so much the result of deliberately malicious intent but, rather, the
unintended consequences of enormous environmental transformations combined with an
inadequate understanding of their long-term impacts. The adverse impacts of modern build-
ing design must be adequately assessed at multiple spatial and temporal scales—from the
building itself to the larger site and to even more distant ecosystems and landscapes—to avoid
these unfortunate effects.

We will now consider the adverse environmental and health-related effects of the built

environment by focusing on five broad categories of impact:

* Energy use and efficiency

* Use of products, materials, and resources
* Waste and its management

* Indoor environmental quality

* Ecological and wildlife impacts

Avoiding and reducing these impacts on natural systems and human health constitutes an
immense technological, socioeconomic, and political challenge. Volumes have been written

about the complexities of such low-impact approaches as energy and resource efficiency,



+

Illustration 15. Significant changes in glass and lighting design of the Goldman Sachs building in Jersey
City, New Jersey, will likely greatly reduce harm to migratory birds.
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products and materials use, pollution avoidance, waste minimization, and indoor environ-
mental quality. This section can only briefly review some aspects of these low environmen-
tal impact strategies.

In time, our society will need to move beyond merely controlling and mitigating these
adverse environmental effects to more ambitiously seeking to convert dangerous practices
into future sources of technical and ecological productivity. For example, we will need to
eliminate the very concept of waste, creating a “closed loop” system instead in which dis-
carded building products and materials are reused or safely returned and assimilated into the
environment. As Charles Kibert, director of the University of Florida’s Center for
Construction and Environment, suggests, this long-term approach will require a sense of
“stewardship that emphasizes . . . life cycle environmental impacts . . . and the development
of clean technologies . . . in sync with natural systems.”'® For now, we will consider the more
modest yet immensely difficult challenge of how to mitigate five areas of environmental

impact through more sustainable design and development practices.

Energy Use and Efficiency

Energy is used in lighting, heating, cooling, and other basic building functions. The vast
amount of energy used in contemporary construction and building operations, as well as the
wastes and pollutants generated, makes energy efficiency a priority objective of low envi-
ronmental impact design.!” Hydrocarbon resources, such as coal, oil, and gas, have been our
primary sources of energy in modern design and development, often generated by large-scale
centralized power plants and distributed by power grids and lines over long distances.
Relying on nonrenewable and often polluting energy sources has produced major ecologi-
cal and human health impacts at various stages of energy extraction, production, distribu-
tion, and consumption.

Obtaining power from renewable and less polluting energy sources is a major goal of sus-
tainable design and development. This objective has until recently focused on hydroelectric and
nuclear power, but these alternatives have now been proven to exert major ecological impacts
and cause contamination-related effects. Recent advances in energy efficiency and alternative
renewable energy production have begun to reduce nonrenewable energy use and to diminish
human health effects. Shifting from nonrenewable and highly polluting fossil fuels to cleaner
energy sources and production techniques has represented major progress. Using more efficient
lighting—as well as heating, ventilation, and air conditioning systems—and generating elec-

tric power from waste heat have also reduced energy consumption and waste.
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Rapid strides in low-emission renewable energy production—particularly systems that
exploit sunlight, wind, water, the relatively constant temperature of the earth, and potentially
highly abundant chemicals like hydrogen—represent promising alternatives to the use of
conventional fossil fuels. Advances in energy efficiency and renewable energy production
could result in revolutionary shifts in energy use during the next quarter century, including
combined heating and power generation and the use of nonpolluting energy sources.
However, these developments remain technically and economically difficult to achieve, and
several will prove impractical over time.

Conventional energy use can be substantially reduced through more efficient building
design, construction, and operations, particularly in lighting, heating, ventilation, cooling,
and machine and appliance use. An estimated one-quarter or more of building energy use
can be attributed to lighting and appliances. Energy consumed in this single area can be
significantly reduced by substituting more efficient lighting fixtures, using machines and
appliances that consume substantially less energy, and employing more effective heating, ven-
tilation, and air conditioning systems.

Sophisticated energy modeling in the design and construction of buildings can also
improve the energy performance of buildings. Useful models have been developed by the
U.S. Department of Energy, the American Society of Heating, Refrigerating, and Air-condi-
tioning Engineers (ASHRAE), and others. These standards seek “minimum requirements for
the energy-efficient design of . . . buildings so that they may be constructed, operated, and
maintained in a manner that minimizes the use of energy, while not constraining either the
building’s functions or the comfort and productivity of its occupants.”'® “Intelligent” build-
ing controls can further reduce building energy consumption through better matching of
energy use with various human activities and shifting climatic conditions. These controls
include lighting and occupancy sensors, energy-monitoring systems, the creation of heat-
ing and cooling zones, and the cooling of buildings during the late, nonuse hours. Lighting
controls also include photoelectric dimmers and task lighting that reduces electric demand.

The use of more effective lighting fixtures, lamps, ballasts, fans, filters, and motors can
further reduce energy use. High-efficiency appliances and product leasing can also encour-
age product development and substitution that reduces energy use. Energy savings can be
additionally achieved by minimizing water consumption through the use of low-flush toi-
lets, automatic water shutoffs, flow-restricting nozzles, temperature controls, wide-diameter
piping, and innovative systems such as composting toilets. One promising water use practice

is the collection and reuse of stormwater. Captured rainwater can be used for cooling,
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washing, flushing, insulation, irrigation, or simply creating aquatic environments that enhance
human physical and mental satisfaction. This energy-saving approach illustrates how a tra-
ditionally perceived waste can instead become a valuable resource.

An effective way to achieve energy efficiency is through more intelligent design of buildings
that use and depend on less energy intensive mechanical systems. Labeled “passive” energy design,
this approach in fact requires highly dynamic, complex, and sophisticated building designs.
Passive design aims to achieve efficient energy use by exploiting such variables as a building’s
shape, orientation, airflow, and materials to control and manipulate water temperature, light, heat,
wind, air, climate, and soil. Both modeling and the tools of computational fluid dynamics can be
used to adjust these variables so that they minimize a building’s need for mechanically produced
energy. These design strategies reduce energy consumption and foster more renewable and non-
polluting energy sources by optimizing a building’s orientation to the sun, storing and releas-
ing hot and cool air through the use of certain materials and forms, exploiting natural light and
ventilation, and using the relatively constant temperature of belowground earth and water. Energy
can also be saved by using heavy materials (e.g., brick and stone) in the building structure that,
when combined with such design innovations as ventilating chimney stacks and atriums, can
more efficiently distribute hot and cool air and control temperature changes.

An impressive illustration of passive design that has greatly reduced energy use is the Queen’s
Building in the industrial city of Leicester, England (Illustration 16). This 107,000-square-foot
engineering laboratory located at De Montfort Engineering School was designed by the firm
Short and Ford in the late 1990s. The building design achieves significant reductions in energy
use by extensively relying on natural ventilation and daylighting. Energy savings also result from
the building’s unusual shape, the heavy materials used, and extensive building controls. The struc-
ture’s long, narrow, open shape is unusual for a laboratory building, which more typically is
rectangular and wide. The shape of the Queen’s Building, however, permits a greater reliance on
natural lighting and cross ventilation. Natural ventilation is also aided by the building’s large
number of ceiling and roof ventilators, chimney stacks, 1,600 operable windows, and exten-
sive air vents and panels. These structural innovations have resulted in the near elimination of
mechanical cooling. The natural ventilation system also includes more than one thousand mon-
itoring stations located throughout the structure, which help control its airflow and temperature.

The extensive use of brick—characteristic of historic Leicester—as well as concrete fur-
ther assist in absorbing, storing, and releasing warm and cool air. These building materials
combined with a highly efficient gas-fired system reduce energy use and diminish temper-

ature fluctuations. The building’s design and operation, thus, dynamically manipulate



a 107,000-square-foot engineering laboratory at De Montfort University

Illustration 16. Queens Building

has achieved exemplary energy efficiencies through

in Leicester, England, designed by Short and Ford

reliance on natural ventilation, daylighting, extensive building controls, and a sophisticated design.
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variables of light, air, temperature, and climate to achieve energy reductions greater than those
in buildings of similar size and function. Major airflow and control modifications have been
needed, however, to achieve consistent user comfort, especially in the auditorium areas.

The building’s remarkable energy accomplishments were aided by an innovative decision-
making process, including multidisciplinary collaboration and extensive planning that
involved architects working closely with engineers, contractors, and clients. Sophisticated
simulation and modeling analyses of airflows, natural ventilation, solar penetration and gain,
and seasonal climatic fluctuations greatly contributed to the building’s design. Extensive mon-
itoring and controls were also a critical aspect of the building’s performance.

In addition, the Queen’s Building is aesthetically striking. Its large number and variety
of windows, skylights, chimney stacks, light shelves, louvers, and vents give the brick facade
an arresting shape and quality. This complexity of the design and materials was largely the
outgrowth of efforts to exploit, manipulate, and control air, light, and temperature to mini-
mize reliance on mechanical heating and cooling. This design strategy, which in many ways
mimics the variability often encountered in many natural systems, prompted architectural

critic Charles Jencks to label the building “post-modern Gothic.” As Jencks describes:

The large, rambling De Montfort [building is] Post-Modern Gothic . . . with [its] gables, pin-
nacles, pointed arches and polychromatic brickwork. . . . Gable-forms are transformed around
the site—pointed, triangular, splayed, staggered—and ten different window-forms are used.
Self-similarity and fractals appear again, laying against a stable background of ruddy brick, and
made more stable because the mortar is coloured to match the brick. . . . This is a robust archi-
tecture that resists easy interpretation, showing that hallmark of . .. organizational depth.
Today’s “ecologically correct” building has an affinity with the Organic and Expressionist tra-

ditions of architecture, which were marginalized by Modernism."

More conventional energy-efficiency strategies employed in many modern buildings include min-
imizing heating and cooling loss through the use of extensive insulation, window seals,
double- and triple-pane glazing, and other energy-saving products and materials. Major improve-
ments in glazing technology—such as high-performance, “low-emissivity” glass that fosters light
transmittance yet deflects the radiant heat of the sun—can dramatically reduce energy loss while
maintaining good visual access to the outside environment. When combined with optimizing a
building’s orientation to the sun and prevailing winds, innovative glazing technologies can pro-

duce considerable energy savings. Window shading, light shelves, and louvers that exploit nat-
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ural lighting and ventilation while avoiding overheating and glare can also improve energy effi-
ciency. Building designs that include high ceiling-to-floor ratios, attempt to cool the structure
during the late evening hours, and have operable windows can further reduce energy use.

Energy-efficient design depends on careful consideration of an area’s climatic conditions
over the course of a day and season and in response to varying building uses. Buildings can
be imaginatively and creatively designed to retain and release heat, foster natural ventila-
tion and cooling, and reduce the need for mechanical systems and artificial lighting. Designs
that manipulate varying natural resources and climatic conditions reflect a dynamic, multi-
variate approach that treats a building like a fine-tuned instrument or sailing craft. Rather
than being perceived and operated as an inanimate object immutably frozen in space and
time, the building is treated instead as a complex entity that is made to respond to chang-
ing environmental and human social conditions. This design strategy can reduce energy con-
sumption, diminish waste, and lessen environmental harm and pollution.

Using waste heat for building heat and power, an approach often referred to as a “co-
generation” system, can also achieve considerable energy efficiencies. Most conventional single-
use energy systems exploit approximately one-third of the energy produced. By contrast, co-
generation systems can potentially increase energy efficiency to an estimated 80 percent of
the power generated. These systems can be further developed into an “eco-industrial” system
in which the waste heat of one set of buildings becomes the heating and energy source for
other, typically nearby structures.

Renewable energy production represents a long-term strategy for reducing the adverse
environmental impacts of conventional nonrenewable energy fuels. Promising low-emission
renewable energy sources exploit sunlight, wind, groundwater, earth temperatures, organic
wastes (biofuels), and highly abundant substances, such as hydrogen used in fuel cells.
Photovoltaic (PV) energy, which converts sunlight into electricity, represents an increasingly
reliable, low-emission renewable energy technology. The cost and efficiency of PV systems
still remains largely prohibitive, with the exception of remote locations that lack access to
central power systems. Dramatic improvements in the cost and technical efficiency of PV have
occurred in recent years, including the development of building-integrated PV systems that
produce energy as well as provide material for the building facade.

Other promising renewable energy systems exploit wind, biomass, water, soil, and hydro-
gen. Although some of this energy can be produced on-site, it often involves purchasing from
more remote locations and distribution through existing power grids. The feasibility of on-

site energy generation depends on many factors, including technology, climate, geography,
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economic incentives, government assistance, and the tolerance and values of building users
and nearby residents. A proven renewable energy alternative is exploiting the relatively con-
stant temperature of the earth as well as groundwater by using pumps and tubes.

The use of wind energy has greatly increased in recent years following improvements
in turbine technology, enhanced distribution systems, economic incentives, and government
regulation. Wind energy costs have dropped an estimated 85 percent during the past twenty
years, although on-site generation is often limited because of local meteorologic conditions,
high costs, objections to noise, aesthetic damage, and fear of ecological impacts. A major
expansion of remotely generated wind power could involve large wind farms in locations
with especially suitable conditions, such as Wyoming, North Dakota, and South Dakota.

Another potentially important low-emission power source is the combustion of organic
materials, or biofuel, from such waste products as vegetable oils, animal fats, wood chips, or
methane from landfills. The United States contains an estimated seven hundred landfills that
potentially could produce significant amounts of energy. Often technical and pollution-related
obstacles need to be resolved.

Another promising alternative energy source is the hydrogen fuel cell. Hydrogen is
the most abundant element in the universe. Rarely available in free form, it is generally
found in combination with other elements, such as oxygen in water. Energy obtained from
hydrogen results from the chemical conversion of hydrogen and oxygen in fuel cells.
Significant technological and economic obstacles remain before the promise of hydrogen
fuel cells can be realized. Still, the development of this new technology in buildings and
vehicles could exert a revolutionary impact that would shift energy reliance from non-
renewable, polluting fossil fuels to a nearly unlimited energy from a relatively pollution

free source.

Materials, Products, and Resources

The design and construction of modern buildings consume enormous quantities of resources and
materials, often resulting in significant adverse impacts on both natural systems and human health.
The term green materials has been invoked to describe more environmentally benign and safer
products, although the impacts of these as well as conventional materials are often difficult to
ascertain.”® Product labeling and certification programs can distribute relevant information based
on a careful assessment of the environmental and health-related effects. Both governmental and
nongovernmental organizations have been involved in these efforts, although the ratings and cer-

tification procedures sometimes involve contentious criteria.
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The most widely used and accepted certification programs exist for natural resources (e.g.,
wood and fish) as well as for electrical appliances and machines.?! The Forest Stewardship
Council and the Sustainable Forestry Initiative have been two efforts to certify sustainably
managed and harvested forest and wood products. The U.S. Environmental Protection Agency
and ASHRAE have developed labeling systems to judge the energy efficiency of appliances
and mechanical systems. The International Organization for Standardization (ISO) has cre-
ated the ISO 14000 series to evaluate energy products, disseminate life cycle assessment pro-
cedures, and evaluate other aspects of product environmental performance.

Model contracts have also been developed to encourage vendors to specify and identify
the environmental and health-related impacts of products and materials. Frequently specified
performance criteria include energy efficiency, polluting and hazardous substances, recy-
cled or recyclable content, and resources used. Low environmental impact products and mate-

rials should include the following:

* Few or no harmful emissions

* Few or no climate-altering or ozone-depleting chemicals

* High percentages of recycled, reused, or recyclable materials
* Biodegradable materials

* Durable materials requiring minimal maintenance

* Sustainably harvested resources

* Local rather than distantly manufactured and transported resources

The book Green Building Materials: A Guide to Product Selection and Specification specifies crite-
ria for green product and material selection, including that they be durable, energy efficient,
and recyclable; include recycled content; be obtained from local and regional sources; and
contain few hazardous and synthetic chemicals as well as little embodied energy.** Various
publications, directories, Web sites, and government and nongovernmental sources publish
useful information regarding green product and material selection.

An impressive example of a building project that greatly reduced the amount of harmful envi-
ronmental and health-related products and materials is Audubon House, the retrofit of
a nineteenth-century Manhattan office building designed by Randy Croxton and associates
working closely with their client the National Audubon Society (Illustration 17).%* Most sus-
tainable design focuses on new construction, which is often better able to take advantage of low

environmental impact technologies. However, when sustainable design involves only new
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construction, it intrinsically fails to achieve the goal of reducing resource use and minimizing
adverse environmental impacts. Audubon House is commendable as being one of the first sus-
tainably designed renovations of an existing building—in this case, remarkable for occurring
in the early 1990s, prior to many new products and materials becoming widely available.

Among the building’s notable low environmental impact design accomplishments are the
use of low-chemical-emitting products and materials, greatly improved energy efficiency, the
reuse and recycling of resources and materials, and substantial waste reduction. Significant gains
in indoor environmental quality resulted from careful—and, at the time, unprecedented—
evaluation of chemicals found in carpeting, floors, paints, furniture, adhesives, and other prod-
ucts and materials. Energy was conserved by the installation of an advanced heating, ventila-
tion, and cooling system, extensive reliance on natural lighting, widespread building lighting
and ventilation controls, and extensive insulation and high-quality glazing. Audubon House
also reduced waste by placing conveniently available recycling chutes on every floor.

The building’s design goals were achieved even though construction costs were not
allowed to exceed normal expenditures by more than 10 percent; much of this up-front
expense was offset by savings over time, a healthier work environment, and enhanced
employee health and productivity. These objectives were aided by a highly coopera-
tive decision-making process that involved the collaborative efforts of architects, engineers,
scientists, and clients well in advance of construction.

Audubon House unusually blends ideals, technology, and thoughtful design. Still, it
achieves few biophilic design features. Although the design includes significant improve-
ments in natural lighting and ventilation, as well as the partial installation of a rooftop gar-
den, the building lacks organic and vernacular design features. Its low environmental impact
gains largely occur beyond the experience of the average employee, who remains mostly iso-
lated from contact with the natural environment. Audubon House, thus, neglects to offer its
users a fundamentally different work environment based on an enhanced experience of nature
(an issue we will discuss in detail in the next chapter).

The notion of embodied energy is another important consideration in green product and mate-
rial selection. The energy and resources required to produce and consume commodities involves
not just their immediate use but also all of the processes that are a part of their extraction, distri-
bution, disposal, and possible reuse over the entire “life” of the product from “cradle to grave.” This
total amount of energy expended throughout a product’s or material’s “life cycle” is its embodied
energy. Estimating only the “greenness” of a finished or consumed material can, thus, lead to mis-

leading conclusions regarding its overall impact. For example, the embodied energy involved in
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Illustration 17. New York City’s Audubon House, a retrofit of a nineteenth-century office building
designed by Randy Croxton and Associates, features many notable innovations in sustainable design.

the creation, use, and disposal of “virgin” aluminum usually far exceeds that of most wood prod-
ucts, steel, and, of course, recycled aluminum. Additionally, the embodied energy required for prod-
ucts obtained from distant or remotely manufactured and transported sources tends to be much

higher than that involved in locally or regionally derived products and materials.
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Technical, economic, and regulatory factors all affect the efficiency, reliability, cost, and
availability of green products and materials. The values and ethics of producers and consumers
are also as important as technical and regulatory factors in determining the manufacture
and use of green materials. The public ultimately determines whether or not products are
available that contain few pollutants, conserve energy, have a high degree of recycled con-
tent, minimize resource use or waste, and are durable and recyclable. People will need to be
far more knowledgeable, caring, and ethically responsible if our society is to significantly

alter the environmental impacts of various products and materials.

Waste and Its Management

The design, construction, and operation of buildings typically produces an enormous gen-
eration of waste, by-products, and discarded materials, often resulting from excess con-
sumption and the tendency to construct new buildings rather than renovate them.?* Each
American on average produces some fifty thousand pounds of solid waste and twenty thou-
sand gallons of liquid sewage each year. Much of this waste is disposed in landfills; inciner-
ated; passed into the soil, water, and atmosphere; or treated through complex, expensive,
energy-intensive technologies. Reducing waste and its environmental impacts requires vastly
accelerating recycling, reducing consumption, and using more efficient and less harmful mate-
rials and technologies. The basic goals of efficient waste management include recycling and
reusing solid wastes, processing and reusing liquid wastes, and minimizing unwanted by-
products and materials.

An immediate, practical challenge is how to dispose of building construction and opera-
tional wastes to minimize pollution and environmental damage. Primary, secondary, and terti-
ary waste treatment technologies are available to meet this challenge. One useful practice is to
divide building and construction wastes into different “waste streams”—for example, paper,
glass, metal, plastic, wood, and food. Much of this material can be recycled and reused. A sig-
nificant contemporary success has been policies that mandate the creation and recycling of sev-
eral waste streams. In addition, establishing distinct, conveniently located, and easily utilized
waste separation and collection facilities can better manage and process wastes more efficiently.
Effective recycling depends on developing transportation, storage, and manufacturing systems
that move and transform recycled materials into new products. Additionally, improving the dura-
bility and maintenance of products and materials can significantly reduce waste.

Demolishing existing buildings and constructing new ones produces considerable

waste, which can often be reused and recycled. Building construction in the United States
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alone yields an estimated two pounds of waste per square foot of building annually, with
much of this material discarded, accounting for one-quarter to one-half of all landfill
debris. Construction and demolition waste often consists of asphalt, concrete, wallboard,
roofing material, wood, and metals. In the United States, buildings consume one-quar-
ter of all virgin wood, two-fifths of stone and gravel, and a large proportion of other nat-
ural resources. The potential economic and environmental benefits of recycling and
reusing all of this material are enormous. These wastes can at times be salvaged and reused
on site, and discarded wastes can often be reused to produce other construction material.
For example, fly ash, a by-product of fossil fuel combustion, can be recycled to produce
cement. The U.S. Environmental Protection Agency estimates this single recycled indus-
trial waste could provide a high percentage of the cement used in the United States for
paving, steel framing, and concrete construction, as well be incorporated into ceiling,
floor, and wall material.

Wastewater can also be potentially reduced and recycled on-site from sinks, showers,
stormwater, and even sewage. Stormwater can be exploited by installing rooftop cisterns,
underground storage tanks, and constructed wetlands that capture and harvest precipitation,
which is then used in internal and external building-related operations. Innovative on-site
techniques have also used biodegradable processes to assimilate organic wastes, which are
sometimes transformed into potentially useful materials.

One innovative example of wastewater reuse is the “living machine” system developed
by John and Nancy Todd, which processes wastewater by moving it through several meta-
bolic stages (Illustration 18). This system involves microorganisms and plants that “digest”
and “cure” wastewater, which can then be used for other building uses, including flushing,
irrigation, aesthetic and recreational enjoyment, and even fish production. The system typ-
ically includes aquatic tanks that provide a growth medium for bacteria, algae, plants, and
sometimes crustaceans and fish. Sewage is decomposed by anaerobic and aerobic bacte-
ria that generate nutrients for other organisms, which, in turn, progressively break down
and remove wastes and pathogens. This waste management approach can convert waste
into a resource as well as blur the distinction between the built and natural environments.
As John Todd has suggested: “By studying waste recycling in a beautiful, ecologically
diverse and dynamic Living Machine, [people can| begin to comprehend the meaning of
natural systems in their lives.”?®
As this example illustrates, a long-term but critical waste management strategy is to

shift from the very concept of waste to treating discarded products and materials as future
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Illustration 18. Known as a “living machine,” this wastewater treatment technology relies on microor-

ganisms and plants to “digest” and “cure” wastewater so that it can be used for other building needs, such
as flushing and irrigation.

stocks for producing other products and materials. As Charles Kibert suggests: “Much of
[the] difficulty with waste is embedded in the word itself. Waste is defined as material con-
sidered worthless and thrown away after use. . . . This definition depends on the assump-
tion that energy and materials, having once served our immediate purposes, can simply
cease to exist in any functional sense.”*® Viewing waste as a resource shifts our perspective
from managing an undesirable, feared substance to what William McDonough calls “food”
that can be used to generate new and valuable products. McDonough advocates a waste
management strategy that mimics natural systems whereby plants draw energy from the
sun, produce needed products, and recycle their wastes into other forms of organic pro-
ductivity yet leave few if any toxic materials behind. Such a strategy among people sug-
gests two “waste to food” streams: one that safely recycles biodegradable materials back
into ecological systems, and one that reuses nonbiodegradable materials as stocks for pro-
ducing new products and materials.?”

The shift to viewing unwanted and discarded wastes as sources for future products and
materials requires a fundamental change in our values. It means discarding the prevailing atti-

tude of wastefulness in an increasingly “throwaway” society, which is easily addicted to new
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products and technologies. We cannot minimize and eliminate wastes until we adopt an ethic

of reusing and regenerating products that once served us well and can do so again.

Indoor Environmental Quality

We will consider indoor environmental quality (IEQ ) only briefly, because this topic focuses
primarily on a human health issue of building interiors rather than our emphasis here on
human interactions with the natural environment. IEQ concerns historically emerged in
response to the appearance of health-related problems associated with modern office build-
ings, including skin lesions, irritations, respiratory difficulties, and other neurological and
respiratory problems. These buildings frequently had poor ventilation, extensive synthetic
and chemically treated materials, and problematic heating and cooling systems. Ironically,
IEQ problems occurred mostly in energy-efficient buildings that relied on airtight con-
struction, extensive sealing and insulation, nonoperable windows, and technologies that lim-
ited the flow of air and fostered moisture buildup, contributing to the growth of molds and
fungi. These health problems led to the identification of “building-related illness” and the
designation of “sick building syndrome.”

IEQ problems related to air and ventilation deficiencies can be exacerbated by products and
materials containing chemically noxious substances, such as volatile organic compounds,
formaldehydes, and known or suspected carcinogens.?® Controlling the effects of these substances
requires reducing, isolating, and eliminating certain chemicals. However, identifying the build-
ing or material source of these chemicals can be difficult, given the extraordinary range of prod-
ucts that include potentially harmful chemicals in flooring, carpeting, paints, drywall, furniture,
fabrics, tiles, insulation, glazing, paneling, wood, glues, adhesives, sealants, caulks, preservatives,
refrigerants, and fire retardants. Still, these harmful substances can be substantially reduced and
sometimes eliminated. Moisture accumulation can also be reduced and prevented in heating, ven-
tilation, and cooling systems and in airtight buildings by installing adequate numbers of air-han-
dling ducts, filters, vents, and fans, and by implementing frequent fresh air exchanges.

Guidelines have been developed for avoiding certain paints, finishes, preservatives, dry-
ing agents, solvents, carpets, and furniture that potentially lead to health problems. Some
of the most important criteria include minimizing the use of toxics and pollutants; including
a high percentage of natural and biodegradable substances; avoiding formaldehydes, arsen-
ics, and other known or suspected carcinogens; minimizing off-gassing and other chemical
emissions; and assessing and certifying the safety of the indoor environment prior to build-

ing occupancy.
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Ecological and Wildlife Impacts

The last low environmental impact objective considered here is minimizing the adverse effects
of building construction on ecological systems and biological diversity. Species and ecosys-
tem impacts should be considered at varying spatial and temporal scales, including direct and
cumulative impacts at both on-site and off-site locations.*” Reducing the amount of land and
resources used in building construction and operations can substantially reduce ecological
impacts. More deliberate planning can also minimize damage to sensitive species and critical
habitats, such as riparian areas and migratory corridors. Design and development can also
sometimes enhance and restore natural systems as well as create open space that benefits peo-
ple as well as wildlife.

Building sites can be selected that lessen damage to particularly important ecosystems,
such as wetlands and critical feeding and breeding areas. Development of undisturbed nat-
ural areas almost inevitably results in environmental degradation. Thus, whenever feasible,
growth should focus on already developed sites. Restoring contaminated “brownfield” sites
is generally preferred to “greenfield” development and can result in transportation and energy
savings and the revitalization of frequently blighted urban areas (Illustration 19). An esti-
mated 425,000 brownfield sites have been identified in the United States alone. Restoring
and reusing this land could lessen the development of undisturbed areas, ameliorate past envi-
ronmental wrongs, and assist in rebuilding economically and ecologically impoverished cities.

Minimizing soil erosion and the destruction of native organisms represents another
important ecological objective. Soil that is removed from construction sites can almost always
be safely stored and reused and, if contaminated, cleaned or recycled. Design modifications
can reduce the direct wildlife mortality often resulting from building and landscape con-
struction. In the earlier example of bird mortality, modifications include less-reflective, less-
transparent glass; changed lighting design; and reduced night illumination. Excessive light
pollution in urban areas has also been found to degrade the nocturnal environment for
humans as well. For much of human history, the evening sky was an integral part of our
culture and experience; its impoverishment in modern times may thus result in a subtly dam-
aging effect on people’s physical and mental well-being. The potentially insidious effects
of modern light pollution could be mitigated by reducing building illumination as well as by
using more shades and blinds and less exterior flood lighting.

Widespread reliance on pesticides and artificial fertilizers in landscape design and main-
tenance often leads to highly degraded water and soil quality. The quantity of water used

in most landscaping can also be greatly reduced through more efficient watering techniques.
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Illustration 19. Constructed on a contaminated industrial site, the Jubilee campus of the University
of Nottingham, England, designed by Hopkins Architects, has been a significant catalyst for neighbor-
hood revitalization.

An estimated one-fifth of water used in the United States is devoted to irrigating homes and
buildings. Instituting more efficient operations, using recycled and collected stormwater, and
avoiding discharges of damaging fertilizers and pesticides could all yield significantly
improved water quality and quantity.

More intelligent and careful road design can also mitigate the ecologically damaging
effects of modern road construction. Overreliance on impervious surfaces and the use of
chemically harmful substances in asphalt and bituminous road products frequently lead to
environmental damage. Reducing the amount of asphalt in roads and rooftops can also greatly
diminish the “heat island” and “greenhouse” effects of modern cities that significantly con-
tribute to local and global climate change. Using more porous paving materials can further
reduce stormwater runoff and the harmful effects of toxic chemicals. Creating vegetative
buffers beside roads can also lessen the environmental damage caused by impervious asphalt
surfaces. Roads and highways can be more intelligently designed to minimize environmen-

tal damage and the ecological fragmentation of natural areas.
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Contemporary transportation systems too often rely on highways to facilitate vehicular
movement. The modern highway system has often resulted in significant adverse ecological,
energy, and resource-related impacts. Unnecessary highway construction should be
discouraged—as well as greater reliance on mass transit and increased, easier pedestrian move-
ment. So-called smart growth and new urbanism strategies often complement restorative envi-
ronmental design strategies. (Additional landscape development suggestions are included in

the discussion of vernacular design in chapter five.)

Encouraging Low Environmental Impact Design

Before turning to the topic of positive environmental impact, or biophilic, design in chap-
ter five, several important efforts should be noted that have greatly fostered low environ-
mental impact design in recent years. These include the establishment of benchmarks and
performance standards for designing, constructing, and operating the built environment.
Important examples are the British Research Establishment Environmental Assessment
Method (BREEAM); a development primer produced by the Rocky Mountain Institute (RMI);
a guidebook to sustainable design developed by the architectural firm HOK; a sustainable
design guide produced by the state of Minnesota and other states; and—most significant—
the U.S. Green Building Council’s Leadership in Energy and Environmental Design (LEED)
system.>® The RMI primer specifies design and construction criteria in such areas as site selec-
tion and development, transportation, building placement, land design, building configu-
ration and shell, energy use, water, ecology, operations, and construction specifications. The
Minnesota Sustainable Design Guide focuses on the six broad environmental impact categories
of site, water, energy, indoor environmental quality, materials, and waste.

LEED has, however, become the most widely adopted and influential system. Created
in the late 1990s, LEED is now employed extensively throughout the United States and
more and more internationally. Major LEED categories include sustainable sites, water,
energy and atmosphere, materials and resources, indoor environmental quality, and inno-
vation and design process. LEED’s appeal stems from its performance-based criteria result-
ing in numeric credits that at certain levels trigger LEED certification. Each LEED cate-
gory includes design and construction objectives whose accomplishment beyond
established standards generates LEED points. For example, in the sustainable sites cate-
gory, a maximum of fourteen points is possible related to such impact areas as site selec-
tion, urban redevelopment, brownfield redevelopment, alternative transportation, site dis-

turbance, stormwater management, landscape design, heat island effects, and light
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pollution. Similar point awards are related to the other categories. Across all the crite-
ria, a total of twenty-six points results in LEED certification; thirty-three to thirty-eight
points, a silver designation; thirty-nine to fifty-one points, a gold rating; and fifty-two to
sixty-nine points, the highest, or platinum, award.

An example of how LEED can be an incentive for sustainable design that might not have
otherwise occurred is the previously cited Goldman Sachs project in Jersey City, New Jersey.
Initial interest in sustainable design was prompted by a concern of top executives about the
potential large-scale bird mortality associated with tall glass office towers. However, driven
by the goal of becoming LEED certified, the project collaborators expanded this wildlife con-
cern to include a broader range of sustainable design objectives. In addition to mitigating
bird impacts, the project’s sustainable design objectives included energy efficiency, mini-
mizing site disturbance, using recycled materials, reducing waste, improving indoor envi-
ronmental quality, promoting mass transit, and redeveloping the brownfield site. These objec-
tives were also emphasized within existing budget guidelines rather than being treated as an
additional cost.

Brownfield redevelopment illustrates the project’s low environmental design efforts. The
Jersey City, New Jersey, site beside the Hudson River had been an industrial area for more
than two centuries that was used to produce soap, cosmetics, chemicals, and machine parts.
Cleaning its contaminated soil required the removal and cleansing of enormous quantities of
mostly low level hazardous material. This soil was removed from a huge area—500 feet long,
325 feet wide, 45 feet deep—with much of it below the existing riverbed. The quantity of
material removed occupied northern New Jersey recycling facilities for six months and
required some three hundred thousand square yards of soil to be treated, recycled, stabilized,
or capped. Some of this material was recycled as asphalt for a nearby airport runway, com-
posted for a golf course’s fairways, or used to construct a wastewater pond.

The client and designers are justifiably proud of their sustainable design accomplishments.
Moreover, the client’s prominence could influence other large firms to make similar efforts.
Still, the project’s nearly exclusive emphasis on low environmental impact technology reflects
the biases and deficiencies of much sustainable design today. The Goldman Sachs project
illustrates the LEED system’s inordinate focus on low environmental impact design tech-
nologies and objectives. The Goldman Sachs project lacked such biophilic design consider-
ations as improved natural lighting, natural ventilation, use of natural materials, landscape
and riparian restoration, increased contact with nature, or an ecological and cultural con-

nection with the site. This last omission was particularly regrettable in the Goldman Sachs
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project given its extraordinary location beside the Hudson River. The work setting or expe-
rience of the average Goldman employee will, thus, not differ substantially from that
experienced in a conventionally designed office tower. The project’s restorative environ-
mental design deficiencies reflect the near-exclusive emphasis of LEED on low environmental
impact goals and methodologies.

LEED and related sustainable design systems have unquestionably helped minimize the
adverse environment impacts of much contemporary construction and development. These
systems fail, however, to consider how by enhancing and restoring positive contact between
people and nature we can foster human well-being and productivity. This additional chal-
lenge of restorative environmental design—positive environmental impact, or biophilic,

design—is the focus of chapter five.



Biophilic Design

We will never achieve an ethical architecture that is beautiful and sustainable
until nature is integral and at the core and at the substance and being of the
architecture, not added on. If it ain’t beautiful, it can’t be sustainable. Buildings

must shelter and inspire.

—Steve Kieran, architect, paraphrase of lecture, “Toward an Ethical
Architecture.” Yale University School of Forestry and Environmental

Studies, New Haven, CT, February 3, 2005

As noted, restorative environmental design emphasizes two complementary goals: (1)

avoiding, minimizing, and mitigating the adverse effects of building construction and
development on natural systems and human health, and (2) promoting positive interactions
between people and nature in the built environment. Unfortunately, the second objective is
often neglected in modern design and development. Yet, humans evolved in a biological—
not artificial or manufactured—environment and continue to depend on ongoing contact
with nature for their physical and mental well-being. Sadly, however, the quality and char-
acter of the contemporary built environment has increasingly isolated people from the ben-
eficial experience of natural systems and processes.

Reducing the adverse effects of modern development is arguably the first and more basic
priority of restorative environmental design, but we must go beyond this limited objective to
also identify how buildings and landscapes can foster human lives of meaning and satisfac-
tion by celebrating our dependence on nature as an irreplaceable core of intellectual creativity

and emotional capacity. The label “positive environmental impact” or, preferably, “biophilic”
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design describes this second dimension of a comprehensive approach to restorative envi-
ronmental design. The fundamental objective of biophilic design is to elicit a positive, val-
ued experience of nature in the human built environment.

Incorporating biophilic design into modern development is critical. Over the long run,
few low environmental impact designs will prove to be sustainable or contribute significantly
to a more benign society if the developments lack significant biophilic design features and
characteristics. When people are not emotionally and intellectually attached to the buildings,
landscapes, and places around them, they will rarely be motivated to commit the resources
and energies needed to sustain (‘keep in existence”) these features. Low environmental impact
design innovations will inevitably become conventional, if not obsolete, in our rapidly chang-
ing world. When this happens, will a building’s occupants be sufficiently motivated to main-
tain and restore the structure or will they neglect and eventually abandon it? Buildings and
landscapes that people do not associate with a positive experience of nature will almost
always be discarded overtime, because they are not perceived as aesthetically appealing or
connected to people’s emotional and intellectual well-being. Low environmental impact
design that relies only on motivating people to avoid harm and damage to natural systems
and human health fails to offer a positive vision of how we can achieve lives of meaning and
satisfaction through our experience of the natural world. Therefore, the rhetorical question
must be: What is more sustainable—a technologically complex, low environmental impact
building isolated from the natural world and abandoned once its high technology systems
are no longer novel, or constructions that people revere and recycle generation after gener-
ation because they affirm an enduring and inherent affinity for the natural environment?

As psychologist Judith Heerwagen has argued:

[Human]| performance and well being . . . depend not only on the absence of significant [envi-
ronmental] problems, but also on the presence of particular kinds of features and attributes in
buildings. . . . The challenge of green design is . . . to integrate into buildings the positive bio-

philic features of our evolved relationship with nature and to avoid biophobic conditions.’

Architect Rafael Pelli similarly remarked that sustainable design must achieve “more than a
series of solutions to technical problems. It must also seek to create something that transcends
the solving of specific problems, resulting in a valued reality in a special and beautiful place.”
The basic goal of restorative environmental design is to rekindle and renew our compromised

connections with the natural world.



Biophilic Design 125

The additional emphasis here on biophilic design should not be interpreted as advocat-
ing a subjective aesthetic over the more rational, objective standard of technical efficiency
that characterizes low environmental impact design. Indeed, the opposite is the case.
Satisfactions and benefits associated with biophilic design foster adaptive behavior that is
instrumental to human welfare, including better health, reduced stress, improved emotional
well-being, enhanced productivity, and increased problem solving and creativity. Design and
development that satisfy only people’s physical and material needs will not succeed if they
deny other biophilic affinities for nature that are crucial to people’s long-term physical, men-

tal, and spiritual well-being.

The Bastille Viaduct

One project that restored contact with nature in an urban context is Bastille Viaduct, or
Promenade Plantée, located in the eastern section of Paris, France (Illustration 20). The
viaduct includes an elevated greenway (or “linear park”) with commercial areas—glass street-
level enterprises—located below its supporting arches. The promenade is situated on a for-
mer rail line originally constructed in the nineteenth century and is nearly three miles long,
thirty feet high, and thirty- to one-hundred-feet wide. It consists largely of brick and was
converted to a park-like promenade in 1998, designed by landscape architects Philippe
Mathieu and Jacques Vergely.

The viaduct’s conversion has revitalized the area socially and economically. The prom-
enade on top of the viaduct contains a mosaic of gardens and pathways that include
flowerbeds, trees, pergolas, bamboo forests, water gardens, and savanna-like areas. The walk-
way runs the length of the viaduct, periodically connecting to the ground, to the shops
below, and to adjacent buildings via paths and stairs. The elevated viaduct allows the user
to gaze out at the buildings and streets below while feeling removed from the noise and
bustle of the city. The promenade’s extensive vegetation and garden-like qualities add to
this feeling of serenity. The greenway offers a remarkable pedestrian experience in an urban
setting, in effect, an arrow of vegetation running through the heart of the city’s clamor and
congestion.

The promenade’s popularity is enhanced by the successful conversion of the street-level
vaults into commercial space. The resulting combination of shops, gardens, and pedestrian
pathways has spurred a revival of the once-depressed East Paris area. Attracted by the prom-
enade’s open space, park-like qualities, and pedestrian access, new residents and businesses

have renovated residential, commercial, and office space in the wider area. The environmental
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Illustration 20. The Bastille Viaduct, an elevated greenway with commercial establishments located below,
was designed by Philippe Mathieu and Jacques Vergely and constructed on a former railway line. The viaduct
has stimulated revival of its East Paris neighborhood.

restoration of the viaduct has been a major catalyst and unifying element for the neighbor-
hood’s overall revitalization.

The aesthetic and recreational appeal of the promenade has been central to its success,
providing a valued connection between people and nature in a highly urban setting. The
three miles of linear open space offer an extraordinary amenity for both residents and work-
ers. The integration of the promenade and the old brick viaduct fosters a strong vernacular
connection to the city’s past. Both environmental restoration and historic tradition informed
the promenade’s reconstruction in contrast to its possible destruction.

However, the promenade’s design largely fails to incorporate many features of low envi-
ronmental impact or ecological landscape design, which detracts from the project’s overall rel-
evance as a model of restorative environmental design. The walkway, which consists mostly
of formal gardens and exotic plantings, makes little attempt to include native vegetation or to
construct an ecologically self-sustaining environment. The nonindigenous plants require inten-
sive management, including a regimen of watering, fertilizing, and treating with chemicals that

reflects its imposed and contrived aesthetic. Nor does the promenade offer much in the way
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of food, shelter, or migratory corridors for native wildlife; thus, it does little to heal the pre-
vailing breach between Parisian culture and its local ecology. The commercial spaces also lack
low environmental impact design features, with scant attention paid to energy and resource use,
waste generation and disposal, and material and product impacts. Still, the promenade repre-
sents an innovative and important accomplishment that has enhanced the economic and social

well-being of its neighborhood by connecting people to nature in an urban setting.

Attributes of Biophilic Design

Biophilic design can be encountered in a building’s facade, interior environment, decora-
tive features, and exterior landscape. It can be directly, indirectly, or symbolically revealed
and can sometimes occur unconsciously, without deliberate creation or even sometimes
explicit recognition. This subjective element of biophilic design underscores its ancient qual-
ities, which often tap into inherent human affinities for nature that people frequently fail to
recognize. Consequently, many of the world’s most admired buildings and landscapes pos-
sess prominent biophilic features that are often barely appreciated yet exert powerful effects
on us (Illustration 21). Architectural historian Grant Hildebrand alludes to this more sub-

jective, inherent quality of biophilic design when he suggests:

We are biologically predisposed to liking buildings and landscapes with prominent natural
elements. When we cannot actually place ourselves in a natural setting, we make some effort
to provide ourselves with substitutes. There is evidence that we like to have around us natural
archetypes or simulations of them. The point is not that a building or landscape resembles nature
but that some architectural scenes accord (e.g., in form and space, in light and darkness) with

an archetypal image of the natural world.?

The challenge is to more specifically identify those biophilic design features that reflect a
human affinity for the natural world and, thus, to create a satisfying and beneficial archi-
tecture. What are some of these biophilic features? They include natural lighting, natural
materials, natural ventilation, shapes and forms that mimic natural features and processes,
views and prospects of nature, and more. Psychologist Judith Heerwagen has developed a list
of biophilic design features, which are presented in Table 5.1.

To deepen our understanding of biophilic design beyond this broad listing, this chap-
ter will describe two basic dimensions of biophilic design: organic design and vernacular

design.
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Illustration 21. The Sydney Opera House, designed by Jorn Utzon, possesses prominent organic quali-

ties, particularly its bird and sail-like features viewed against the Sydney Harbor.

Organic Design
Organic design can be defined as building shapes and forms that directly, indirectly, or sym-
bolically elicit a human affinity for natural features and processes. Direct experience is con-
tact with largely self-sustaining features of the natural world, such as a wooded landscape,
a natural stream, or unfiltered air and light. Indirect experience is contact with natural ele-
ments that require continual human input and control—for example, a potted plant, a man-
icured lawn, or an aquarium tank. Symbolic experience involves contact not with living, or
real, nature but, rather, with its ornamental, metaphorical, or vicarious representation. This
can include decorations simulating natural shapes and forms, interior furnishing of refash-
ioned wood and stone, or pictures and symbols of landscapes and organisms. The direct expe-
rience of nature does occur in buildings and especially in landscapes, but more typically the
built environment emphasizes the indirect and particularly the symbolic experience
of the natural world.

The term organic design originated with the famed architect Frank Lloyd Wright, although

he described it in often obscure and varied ways.* Still, his interest in the subject relates to



Table 5.1
Elements of Biophilic Design

Prospect (ability to see into distance)

* Brightness in the field of view
(windows, bright walls)
* Ability to get to a distant point for a better view
* Horizon/sky imagery (sun, mountains, clouds)
* Strategic viewing conditions
* View corridors

Refuge (sense of enclosure or shelter)

* Canopy effect (lowered ceilings, screening,

branchlike forms overhead)

Water (indoors or inside views)

* Glimmer or reflective surface (suggests

clean water)
* Moving water (also suggests clean, aerated water)
* Symbolic forms of water

Biodiversity

* Varied vegetation indoors and out (large trees,
plants, flowers)

» Windows designed and placed to incorporate
nature views

* Outdoor natural areas with rich vegetation

and animals

Sensory variability

* Changes and variability in environmental color,
temperature, air movement, textures, and light
over time and spaces

* Natural rhythms and processes (natural
ventilation and lighting)

Biomimicry

* Designs derived from nature

* Use of natural patterns, forms, and textures

» Fractal characteristics (self-similarity at different
levels of scale with random variation in key

features rather than exact repetition)

Sense of playfulness

* Incorporation of decor, natural materials,
artifacts, objects, and spaces whose primary

purpose is to delight, surprise, and amuse

Enticement

* Discovered complexity

* Information richness that encourages exploration

* Curvilinear surfaces that gradually open
information to view

Source: Adapted from J. Heerwagen and B. Hase, “Building biophilia: Connecting people to nature,” Environmental Design +

Construction (March 2001): 33.
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this discussion in two important respects. First, he asserted that the appeal of buildings and
landscapes is frequently a function of their connection and relation to features of the natu-
ral environment. Second, he suggested that most successful architecture possesses a harmony
and integrity originating in nature or, as he suggested, a characteristic of “being true to [their]
nature.” Wright often captured these organic qualities in his architectural creations, includ-
ing Fallingwater (located in Bear Run, Pennsylvania), Taliesen East (Spring Green, Wisconsin),
Taliesen West (Scottsdale, Arizona), the Johnson Wax office building (Racine, Wisconsin),
his “Prairie” style of design, and other creations. These constructions frequently emulate or
evoke features found in nature. To Wright, the most enduring designs possessed organic qual-
ities of harmony and symmetry that are often encountered in the natural world and iteratively
developed over time. He explained his approach to organic design as follows: “Nature is a
good teacher. I am a child of hers, and apart from her precepts, I cannot flourish. I cannot
work as well as she, perhaps, but at least I can shape my work to sympathize with what seems
beautiful to hers. . .. Any building . . . should be an elemental, sympathetic feature of the
ground, complementary to its nature-environment, belonging by kinship to the terrain.”

Wright’s work emphasized incorporating natural shapes and forms, especially in his res-
idential designs—in particular, Fallingwater, his personal residences Taliesin East and Taliesin
West, and his Prairie-style homes. These creations reveal important elements of organic design
and some dimensions of vernacular design. However, his work reflects almost no aspect of
low environmental impact design, a limitation of Wright’s greatness that certainly was not
unusual for his time.

Nonetheless, several important organic design features emerge from examining Wright’s
residential structures. These concepts include an emphasis on natural materials (especially
wood and stone), natural lighting, and qualities of the environment incorporated into build-
ing interiors and experienced through exterior views. Wright stressed fitting structures into
the landscape, seen especially in the parallel relation of his Prairie-style homes to the rela-
tive flatness of their savanna landscapes, which make them appear to emerge out of, rather
than dominate, the ground. Wright also insisted on what he called the organic principles of
simplicity and directness of design, with the house or artifact needing to be molded and con-
nected to its environmental context. He suggested: “Nothing is more difficult to achieve than
the integral simplicity of organic nature amid the tangled confusion of the innumerable relics
of forms that encumber life for us. To achieve it in any degree means a serious devotion to
the ‘underneath’ in an attempt to grasp the nature of building a beautiful building beauti-

fully, as organically true in itself, to itself and to its purpose as any tree or flower.”®
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Wright also emphasized simulating the dynamic character, or “plasticity,” often encoun-
tered in nature—forms altering or adapting themselves to changing conditions over time and
space. His designs can, thus, appear to transform or mature in response to changing light-
ing and seasonal features, an effect frequently enhanced by his extensive use of natural mate-
rials, natural lighting, and dramatic exterior views in complementary relation to warm inte-
riors. Wright’s structures reflect an intuitive understanding of nature’s appeal. Features that
enhance this affinity for nature in Wright's residential designs include the following, which

are drawn from the work of Grant Hildebrand:

* High ceilings and a sense of spaciousness in main living areas

* Extensive natural lighting and vistas of the exterior landscape

» Living spaces high above the terrain that provide extended views

* The play of natural light seen through clear and decorative glass

* Fireplaces within low-ceiling interiors creating a feeling of refuge

* Large overhanging eaves and cantilevers engendering a sense of connection to the exte-
rior landscape

» Conspicuous terraces offering distant views and a feeling of peril and excitement

* Winding paths and concealed entryways fostering feelings of safety and security

* Buildings integrated into the landscape through the use of long horizontal planes

* Visual connections between interior rooms, many with outside views, and few closed

interior spaces (or what Wright called “destroying the box”)’

Fallingwater—arguably Wright’s most accomplished creation—particularly illustrates many
of these organic design features. The house fits extraordinarily well into its surrounding hill-
side, particularly the adjacent ledges and forest (Illustration 22). Most dramatically, it sits
astride a stream nearly on top of a waterfall. Precariously poised above the cataract, the house
remarkably blends ledge, water, rock, moss, and forest. Cantilevered terraces thrust into space
accentuate the home’s dramatic proximity to the falls. Living room spaces feature abundant
windows and natural lighting, the use of natural materials, and frequent fireplaces, achieving
an overall satisfying confluence of limitless possibilities within the protective nest of a shel-
tered environment.

These organic design features attract thousands of visitors each year despite Fallingwater’s
remote Pennsylvania location. Most visitors want to see the home’s dramatic connection to the

natural environment, especially the waterfall and its near incorporation into the household. Yet,



Illustration 22. Frank Lloyd Wright’s famous residential design Fallingwater fits extraordinarily well into

its surrounding hillside and nearby stream and rests nearly atop a waterfall.
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Wright's celebrated creation lacks many important aspects of restorative environmental design,
particularly low environmental impact and vernacular design features. The structure uses some
regionally derived materials, but achieves little sense of connection to indigenous culture or ecol-
ogy. Indeed, most of Wright’s constructions possess few low environmental impact or vernacu-
lar design features. Rather, they proclaim an attitude of wastefulness, a lack of concern for energy
and other resource uses, and a philosophy of art over nature. Indeed, Fallingwater’s most dra-
matic design feature—its location beside the watercourse and nearly on top of a waterfall—would
not even be allowed today, given its destructive effects on the riparian environment.

Still, as Wright’s creations demonstrate, people are attracted to and become attached to
buildings and landscapes that successfully incorporate organic qualities into their design.®
This can be seen in much traditional architecture, in which some of the most admired and
enduring constructions possess prominent organic features. By contrast, the alienation asso-
ciated with much contemporary architecture reflects an excessive reliance on fabricated mate-
rials, artificial lighting, controlled climatic conditions, straight-line geometries, homo-
geneity of design, scales rarely if ever encountered in nature, substitution of the synthetic for
the natural, and an indifference to local ecology and culture.

Writer David Pearson describes organic architecture as “rooted in a passion for life, nature, and
natural forms . . . full of the vitality of the natural world with its biological forms and processes.”

He identifies several broad features of organic design, including their tendency to be

* Inspired by nature

* Unfolding, like an organism, from the seed within
* Existing in the “continuous present”

» Following (natural) flows, flexible, and adaptable
» Satisfying social, physical, and spiritual needs

* Growing out of the site

* Celebrating a spirit of play and surprise’

He suggests that these attributes depend on such features as natural light, natural materials,
wind, air, soil, geology, water, and other characteristics of the natural environment. Although
useful, these attributions remain vague and elusive. The following discussion thus will use
the simpler categories of direct, indirect, and symbolic experience of nature to describe var-
ious attributes and characteristics of organic design. But first, let us consider a recent exam-

ple of organic design in modern architecture.
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The International Netherlands Group (or ING) Bank complex, an office, commer-
cial, and residential development outside Amsterdam, The Netherlands, was initially con-
ceived during the late 1970s but not completed until 1987 (Illustration 23). Designed
by architect Anton Alberts, who was inspired by the work of the philosopher and designer
Rudolf Steiner, the project includes half a million square feet in ten connected build-
ings. The developers envisioned creating a community as much as a bank headquarters,
uniting architecture, work, commerce, and residence in an overall complex. This goal was
partially achieved, although most of the complex’s residents seem to differ economically,
culturally, and occupationally from the typical bank employee.

The ING complex incorporates organic design elements as well as, to a lesser extent,
those of low environmental impact design. A striking organic feature is the lack of straight-
line geometries that characterize so much of office construction today in favor of the curvi-
linear forms more often found in the natural world. Also, lighting fixtures, furniture, wall
coverings, columns, and art objects consciously strive to simulate the shapes of nature. Water
is frequently designed into the exterior landscaping and even occasionally is encountered
in interior features, such as a handrail and staircase that incorporate the sight and sound
of water. Building heights are modest to foster a more human scale, and gardens are often
located near the buildings. Natural lighting, ventilation, and materials are used extensively
throughout the complex, with the natural lighting having helped to substantially reduce
energy consumption. Other low environmental impact features include the use of waste heat
as an energy source, the use of locally and sustainably produced products and materials, and
water conservation practices.

As noted, the ING complex was inspired by the ideas of German designer and philoso-
pher Rudolf Steiner. Architectural critic Giinther Feuerstein described Steiner’s design

approach as follows:

Rudolf Steiner speaks of an “organic building style” and supplies this with a number of
metaphors pointing to biological phenomena [of] plants, human beings, and animals. . . .
Buildings can be described as close to Expressionism and to organic architecture. . . . Steiner
repeatedly compared human physicality, though spiritualized, with his architecture. The build-

ings are interpreted as bodies.'

The ING project introduced many changes in the decision-making process to encourage its

design goals. These included long-term planning and a close, consensual relationship among



Illustration 23. The International Netherlands Group Bank’s complex of office, commercial, and
residential buildings in Amsterdam, The Netherlands, designed by Anton Alberts, is an early and
still relevant example of restorative environmental design.
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architects, engineers, executive management, and employees. Organic and low environmental
impact objectives were emphasized at the outset and infused into all phases of design, devel-
opment, and construction. This interdisciplinary planning process—viewed as essential to the
project’s success—is described in the Rocky Mountain Institute’s book Green Development. “This
process . . . included, first, a vision for what was to be created . . . [and] second . . . integrated plan-
ning and design, in which the performance goals were identified up-front . . . involving four over-
lapping components: whole-systems thinking, front-loaded design, end-use/least-cost consid-
erations, and multidisciplinary teamwork.”!!

The ING project is an inspiring though only partially effective attempt at restorative
environmental design. Although its achievements have purportedly resulted in improved
employee satisfaction, productivity, and morale, many organic design features remain
incomplete and only partly successful. The project’s low environmental impact design fea-
tures are also limited in scope and effectiveness. Vernacular design elements are not exten-
sive or well integrated, despite the use of local materials and the attempt to create a com-
munity. The ING complex feels imposed on its social setting and landscape, uncomfortable
with either its cultural or ecological context. Still, the project is highly innovative and its

organic design accomplishments impressive and relevant.

Direct Experience of Nature
Direct attributes of organic design result in the relatively immediate experience of nature in
buildings and constructed landscapes. Natural lighting and natural ventilation are common
expressions of direct organic design (Illustration 24). These features can be the result of delib-
erate design decisions, such as large operable windows, or the by-product of technical inno-
vations, such as chimney stacks, light shelves, and buildings orientated to the sun and prevail-
ing winds. Natural lighting and ventilation are basic properties of the natural environment,
although the quality of their experience varies considerably depending on such factors as
amount and kind of vegetation, relationships between building interiors and exteriors, and
exhaust and road placements. The decision to enhance natural lighting and ventilation can
profoundly affect occupant well-being, including health, motivation, morale, and other aspects
of physical and mental well-being and satisfaction.

Other natural features that can be designed into buildings and constructed landscapes
include plants, soil, water, geological forms, and even fire or animal life. These environmen-
tal elements—which can occur in building interiors but more often appear in exterior settings—

often exert considerable physical and psychological effects. Their impact varies depending
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Illustration 24. Natural Lighting and Ventilation: The atrium of the new
Parliament building in London, designed by Hopkins Architects, provides

extensive natural lighting in a striking organic design.

on the quality of the design. An isolated encounter with a single element of exotic vegeta-
tion is typically a sterile, contrived form of contact with nature that holds little consequence.
For example, designs featuring only trivial contact with a “prisoner” plant confined within
a planter tend to offer little more than a decorative, superficial experience (Illustration 25).
By contrast, designing a coherent and functionally organized natural system that includes
diverse vegetation, soil, water, and even animal life can stimulate people’s senses, emotions,
intellect, and spirit, resulting in considerable aesthetic, naturalistic, and other biophilic sat-
isfactions. The quality of any direct contact with nature in the built environment is often con-
strained by the practicalities of cost, opportunity, and technology. Still, with commitment and
imagination the direct experience of nature in buildings and landscapes can be achieved,
resulting in many benefits to people.

Direct design of nature can also incorporate views of the exterior environment. One attrac-

tion and advance of modern glass buildings—despite their potentially adverse ecological
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Illustration 25. Prisoner Plants: The palm disappearing into the hard surface floor and the isolated lobby
planter reflect the widespread practice of treating plants as mere decoration.

impacts—is the extraordinary visual access they afford of the outside. This exposure to the nat-
ural environment has been invaluable in many urban locations that contain major natural land-
marks, such as large rivers, estuaries, and mountains. However, the pleasure of seeing these vis-
tas can sometimes be diminished by building heights that are greatly out of scale with the
human experience, precipitating anxiety and threat as much as satisfaction. Still, visual access
to the exterior environment is often a highly gratifying feature of organic design.

Exposure to water near or even within buildings can also foster the direct experience of
nature in the built environment. The sight, sound, and even smell of water often exert pos-
itive psychological effects, especially when the water is conspicuous, moving, and inhab-
ited by vegetative or animal life (Illustration 26). After reviewing many studies of the human
attraction to water across diverse cultures, geographer and environmental psychologist Roger
Ulrich concluded: “Water features consistently elicit especially high levels of liking or pref-
erence.”'? Similarly, critic and designer John Ruskin long ago observed: “As far as I can rec-
ollect, without a single exception, every Homeric landscape, intended to be beautiful, is com-

posed of a fountain, a meadow, and a shady grove.”"?
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Illustration 26. (rop and botrom) Sight, Sound, and Smell of Water: The view of buildings across an
urban lake and the presence of a more formal water fountain reflect the powerful effect of water in the
built environment.
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Creating the experience of water in the built environment can be technically challenging,
and water that is poorly designed into buildings and landscapes can be disturbing. As Grant
Hildebrand remarks: “Water is not a universal feature of pleasurable settings, and . . . can sug-
gest danger in certain instances.”'* However, when well connected to other natural features (e.g.,
soils, geological forms, plants, and animal life), water incorporated into building interiors and
landscapes can be profoundly satisfying. Most successful water designs mimic natural forms and
processes. In some restorative environmental designs, the experience of water has also been suc-
cessfully connected to several building functions, such as irrigation, plumbing, wastewater treat-
ment, stormwater protection, and insulation. The design potential of water has been described
well by architect Charles Moore in his classic study of water and architecture. Yet, Moore notes
how often the absence or distorted expression of water in modern architecture reflects a grow-

ing human estrangement from the natural world. He suggests:

Water is a natural material, and . . . although controlled by gravity and natural laws, it can be
coaxed, shaped, and transformed. We can try to achieve harmony with nature, we can try to
ignore it, or we can try to master it—or we can find ourselves, at the end of the twentieth cen-
tury, in a confused, ecological attempt to do all three at once. As we in our century have steadily
removed ourselves from the ideals of nature . . . we have risked losing intimate contact with
water. . . . Water, in all its variations, interpretations, and presentations, shares a simple, common

origin. It has inherent, immutable properties that time cannot alter.'®

However, buildings must also regulate the direct experience of nature and frequently exclude
it from the interior environment. Take, for example, fire, which is typically suppressed because
of the potential danger it poses. Yet the manipulated experience of fire within building inte-
riors is a celebrated source of warmth, cooking, comfort, and protection, with its controlled
use long viewed as a sign of civilization. Fire possesses great symbolic significance, and its
experience in homes especially forms a highly satisfying, coveted element of organic design.
Fireplaces allow this basic element of nature to penetrate a building’s core and produce an
experience of color, satisfaction, and movement. But, to be fully satisfying, fire must be
revealed in ways that demonstrate its confident dominance and mastery.

Designing animal life into the built environment can be especially challenging. Technology,
cost, and aesthetics often strongly discourage the presence of animals in building interiors. Modern
health and safety factors, in particular, emphasize the maintenance of an antiseptic environment.

Yet, when creatively designed into atriums, lobbies, and other public and private spaces, the pres-
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Illustration 27. Ivy Covered Walls: The University of Michigan Law Quadrangle achieves a highly organic
effect with its ivy-covered walls and integration into the vegetated landscape.
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Illustration 28. Green Roofs: Green roofs can achieve low environmental impact objectives of improved
stormwater management, insulation, and mitigation of heat island effects as well as ofter vegetated envi-
ronments that benefit people and wildlife.

ence of butterflies, fish, and even higher vertebrates (e.g., birds) can produce a visually exciting
and satisfying contact with nature. Effective wildlife design can be emotionally and intellectually
arresting, providing physical and mental restoration as well as a feeling of connection to the natu-
ral world.

The building facade itself can sometimes incorporate natural features. One common exam-
ple is ivy and other vines climbing on exterior building walls (Illustration 27). A more unusual
development in recent years has been the development of green roofs, which use vegetation
to accomplish both biophilic and low environmental impact design objectives (Illustration 28).
Low environmental impact goals include improved insulation, reduced stormwater runoff, less-
ened heating and cooling loads, diminished heat island effects, and reduced noise and air pol-
lution. In addition, green roof design can also provide plant and animal habitat that enhances
human relaxation, imagination, intellect, creativity, health, and productivity, especially in urban
areas often lacking vegetation and open spaces.

The external landscape offers the greatest potential for designing the direct experience of
nature. This can occur in constructed landscapes that include native plants and animals as well as
food and cover for such wild species as fish, birds, and sometimes mammals. Ambitious designs
can create habitats where wildlife flourishes and is highly accessible, including wetlands, vege-
tative corridors, and self-sustaining forest communities. Although the direct experience of nature
in buildings and landscapes is frequently inhibited by the limitations of resources, knowledge,

and technology, the greatest constraint is often a lack of imagination and the willingness to
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seek more compatible connections with nature in the built environment. With commitment, an
experientially rich, sensuous, and deeply satisfying architecture can be created that puts us in

touch with all of our visual, tactile, and other sensory attractions to the natural world.

Indirect Experience of Nature

Nature in buildings and landscapes can become so controlled and manipulated that it produces
a radically altered state of nature requiring ongoing human management and intervention.
Examples of such manipulated contact with the natural environment include planters decorat-
ing an interior lobby, fish in an aquarium tank, or formally designed fountains. Greatly trans-
formed from their natural state, these features typically depend on continual human manage-
ment and control to exist. But if these indirect expressions of nature are well designed, they can
be deeply satisfying and beneficial (Illustration 29). Designing the indirect experience of nature
often involves manipulating such environmental elements as vegetation, animal life, light, air,
water, materials (e.g., stone, wood, cotton, hides, wool, leather), and even natural processes, such

as aging, weathering, and climate. Categorizing these features as indirect experiences of nature

can often reflect more a matter of judgment than an absolute statement of fact.

a e
Illustration 29. Indirect Experience of Nature: An example of the indirect experience of nature, this
university courtyard possesses many biophilic elements despite its monoculture of grass and its formal
fountain requiring continuous human input.
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Illustration 30. Inside Gardens: Commerzbank (/eff), an office tower in Frankfurt, Germany, designed
by Norman Foster and Associates, has achieved exceptional energy efficiencies through its solar orien-

tation, natural lighting, and double-wall construction. An innovative biophilic feature is its five “winter
gardens” (right), with one located every thirteen floors.

An example of incorporation of the indirect experience of nature into a building’s inte-
rior is Commerzbank in Frankfurt, Germany, which was designed by the firm Norman Foster
and Associates (Illustration 30). An especially innovative organic design feature of this mod-
ern office building is its five “winter gardens,” which are located every thirteenth floor and
span three stories each within the sixty-five-story structure. These gardens are essentially inte-
rior parks that consist of plants linked to various geographic areas representing differing com-
pass directions. The gardens have also been connected to the building’s natural ventilation
and lighting objectives and have reportedly helped to improve its energy performance.

The gardens allow employees to have an unusual indirect experience of nature within a
tall, vertical structure—an important, innovative accomplishment because nearly all human
contact with the natural environment takes place on the horizontal plane at ground level. The
multiple three-story gardens dramatically alter this dynamic and have purportedly improved
employee morale and productivity in the process. The gardens also diminish the typical hier-

archical, status-differentiating effects of tall office towers, promoting instead a more



Illustration 3 1. (top and bottom) Natural Materials, Shapes, and Forms: These interior and exterior designs

reflect the powerful effects achieved by using natural materials as well as mimicking and simulating natural
shapes and forms.
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Illustration 32. Prospect and Refuge: Views to a distant scene through an arch can provide a satisfying expe-
rience of refuge and prospect, as this Yale University scene demonstrates.

egalitarian contact among people, which more often characterizes parklike settings. However,
Commerzbank’s organic design features do not extend much beyond the gardens and the
commanding views offered by the largely glass facade. Its modernist style and reliance on
nonnative vegetation tenuously connects the structure to the surrounding area’s culture and
ecology. Although an impressive, ground-breaking accomplishment, Commerzbank still fails
to meet the ideal of restorative environmental design.

Designing the indirect experience of nature often involves manipulating natural materi-
als. The human affinity for natural materials is so deeply ingrained that artificial substitutes
(e.g., imitation plastic)—no matter how striking the replication—often does not elicit much
pleasure. Artificial materials typically seem fake; lacking strong evocative power, they rarely
capture the subtle qualities of, for example, the grain of wood, the weathering of stone, or
the sensory experience of once-living materials (such as the smell of leather or the feel of
silk). It is difficult to imitate natural materials effectively because of their complexity: dynamic
natural forms must adapt to myriad environmental influences over time in the struggle to sur-
vive, cope, and evolve. Natural materials communicate a logic that few imitations can repli-
cate, despite human cleverness, ingenuity, and technology (Illustration 31).

The indirect experience of nature often reflects a response as much to a natural process

as to a specific substance or organism. Some buildings, landscapes, and furnishings influence
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us deeply because they reveal the effects of weathering and historic transition, possessing
what might be called the “patina of time.”'® This evidence of aging can be seen in old walls,
moss-covered roofs, or corroded stone, all of which reveal the dynamic forces of time. Certain
materials—stone, wood, tile, stucco—appeal to us because they reveal the texturing of shape
and forms in response to aging and adaptation and sometimes even have other life forms
attached, such as mosses, lichens, and vines.

What factors create a satisfying indirect experience of nature in buildings and forms?
Drawing on the work of geographer Jay Appleton, Grant Hildebrand has emphasized the
effects of six paired elements that reflect the inherent human affinity for nature often encoun-
tered in highly evocative building and landscape designs.!” Hildebrand labels these com-
plementary properties prospect and refuge, enticement and peril, and order and complexity.
Prospect reflects the discernment of distant objects, a human tendency that has contributed
evolutionarily to our ability to locate food, water, safety, and security. Prospect allows us to

detect far-off movements, perceive distant objects and resources, and spy potential threats. In

buildings and landscapes, it is often afforded through outstanding views, feelings of

7% B E i S RN _
Illustration 33. The ordered complexity of Mont St. Michel entices the visitor to explore and discover, while
its perilous site implies uncertainty, risk, and thrill.
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spaciousness, and light and brightness. Refuge, by contrast, reflects the complementary human
desire for shelter and protection. Building and landscape designs that foster a sense of safety,
comfort, warmth, and intimacy through the use of comfortable interior rooms, a fireplace, or
a secluded garden often achieve a sense of refuge. As Hildebrand describes: “Refuge is spa-
tial circumspection, darkness, and limited view; prospect is spatial openness, brightness, and
extended view” (Illustration 32).'8

Enticement, the first property of the second pairing, reflects the desire to explore, discover,
and expand one’s knowledge, a characteristic that has proven crucial to human adaptation and
development. Buildings and landscapes can enhance our exploratory drive by providing oppor-
tunities for exercising imagination and creativity—for example, in response to natural detail
and diversity that stimulate inquisitiveness, immersion, and interpretation. Peril, on the other
hand, reflects the desire for mystery, challenge, and even risk that simultaneously attracts and
repels. This effect can be achieved, for example, through the use of overhanging balconies, ele-
vated passageways, obscured pathways, or heights that excite, challenge, and thrill as well as
unsettle us. These design features encourage exploration and discovery but are often accom-
panied by the inclination to proceed with prudence and caution (Illustration 33).

In the final pairing, complexity reflects the human desire for detail, variety, and mystery,
which throughout human evolution has enabled us to make difficult choices and to secure
resources in response to the natural world (Illustration 34). Order is an equally basic incli-
nation that reflects the desire for pattern, structure, and organization. Successful building and
landscape designs frequently contain complexity and order in dynamic relation to each other,
whereas designs that emphasize only one property often frustrate and disappoint. For exam-
ple, complex designs that lack order frequently foster confusion, while exceedingly orderly
designs that lack complexity can produce boredom. Hildebrand describes the value of this
complementary relation: “Order and complexity are . . . necessary allies. Order without com-
plexity is monotony, and is felt to be that in the deadly repetition of much speculative
American [tract] housing of the late 1940’s. . . . Complexity without order, however, is not
more satisfying. Scenes . . . difficult to organize and interpret [are] not only rated low in pref-
erence; they [are] actually resented. The . .. American commercial strip is an example.”"?

The work of psychologists Rachel and Stephen Kaplan, which also draws on Jay
Appleton’s insights, also considers how building and landscape designs can incorporate the
indirect experience of nature.?’ Kaplan and Kaplan use the terms coberence, complexity, legi-
bility, and mystery to explain this design tendency. They suggest that people are attracted to

buildings and landscapes that are rich in environmental complexity and mystery and that



Illustration 34. Order and Complexity: Widespread complexity characterizes this building’s varied shapes
and planes, yet the building is pleasing overall because its many naturalistic elements remain ordered.
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offer frequent opportunities to wonder, imagine, explore, and discover. At the same time, they
emphasize that successful designs frequently incorporate elements of coherence and
legibility that avoid confusion and a feeling of chaos while also fostering a sense of order-
liness and meaning.

Indirectly incorporating nature into building and landscape designs frequently results in sat-
isfying and successful constructions. Some of the most sought after and costly structures pos-
sess many indirect elements of nature, as revealed by research conducted by psychologist Judith
Heerwagen and ecologist Gordon Orians.?! They report, for example, a decided preference
(among randomly selected subjects) for building and landscape features that include distant vis-
tas of nature, abundant opportunities for refuge and shelter, and facilitated movement and way
finding. These and other design attributes that reflect the human affinity for nature are fre-
quently preferred because they stimulate imagination and problem solving within safe envi-

ronments, a condition instrumental for human evolution and development.

Symbolic Experience of Nature

The experience of nature in the built environment often occurs symbolically or vicariously,
particularly within building interiors and facades. Building and landscape designs that involve
contact with nature are frequently revealed through representation, allusion, and metaphor-
ical expression. Moreover, such experience occurs far more often than generally recognized
and significantly affects people’s responses to and satisfaction derived from the built envi-
ronment. Nature is represented symbolically through various guises—including decoration,
ornamentation, pictorial expression, and shapes and forms that simulate and mimic nature—
and in a wide diversity of building features—such as walls, doors, entryways, columns, trim,
casements, fireplaces, furnishings, carpets, fabrics, art, and sometimes even an entire facade
(Ilustration 35).

The vicarious experience of nature in the built environment is revealed in obvious ways but
often in highly subtle, obscure forms that may be difficult to recognize as reflections of the nat-
ural world. One example is an auditorium in my workplace. The room includes many simula-
tions of nature in its floral-, leaf-, and fern-like patterns woven into the brick, wood, and iron-
work and liberally employs natural materials, such as wood and stone. It also features sinuous
organic curves that, on closer inspection, mimic shapes commonly encountered in nature—
for example, in its arched ceiling, in the decorative ribs supporting the ceiling’s vertical columns,
and in the ordered complexity of the decorative brickwork and large spatial volumes of the high

triangular room. Despite the room’s practical inadequacies and lack of modern efficiencies, it is



™ B il
ey ) e
s PN

R
= LRI
= 0
LR

LRV
!lu NIRRT
~LLRINNTITH
ALLTTNT

| Wi Wiilii

: ;I_Iﬂ IRIRTRT i |
[ -
;I_l Wi ij i i if g |
iy

H

i i 0 i i i i

—

Illustration 35. Representations of Nature: Scenes from nature sometimes appear in a bulldmg s facade, as
with the Harold P. Washington Library in Chicago, designed by Hammond, Beeby and Babka, Architects.
Roof top ornamentation by Kent Bloomer.



Illustration 36. (above and opposite) Naturalistic Symbols: Naturalistic symbols occur
widely in the built environment, as revealed in the floral patterns, animal figures, and
organic shapes of these building facades.
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Illustration 37. Botanical Columns: Column capitals are often crowned with the shapes of plants, animals,
and organic forms as depicted in John Ruskin’s classic examination of Gothic architecture.

highly revered, especially among alumni who have become alarmed by the prospect of losing
the room as the school prepares to build new facilities. Building designs that successfully draw
on the human affinity for nature, even when indirectly and vicariously experienced, often exert
a powerful hold on human emotion and imagination.

Many symbolic representations of nature in the built environment can be easily discerned.
Such features include floral patterns in material adorning couches, carpets, curtains, and fabrics;
animal figures carved into walls and mantels; organic forms etched along doorways and eaves;
fern- and shell-like shapes carved atop capitals and columns; naturalistic designs woven into
grills, walls, and fences; honeycomb- and egg-like forms embedded into arches, domes, and ceil-
ings; environmental scenes painted in glass and carved into stone; and, on occasion, even the

sound of water emanating from a fountain or the distant fragrance wafting from flowering
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Illustration 38. Organic Shapes: The Ingalls hockey rink at Yale University in New Haven, Connecticut, designed
by Eero Saarinen, has a distinctive organic shape that has been described as a pregnant whale and a fern.

shrubs (Ilustration 36). These symbolic designs of nature occur throughout human history and
across all cultures, though perhaps less so in modern, urban society. The ubiquity of these envi-
ronmental simulations reflects a universal yearning often incorporated into building interiors
and sometimes into exterior landscapes. In his classic work The Grammar of Ornament, Owen
Jones describes a universal tendency for ornamentation that not only employs nature as model
but, “whenever any style of ornament commands universal admiration, . . . will always be found
to be in accordance with the laws which regulate the distribution of form in nature.”**
Architectural historian George Hersey has also described the symbolic representation
of nature in buildings and landscapes. He identifies an extraordinary diversity of these rep-
resentations in the built environment, including shapes and patterns drawing on nearly all
life forms, including cellular and microscopic organisms; invertebrate taxa, such as mollusks
and insects; vegetation, such as ferns, flowers, and trees as well as their leaves; vertebrate crea-
tures, including fish and fowl and, to a lesser extent, mammals; and even elements of human
anatomy, not unusually the simulation or actual representation of reproductive organs. The
extraordinarily widespread prevalence of these naturalistic representations prompted Hersey

to suggest the following in the single case of plants:

One cannot hope to discuss the architectural use of plant ornament in a single chapter or even a sin-
gle book. It is universal. . . . For example, among flowers and leaves, spiral phyllotaxis appears in the

form of overlapping rows that radiate from a center to an outer rim. These and other comparable
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Illustration 39. Gothic Architecture: Gothic architecture often includes organic forms that simulate the nat-
ural environment. Cesar Pelli's Ronald Reagan Airport, which is a reinterpretation of gothic architecture, sim-
ulates a forest canopy with its soaring vaulted roof.

arrangements show up over and over again in architectural ornament. . . . Probably the common-

est botanical specimens in all of Western buildings are Corinthian capitals [see Illustration 37].23

The symbolic representation of natural forms and processes is often experienced intuitively—
at times even unconsciously—in building design. For example, Yale University’s hockey rink
resembles an organic form, prompting many students to call it “the pregnant whale” (Illustration
38). Yet, from above, it more closely resembles the shape of a fern. Examining the motives of

the rink’s famous architect, Eero Saarinen, George Hersey suggests that Saarinen probably did
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not copy the shape of either a fern or a whale but, rather, that he unconsciously drew on instinc-
tual affinities for organic forms. Hersey writes: “Saarinen was not . . . watching his fingers put
forth leaves. [But,]| with pencil and paper he was . . . mimicking structures found in nonhuman
nature.”** This intuitive tendency can be found in other well-known Saarinen designs, such as
the striking birdlike form of the former Trans World Airlines terminal at New York’s Kennedy
Airport, which may help to explain the airport’s notable appeal.

Nineteenth-century critic and designer John Ruskin praised the symbolic representation
of nature in architecture, especially those found in Gothic design.?> He commended the
extraordinary range of simulated natural representations that occur in Gothic architecture’s
arches, columns, window ways, entry portals, doors, roofs, vaults, domes, ceilings, and facades.
These designs reveal columns rising fanlike and sculpted, calling to mind ancient forests;
elaborate capitals with an astonishing array of floral, leaf, and fernlike patterns; and an explo-
sion of simulated organic forms drawing on qualities of light and shape mirroring the nat-

ural world (Illustration 39). As Ruskin describes:

In that careful distinction of species, and richness of delicate and undisturbed organization, which
characterize the Gothic design, there is the history of . . . thoughtful life, influenced by habitual
tenderness, and devoted to subtle inquiry; and every discriminating and delicate touch of the chisel,
as it rounds the petals or guides the branch, is a prophecy of the development of the entire body
of the natural sciences. . . . Whatever is in architecture fair or beautiful is imitated from natural forms

... a sympathy in the forms of noble building with what is most sublime in nature.?®

These varied Gothic depictions of nature can be found in churches, cathedrals, palaces, and civic
buildings throughout the world (Illustration 40). Kent Bloomer, a noted authority on the theory
and practice of ornamentation, observes how often ornamentation in buildings reflects natural
forms and functions and related cycles of environmental growth. He argues that much Gothic
and other building ornamentation is a metaphorical language of conversation between the organic
and inorganic, where through symbol and design nature is reclaimed in human artifice and fab-

rication. Bloomer comments on Ruskin’s praise of the organic in Gothic architecture as follows:

Ruskin’s theories about the beauty, power, and distribution of ornaments were . . . rooted in the
conviction that manifestations of nature revealed a sacred order capable of providing the most
significant principles of architectural design. . .. Ruskin formulated principles of design that

incorporated sculptural ornaments representing foliage [and other organic elements]. ... An



Illustration 40. Yale University’s Harkness tower in New Haven, Connecticut, designed by James
Gamble Rogers, is an exceptionally beautiful illustration of the many organic qualities of Gothic archi-
tecture.
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architect pursuing these principles was expected to select elements from the Gothic language of

architecture and to gather figures from the panorama of living nature.?’

Symbolic depictions of nature in building and landscape design are often disguised.
Metaphorical representations of the natural world rely as much on instinctual affinities as on
explicit depictions of environmental forms (Illustration 41). These architectural elements evoke
sentiments that tap into our inherent responses to the patterns, movements, light, shape, and
space encountered in nature. People prefer the textures, curvilinear forms, rounded and spher-
ical surfaces, movements, and plasticity typically encountered in nature to the rigid, straight-
line, abstract, and contrived geometries of artificially fabricated and designed forms and mate-
rials. Even the arresting effect of a constructed human artifact like a city skyline often owes its
appeal to the varied, vertical shapes reminiscent of a complex forest as to any particular engi-
neering marvel or technology. This effect is especially noticeable when the skyline is seen in
juxtaposition to a prominent natural feature viewed from afar, such as a river or a mountain.
Perhaps this helps to partially explain the pronounced effect of New York City’s skyline as
viewed against the Hudson or East River, and why—in addition to the horrific human tragedy
of September 11, 2001—we lament the destruction of the lower Manhattan profile, particu-
larly how the World Trade towers rose like gigantic living forms out of an organic-like sky-
line despite their having been little more than simple rectangular boxes (Illustration 42).

Similarly, on closer inspection, the irresistible qualities of such revered structures as Notre
Dame Cathedral, the Taj Mahal, and New York City’s Grand Central Station often reveal
powerful organic qualities of light, color, material, texture, shape, and form that have been
symbolically borrowed from the natural world. Inspired by nature, they grip the human imag-
ination, communicating a subtle connection to the natural environment, even when the ori-
gin of our feelings remains obscure. Take Grand Central Station, for example (Illustration
43). A detailed examination reveals extensive natural materials of stone and marble; organic
shapes carved into its elaborate metal work; a spaciousness in its central vault reminiscent
of the outside world; sunlight descending from large rectangular windows; and even the sim-
ulation of an evening sky replete with constellations in an overarching ceiling.

Like other aspects of experience rooted in human genetics, these symbolic forms elusively
reflect our affinity for nature. We take them for granted, often recognizing and appreciating
their virtues when they are threatened or have been destroyed. This symbolic expression is an
important aspect of the “pattern language” of timeless, celebrated creation that is described by

architect Christopher Alexander in his seminal work on the subject.?® Grant Hildebrand has
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Illustration 41. (above and opposite) Metaphorical Representations of Nature: An affinity for nature in build-
ings often appears in disguised, or metaphorical, form. Both of these buildings draw on instinctual aftini-
ties for the natural world revealed in arches, pediments, tree-like shapes, and other naturalistic forms.

also explored how often building features symbolically evoke the human affinity for nature.
Citing a single cathedral nave, he writes: “Complex natural surroundings . . . rich in quantity
and variety of resources. . . . Each new image presents novel elements and relationships that also
develop from and relate to what we have already seen; seemingly repeated elements and seem-
ingly repeated intervals whose multitudinous minor variations make each iteration as different
from any other, and as alike, as individuals of the same species.”*’

As Hildebrand intimates, many successful building designs evince an “organized vari-
ability” that is often encountered in nature. A basic architectural feature or decorative pattern
mimicking some natural feature is initially established and then replicated in varied, albeit
predictable, ways. When isolated or repeated exactly, these patterns often strike us as bor-
ing or monotonous, but when revealed in slightly altered and patterned ways, they frequently
seem to constitute wholes that appear coherent, organized, and attractive. Many successful
building designs reveal such compositions of varied connection and relationship. When this
occurs in a dynamic, integrated fashion, the complexity rarely repels; rather, its aesthetic
appeal rises from a combination of replication and variation experienced in an orderly, pre-
dictable pattern. This tendency in nature and in human design has been referred to as “bio-

mimicry,” also the title of a seminal book by Janine Benyus. As Judith Heerwagen writes:






Illustration 42. Top: The lower Manhattan skyline seen across the Hudson River suggests the vertical

heterogeneity of an old-growth forest. Bottom: The destruction of the World Trade towers greatly dimin-
ished this effect, even though the towers were little more than rectangular boxes.
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Illustration 43. New York City’s Grand Central Station achieves its biophilic effect as a result of not
only its spacious inner vault but also its subtle naturalistic elements, including the widespread use of nat-
ural materials and the organic shapes of its many features.

“Many of the world’s most revered buildings contain biomimetic features. . . . They draw
on design principles of natural forms. They have intricate fractal patterns in their spatial lay-
outs and surface materials. They contain small, random variations in key elements rather than
making exact replicates of forms, visual patterns, and spaces.”*°

Symbolically incorporating the shapes and forms of nature into the design of the built
environment has also been called “biomorphic” architecture. Philosopher Yannick Joye
defines biomorphic architecture as “designs whose shapes are similar to the formal gram-
mar of living things.” Examples of biomorphic architecture include both “stylized imita-
tions” of living organisms (e.g., plants and animals) and more subtle simulations that reflect
the “structural properties” encountered in the natural world (e.g., the replicated patterns
and shapes of shells and leaves). Biomorphic design has been linked to the inherent human
affinity for natural forms that—when successfully expressed—can enhance human phys-
ical and mental well-being.’!

Architectural design that contains symbols of nature can often produce highly appeal-
ing and powerfully experienced places, drawing strength from an instinctual human emo-

tional and intellectual proclivity for the natural world. Consider my recent encounter in the
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boardroom of a powerful institution. The room possessed an aura of power. When I looked
about for the source of this effect, I noted high ceilings etched in floral relief and decorated
moldings and pillars carved in fern- and leaf-like patterns. Looking down, I viewed a floor
glowing with burnished wood, on which lay “oriental” rugs festooned with floral designs.
Leather chairs circled the enormous burled wood table, floral patterns decorated the fabrics
of the perimeter couches and hanging curtains, and an iron chandelier with curving branch-
like arms hung from the ceiling. Natural light bathed the room, issuing from its oversized
windows. I looked out one of the windows and saw a pleasing view of trees and shrubs,
although another, far less satisfying window confronted only hard, artificial surfaces. This
experience is only one example among many of how often we infuse the organic into inte-
rior and exterior settings to produce places of special power and meaning.

To be successful, symbolizing nature must avoid being merely decorative. It must also
be integral to the building’s design, woven into its context and structure, seamlessly moving from
the human to the natural and back to the human again. We require far more understanding
before being able to fully comprehend the complexities of symbolic design. However, we
can conclude by returning to the nine values of biophilia discussed earlier, noting how often
effective organic design gives rise to and affirms these values, underscoring the appropri-
ateness of the designation “biophilic building design.”*?

Building and landscape design often reflects the utilitarian value of nature through mate-
rial and physical security achieved by manipulating the experience of air, water, and other
natural resources. This can occur in conventionally constructed buildings that protect people
from the heat and cold of the external environment, or through more innovative technolo-
gies, such as wastewater treatment systems that use natural processes to purify wastes and
sometimes even cultivate foods. However, a utilitarian value of nature in the built environ-
ment must be balanced, neither so excessive that it cuts off people from nature nor so weak
that we feel vulnerable and unprotected. Pursuing a utilitarian value of nature also should not
diminish or suppress other equally important biophilic values.

Negativistic and dominionistic values of nature in the built environment also emphasize
the provision of shelter and protection from the elements, including wind, water, and geolog-
ical forces. However, if expressed too excessively, these designs can dysfunctionally separate
people from the natural environment, yielding structures that isolate us from nature’s emotional
richness and intellectual stimulation. Effective buildings and landscape designs must also foster
the feelings of awe and wonder associated with perilous features of the natural world. Aesthetic,

humanistic, and symbolic values of nature designed into the built environment can create beauty
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and a sense of connection as well as stimulate our interest, curiosity, and creativity. The incor-
poration of naturalistic, scientific, and moralistic values of nature into building and landscape
design also fosters a sense of exploration, discovery, and inspiration. Some of our most cher-
ished structures extol the human craving for an enduring and meaningful creation. By trans-
forming the rigid geometry of material form into something seemingly timeless, we can achieve

a sense of harmony and of participating in a larger and related world.

Vernacular Design

A critical aspect of restorative environmental design is buildings and constructed landscapes
that connect to the places where they occur. This is referred to as vernacular design, defined
in this book as the tailoring of the built environment to the particular physical and cultural
places where people live and work. This meaning reflects the ordinary dictionary defini-
tion of the term vernacular as “native to . . . a particular country or region, . .. endemic, . . .
relating to or characteristic of the style of architecture and decoration common in a partic-
ular region, culture, or period.”** This definition underscores how vernacular design con-
nects people and nature to a particular cultural and ecological setting.

As we have described, low environmental impact and organic design are essential ele-
ments of sustainability requiring considerable knowledge, ingenuity, and investments of
energy, time, and technology to achieve. Yet, without vernacular connections to the culture
and ecology of place, buildings and constructed landscapes are rarely sustained over the long
term. Without a deep commitment and feeling of stewardship toward the places where the
constructions occur, we generally do not devote the necessary physical, emotional, and intel-
lectual resources needed to sustain these architectural accomplishments over time.

As described in chapter two, successful vernacular design evokes what both landscape archi-
tect Frederick Law Olmsted and Nobel Prize—winning biologist René Dubos called the “spirit
of place.”** When people are familiar with and meaningfully connected to the social traditions
and natural settings of the places where they live, they become attached to that place’s charac-
teristic customs, traditions, and buildings and landscapes. The term spirit suggests that when this
relationship among culture, environment, and architecture is pronounced, these places become
alive for us, a part of our collective consciousness and identity. Building and landscape designs
that affirm the spirit of a place reinforce our commitment to and stewardship for these places.

Effective vernacular design is the fusion of culture and ecology within a particular bio-
geographical context.’> This accomplishment reflects the accumulated wisdom of a people

and environment in adaptive relation to each other. Successful vernacular creation mirrors the
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iterative evolution of people in response to both natural and social forces. When this ver-
nacular has been expressed effectively, both culture and nature become modified and even
enriched by the exchange. Four critical elements of vernacular design can be identified, each

of which is described in the following sections. These elements include the need to design

* In relation to the ecology of a place

* In relation to the cultural and social traditions of a place

* In manner that fuses culture and ecology, thus creating an emergent property within a
biogeographical and historical context

* In ways that avoid “placelessness,” in which a distinctive culture and ecology become so

subverted that an area loses its special identity and spirit of place

Designing in Relation to the Ecology of Place

Effective vernacular design involves buildings and landscapes that are compatible with the
ecology of their place at the site, ecosystem, and watershed levels. Achieving this compati-
bility requires knowledge of and sensitivity to various biophysical characteristics, including
hydrology, soil, flora, fauna, atmosphere, and landscape features (e.g., wetlands and other dis-
tinctive ecosystems). Pioneering landscape architect lan McHarg?® used the phrase “design-
ing with nature” to describe the appropriate matching of design and development with the
physical, biological, and ecological properties of a geographic area, most particularly to its
watersheds marking the interface of terrestrial and aquatic systems.

Designing with nature requires knowledge of physical parameters—such as water quan-
tity and flow, surface and subsurface geology, and soil and aquatic chemistry—as well as an
understanding of a broad matrix of biological variables—such as species composition, abun-
dance, distribution, population dynamics, food and energy chains, prey-predator relations, and
rare and imperiled, indigenous and nonindigenous, and keystone and ecologically important
species. Vernacular design further requires knowledge of the ecological context of constructed
buildings and landscapes, particularly ecosystem functions, structure, and dynamics. Com-
prehensive biophysical assessments and inventories ranging from the immediate building site
to associated landscapes and watersheds must be conducted to obtain this information.

Following the principles of landscape ecology can help generate such knowledge and
understanding across spatial and temporal levels. It can further help maintain and restore the
functional integrity of affected ecosystems by identifying ways to minimize disruption and

fragmentation of landscapes and watersheds through sensitive design and development. This
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can mean preventing the loss of or restoring ecologically important plant and animal species,
maintaining critical hydrological and soil features, or sustaining biophysical factors and
processes essential to maintaining ecological functions and systems. Landscape ecologists
Wenche Dramstad and Richard Forman and landscape architect James Olson have developed
useful design guidelines for sustaining ecological integrity. They urge avoidance of the fol-

lowing adverse ecological landscape-level effects of building design and development:

* “Fragmentation” (or breaking up) of large intact habitats into smaller dispersed patches
* “Dissection” (or splitting) of intact habitats into two or more patches

* “Perforation” (or creating “holes”) within essentially intact habitats

* “Shrinkage” (or significantly decreasing the size) of one or more habitats

« “Attrition” (or fostering the disappearance) of one or more habitats?’

Avoiding these disruptive ecological impacts can maintain landscape integrity and functioning
by minimizing degradation and disruption to the land, water, and biota so characteristic of much
contemporary construction and development. The authors suggest that a basic objective of land-
scape design is “reduc[ing] the landscape fragmentation and degradation so evident around us.”*®
This requires land use and construction practices that avoid and minimize the disruption of essen-
tial nutrient, energy, and material flows of local habitats and ecosystems. Effective vernacular
design must incorporate a view of the landscape as an integrated entity involving characteristic
ecosystem patterns and processes that need to be sustained. The overall objective is to achieve
“solutions . . . at the landscape level . . . that work with the larger pattern, understanding how it
works, and designing in harmony with the structure of the natural system.” Such solutions require

the protection of important landscape features, including the following:

* Ecological “patches” containing important habitats, species sites, and ecosystems

* Edges, boundaries, or shapes within and among ecological patches that maintain and
foster ecological richness and productivity

« Connections, corridors, and linkages between patches and habitats (e.g., riparian corridors)

that facilitate the movement of energies, nutrients, and biotic elements across landscapes*”

Effective vernacular design should also strive to restore and even enrich ecological func-
tioning and productivity. People can add to as well as degrade natural systems. Like other

“keystone species”—for example, an elephant on the savanna, an alligator in a water hole,
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a polyp on a coral reef, or a sea otter in a kelp bed—people alter the structure, diversity,
and productivity of their natural systems. And, like these other keystone species, humans can
diminish and potentially add value to their ecological systems. People are not some kind of
“weed” species that inevitably degrades or destroys the health of the natural environment.
Effective vernacular design suggests that people can instead help maintain, restore, and even

enrich the productivity and vitality of their associated ecosystems.

Designing in Relation to Culture and History

Effective vernacular design requires consideration of the cultural and historical character of
the places where buildings and other constructions occur. A rich literature exists on the cultural
attributes of place (some briefly reviewed here and earlier, in chapter two).*® The distinc-
tive identity of a place is affirmed by designing in relation to a place’s social and historical
elements. Important features include regular, repeated events; familiar, valued surroundings;
characteristic artifacts and designs; distinctive narrative and storytelling traditions; predictable
customs and norms; and a feeling of community and shared relationship. Landscape histo-
rian John Brinckerhoff Jackson identified these cultural and historical attributes of place when
he wrote: “Qualities I associate with a sense of place: a lively awareness of familiar sur-
roundings, a ritual repetition, a sense of fellowship based on shared experience. It is the result
of habit or custom reinforced by what might be called a sense of recurring events.”*!

These cultural and historical features foster an emotional and intellectual attachment to
places. Buildings and landscapes that emerge as sites of loyalty and commitment reflect these
qualities. These constructions reinforce people’s sense of connection and relation to an area. The
term roors aptly reflects this degree of psychological and biological association. The phrase deep
roots intimates a condition of continuity and stability that describes an established historic and
ecological relationship to land and place. The significance of having roots, especially its impact

on human well-being, is often underestimated. As writer Simone Weil suggests:

To be rooted is perhaps the most important and least recognized need of the human soul. It is
one of the hardest to define. A human being has roots by virtue of his real, active, and natural
participation in the life of the community, which preserves in living shape certain particular
expectations of the future. This participation is a natural one in the sense that it is automatically
brought about by place, conditions of birth, profession and social surroundings. Every human
being needs to have multiple roots. It is necessary for him to draw well-nigh the whole of his

moral, intellectual, and spiritual life by way of the environment of which he forms a part.*?



Biophilic Design 169

The spirit of a place is a cultural and historical as much as a physical and biological condition.
Reinforced by vernacular designs that encourage tradition and shared relationship, it reflects an
attachment to an area, a feeling of belonging to both the culture and the land. The spirit of a
place is revealed through a locality’s distinctive buildings and landscapes—for example, the
colonial architecture of New England, the adobe building style of the Middle East and the
American Southwest, the white stone structures of the Mediterranean, the thatch roofs of the
South Pacific, and more. These distinctive styles sustain an area’s identity and become synony-
mous with its people, a vital thread affirming a characteristic and cherished way of life.
Building and landscape designs infused with the spirit of a place resonate with cultural
meaning. They are experienced as positively charged “emotional spaces.” More than inani-
mate wood, stone, glass, brick, or mortar, these structures become life-like placeholders of
a distinctive personality and important symbols of a region’s identity. They constitute, in
effect, carriers of psychological significance that embody an area’s singular and even spiri-
tual character. As architect Tom Bender suggests: “A building, like a person, can have a soul
... and can be part of the life of a community. It can be rooted in and convey the spirit of
a strong culture and tradition. It can help restore to our surroundings a sense of sacredness
and honoring of people, place, and diverse traditions. A building can demonstrate patterns

which are sustainable and nurturing of the human spirit and of all life.”*?

Designing in Relation to Culture and Ecology

When reinforced through effective vernacular design, the spirit of a place is neither a cultural
nor an ecological phenomenon but rather the integration and creative fusion of the two. The
health and integrity of natural systems in human-dominated landscapes depend on positive con-
nections between culture and nature. Likewise, an enduring culture requires a compatible com-
bination of nature and human society. Nature and culture each become transformed through a
process of mutual adjustment, with their successful integration resulting in what philosopher
Mark Sagoft describes as harmonious places. Sagoff writes: “The concept of place combines the
meaning we associate with nature and the utility we associate with environment. The result is
an idea of surroundings that arise from harmony, partnership, and intimacy.”**

The characteristic vernacular of a place is never the influence of culture or nature by itself
but rather the effective combination of the two. This convergence of physical and human
forces produces a distinctive vernacular tradition native to an area. This ongoing dialogue
and exchange between the human and nonhuman builds an attachment to place. In time, this

tradition becomes a source of meaning for its inhabitants, who defend and perpetuate place
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identity with loving allegiance. They become stewards of the land and of its culture revealed
in characteristic buildings and landscapes. This congruence creates a distinctive and often
healthier culture and ecology. Its successful result is what René Dubos called the “genius”
of a place. He writes: “The genius of the place is made up of the physical, biological, social,
and historical forces which together give its uniqueness to each locality or region. [People]
always add something to nature, and thereby transform it, but [their| interventions are suc-
cessful only to the extent that [they] respect the genius of the place.”*

Vernacular design, thus, reflects an emergent state in which people are neither biologi-
cally determined nor culturally constructed creatures. Instead, human identity and design are
the outgrowth of both learning and genetics. For this exchange to be successful, however,
the interaction must occur within familiar, secure territorial boundaries. Effective vernacu-
lar design facilitates this subtle process of interaction, adaptation, and exchange of culture
and nature within the context of a particular locality.

Unfortunately, most contemporary building design and construction ignores this inter-
dependency of culture, nature, and place. Instead, many modern structures are the conse-
quence of rapid large-scale development, resulting in the maladaptive transformation of both
the natural and the cultural environment. Much contemporary architecture ignores the adap-
tive melding of culture and nature that characterizes good vernacular design, seeking instead
to impose an abstract ideology and technology that typically results in the wholesale alter-
ation of the human and natural landscape. Effective vernacular design can be achieved in a
modern context of large-scale and short-term construction, but it requires sensitivity, knowl-
edge, and forethought that meaningfully seeks to connect existing social conditions to the

health and integrity of local ecological systems.

Designing to Avoid Placelessness

Unfortunately, contemporary architecture and land use practices often debase both culture and
ecology and erode existing vernacular traditions. This phenomenon, sometimes referred to as
placelessness, diminishes distinctive local and regional identities, often replacing them with uni-

formity and anonymity. Geographer Edward Relph describes placelessness in this way:

If places are indeed a fundamental aspect of existence in the world, if they are sources of secu-
rity and identity for individuals and for groups, then it is important that the means of experi-
encing, creating, and maintaining significant places are not lost. There are signs that these very

means are disappearing and that “placelessness”—the weakening of distinct and diverse expe-
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riences and identities of places—is now a dominant force. Such a trend marks a major shift in

the geographical bases of existence from a deep association with places to rootlessness.*®

Various contemporary trends have loosened people’s sense of connection, affiliation, and
attachment to the places where they work and reside. These trends include declining neigh-
borhoods and communities, rapid social and geographic mobility, urban and suburban sprawl,
loss of open space and environmental degradation, and an increasingly global and psycho-
logically disconnected economy. The result has been a physical and mental separation of peo-
ple from nature and culture. Mark Sagoff describes this phenomenon as one of “becoming

strangers in our own land.” As he suggests:

Much of what we deplore about the human subversion of nature—and fear about the destruc-
tion of the environment—has to do with the loss of places we keep in shared memory and cher-
ish with instinctive and collective loyalty. It has to do with the loss of . . . security when one
relies upon the characteristic aspects of places and communities one knows well. What may

worry us most is the prospect of becoming strangers in our own land.*’

A sense of placelessness is often linked to large-scale development, short-term construction,
and massive earth-transforming technology—practices that often reflect an indifference, if
not disdain, for distinctive vernacular conditions. Such an approach to designing the built
environment ignores the virtue of compatible connections among culture, nature, and history.
Office towers, shopping malls, and housing developments are instead designed in abstract,
universal ways that are disconnected from both local culture and ecology. These constructions
strike us as anonymous and interchangeable, whether they occur in New York, Los Angeles,
Brussels, Beijing, Buenos Aires, or Timbuktu. Rather than bearers of a distinctive regional
or cultural identity, they resemble nightmares of anonymity that would more appropriately
be labeled generic than contemporary architecture (Illustration 44). This design paradigm is
formal and aloof, favoring the interests of professionals over the predilections of people resid-
ing within cherished cultural and ecological contexts.

Much contemporary architecture exists apart from history and environment. These
constructions are ephemeral, tied to the latest aesthetic fad or cutting-edge technol-
ogy, often abandoned when their modernist fashions become boring or obsolete. These
buildings celebrate placelessness and typically do not foster loyalty among most peo-

ple nor the commitment to renew and restore them over time. Ironically, the transience of
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Illustration 44. (above and opposite) Nightmares of Anonymity: Modern office towers, public housing
projects, shopping malls, and residential developments frequently use architectural styles distinguished
by their oppressive monotony.
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this type of design contrasts with its oft-touted economic and technical efficiencies. Even
when this kind of design seeks to include vernacular elements, the attempt is often super-
ficial, a kind of “commodified nostalgia” that mocks established and revered traditions.

Still, how important are these considerations of vernacular design? Is vernacular design
an important aspect of restorative environmental design or just a romantic yearning for the
past and a mainly negative response to the environmental and social excesses of much
contemporary design? If contemporary architecture were to minimize its adverse impacts and
foster a more positive connection between people and nature, would the deficiencies of ver-
nacular design become marginal and even trivial? I think not. Sustainability is the commit-
ment to retain, renew, and restore buildings and landscapes over time. Eliciting the
motivation and resources necessary to maintain the built environment depends on people
making cultural and ecological connections with the places where they live and work.

Restorative environmental design embraces more than building and developing new
structures, no matter how environmentally benign or positively connected to the natural
environment they are. Vernacular design reflects the additional ingredient of people liv-
ing in knowing and respectful relation to their historical and ecological context who strive
to preserve and protect the architectural and environmental integrity of their places. Lacking
this familiarity and connection, people act carelessly toward both culture and nature, tend-
ing to look to consuming something new to satisfy their endless cravings in a continual
process of excess and wastefulness. Loyalty and commitment to place remain the corner-
stone of stewardship.

Low environmental impact and organic designs are necessary but not sufficient condi-
tions for achieving restorative environmental design. Without a goodness of fit between cul-
ture, history, and ecology, design and development are inevitably transient and unsustainable.
People who are deeply committed to their places and surroundings tend to be intolerant of
activities that inflict damage on either the natural or built environments and take steps to
counteract this harm. They exercise, as poet Gary Snyder suggests, a sense of “stewardship
[that] means . . . find your place on the planet, dig in and take responsibility.”*® Vernacular
design reflects the commitment to restore and renew a three-century-old building, once a
butcher shop and today a computer store. Architectural forms recycled generation after gen-
eration are as much a part of sustainability as investing in the latest waste minimization tech-
nology or energy efficient system.

A narrow, shortsighted calculus has convinced many architects, developers, designers, plan-

ners, and politicians that they can ill afford the luxury of preserving the human and natural envi-
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ronments or meaningfully connecting constructions to the culture and ecology of place. This atti-
tude is a prescription for failure. Communities and leaders paralyzed by the challenge of ver-

nacular design perversely impede their regions’ health and prosperity over time.

Conclusion

This chapter has proposed a concept of restorative environmental design that seeks to har-
monize the natural and human built environments through implementing the three prin-
ciples of low environmental impact, organic, and vernacular design. Not coincidentally,
these three design objectives reflect the three concepts described in chapter two—ecosystem
services, biophilia, and spirit of place—to explain how the human experience of natural
systems nurtures and enhances people’s physical and mental well-being. Figure 11 sug-
gests that maintaining ecosystem services gives rise to the principle of low environmen-
tal impact design; that the maturation and development of biophilic values leads to the
objective of organic design; and that engendering a spirit of place fosters the goal of ver-
nacular design.

Restorative environmental design seeks to repair the relationship between nature and
humanity in a world increasingly marred by environmental impoverishment and social and
psychological alienation. Neither easy nor painless, this achievement will require consider-
able knowledge, motivation, and skill. Low environmental impact design has moved promis-
ingly toward this goal. However, by becoming the dominant orientation of contemporary
sustainable design, this approach by itself cannot restore our frayed relationship with the nat-
ural world. If left to function alone, it will yield structures that over time are often perceived
as sterile, unappealing, and unworthy of preservation and protection. We will also need
designs that foster a positive experiential connection to the natural world and affirm our
enduring desire to connect with the culture and ecology of our places.

A personal anecdote may illustrate this difference. A few years ago, I visited several sus-
tainably designed constructions located in the northwestern section of industrial Germany.
One complex had incorporated the latest low environmental impact technology and was
widely praised for its presumed contribution to the area’s economic and social revitaliza-
tion. The engineering was impressive, but the overall effect was disjointed and unsatisfy-
ing. Despite considerable achievements in energy efficiency, the use of less noxious mate-
rials, and reduced wastes, the complex felt aloof and alienating. Even its atrium, which
incorporated water and vegetative features into the building, seemed more decorative than

satisfying.
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Theories Connecting Design Strategies Linking
Human and Natural Human and Natural
Systems Systems

Ecosystem Services ———®  Low-Impact Design
Biophilia ~———®  Organic Design
Sense of Place ~ ——®  Vernacular Design

Figure 11. Theory Connecting Human and Natural Systems with the Principles of Restorative
Environmental Design

In a nearby city, I encountered a very different project. This effort also included many
low environmental impact design features, such as energy efficiency and less toxic products
and materials. But, in addition, it elicited a positive affinity and connection to the natural
environment and local culture. Interior spaces featured natural lighting and natural ventila-
tion, the informed use of native vegetation, mediated connections between the inside and
outside, and furnishings and decorative features that fostered both indirect and symbolic con-
tact with nature. The surrounding landscape included a constructed lake and restored wet-
lands linked to the building’s stormwater and irrigation systems that also provided aesthetic
and naturalistic benefits for the employees and neighbors. The complex connected well to
the local community because it was built in compatible relation to the cultural, historical, and
ecological character of the region and nearby river.

At the risk of sounding naive, most intractable problems can be solved, as others have
stressed before me, with an attitude of love or, in this case, “LOVE’—Low impact, Organic,
Vernacular Environmental design. This acronym reminds us that the literal Latin translation
of biophilia is “love of life.” The values of biophilia, like the principles of restorative envi-
ronmental design, require that we seek to harmonize nature with humanity if we are to
achieve a just, secure, sustainable, fulfilling, and loving future.

The principles of LOVE call for a new way of thinking about building and landscape

design, one that will require an altered design process that includes, at the least,

* Considering all biophilic values in building, landscape, and land use design and devel-
opment
* Linking all material and resource flows that connect buildings and landscapes to larger

biogeographical scales over time
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* Incorporating diverse disciplinary understandings in the planning and design of the
built environment, especially environmental, architectural, and engineering perspectives

* Connecting the constructed environment to diverse land use, transportation, and open
space patterns and processes

* Ensuring long-term planning and analysis prior to development and then mandating
measurable performance standards that account for environmental and human impacts
of these designs

* Increasing people’s awareness, appreciation, and understanding of the benefits of
restorative environmental design

* Enhancing the capacity of buildings and landscapes to adapt to new knowledge and

technologies of restorative environmental design over time*’

These elements represent some of the basic procedural changes that achieving the promise
of restorative environmental design will require. Clearly, the principles of LOVE and of a new
ethic of sustainability will be needed to successfully resolve the modern environmental cri-

sis. Chapter six explores the character of this ethical challenge.



Ethics of Sustainability

I believe that a code of ethics arises from the quality of our experience and our
thinking. Since the time when we emerged from . . . the pre-human era we have
had to tamper with our progress, consciously and purposely, with whatever wis-
dom we have been able to command. But evolution still operates. It is fortunate
that we can’t escape it. Esthetics in its many forms has evolved with us, affect-
ing our judgments, shaping our way of life and our philosophy. . .. We have also
nurtured an inherent concept of morals and of responsibility. We are toying with
the qualities of generosity and tolerance, a sense of neighborliness in the Nature

of which we are a part.

—Olaus Murie, “Ethics in Wildlife Management,” Journal of Wildlife
Management 18: 3 (July 1954: 291)

P eople’s contact with natural systems greatly affects their physical and mental well-
being as well as how the positive interaction between humans and nature can be main-
tained and restored in a world where the human experience of nature has become more and
more degraded. Unfortunately, the appreciation of nature’s role in human satisfaction and
fulfillment has receded in modern society. This is seen even among some conservationists
who equate sustainability with a narrow range of physical and material benefits related only
to such practices as energy efficiency, pollution abatement, or habitat protection. The impaired
human physical and material security that the degradation of natural systems causes is cer-

tainly a critical concern and an impediment to a sustainable future. However, this perspective
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of sustainability is too narrow and by itself fails to address other, equally important aspects
of the contemporary environmental crisis. Most of all, it ignores many essential physical,
emotional, intellectual, and spiritual benefits that people derive from their ongoing experi-
ence of healthy and diverse natural systems.

This distinction leads to the central question: What are we sustaining when we conserve
and protect the natural environment? Of course we wish to avoid harm to human health and
long-term impediments to material and economic prosperity. But these goals constitute the
means, not the objective, of human existence. They may ensure a prosperous economy, but
they do not guarantee or enhance human emotional, intellectual, or moral fulfillment. The
quality of human life also depends on the positive experience of healthy natural systems. This
too must be a basic objective of sustainability.

The human body, mind, and spirit evolved in a complex matrix of interactions with the
natural world that to this day continues to affect our ability to think critically, to be cre-
ative, to discover, to show compassion, to care, and to realize a just and purposeful existence.
As conventionally designed and developed, modern urban society has not only greatly dimin-
ished the material productivity of natural systems but also separated us from positive contact
with nature as an irreplaceable source of our physical and psychological existence. Only by
reconciling and harmonizing the natural and human built environments can we arrest and
reverse these ominous trends and restore the biological basis for our well-being.

The recent focus on sustainable development is a welcome response to this challenge, but
too often this objective has assumed a narrow, materialistic emphasis. Consider some defi-
nitions of sustainability. Among the most widely cited is the Brundtland Commission’s def-
inition: “[Meeting] the needs of those present without compromising the ability of future
generations to meet their own needs.” A more recent definition in the journal Science describes
sustainability as “meeting fundamental human needs while preserving the life-support sys-
tems of planet Earth.”! A definition central to the focus of this book is offered by the
American Institute of Architects: “The ability of society to continue functioning into the future
without being forced into decline through exhaustion or overloading of the key resources
on which that system depends.” Drawing on this definition, an extensively used book on sus-
tainable design suggests that it seeks to “mov][e] away from extractive and disposable systems
that are energy intensive, resource inefficient, and toxic toward cyclical, closed-loop systems.”?

All of these definitions of sustainability and sustainable design certainly apply and deserve
praise. Yet, they almost exclusively emphasize human physical and material dependence on and

benefits derived from natural systems. According to these definitions, the primary objectives of
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sustainability are economic and resource efficiency, health, and pollution abatement. By contrast,
these notions of sustainability express little or no consideration of how the experience of nature
can also contribute to human emotional, intellectual, moral, and spiritual capacity and well-being.
A sustainable society must have clean air, potable water, abundant resources, and the availability
of basic ecosystem services. Yet meaningful, satisfying lives also depend on positive contact with
nature as an integral aspect of ordinary human life. Narrow definitions of sustainability that stress
only physical and material benefits fail to emphasize how a just and fulfilling existence also
depends on maintaining an experiential connection with nature in an increasingly urban world.

Sustainable development fundamentally constitutes an issue of values and, thus, ultimately
of ethics. It strikes at the heart of what we want from our association with the natural world and
what we believe to be right and good in this relationship. Donald Kennedy, eminent scientist

and past president of Stanford University, addresses this issue in the journal Science. He writes:

We obtain value from our environment in various ways: We may use it for timber or for hunt-
ing, we may enjoy it for various nonuse values such as birdwatching, and we may extract pleas-
ure from merely knowing that it’s there. . . . Sustainability [requires] that the average welfare
of the successor generation, with respect to the total of a// these values, be as high or higher
than that of the current generation. . . . Once we find agreement about what sustainability really

means, we can ask what science [and technology] might contribute.?

Our ongoing reliance on nature certainly encompasses material and physical security aided
by such practices as energy and resource efficiency, pollution control, and the preservation
of ecosystem services. But, as Kennedy suggests, it also necessitates a respect for all values
and benefits we derive from nature, a dependence that extends far beyond a narrow materi-
alistic and economic calculus to embrace a broader conception of human self-interest. We
need to recognize the widest range of values derived from our dependence on nature, one
that also includes emotional connection, intellectual competence, the experience of beauty,
a sound moral compass, and a world of enduring meaning and relation.

This matter of nature’s values is ultimately an issue of ethics as well. It bears on what we
view as good, just, and worthy, reflecting how our values of nature give rise to and sustain an
ethic of justice and well-being. It fundamentally reflects on how we see ourselves fitting into
the world. A concept of ethics that emphasizes only a narrow, utilitarian perspective of mate-
rial and physical well-being derived from the natural environment will prove to be inadequate

and, ultimately, counterproductive. On the other hand, an environmental ethic that advocates
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the intrinsic rights of nature independent of human interests and well-being will also prove
to be misguided and, even worse, irrelevant. What we need—and what has been advanced in
this book—is an environmental ethic in which the inherent human affinity for nature embraces
a wide range of physical, emotional, intellectual, and spiritual needs, all originating in our biol-
ogy and, thus, self-interest, even if greatly shaped by learning, culture, and experience*

This biocultural environmental ethic is also utilitarian, but in a far broader sense than typi-
cally conceived. A utilitarian ethic advances the idea that an action is good or right when it
contributes the greatest good to the greatest number for present and future generations.> From
this perspective, a species, ecosystem, or environmental process is not so much a moral end as a
means to a worthy human end, such as happiness, justice, or fulfillment. A utilitarian environ-
mental ethic has been invoked to defend nature from injury that impairs or reduces people’s mate-
rial security and physical well-being or their just distribution. Seen in this way, species extinc-
tion, pollution, or resource depletion is morally reprehensible because it damages the utility of
present and future generations who could exploit a biotic form or whose health might be
impaired, such harms often being inflicted on the most vulnerable, such as children and the poor.

This ethical posture is better described as a narrow utilitarianism because its materialis-
tic emphasis lacks an appreciation of other values of nature that are independent of human
material interests, such as the love of nature or admiration of its beauty or being inspired
by its spiritual qualities. These perceived limitations of a narrow utilitarian environmental
ethic have prompted some to advocate a rights-based, or “biocentric,” ethic that defends
nature, especially its living forms, as moral ends in themselves, possessing an intrinsic right
to exist independent of whether they advance human welfare.® From a biocentric perspec-
tive, nature is valuable because it engenders our affection, appreciation, love, and reveren-
tial devotion independent of its material utility.

The environmental ethic advanced here views both a narrow utilitarian ethic or a rights-based
ethic as equally flawed and inadequate for generating an ethic of sustainable design and devel-
opment. The narrow utilitarian ethic is correct but flawed for several reasons. First, much of the
natural world will never yield material advantage to people, and most forms of pollution (with
the possible exception of global climate change) affect relatively few people and can be reme-
died through technical and regulatory rather than ethical means. Second, an equally narrow util-
itarian ethic can be advanced that argues for a species’ extinction or for some form of pollution
because it results in the greatest good for the greatest number of people now and in the fore-
seeable future. Third, the seeds of destruction are sown in any ethical calculus that favors a frac-

tion of the natural world while intimating the expendability of the rest depending on compelling



182 Building for Life

social and economic circumstances. Fourth, and most important, a narrow utilitarian ethic
embraces only a partial, inadequate understanding of how much people benefit from their expe-
rience of nature for their physical, mental, and spiritual well-being,

The problem with a biocentric ethic, which extends moral standing to all of the natural world
independent of human interests, is that it provides little practical guidance and convinces few.
How does one choose between equally imperiled species or, more significantly, between human
welfare and the well-being of nature? A biocentric position offers limited guidance in situa-
tions where an ethic is often most needed, not the choosing of good versus bad but between
competing, equally virtuous goods. Moreover, by being indifferent to human needs and inter-
ests, a rights-based ethic convinces few to accept it and is, thus, politically untenable. Finally, a
rights-based environmental ethic is largely unnecessary because the biocultural perspective advo-
cated here embraces many of its most compelling arguments, such as sustaining nature because
of its beauty, emotional appeal, and reverential qualities. The notion of biophilia considers these
elements and more as instrumental to human physical, mental, and spiritual well-being.

This latter point returns us to the ethic of sustainability advanced in this book, which
originates in a greatly expanded understanding and appreciation of human self-interest. This
perspective is lodged somewhere between a narrow utilitarian ethic and an all-inclusive bio-
centric ethic. It marries a broad instrumentalism with varying aspects of a rights-based posi-
tion. This ethic of sustainable design and development is utilitarian, but it also embraces an
understanding of human welfare that views nature as an essential source not just for pro-
tecting the human body but for enhancing the human mind and spirit as well. It connects
material and physical advantage to other, equally important benefits people derive from
nature, including its aesthetic, emotional, intellectual, moral, and spiritual values. Biologist
Edward O. Wilson advocated this form of environmental ethic in defending biological diver-

sity, but it applies equally to an ethic of sustainable development. Wilson remarks:

What humanity is now doing will impoverish our descendants for all time to come. Yet critics
often respond “so what?” The most frequent argument is one of material wealth at risk. This
argument is demonstrably true but contains a dangerous flaw—if judged by potential value,
species can be priced, traded off against other sources of wealth, and when the price is right,
discarded. . .. The . .. rights argument . . . like the materialist argument alone, is a dangerous
play of cards. . . . The independent-rights argument, for all its directness and power, remains
intuitive, aprioristic, and lacking in objective evidence. . . . A simplistic adjuration for the rights

of [nature] . .. can be answered by a simplistic call for the rights of people. . .. In the end, deci-
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sions concerning preservation and use of biodiversity will turn on our values and ways of moral
reasoning. A sound ethic . .. will obviously take into account the immediate practical uses of
species, but it must reach further and incorporate the very meaning of human existence. . .. A
robust, richly textured, anthropocentric ethic can instead be made based on the hereditary needs

of our species, for the diversity of life based on aesthetic, emotional, and spiritual grounds.”

Like Wilson’s, the biocultural ethic of sustainability advocated here relates human material, emo-
tional, intellectual, and spiritual well-being to human biology as well as to our species’ capac-
ity to exercise choice and free will in designing our world. The concept of biophilia offers
this understanding of the convergence of human culture and biology. The biophilic values may
be rooted in human genetics, but they are weak biologic tendencies that depend highly on learn-
ing and experience to adaptively mature. They reflect the richness of our reliance on nature
for fitness and security and thus comprise a web of relational dependency so pronounced that
an instrumental ethic for sustaining nature emerges from a profound realization of self-
interest. Biophilia is the genetic substrate of an ancient evolutionary dependence on nature
molded and shaped by human choice through learning and culture that can result in either adap-
tive or maladaptive expression. Each value is a thread of connection that forms an unrivaled
basis for an ethic of sustainability. People see in their diverse connections to nature a moral
rationale for sustaining the integrity of the natural environment. René Dubos advanced a sim-

ilar ethic of sustainable design and development when he suggested:

Conservation of nature is based on human value systems that rather than being a luxury are a
necessity for the preservation of mental health. Above and beyond the economic reasons for
conservation there are aesthetic and moral ones which are even more compelling. We are shaped
by the earth. The characteristics of our environment in which we develop condition our bio-
logical and mental health and the quality of our life. Were it only for selfish reasons, we must

maintain variety and harmony in nature.®

The biophilic values are a garment cloaking the human species in the health, beauty, and
integrity of the natural world. The critical challenge confronting us in the design and
development of the human built environment is how to sustain satisfying contact with nat-
ural systems as an essential basis for human physical and moral security. Contemporary soci-
ety is no more intrinsically destructive or incapable of living in compatible relation with a

healthy environment than previous societies have been. The current scale of environmental
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destruction is a design flaw rather than an inevitable deficiency of modern life. With care,
understanding, and a sound ethical compass, we can design and develop even our most pop-
ulated cities to avoid environmental damage as well as provide people with nurturing oppor-
tunities to connect meaningfully with the natural world.

We will inevitably behave in self-destructive ways when we lack psychological and spir-
itual well-being just as surely as we do when we lack material security. Violence and destruc-
tion are just as much a consequence of moral impoverishment as they are of resource scarcity.
We are physically and mentally conditioned by the quality of our relation to the natural
world. A broad anthropocentric ethic for sustaining the earth affirms our unyielding ties to
creation. We can draw emotional, intellectual, and spiritual sustenance and guidance from
celebrating this commonality. Ecologist Aldo Leopold envisioned this ethic of sustainabil-

ity when he suggested nearly a half century ago:

There must be some force behind conservation, more universal than profit, less awkward than
government, less ephemeral than sport, something that reaches into all times and places . ..
something that brackets everything from rivers to raindrops, from whales to hummingbirds, from
land-estates to window-boxes. . . . I can see only one such force: a respect for land as an organ-
ism . .. out of love for and obligation to that great biota. . . . By and large, our present prob-
lem is one of attitudes and implements. We are remodeling the Alhambra with a steam shovel,
and we are proud of our yardage. We shall hardly relinquish the shovel, which after all has many

good points, but we are in need of gentler and more objective criteria for its successful use.”

Sustainability will not be achieved until we alter our basic ethical perspective of the natural
world. Important, progressive change has occurred, as reflected in the evolving principles
of sustainability and sustainable design. But the prevailing approaches have been limited, nar-
row and, ultimately, inadequate. Relying only on the logic of economic materialism, tech-
nology, and regulation has not been enough to resolve our environmental problems or to
achieve sustainable development. Only a basic shift in our values and ethics can mitigate
the scale of the contemporary environmental crisis.!® This will occur when we not only
acknowledge the need to use nature’s resources efficiently and prudently but also when we
recognize how our modern lives continue to depend on the quality of our experience of

nature, which is integral to our physical, psychological, and moral existence.



Narrative Epilogue

T hroughout this book, we have discussed how—even in the modern age—people con-
tinue to rely on positive contact with healthy natural systems for their physical, mental,
and spiritual well-being. We have also considered ways to minimize the adverse environ-
mental impacts of modern building construction and practice as well as how to restore ben-
eficial connections between nature and humanity, especially in the modern city. Yet we still
do not fully understand the science and practicalities of designing compatible and even har-
monious relations between people and nature in an increasingly artificial and built world.

In the book’s introduction, we suggested that intuition and imagination may be also use-
ful in exploring and possibly filling in these knowledge gaps. This more subjective approach
forms the substance of storytelling, a narrative tradition used in this epilogue in a series of
five fictional stories. Four of the stories focus on a hypothetical person during his childhood,
adolescence, early adulthood, and middle age. The final story briefly considers the life of one
of his children and then a later generation.

These stories engage themes addressed in the earlier, more empirical chapters, includ-
ing the role of nature in human maturation and development, the importance of commu-

nity and place, environmental degradation in the modern age, and how a new design paradigm
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design can help restore compatible relations between people and nature in the contemporary
city. This storytelling is, by definition, fanciful and speculative. Still, as a complement to
the earlier chapters, these stories can hopefully add to our understanding of how we may

harmonize nature and humanity in our increasingly populated and constructed world.

ONE

Of Forests and the Sea—1955: Middle Childhood

I remember it as a mostly tumbledown world, geographic precision being of little concern
to a six-year-old, when physics is more feeling than substance. All T knew was that my world
had this peculiar pitch gradually leading down through outdoor furniture and then winding
through paths and thickets eventually to the road. The path across the road passed through
beach roses and poison ivy before entering spiky grass, where thousands of ticks lurked, wait-
ing to pounce. You were almost at the beach here, although you still had many stones to cross.
A few prickly plants grew in this world of high sand beyond the tides and waves; in the
spring, they formed a carpet of yellow, pink, and blue flowers. Beyond the rocks and plants
lay the beach, exquisite, soft, stretching on endlessly, a place where time passed so slowly
it almost seemed to stop and bend backward.

A trip to the beach often included Mom, older siblings, occasional cousins, friends and their
parents, and sometimes neighbors. It also wasn’t unusual to meet someone on the beach
you didn’t know but who almost always became a friend. Even when by yourself, you never felt
alone because there were so many things to do, and so many creatures in the sand, below the sand,
in the water, in the air, just about everywhere. The place crawled with crabs, beetles, terns, min-
nows, fish, cormorants, and fishermen. Though I rarely brought much with me, I was never bored.
The beach provided endless adventure and exploration with few specific objectives or destinations.

It was just a big pile of sand, unending brown stretching unchanged to the horizon and
complementing a gray sea. Yet it always enthralled us. We passed hours like minutes, punc-
tuated by forays into the cool waters to shed the irritating heat or, sometimes, excess energy.
We built forts, castles, channels, and moats, chased after crabs, engaged in small but never
unimportant acts. Why did this pile of sand so enchant us? Perhaps because we felt intensely
alive. We molded wonders from raw creation, modifying the world around us but never fun-
damentally changing or diminishing it. We simply reorganized its “beachness,” enlarging
its properties and boundaries.

The beach was a special part of our neighborhood. Ours was a small village by the sea

in the mid-1950s, but I have learned since then that people in the cities can be as numer-
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ous as flies living close to one another but still be mostly alone and apart. In our neighbor-
hood, people always seemed aware of one another as if the place were alive. Don’t get me
wrong—not everyone liked everyone else, and we were certainly not some saintly group. We
had plenty of rivalries, jealousies, petty quarrels, and worse. Yet most of us operated in a kind
of shared mutuality, a respectful alliance and feeling of responsibility for the whole, espe-
cially for the young. Whether we liked it or not, everybody knew just about everybody else.

We were also aware, especially the kids, of our physical world, taking pride, and even a
measure of identity, in our special blending of the human with the natural. The houses were
covered in rarely painted cedar shingles, the gray textures seemingly merging with the land and
the muted colors of the sea. For unknown reasons, most homeowners left the surrounding pine-
oak forest and understory of bayberry and blueberry largely untouched rather than convert-
ing them to grass and ornamental shrubs. Still, nearly everyone had a lawn bordered by flow-
ers and gardens that thrived in the humid air. These were mostly modest additions that soon
blended back into the forest. The forest itself was simple, consisting mostly of two kinds of
trees, pitch pine and scrub oak. The area was known historically as the pine barrens because
few trees and plants survived in its mostly sandy, impoverished soil. Yet people seemed to like
that simple pine-oak forest as if it defined what was normal and expected about our neigh-
borhood. People were reluctant to get rid of the trees, perhaps captivated by the sounds of the
prairie warblers and bobwhites in spring, of the screech owls and cicadas in summer, or by how
the trees cushioned the biting winds and northeasters of fall and winter. I suspect the adults also
responded to the wonder shown by the kids in response to the forest and sea—and perhaps by
the kids they still carried around in themselves.

For us children, the forest and sea were our neighborhood, our place of unending explo-
ration, adventure, and discovery, perhaps even the birthplace of our sense of beauty and
respect for creation. We constructed places of wonder in its bushes and brambles, bush houses
and games of challenge and competition at the frontiers of curiosity and creation. We also
relished being apart from the adults there, though always close by, wild but within striking
distance of security, engaging in various risks but not too removed from the comfort and shel-
ter of our homes and backyards. The hazards were real to us—skunks, poison ivy, ticks, climb-
ing too high or falling too far, venturing away and perhaps getting lost, coming too close
to the choppy waters and being swept away. Like all children, we tested the boundaries of
our world, probing and indulging our curiosities and inventiveness. Most of the adults
accepted this craving for adventure but rarely endorsed it aloud, usually warning us instead

of the dangers of disregarding our fears.
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Still, this world of intimacy had its share of somber moments, even terrible ones, which
I recall today with an almost paralyzing sadness. Above all else, I remember the death of
my father and, soon after, nearly losing my own life as well. I don’t wish to indulge my par-
ticular pathos, recognizing how often boys and girls lose their parents to premature death,
whether by accident, illness, or more deliberate design, and yet learn to get on with the busi-
ness of living. Still, his death when I was six years old lodged a sense of inexplicable loss
in my gut like some deep black hole I continue to carry around inside of me as if it were a
disaster waiting to happen.

I knew Dad was ill, but this hardly registered in my young brain as something that could
end a life so central to my existence. No one explained the extent of his illness to me, prob-
ably assuming, as adults often do, that young people need to be shielded from the realities
of pain and irreversible loss. So, one night when Dad became ill and was rushed to the hos-
pital, it never occurred to me that I would never see him again. When it finally became clear,
the intensity of the news was bewildering and I denied it, looking for some different, more
plausible explanation.

Looking back, I believe the only thing that kept me from becoming entirely swallowed
up by despondency was the forest—most particularly, the company of a wren. I had by then
retreated to the forest because it was a good place to be alone. I also secretly hoped that I
could wander about and perhaps find Dad again. One time while sitting in the woods, I
retreated into a strange fantasy, imagining myself far off in some backcountry, a place of deep
craters and broken ground and a peculiar dark purple and blue sky above. I followed a tor-
tuous route, being called back only after a long while by a distant, distracting sound. The
sound became louder and more insistent and, finally, impossible to ignore.

As my fantasy dissolved, out of the haze emerged a small wren.! The tiny bird perched on
a low branch no more than a foot from my nose above a thick, dwarfish tree. Its shiny eyes
stared at me intently, its small head crowned by a lighter curved stripe, speckled white spots on
its brown body, the creature’s smallness at odds with the intensity of its call and its seemingly
angry eyes. The bird’s song as much as its presence commanded my attention, forcing me to
retreat from my sorrow. Its song rose in a loud, aggressive melody, hypnotic and forceful, an
ebullient cry from a creature so small it would have fit in the palm of my hand.

Only the most optimistic would think the wren had actually been singing to me, impart-
ing some brand of solace. But to my six-year-old brain—and, truthfully, to part of me
today—I was convinced that it was. At the time, I did not doubt that the bird was commu-

nicating with me and, in fact, recognized me. Wrens were very much a part of our lives back
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then, thriving in the pine-oak forest at the margins of the wild and tame, each morning loudly
advertising their presence, sounding at first light with their long lyrical cries, taking pos-
session of the woods as if they owned it, the sound always shocking when you spied its
tiny origin.

More importantly, wrens had occupied a special place in our family, and not long before,
one had actually became an unofficial part of the household. This had occurred the previ-
ous spring while we were on vacation. A female wren had flown through the laundry room
window mistakenly left ajar and proceeded to build a nest atop folded laundry at the bottom
of a wicker basket. There she sat on her unhatched eggs upon our return. Most birds con-
fronted by people under such circumstances would have panicked and abandoned their nest.
But wrens, being very bold and nearly fearless, sometimes do not. Also, most people encoun-
tering a wild animal in their home would chase it away or worse. But my mother just accepted
the bird’s presence.

So, although initially agitated by the sight of my mother, the bird settled down, and Mom
soon acted as if the creature on its nest in the laundry basket were really not so unusual an
event. The two of them—and then all of us—soon settled into an accommodation, with
the wren allowing Mom to go about her laundry business, the others of us staring, while it
continued to warm and eventually hatch its eggs and then, along with her mate, feed the
incessantly demanding chicks. The adult wrens would fly in and out of the window, bring-
ing insects and other fare, and before long the chicks were jumping onto the windowsill and
flying out. Soon enough, they disappeared back into the forest.

As T leaned against the tree that lonely, disturbing day staring in utter stillness at the wren,
mesmerized by its melodious song and fierce countenance, I wondered whether this bird
might be one of the chicks raised in the laundry basket, perhaps returning to help one of
those humans who had opted for its life rather than its death. I also remember wondering
whether pity could be a solely human possession. What was undeniably real to me was the
bird’s insistence on my full attention as it sang for what seemed like the longest time. I sat
staring back, the creature inches from my face, its flute-like piccolo rising louder but never
shrill, reaching a crescendo then tumbling back, one note falling on top of another before
reaching bottom and rising again.

The song became unbearable, and I spoke to the bird. Rather than fleeing, the wren
became tensely silent as it continued to pay me full and mindful attention. So, I poured my
heart out—perhaps more inside my head than aloud—telling the bird of my sufferings and

seeking some explanation and validation but, of course, receiving none. Yet I felt oddly
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relieved, more accepting of the tenuous relation between life and death, of connections that
might dissolve my terrible loneliness, comforted by a broader encompassing world that
included Dad and myself. This six-year-old even wondered whether the branch, the tree, the
soil, the clouds on high, a single species of bird, and a little boy could be bound by some
string of substance and time.

As I stayed there, I felt myself become another speck in the woods, attuned to its many
details and happenings. An ever-widening circle of awareness and connection radiated out,
starting with the wren. A vole entered and exited, then a catbird, soon a honeybee, a drag-
onfly, beetles and ants, scrub oaks and poison ivy, the wind and the sky—all alive and a
part of me. Boundaries between life and nonlife dissolved. A garter snake appeared, and I felt
fear and an impulse to flee. The wren spied the serpent and flew off, making me feel more
alone and afraid. But I remained, and after a while, the snake basking in the warm sun became
just another part of it all. For the first time since Dad’s death, I felt alert and alive, prefer-
ring the company of even a snake to the loneliness of the black hole inside me.

I realized then how much I wanted to be with my family. Yet, even after returning to
the land of humanity, I still visited that special spot in the woods where I had encountered
my peculiar communion with the wren. The place became a halfway house for me between
human creation and a broader one. I saw in the wren a parallel universe, autonomous yet
familiar, a place where kinship could occur despite immense differences.

I have no desire to continue dwelling on my loss, although I must conclude with what
happened next—my particular brush with mortality, an incident of terror that still makes
me shudder to this day. Ironically, what occurred stemmed from the well-meaning inten-
tions of those helping me at the time. Walking with me during the full moon following
Dad’s death, my uncle pointed out a vague face in the moon that I had never noticed before.
He said Dad was looking down on me. The revelation never left me, and the next day I
impatiently waited for darkness to see my father’s face again in the moon and perhaps get
closer to him.

I went to bed early, much to everybody’s surprise. When it was completely dark, I climbed
down the tree outside my window. I made my way to the beach as the full moon was ris-
ing above the horizon, orange and magnified by the heat rising from the ground. I stared for
a long time before proceeding and then sought the rowboat beneath the pier, used to res-
cue people foolish enough to venture into the dangerous riptide just offshore. I reasoned with
the unassailable logic of a six-year-old boy that if I could get close enough I could even
talk to Dad.
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But we lived where two sounds joined, a place known as the chop because of its almost con-
tinuously choppy waters. Indeed, if the tide and currents were just right, as often occurred
during a full moon, the waves would become breaking surf, a place even small skiffs avoided.
My little boat soon encountered the chop and gathered speed, unavoidably turning to the
northeast despite my best efforts. The water passed quickly underneath the thin hull sepa-
rating me from the sea. The boat soon slipped out of my control, and I was swept out to
sea, helpless and afraid. In the distance, I could see and hear the bell of the green channel
buoy, its eerie light blinking like some horrible eye. The wooden boat started to fill as sea-
water struck the sides and started to splash over. The boat swayed and bounced in the viru-
lent surf, sending an awful terror through me. The boat slowly filled with water, becoming
unbalanced, its rotation increasing with the swell as I paddled furiously to escape the vortex.

The boat twisted more and then suddenly flipped over. I was in the water, helplessly swept
by the current, strangely wondering whether, if I drowned, would I join Dad in the sky.
Despite my gathering panic, I remember thinking how warm the waters felt. I cried for help
but no one heard, and even in my youth I sensed the hopelessness of it all. A peculiar calm
replaced my terror as furious waves passed over me. It had been only seconds, but it felt
like forever.

I then saw the blinking light of the buoy as I was carried rapidly toward it. I tried angling
myself into its sweeping tide, hoping to intercept the great metal float. Some internal com-
pass worked, and after much thrashing it appeared that I just might reach it. The buoy suddenly
loomed much closer and larger than I had imagined. Hard and metallic, emerging out of the
darkness, it had metal ladders joining a circular rail and walkway that encircled the structure.
Sooner than expected, I was thrown against the hard metal surface, the air knocked out of me
as I painfully crashed into its side. In blind panic, I somehow managed to grab onto a metal
rung. Desperately holding fast, I clung to its side, rushing waters swirling past me, my life hang-
ing by a thread of ebbing strength. Slowly, using all the power left in me, I pulled myself closer
to the buoy. I felt a gentle eddy as the tumultuous waters swept past me on both sides.
Exhausted, I lingered in relief before gathering some reserve and then slowly, painfully, climb-
ing one rung after another until I reached the circular shelf, where I collapsed.

I lay there drained and thankful, eventually dropping into a consuming stupor and then
sleep. I was soon awakened by the noise of a helicopter and not long after by a flotilla of
boats. Mother, discovering my disappearance, had started a search that soon revealed the
missing rowboat. The rest was my particular fifteen minutes of fame, followed by the more

mundane business of growing up. Dad’s death and my close call left some lingering wounds
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as well as much wisdom. If nothing else, I felt a deeper appreciation of the varied creation
that surrounded me and of my rightful place within it. Even for a little boy, it bordered on

a kind of serenity.

TWO

From Apple Orchards to Shopping Malls—1972: Late Adolescence

My world had become anonymous after having lived where every bird, bush, neighbor, and
school chum felt like one extended family. Mom had not wanted to move following Dad’s
death but eventually could no longer deny the difficulty of a single woman in the late 1960s
finding a job in a rural area that could support three kids and pay tuition for one about to go
to college. And our house by the shore had become valuable, so—sacrifice being her second
nature—Mom sold it. Shortly after, we moved to the suburbs of the medium-size city where
Mom and Dad had lived during college, when she had studied nursing and Dad, law.

I was undeniably sad about leaving our village, but twelve-year-old boys are resilient and
moving to the city seemed pretty exciting. Initially, I had no quarrel with our new town,
although our neighborhood—despite its many houses—was distinguished mostly by the
absence of distinction, with every house looking just about like the others and the parallel
streets forming a maze worthy of the finest rodent. Still, the development had its charms, not
the least being the large number of children my age and the many activities that ruled most
of our days. I was also delighted that some wild places could be found not far away, despite
passing through a jungle of lookalike houses squarely pegged on tiny lots and surrounded
by a sea of grass and asphalt to get there.

Arriving at the nearby river was more than worth the effort. At first little more than a ten-
foot creek and shallow enough to wade across, the river also had some deep holes where you
could swim and where trout and ducks occasionally congregated. Partly because of its con-
stant motion and many changing moods as it moved through new banks, vegetation, and
all the critters there, to us kids the river had a personality like some living thing that adapted
but somehow always remained the same. One moment the river was black; the next, with
blinding sparkles reflecting off its surface. Sometimes it was barely audible as it slid over some
smooth bottom; other times, it cascaded loudly over some ledge or forgotten dam where peo-
ple had once struggled mightily to harness its fickle power. Apart from us few kids, however,
the neighborhood seemed barely aware of the river on a daily basis, although I suppose most
recognized its presence in less obvious ways. It certainly lent our ordinary housing devel-

opment a special quality that most recognized with pride, and the homes closest to the river
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always sold the quickest and for the highest price. One time when a major road was proposed
that would have covered a stretch of the river, the neighborhood rose like a mighty storm,
howling and protesting, until the project was killed.

The world of people that surrounded this little island of wildness included our housing
development, some big roads, and a nearby shopping strip astride one of the larger thor-
oughfares. This road was our great ribbon of commerce, the site of countless convenience
stores, mini malls, fast food restaurants, gas stations, auto dealers, and more. You could find
just about anything there—although never exactly what you wanted—and the employees
never seemed to recognize you. Just beyond the main drag, a new interstate had been com-
pleted the year before, a road so large that it cut the landscape like a knife through butter,
indifferent to most natural obstacles and more than willing to transform a hill or swamp. Few
developments had yet been built along the interstate, but rumors flew fast about the great-
est of shopping malls slated to be built next to the town’s last remaining farm and one of
its largest forests. Both the interstate and the farm were also near the high school I attended.

At the time, the high school consumed most of my thoughts, if for no other reason than
that I felt like a misfit there. Its hugeness overwhelmed me. The red brick facade, large white
columns, and huge clock tower seemed like a temple from the ancient world, a seat of power
that dwarfed the lowly adolescents who occupied it. Yet, paradoxically, the building’s inte-
rior was drab, with dreary halls and rooms lacking color, light, or anything resembling the
magnificent exterior. The teachers were largely well meaning, a few instructing with insight
and eloquence, but like the students, they seemed numbed by the size and sameness of the
school, its lack of stimulation dominating not only the architecture but also the pedagogy.
Confronted by the raging hormones of two thousand teenagers, various rules and a prevail-
ing rigidity tried to cap this volatile stew.

One particular day, boiling with anger out of proportion to the provocation that had
stirred it, I actually bolted from the school. This would be hardly worth mentioning except
that it set into motion a sequence of events that just possibly altered the rest of my life.
Escaping from school, I fled northward, away from my normal route home, into a woodland,
where I hoped I would not be discovered and, presumably, punished. I wandered the for-
est, eventually becoming hopelessly lost despite my best efforts at following a deer trail and
hoping I might stumble on some old road.

I was completely unprepared to encounter another person, especially a scowling old man
and his dog. I had become so anxious by then and preoccupied with not shifting my direc-

tion yet again that I did not notice them at first until, looking up, I was shocked by the sight
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of a man and his dog staring balefully at me not a hundred feet ahead. I can still see the man’s
stern look, the border collie beside him motionless yet with its upper lip curling back over
canines with a predatory gleam. Their body language clearly communicated that my presence
was neither welcome nor legitimate. After watching me squirm for a while, the old man
announced that I was trespassing and demanded to know why I was there. I offered clumsy,
unconvincing excuses replete with promises that I would never return and pleas that he not turn
me in. A heavy silence followed, until finally he scolded me about how, if he had been hunt-
ing, I might have been shot and then added various other complaints about the state of youth
in a world gone awry. Then, having settled all territorial and social issues, the old farmer con-
gratulated me on fleeing the sterile halls of academia and heading into the real world of fields
and forests. Most shocking of all, he invited me to join him and his dog on their walk.

Gratefully accepting, I felt like a man saved from the gallows who now was, miraculously,
being asked to do what he wanted most. We walked for a long time, the old man’s angry scowl
soon being replaced by an animated, nonstop recitation about the land, its animals, plants, soils,
and history. His knowledge was extraordinary; his intimacy with the land, undeniable. His name
was Mortimer Richmond, although it would always be for me Mr. Richmond or, as he was more
generally known, Farmer Richmond, no matter how close we became. He was then seventy-
five years old, born and raised on his farm, the sixth generation since his ancestors had settled
there in the early nineteenth century. His arthritis caused him to sway, but I soon learned he
possessed more stamina than the sixteen-year-old at his side. By the time we arrived at his farm-
house, I was exhausted yet he showed little sign of fatigue.

To say Farmer Richmond loved the land obscured a deeper, more complicated relation-
ship. He was more like a part of it, an intimate participant of its many rhythms and processes.
While he obviously felt affection for it, he embraced the land with a wider breadth of emo-
tions, including an occasional adversarial stance. His knowledge of the farm was legion,
reaching far beyond matters of mere utility. He delighted in the land’s beauty, its secrets,
the opportunities it presented for mystery and challenge, and he deeply respected and feared
its power. He never grew tired of deciphering the many complexities of its creatures, both
great and small. He took pride in feeling in charge, but more as steward than as a conqueror.
He was a participant who intervened rather than took away and who sought to add rich-
ness to what he saw as his extended family. Farmer Richmond regarded himself as chief traf-
ficker in the flow of materials and nutrients that passed through the land like a fountain of
living energy. He took possession of the land, but always with a sense of duty and a gen-

tleness and respect for its independent birthright.
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Perhaps I make Mortimer Richmond sound like some modern druid, a kind of pagan exer-
cising an indiscriminate love for the natural and nonhuman. That would, however, be mis-
leading. In fact, he reveled in manipulating the land and rarely hesitated to, for example, slaugh-
ter some animal, wild or domestic, although I never saw him do so wantonly or cruelly. He
absolutely delighted in hunting, over the years having harvested just about anything legal and
edible, including several creatures no longer on the list of game animals. I was initially appalled
at this killing, but over time I recognized that it represented for him another entryway through
which he became an active, intimate participant with the land rather than an outsider. He never
killed unless he consumed his prey, consciously making the creature part of himself and, par-
adoxically, never hunting unless he had a reasonable chance of failing. The hunt was always
serious and conducted with skill, was never seen as amusement or sport, and was practiced with
restraint and never wastefully. I truly believe that for Mortimer Richmond, hunting was sacra-
mental, another way he irrevocably tied himself to the land and its creatures.

This mentality revealed itself in his relation not only to deer and ducks but also to domes-
ticated animals, plants, and even the inert properties of soil and water. He rarely hesitated to
use, manage, or consume creatures, and he worked at manipulating the land to increase its pro-
ductivity. But, beyond the objectives of security and abundance, he sought a shared, caring rela-
tionship with the land and all its life. He saw himself as a colleague more than a controller
and sought full membership in the grace of what he called the “land community.” Most of all,
he sought to impart a more lush, diverse, and resilient world than the one he had inherited.

I owe to Mortimer Richmond much of my abiding interest, knowledge, and emotional
attachment to the natural world. At the time, I was not above exploiting his knowledge for
my own purposes with surprising effect. My biology skills increased, particularly the abil-
ity to use my ears and other senses rather than just my eyes to see and identify all that sur-
rounded me. Farmer Richmond taught me to discern the slightest anomaly in the landscape,
to locate my visual prey by recognizing the variation in the setting; in doing so, he helped
me to experience so much more of interest and quality than I would otherwise have encoun-
tered. I drank deeply from this stimulation and understanding and emerged ravenous for pre-
viously unknown treasures, determined to experience as much as possible before I feared it
would disappear in a tenuous world. Given my adolescent shallowness and his gruff ways,
I sometimes wonder why we became such steadfast friends, why he took me under his wing
at a particularly difticult time in his as well as my own life. Possibly he discerned a kindred
spirit in this teenage boy’s affinity for nature that perhaps reminded him of an earlier version

of himself, albeit one needing cultivation and refinement.
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He probably enjoyed my unabashed admiration, so at odds with the increasing hostility
he encountered from his two children, a thirty-two-year-old son and thirty-year-old daugh-
ter. The children had fallen under the spell of an economic fortune being dangled before this
historically poor family by a major shopping center developer who wanted to purchase the
farm. Farmer Richmond had already rejected three progressively higher offers for the property.
So, while he seemed the epicenter of knowledge and wisdom to me, Mortimer Richmond’s
children considered him a stubborn old man who was standing in the way of a wealth and
status none of them had ever known or thought possible and now desperately wanted.

The farm had originally been 350 acres, but when I met Farmer Richmond, it had been
reduced to about 200 acres. He had sold lots to people who had thought they wanted a rural
setting but who, once they moved there, typically objected to the pungent smell of cow
manure in summer, brush burning in spring, and gunfire in the fall. Selling the lots helped
financially, but the farm continued to struggle, bringing in little more than a subsistence
income. Farmer Richmond raised dairy cows, but regulations, huge new industrial farms, and
a growing distrust of local agriculture had marginalized his cattle operation. He had shifted
to more profitable crops like apples and established a roadside stand, but sales were sea-
sonal and the apple business also succumbed to factory farming and the consumers’ incli-
nation for bright red, perfectly formed apples. The growing relationship between the
agribusiness operators and big commercial shopping chains also did not help. Probably his
worst mistake economically was refusing to bathe his soil and subject his animals to a vast
array of chemicals, pesticides, growth hormones, antibiotics, and the like. He rejected the
logic of the new ways of farming trumpeted as the triumph of science and technology over
nature. He denied both the rhetoric and supposed corroboration, thereby confirming for
all, most particularly his children, that he was an ornery primitive out of step with progress
and the modern world.

Mortimer Richmond was thus perceived as an impediment to prosperity and the chance
his children craved to escape the pejorative label “swamp Yankee.” I am sure they loved and
admired their father, having known a lifetime of his keen insight and intelligence, but they
resented his stubborn desire to remain a dirt farmer. Their mother had been the family’s glue;
their father, more often larger than life and usually away in the fields and forests. So, fol-
lowing their mother’s death, the family had grown apart, his children going to college and
then moving to the city, the first generation in the family to have college educations and
live apart from the land. They had become urban professionals—the son an accountant and

the daughter a medical technician. They were proud of their education and the fact that they
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no longer worked with their hands, smug in knowing they now earned more than their father
ever had as a farmer. They occasionally visited the farm but did not find its long, hard labors
and economic uncertainty appealing. To them, the farm represented backwardness and
oppression—and, now, an obstacle to unimaginable wealth and security.

This all became clear to me one early Saturday morning when I arrived at the farmhouse.
Mr. Richmond had told me to come early so he could show me the rattlesnake den that had
miraculously survived in the forest despite the area’s extensive development and influx of
humanity. He had never told anyone about it before and swore me to secrecy, fearing that
if it were found out, there would be a chorus of demands for the snakes’ elimination.

As I approached the house, I heard angry voices inside. Letting my curiosity get the bet-
ter of me, I waited silently at the base of the stairs. Farmer Richmond’s son was berating him,
arguing that the farm was worth more money than he might earn in many lifetimes and
that besides his father could use a portion of the sale to buy a bigger, better farm elsewhere.
His daughter then scolded their father as being unfair and preventing them from a life of
prosperity just so he could indulge his romantic fantasy of an obsolete way of life. She
claimed that the world had changed and that it was now time for them to move on and enjoy
a wealth none of their family had ever known before. Farmer Richmond responded angrily
and, after some heated arguing, told his children to leave and never return until they accepted
his right to determine the future of the land. Looking back, I wonder if that particularly
painful moment had not provoked his children to justify their subsequent legal actions in
conspiracy with the developer and town officials, which finally settled the issue. I later
learned that the children actually owned the farm, their parents having transferred the title
years before, ironically to avoid taxes that would have forced them to sell the farm.

All these Byzantine family and financial matters were irrelevant to me at the time. All I
wanted was to romp in the woods with Farmer Richmond and help out on the farm. So,
following his children’s departure, I was delighted to set out with him in search of the incred-
ible rattlesnake den. As always, he knew every hill, valley, stream, and wetland, never using
a map or compass. He instead invoked memories of particular trees, stonewalls, creeks, and
other cues that eventually led him to a nondescript spot in the woods that marked the ser-
pents’ den. I was excited but in truth scared at the prospect of confronting this creature that
no one else knew remained in our suburban town, and I felt anxious around snakes despite
my fascination for all wild things.

The entry to the den was at the base of a great rock tucked into a hollow almost out of

sight. The hole was extremely small as we forced our way through to what Farmer Richmond
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promised would be a much larger cave. I was nearly paralyzed with fear as I peered into
that dark hole. I probably would have fled if not for Farmer Richmond telling me he had
also been terrified when he first discovered the den many years before until he had finally
screwed up the courage to enter.

The cave did indeed get much larger once we entered. We then made our way to a nar-
row ledge where we could spy the creatures below. In the restricted light, we at first could
only see the coiling mass vaguely. Because it was early spring, the cold-blooded creatures
hardly moved. Still, as my eyes adjusted, I began to make out the snakes. I counted at least
ten. They were oblivious to our presence at first, but soon our moving about alerted them.
I also suppose the heat of our bodies, more than our sound, aroused their attention; I had
read that a rattlesnake’s ability to sense temperature allowed it to find a mouse six feet away
even if blindfolded and without a sense of smell.

We squeezed into the corner of the overhanging ledge, peering down into the now-
alerted, moving snakes. As minutes passed, it became apparent how little actual danger these
creatures posed. A mounting confidence and false bravado took hold of me as we contin-
ued to observe the snakes in utter fascination. Looking back decades later, I recognize the
moment as among the most intense of my life, totally absorbing and incredibly intimate. For
that instant, the world stood utterly still and I was suspended in time and place. Many years
later, I still vividly recall the sight and even the smell of the place, its shapes, the quality of
the light and air, the memory of it all permanently seared into my mind. Few experiences
have since offered the clarity, even peace and reverence, that I felt that day in the company
of the snakes and Farmer Richmond.

For the rest of the year, I continued to roam the woods and leftover margins of our rap-
idly developing suburb. I had found a new sense of balance, and I carried it around inside
me like some treasure. Somehow the experience seemed to have reconciled for me the soli-
tary and the social, the civilized and the primitive, the wild and the tame. I had found my
place in my town, and part of me now identified with it.

But this newly discovered calm soon disappeared before a mighty storm that descended.
Following relentless, behind-the-scenes economic and political machinations, the powerful
forces arrayed against Mortimer Richmond finally succeeded. Aided by a team of lawyers and
officials, his children had managed to sell the property to the developers. When I first heard
about it, I ran from school to the farmhouse, bursting in on Farmer Richmond and demand-
ing to know if it was true. He confirmed the sale but, strangely, seemed less angry than tired,

and determined to move on. His children had given him a golden parachute with a substan-
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tial share of the sale price. He then announced to my shock that he would be moving and pur-
chasing a new farm in upstate New York, where a modest agricultural economy still persisted
and farms were available at reasonable prices. In a bewildering few months, Mortimer Richmond
departed the town of his ancestors, physically and spiritually uprooted and feeling a profound
loss but relatively cheerful at the prospect of his new home and life. His children’s betrayal,
however, was unforgivable to him, and father and children never spoke again.

What crushed Farmer Richmond most was the developers’ actions just two days follow-
ing the sale. They descended on the farm with an army of bulldozers and proceeded to level
more than fifty acres of forests, fields, and orchards. Soon after, the devastated landscape was
transformed into a series of indistinguishable boxes and temples of merchandise decorated
by an occasional prisoner shrub or tree. What had been a mosaic of apple blossoms in spring,
golden grass in summer, bright leaves in fall, and lingering lavender in winter had become
oppressive geometric edifices surrounded by asphalt, concrete, and an altogether suffocating
homogeneity. The access road to the mall had also destroyed the rattlesnake den. I never saw
or heard of one again, although perhaps a few clung to survival in some remote hollow on
the water company’s land.

After graduating from high school, I soon left town for college on the West Coast. The
destruction of the farm had become my defining moment, closing the door on my particu-
lar childhood and home. Nonetheless, I had excelled in school, and—aided by some athletic
success—I had been admitted to a prestigious university. My passion had become being
financially successful and independent. Without realizing it, I had embarked on a path that
some day would transform me into those I had come to loathe. Yet, despite many dead ends
over the ensuing years, I would eventually return to the wisdom and spirit of Farmer

Richmond and the beauty of the land. But that is another story for another time.

THREE

Geographic Sketches Here and There: 1985—Early Adulthood

My undergraduate and graduate business school years were wonderful times, probably the
first and last period in my life when I indulged in a kind of immoderate narcissism. However,
they left me grossly unprepared for the harsh reality that followed. My beginning job after
graduate school in the mid-1980s was initially quite satisfying. I worked as a junior ana-
lyst with a large investment banking firm located in Los Angeles. The financial rewards were
grossly out of proportion with anything I justifiably or legitimately deserved, yet I certainly

did not turn my back on the compensation, and I indulged the fruits of my good fortune—



200 Building for Life

a large, expensive apartment high enough over the city’s smog to see the ocean beyond, a
Porsche, and other assorted material benefits. I regularly reminded myself of my mother’s
many years of sacrifice that helped me get to this point and how I could now make her life
more comfortable and secure in return.

I also had little time to brood over matters of meaning and morality and life’s direction.
Like others at my stage of ambition and lack of seniority, I worked fifteen or more hours each
day. I had unending analyses to complete, meetings to attend, reports to write, and deals to
strike in a frenetic world of details and requisite posturing and privilege. Despite a linger-
ing dis-ease, I set questions of purpose aside, although I felt a secret distaste for how I lived
and what I represented. At an earlier time, I had believed that I would someday contribute
something of lasting value to the world; now, I sensed that ideal slipping away in the false-
hood I had become.

As at other times in my life when I had faced doubt and uncertainty, I took refuge in
the natural world, retreating during my few days oft to the national forests and mountains
in and around Los Angeles. The great sprawling city itself possessed relatively little unde-
veloped land, much of its surface having been converted into hardscape and development by
its large, rapacious population. The Los Angeles basin sat within a magnificent bowl of moun-
tains, dissected by canyons and once-extensive wetlands, streams flowing to the sea in a cli-
mate so perfect you were almost always comfortable. But this beauty had been disfigured and
degraded by the excesses of want and greed. The basin now was dominated by cement water-
courses, plumes of polluted air, and a blanket of development so vast it defied the imagina-
tion that it could have been created in little more than a century. The sprawl was like a swarm
of locusts undercutting the life blood of the good life it aspired to consume. The mutilation
of its landscape gnawed at me, an evisceration so complete that it left only pockets of rela-
tively undisturbed habitat.

The resulting elimination of the area’s abundant wildlife was especially troubling. The
basin had been an island of evolution, geographically separated by its great mountains,
deserts, and ocean, and the recipient of periodic tectonic convulsions, which created a liv-
ing stew of new, wondrous footholds on the ladder of life. But what constituted for many
people the triumph of human ingenuity and technology had been for its indigenous crea-
tures a usurpation of natural capital so complete it left few survivors in its path. The land-
scape and its native life had become anemic, reduced to a remnant of its former self.

Yet a few remaining pockets of the original lushness and wonder could be found. When

I had time to escape from work but not enough time to travel to the more distant national
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forests, I would often seek them out. I would flee to one or another canyon, highland, wet-
land, desert margin, or chaparral secreted within the great megalopolis. This relief from the
urban tumult was always restorative, although never relaxing. I would feel a kind of agi-
tated tranquility, a fever of activity that produced an odd sense of peace. I drank deeply like
some wanderer in the desert stumbling on an oasis. Eventually, I would slow down and let
the accumulated tension drain from me like sap into a soft, forgiving ground.

I stumbled across places that held detail beyond my capacity to absorb, always elusive and
somewhat mysterious. I realized that the more I explored, the more I would uncover in an
endless process of discovery. I took solace in immersing myself, following paths across rocky
hillsides, pushing through shrubs and meadows, fording springs, stumbling on flashes of bril-
liant color, exalting in the songbird and insect sounds and the cries of circling hawks, mar-
veling at the irruption of life in a parched land. My senses sated, I would sometimes sit down
or gaze up at the sky in hazy contentment. Unfortunately, my normal work reality rarely
afforded much time for indulging such vestiges of interest.

Still, I particularly recall one time when work had become especially intense and I had
been at the office day and night for almost five weeks. I was finally given the next morn-
ing off. I awoke early, bent on visiting one of my favorite canyons on the other side of town.
A narrow crevice sliced into a mountain by some earthquake, the canyon had easy access
from a nearby street.

Entering the canyon, I was enthralled by the expanding early morning light and emerg-
ing details of the surrounding landscape. I walked up the steep path for perhaps thirty min-
utes before being startled by an anxious whisper nearby. There beside the trail sat a young
woman crouched behind a large rock, earnestly motioning me to kneel and be quiet. She
then silently pointed up in the direction of the canyon wall. At first I saw nothing, but then,
gradually, the vague outline of first one and then two animals became distinguishable.
Incredibly, a mountain lion was lying prone on a narrow shelf in the cliff’s side, feeding on
a deer. Cougars were known in other parts of California, particularly because of well-
publicized, rare attacks usually on joggers. But I had never heard of one being seen in densely
populated Los Angeles, although I later learned of other, occasional sightings.

We remained still, staring at this improbable scene for what seemed like hours but really was
no more than minutes. We absorbed it all like a sponge, knowing we probably would never see
something like it again. We later speculated how a creature so large could have made its way
through the great megalopolis, let alone find, kill, and feed on prey in this ocean of humanity.

We felt a mix of anxiety, wonder, and reverence as we marveled at this rare privilege of ancient
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creation. The creature finally rose and—with a defiant snarl that seemed to acknowledge its
awareness of our presence—reluctantly abandoned its hard-earned prey and skulked off into
the mountain canyon. We never knew what became of this animal who disappeared into the
gathering sounds of the awakening city.

We sat stunned and hardly uttered a word, sensing that speech would surely break the
magic of the moment. We reveled in our shared admiration of this creature and its ability
to survive in a modern, urban world. Our impossible moment together turned out to be one
of those rare times when people sharing a unique experience become close friends instead of
strangers lacking a common past.

The woman’s name was Nicole, and she was an architect. She had also been raised in
the East and educated in the West and had moved to Los Angeles seeking fame and fortune.
She loved architecture and had many original ideas about designing in ways that prevented
environmental damage and brought people into closer connection to nature. She had a posi-
tion in a firm she originally had thought was committed to this new environmental ideal, but
she soon learned that the realities of the marketplace dictated otherwise. Both she and the
firm were often forced to compromise and subordinate much beyond the profit motive. Most
of the firm’s projects were lowest-cost designs of large office towers, mega-malls, and resi-
dential complexes that essentially ignored issues of energy efficiency, minimal resource use,
waste avoidance, or restored contact with nature. The prevailing logic rejected most envi-
ronmental considerations, trumpeting a perspective of people as separate from natural sys-
tems and processes.

Nicole also loved the remnants of undisturbed nature that managed to survive within the
great metropolitan basin. So we became good friends and for the next several months visited
various areas of wildness within the human sea, until I learned I was being transferred to my
firm’s office in Osaka, Japan.

I soon departed for Japan, where I plunged into an entirely new world of work, culture,
and a loneliness I had never known before. I had studied Japanese in college but now quickly
learned how little I knew and understood of this complex society. I settled in, working impos-
sibly long hours. On my few days off; I visited various natural and cultural areas across that
long, lovely archipelago. Japan’s population of some 130 million people lived in an area about
the size of California.! Yet the country was surprisingly diverse and, in many places, rela-
tively unpopulated, physically ranging from the boreal forests of Hokkaido to the subtrop-
ics of Okinawa, as far as from the Canadian Maritimes to the Caribbean Sea. Most of the

Japanese people lived along or near the coast, where staples of rice and fish were tradition-
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ally found. This left most of the mountainous two-thirds of the country sparsely populated
and often culturally diverse. The combination of mountains, islands, and latitudinal distance
had produced an extraordinarily diverse plant and animal life.

Despite my travels throughout the country, I felt largely disconnected from anything
familiar, much of the time fighting off loneliness and ennui bordering on depression. Part of
my problem was the city of Osaka, which was remarkably unattractive and largely estranged
from the country’s traditional culture or ecology. Its development featured an obsession with
concrete and steel that seemed almost cancerous, making even Los Angeles look good by
comparison. Osaka’s commercial center had destroyed nearly all remnants of the natural and
historical, with its urban life an oppressive obsequiousness to the gospel of economic mate-
rialism and modernity. The city bordered the sea, but its waterfront had become mostly
asphalt and artifice, with hardly a wetland intact. The architecture was a cubist horror, a
numbing anonymity of geometric boxes. If buildings could talk, these would loudly proclaim
the triumph of technology over the human body, mind, and spirit.

Ironically, traditional Japanese architecture included some of the world’s most beautiful
designs. Glimpses of this nobler tradition could still be seen but were becoming rare.
Fortunately, a city existed not far away that retained this ancient architectural face, if for no
other reason than its immense tourist popularity. It was the city of Kyoto, Japan’s historic cap-
ital and site of many Buddhist temples and historic palaces. Kyoto had also fallen prey to
economic technological efficiency, but amid its congestion and pollution one could still
encounter architectural wonders in its ancient buildings and created landscapes, all in an
exquisite setting of converging rivers and mountains.

I first visited Kyoto to see some of the traditional seats of Japanese power and religion.
I became immersed that day in the grace of its architecture and gardens. The impact was
cumulative rather than the effect of a single experience or construction; I felt a growing sense
of an overall pattern that was more contextual than specific, interlocking and coherent. In the
gathering dusk of that first day, I was absorbed by the resonating echoes of a bell, the swirling
sand of a rock island, waves radiating from fish lightly breaking a pond surface, and an inten-
sity of colors of blossoming azaleas, rhododendrons, and the deep green of varied mosses.
Dew rose from ancient pines along with the sonorous songs of wood thrushes. All this and
more captured me in a spiral of connected light, sound, feeling, thought, and spirit. I sensed
a version of humanity in compatible relation to its natural surroundings, surely a stylized ide-
alization of the real but beautiful and harmonious nonetheless no matter how much it bor-

rowed from nature.
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I visited Kyoto many times and soon met and came to know others who believed the future
of Japan depended on restoring this blend of traditional culture and the natural environment
along with the realities of a modern society. I became friends with one group of people who
were aspiring developers. They trumpeted a vision of development they called the “middle path,”
which sought to combine historic Japanese architecture with contemporary technology in an
urban setting. They planned to test the economic and aesthetic viability of their ideas in a large-
scale residential and commercial development in a rundown part of Kyoto. They intended noth-
ing less than to construct an entirely new neighborhood that joined traditional Japanese design
with a restored environment that also included modern communications and business tech-
nologies. They had preliminary plans, had obtained half the necessary financing, and had pur-
chased the land and started remediation of the contaminated site, where factories had once oper-
ated. I was soon swept along by their intelligence and optimism, although I remained skeptical
of the project’s long-run economic feasibility. Even so, I helped develop the business plan and
brought the project to the attention of venture capitalists I knew through the investment bank.

My continued participation in the project, however, as well as my intention to remain
in Japan, was soon called into question by two almost simultaneous events. First, I received
a letter from Nicole, who informed me she was leaving her firm and moving back to Boston.
She and some friends were starting their own design company dedicated to the principles of
sustainability and environmental restoration. More incredibly, she asked if I would become
their partner and chief financial officer.

At the time I was slavishly devoted to my conventional path of wealth and success gained
by climbing the ladder in a multinational corporation committed to economic globaliza-
tion. I was not about to give up such perceived gains despite the occasional disenchantment
I felt about my lifestyle and larger purpose in life. But then, unexpectedly, I was assisted or,
more accurately, pushed toward a decision. At the time, a collapse of investor confidence
caused by huge borrowing, rampant speculation, and widespread corruption had led to a
deep East Asian recession. Economic panic ensued, leading to many bankruptcies as devel-
opers were unable to pay back enormous debts. My firm, which had provided much of the
capital for this expansion, also fell on hard times. Two months following Nicole’s letter, which
I still had not answered, I was called into my boss’s office. He informed me that I had two
choices given my lack of seniority: I could take a (hopefully) temporary leave of absence and
remain in Japan, or I could return to the States to assume my former, lower-paying position.
In shock, I simply blurted that the timing was perfect because I had just decided to leave

the firm to take another position.
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Four weeks later, in an almost dream-like state, I found myself boarding a plane back to
the States. I bid fond farewell to my Japanese friends who had secured the balance of the
finances needed to complete their project’s first phase. I had thrown my flimsy skills at an
equally high-risk venture and tied myself to a woman I had known only briefly and under
highly unusual circumstances. Yet I felt an incredible lightness upon boarding the plane, head-
ing with excitement and anxiety into an uncertain future. I was emboldened by the chance
to seek a life of hopefully more lasting significance and perhaps find what I hoped to be a

truer self. Whimsically, I thought that the worst I might encounter was failure.

FOUR

Seals in the Neighborhood—2004: Middle Age

By 2004, I came to recognize that my life had not turned out the way I had dreamed. I
didn’t necessarily feel like a failure, having understood that most of my fantasies of success were
unrealistic to begin with. I had accommodated myself and emerged largely content with the
life I had achieved, despite its limitations and disappointments. Twenty years previously, I had
abandoned a promising career in international finance, which I suppose would have made me
a rich man. Instead, I had made the deliberate choice to embark on a risky venture that even-
tually flamed out. I actually believed until then that I had been living a kind of charmed life
predestined for success. My eventual failure was at first a harsh lesson in reality.

After returning to the States from Japan, I joined with my business partner, Nicole, and
her colleagues in establishing a sustainable design and development firm. Nicole possessed
the architectural skills, our partners had the engineering expertise, and I provided the finan-
cial knowledge. Nicole was a gifted designer, her work distinguished by its ability to mini-
mize environmental impacts while also capturing a wonderful aesthetic. I conferred economic
muscle through my contacts in the financial world that initially generated significant capital,
which we invested in several large-scale developments.

Many factors contributed to our eventual demise. Our economic strategy was naive, based
on the belief that a good concept along with a measure of idealism would inevitably sur-
mount all obstacles. Our problem, however, was not just the uncertainty of innovation, in
which something new almost always costs more and is, by definition, unfamiliar and risky.
More basically, we had collaborated with some large-scale developers who possessed a very
short-term horizon and looked for immediate profits, wanting to sell their developments soon
after they were built. Long-term paybacks in energy and resource efficiency, or improved

employee productivity that diminished the short-term bottom line, were viewed as “blue sky”
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abstractions, if not outright silliness. Also, most of the developers invested little of their own
resources, relying on financing from large banks and foreign sources who were mainly moti-
vated by the fastest return possible on their dollar. Contributions to the health of the natu-
ral environment or local communities were either ignored or regarded as irrelevant.

We also encountered government regulations that rejected our plans as violations of con-
ventional requirements for processing wastes, using permitted materials, or consuming energy.
Originally intended to protect the public, these regulatory impediments had, over time,
become rigid rules imposed by inflexible bureaucracies that preferred the dictates of standard
operating procedures to dealing with something new and innovative.

In the end, our failure was largely self-inflicted, the product of overambition and a good
deal of hubris. We struggled for more than five years before finally throwing in the towel.
Nicole and I then parted, me heading back to the conventional world of finance while she
went with an established architectural firm. My return to the world of ordinary finance, how-
ever, was in a much-reduced capacity. My abrupt departure from the large investment firm
and subsequent business failure had left me with a tarnished reputation. Eventually, I landed
a job as branch manager with a regional bank in a small coastal Massachusetts city. What I
at first thought would be a short-term exile in time became a twenty-year career. But I did
meet a wonderful woman, who eventually became my wife and the mother of our two won-
derful children.

I thus harbored few regrets. As a middle-aged man, I had found myself a solid member of
a small city’s economic elite, albeit a town a little long in the tooth, economically and socially
a vestige of its former self. My work at the bank was often routine but still interesting. For the
most part, I was appreciated by my colleagues and by the city’s civic community as I tried to
match resources with the potential to both do some good and make a profit.

Much of the time, however, I operated on automatic pilot, cruising through more than cre-
ating my life. My existence was safe, predictable, and largely secondhand. Even when I helped
make good works happen, my satisfaction was mostly transient and focused on the accom-
plishments of others. Still, I was relatively content, finding joy in my family, friends, and the
environment where we live. My wife was loving and caring, my two boys a constant source
of pleasure. We lived in a restored house with a terrific view of the water, belonged to several
clubs, and frequently explored the bay and its never-ending sources of beauty, wonder, and dis-
covery. However, I still carried around inside me the nagging feeling of an unrealized self.

I continued to take special satisfaction in my lifelong passion for the natural world, qui-

etly raging at the prevailing assumptions that equated progress with nature’s disfigurement. Few
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among my friends and associates seemed to notice how much natural capital had already been
lost, and how efforts at revitalizing the city continued in the flawed logic that economic
advancement required environmental debasement. Despite my outrage at this insidious destruc-
tion, I remained largely silent—and sometimes even a personal contributor to the prevailing
paradigm through my various lending activities at the bank. I did almost nothing to stop the
spreading pox, beyond an occasional feeble protest or superficial support for the local land trust.
I sometimes proselytized to others, but this rarely resulted in any meaningful action.

My position at the bank had revealed to me how much of the region’s environmental
destruction had been spurred by external forces and financial interests. Most of the recent
development of large shopping centers, corporate parks, and residential complexes, mainly
in the suburbs, had been the work of multinational banks and corporations. The structures
were almost always unattractive and flimsy, using resources excessively while generating enor-
mous quantities of wastes and pollutants and destroying natural habitat. They also totally
relied on vehicular transportation over mass transit or anything pedestrian friendly.

Meanwhile, like many others, I despaired over how little remained of the old downtown
and waterfront, which consisted mainly of boarded-up stores, seedy bars, an old whaling
museum, abandoned factories, ancient piers, and a legacy of industrial waste slowly leaching its
chemical stew into the harbor. Despite the dereliction, the old city and waterfront still possessed
considerable charm and enormous economic potential. The harbor continued to be a natural
wonder of various historical and biological treasures. One could find in its shallow waters and
along its estuarine flats and deeper channels a wealth of mollusks and crustaceans and a nurs-
ery for the bay’s abundant fish populations. The marshes also attracted resident, migrating, and
wintering wildlife and, most miraculously, the return of harbor and gray seals in recent win-
ters since their extirpation centuries ago. I often fantasized how some smart developer of par-
ticular boldness and imagination could make a fortune and do much good by restoring the com-
mercial and environmental qualities of the old downtown harbor. This restoration could
celebrate the comingling of human and natural history, allowing each to feed upon the other,
progressively enriching culture and nature until the two became more than they could ever be
apart, a thing of wonder and beauty teeming with energy and connection.

Then, seemingly in answer to my fantasies, a rare opportunity presented itself, although
I failed at first to recognize it. It started with a relatively modest proposal submitted to the
bank by the whaling museum, which for years had struggled to attract enough visitors to
cover its payroll and preserve its extraordinary collection of whaling artifacts. Plagued by

obsolete exhibits, a decrepit building, the city’s dubious image, and, ironically, contemporary



208 Building for Life

sympathy for whales that identified whaling with the creature’s historic demise, the museum
had barely survived. The museum had recently hired a new executive director, who had con-
cluded that only modernization and expansion could save the museum by appealing to a
broader public interested in marine mammals and the sea. The museum thus proposed relo-
cating to a renovated factory building beside the harbor and asked my bank to help finance
the development. Their strongest selling point was that they had already secured two-thirds
of the $60 million needed from Silas Pease, patriarch of the city’s once-great whaling fam-
ily. Yet, despite the pledge, the bank rejected the loan. I argued for its approval but was dis-
missed as biased and unrealistic.

Nonetheless, the fire of possibility settled in my brain, and I could not stop thinking about
the project. I speculated that, with some significant refocusing, it could be an enormous com-
mercial, civic, and environmental success that would help restore the city and its harbor. One
evening, in a moment of epiphany, I decided that this was probably my last, best chance to
accomplish something significant and fulfilling in my life. I proceeded to put thoughts to
paper and over the next several days sketched a greatly revised plan. I decided that the origi-
nal proposal had been fundamentally flawed by its limited focus on a single outcome, render-
ing it largely aloof from its deteriorated community. Investors would always remain skeptical
about sinking substantial resources into an unattractive, economically depressed area no mat-
ter how interesting the museum’s new exhibits, restaurants, or stores promised to be.
Paradoxically, the project had to be much bolder and more ambitious to succeed, broadening
its vision from a single building and institution to economically and ecologically restoring the
entire downtown and embracing within it a spectrum of civic, commercial, and even residential
uses. There would also need to be thematic coherence among these disparate elements, with the
museum serving as a catalytic core for reconnecting people to the sea and its aquatic environment.

In my scheme, the museum as centerpiece would be the focus of education and enter-
tainment, combining commerce, ecology, and culture. The marine world would be the
museum’s emphasis but extended to include estuaries, wetlands, watersheds, rivers, and shores
in addition to the ocean. It would be a museum of science and technology and of natural his-
tory and environmental studies and would also include a theater, an art gallery, and anthro-
pological displays, all bound together by the celebration of a single element vital to human
life—water.

The museum would be the initial attraction, but the project would succeed or fail only
by transitioning from the museum to radiating circles of commercial, civic, and residential

enterprise. There would also need to be effective, easy vehicular access and parking, but
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cars and streets would be subordinated to the whole, with traffic held to the periphery rather
than placed at the center of the project. A viable residential community would further bor-
der on and affirm the aquatic environment. Schools would be organized around the rela-
tion of people to the sea, cutting across all traditional disciplines. Learning would occur in
the classroom but be complemented by experience in the marine environment, theory join-
ing with practice, the abstract with the personal and tangible.

The project would retrofit existing buildings but also construct new ones, all connect-
ing the terrestrial with the aquatic and restoring ties to a healthy environment. Attractive
waterfront views would be essential, structures evoking a positive connection between peo-
ple and the sea. The architecture would blur lines separating the built from the natural envi-
ronment, with exterior walls becoming a permeable skin that let the outside world intrude.
People would be reminded of the aquatic environment not just through museum exhibits and
decorative displays but also by the sight of an actual working harbor embedded into the flow
of everyday life. Commercial stores would front the waterfront; office, manufacturing, and
residential space would be housed in retrofitted and new buildings lining the river and old
canals. A linear park would parallel the waterways and be joined to pedestrian trails, outdoor
recreational areas, and restored wetlands that eventually connected the city to the suburbs
and, in time, the countryside.

All buildings would minimize energy and resource use as well as wastes and pollutants.
Energy would be produced on-site by exploiting sunlight, wind, and structural features that
would lessen dependence on mechanical heating and cooling systems. The long-term goal
would be to produce as much energy as consumed and to make waste an obsolete concept,
with all discarded materials treated as valuable seed stock for future uses or returned safely
to the natural environment. Buildings would be linked, with the waste heat of some becom-
ing the heating and cooling sources for others. All materials and products would be recycled,
and stormwater collected and cleansed for flushing, cooling, and irrigating. Toxic chemi-
cals would be prohibited in the paints, adhesives, glues, carpets, woods, and other furnish-
ings and, whenever possible, obtained from biodegradable and sustainably produced sources.
Roadways would be designed to minimize erosion and runoff, with streets constructed of
porous materials that would allow rainwater to percolate back into the ground. Landscaping
would use native vegetation enhancing the productivity of local ecosystems.

The days and evening that followed were a fever of speculation and activity—a wild
dream that in the cold light of day often seemed impossible, if not delusional. The bank’s

conservative mind-set would certainly have viewed these ideas as fantastic and troublesome.
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Thus, any thought of bringing the concept before the bank would have been tantamount
to professional suicide. Still, possessed by my vision, I frantically continued to refine the plan.
I remained emboldened by one important aspect of the original proposal I still counted on
being possible: the $40 million commitment of the quixotic patriarch of the city’s old whal-
ing family. As a bank officer, I knew he could afford the financing. However, I also knew
he was furious about the bank’s rejection of the museum proposal and about their perceived
lack of daring and imagination. He had even made threats about seeking other financing and
moving his fortune to another bank. I assumed he was still interested in the project and might
even be willing to extend his support to my much bolder, albeit more expensive scheme if
I could somehow bring the refashioned proposal to his attention.

So, in a fever in which the hot fantasy of imagination often clashed with the cold real-
ity of what seemed possible, I continued to craft my case for a massive civic, commercial, and
residential complex within a network of rehabilitated open space and restored harbor. I finally
completed the document and, before I could think much about it or lose my courage, I boldly
sent the proposal to the old patriarch. I heard nothing for more than a week, fearing more
every day that not only had I offended him with my audacity but that he would inform the
bank and I would be immediately dismissed. It was thus quite a shock when he called a week
later. In more a monologue than a conversation, he informed me how much he liked the pro-
posal and the prospect of partnering with me. He said that we needed to meet as soon as pos-
sible to discuss the next steps, and he promised one-third, or $200 million, of the estimated
development cost—contingent on my raising the balance elsewhere. Finally, given the enor-
mous scale of the project, he said he expected me to resign immediately from the bank and
completely devote myself to the project. Moreover, I had twelve months to raise the addi-
tional $400 million before his offer would expire.

I knew well how hopes of acquiring this amount of financial support could easily become
the detritus of a failed dream. I discussed all this and more with my wife and a few close
friends, but to my surprise and delight they all counseled me to take the chance. So, the fol-
lowing week, I announced my resignation to the bank. Suddenly, I was frighteningly on
my own yet nonetheless thrilled. I spent the first weeks hiring staff, refining the business
plan, developing drawings, interviewing consultants, and beginning the gigantic task of rais-
ing a mountain of capital. Some wonderful architects, engineers, and businesspeople joined
me, and together we developed what we viewed as a compelling and convincing proposal.

Over the new few months, we scored many notable successes and encountered consid-

erable skepticism. Then came a string of rejections, so many I began to fantasize that the old
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patriarch had set me up for ruin. We then cast a wider and wider net and developed ever more
supporting documentation. However, after nine months and despite having raised some $90
million, we were well short of our goal.

Finally, after we had contacted an extraordinary number of potential investors and got-
ten an equally remarkable number of rejections, we received modest interest from Emerson
Bates, the controller of a venture capital fund managed as part of one of the country’s largest
educational endowments. Bates had once been in charge of the entire endowment, but after
expanding it beyond anyone’s wildest dreams, he stepped away from general operations to
concentrate on higher-risk investments that offered the potential for both significant finan-
cial return and major social benefit. Bates especially liked projects he described as bordering
on the “is” of today and the “ought” of tomorrow.

Having concluded that our project possessed this potential, Bates requested that we meet
with him and his colleagues. Two additional meetings followed, each in response to ques-
tions that forced us to revise our plans but that left the core concept intact. We then heard
nothing for the next seven weeks, with our twelve-month deadline approaching and our
doubts increasing about how much longer we could continue. Finally, a letter arrived from
Bates informing us that they had decided to provide the balance of the funds needed. The
next fifteen months brought a frenzy of finishing plans, formal submissions, political nego-
tiations, regulatory approvals, and—most glorious of all—construction contracts.

When all was said and done, the project’s greatest success turned out to be not the new
museum or commercial district but the establishment of a neighborhood of apartments, con-
dominiums, townhouses, and single-family homes. The public’s imagination had been fired
by living in a place that included a restored historic harbor, a riverside park, outdoor recre-
ational areas, pedestrian trails, and wildlife reserves. Families especially liked the idea of their
children being able to play in open spaces near home, and everyone became addicted to the
new fleet of water transport that had spontaneously emerged and turned the river, harbor,
canals, and bay into an aquatic highway connecting the business and residential districts with
new restaurants, recreational and entertainment attractions, and stores along the waterfront.

Pundits and politicians alike took credit for the project’s mix of public and private uses
within the restored harbor and historic area. Everyone praised the relatively few cars and road-
ways, abundance of open space, and combination of contemporary and traditional design. All
extolled the new feeling of community and the surprising number of people from the suburbs
who had purchased residences. These new urbanites said they especially liked the greater

opportunities for meeting neighbors, not having to drive their children long distances, and
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experiencing the many cultural and environmental amenities along the waterfront. The ini-
tial lack of filled oftice space had been worrisome at first, but the problem eventually disap-
peared, with commerce apparently following the presence of a viable neighborhood and an
attractive healthy environment rather than the other way around.

My life continues to be consumed by the project, yet I am happy and at peace. I recognize
that I have had the rarest of opportunities to engage life at its fullest by trying to accomplish

something of lasting good. I am reminded of the wisdom of something I read in Dante:

“Upon your feet! This is no time to tire!”
My master cried. “The man who lies asleep

Will never waken fame, and his desire

“And all his life drift past him like a dream,
And the traces of his memory fade from time

Like someone in air, or ripples on a stream.

“Now, therefore, rise. Control your breath, and call
Upon the strength of soul that wins all battles

Unless it sinks in the gross body’s fall.

“There is a longer ladder yet to climb:
This much is not enough. If you
Understand me,

Show that you mean to profit from

Your time.”!

FIVE
Reminiscence of Childhood and the City—Later Generations: 2030 and 2055
I occasionally reflect as a middle-aged man on events in my life that seem to have influenced
who I've become. I presume that experience matters, especially epiphanies from one’s youth.
So I will indulge in one such reminiscence, an event so extraordinary I am sure it contributed
to who I am today.

It was highly unusual back in 2030, and is still far from common today, to encounter a large

ungulate—let alone a huge carnivore—in or near a city. Even now, the memory unsettles my
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soul. I was eight then, living with my parents and sister in Denver. Our home was in an “urban
village,” a relatively unusual attempt in those days to re-create an old-fashioned neighborhood
within the city’s core. The “village” consisted of single-family homes, attached townhouses, and
a few multistory apartment buildings, all stitched together by footpaths, small parks, play-
grounds, vegetable gardens, a shopping center, a high school, and a lower school. The large
streets and parking areas were at the rear of the complex, meaning one had to navigate the main
living and shopping areas by electric cart, bike, or foot. You could see the Rocky Mountains
from the complex like some great wall looming in the distance, although my parents said that
in previous years the mountains had vanished into a curtain of polluted air.

You would think a city so populated would offer few places for children to play. But
besides our backyards, the village also had a number of small parks and, even more signifi-
cantly, paths that led from the village to the city’s recently established greenway system. The
greenways were trails that linked various parts of the city to one another, to the suburbs, and,
eventually, to agricultural areas and distant wilderness areas. People loved moving about the
greenways by bike, foot, and even horseback. One moment you would be close to home,
another downtown, next by a shopping center, and then, with persistence, a national for-
est. The greenways became so popular that newly constructed or renovated homes along
its borders were the most expensive in the city. The village kids were not supposed to ven-
ture far into the greenways, and most of the time we were content to play in our backyards
and nearby parks. But, occasionally, we snuck off to the greenways, often to one in particu-
lar where we had constructed a hideout and tree house in a large cottonwood. We worked
hard at making our fort more comfortable than our parents could ever imagine and where we
planned great battles and trips to distant lands.

One of my great pleasures was meeting Dad once a week for lunch at his office, a fifteen-
minute walk from home. I loved his building. Tall and narrow, it rose like a needle, taper-
ing at the top; from a distance, it looked like a forest because of its pyramidal shape, trian-
gular window designs, and trees actually growing on the rooftop. The glass sides had tens
of thousands of photocells, which—along with the building’s fuel cells—generated most
of its electricity. The rooftop included trees, gardens, and a pond; various sitting areas; meet-
ing places; and two restaurants. The gardens and pond were also connected to the build-
ing’s heating and cooling system, and the rainwater collected in the pond was used for
plumbing and irrigating the six interior gardens.

Located every tenth floor, the three-story interior gardens contained plants, aviaries, and

butterfly gardens, each representing a different Colorado habitat with information about those
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habitats. Also connected to the building’s heating and cooling system, the gardens were places
where you could have lunch or just sit. Some of the upper floors on each of the building’s
four sides also had ledges; here, great nests could be found where peregrine falcons raised
their young and hunted pigeons. I could watch the birds all day, particularly when the nests
were full or when the adults dive-bombed the pigeons at awesome speeds. The nests helped
the once-endangered birds, who returned the favor by scaring away songbirds that otherwise
would have crashed into the building’s glass sides.

We often ate lunch at the office building, but sometimes we ventured to a nearby wet-
lands. Depending on the season, we saw yellow-headed blackbirds, black-necked stilts, avo-
cets, turtles, frogs, fish, dragonflies, cattails, lilies, and more. I particularly recall one time
toward the end of winter when we were huddled behind an interpretive display eating our
sandwiches while trying to keep warm. Suddenly, we were startled by a loud splash. The crit-
ter didn’t see us because we had been concealed. But when we looked up, we saw the retreat-
ing shape of a sleek gray animal sliding into the water, its sinuous body protruding before
disappearing below the surface. My first thought was the Loch Ness monster, but then Dad
exclaimed after a moment’s reflection, “I'll be darned. It’s an otter!” We saw the animal one
more time before it disappeared for good, its cute whiskered face holding a small fish stick-
ing out from both sides of its mouth.

Practically unknown in the city at the time, otters were thought to avoid swimming under
bridges or entering less than pristine waters. But wetland and creek restoration had been
going on for some time. The improvement in water quality coupled with a growth in otter
populations had led some younger otters to venture into the great metropolis. We were incred-
ibly proud of our discovery, although we soon learned that similar sightings had been occur-
ring elsewhere in the city. And it wasn’t long before a permanent otter population became
part of the Denver scene. People were excited at first, but soon some began to complain about
the otters decimating fish populations. It took some time before people learned to live with
the otters while still managing to protect their property.

But my best wildlife experience of all occurred along the greenways. For me as a kid, the
best part about the greenways was the very cold winter days when elk came thundering down
from the mountains like a living avalanche, bursting into and through the city on their way
to the warmer prairies and wet meadows on the east side of town. Before the greenways, the
elk were not able to travel to their historic winter range because of fencing, degraded habi-
tat, and historic overhunting. By the early twenty-first century, however, elk numbers had

greatly increased in response to a decline in ranching, an increase in wildlife protection,
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and ecotourism. All of this would not have brought elk back into the city if not for the green-
ways, which provided the migratory corridors that were needed to connect the mountains to
the plains. The greenways were, in effect, like restoring some great connective tissue that
restitched all those open spaces.

Yet, following the greenways’ completion, very few elk used the corridors at first. But then,
when it seemed the elk population had reached some critical threshold or experienced a harsh
enough winter, the small numbers became a stream, as if some great spigot had been turned on
and out gushed tens of thousands of elk. The first few days, you would see only a lone ani-
mal or a small group, but soon a huge mass would appear and advance almost as one across
the city. When this occurred, thousands of people turned out to gape, some cheering despite
police, fire, and wildlife officials trying to keep them quiet and at a distance. An elk or even a
person might occasionally be hurt, but more often the animals passed without incident, parad-
ing before the kids glowing, the adults ogling, the television commentators commenting, the
merchants hawking, and the scientists studying. It quickly became the stuft of legend and a
cause for annual celebration as well as a source of great pride for the city.

But I will always remember one event above all others. One winter, Dad had heard that
elk would likely be passing through the city and had managed to obtain a permit allowing
us to occupy a viewing blind in a preserve at the city’s edge within dark, concealing pines.
For four consecutive days, we arrived early in the bitterly cold mornings hoping to see elk,
but nothing happened. Then, on the misty morning of the fifth day, we heard a snapping
of twigs that sounded like heavy animals. Soon, barely discernible, ghost-like shapes appeared
out of the cold fog, their numbers swelling until the ground nearly shook. Tawny browns
and grays, bare heads and flaring spikes, massive hulks and some larger antlers left us in awe.
In the weak light, they seemed like apparitions, ancient visages comingling with the present,
coalescing and dissipating as they passed through our human-dominated landscape.

Then something far more improbable occurred. We had been watching the elk for perhaps
an hour; most of the mature males had by then passed by, the mothers and new calves now
following. Suddenly, something bolted from the pines opposite us that at first looked like a
horse crossing the meadow at full gallop. The elk reacted as if a bomb had exploded, flee-
ing in every direction, yet one small yearling remained on the ground. The incident had taken
seconds but seemed to unfold as if in slow motion. The creature that had streaked from the
forest had been fast but hardly graceful and oddly lumbering, at first resembling a horse but
lacking that animal’s polish and grace. Besides, horses don’t run down and pounce on elk.

Even my unformed mind sensed I was in the presence of something wonderful and fearsome.
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It was the greatest of all land predators, that enormous carnivore of arching back and unyield-
ing determination. It was the great mythical bruin!

“Oh, my god!” Dad cried out. “A griz. But, it can’t be!”

As far as anybody knew, with the exception of a few hardly believed biologists, grizzly
bears were not found anywhere near Denver and only a small population had been redis-
covered and augmented in the San Juan Mountains in the southwestern corner of the state.
Occasional grizzly sightings had been reported in Rocky Mountain National Park, not far
from Denver, but these were generally unconfirmed and dismissed. Yet this was no appari-
tion. It was probably a young bear, hungry, recently awakened from a deep sleep, who had
wandered the cold mountains, caught the scent of elk, and followed the great herd—a bear
just young and dumb enough not to avoid its ancient archenemy: humans. Maybe it also
sensed the diminishing threat from a once-lethal species that of late had embraced a new
covenant of reverence for the wild, especially for its legendary lord of the mountains.

The young bear stood on its hind feet at Dad’s yell, glaring in our direction. It rose per-
haps six feet tall, its round, almost human-like face staring menacingly at us, while we gazed
back too awed and frightened to flee. An electric arc of conflicting emotions passed between
the bear and us like some great indigestible stew: fear, fascination, perhaps appreciation, and
just possibly mutual respect. We certainly meant the creature no harm, yet Dad assumed an
aggressive posture and yelled back at the bear, his first instinct being to protect his young.
The bear in turn snorted and growled, his nose flaring. But he soon settled back on all fours
and with great strength dragged his prey into the forest, quickly disappearing. Dad and I felt
as though we had just experienced a massive hallucination. We soon told our tale to officials,
who were skeptical at first. But following careful investigation and additional sightings, it
soon became known that a small grizzly bear population had reestablished itself around
Rocky Mountain National Park and adjacent wilderness areas.

My young boy’s heart had been touched by something miraculous, something beyond
amazing that would affect me for the rest of my life. If an eight-year-old can experience a tran-
scendent moment, that was it—and I've carried it around inside me since then. I have reached
back during moments of crisis and gathered strength from the memory of the bear. I can pluck
the great bruin from the recesses of my mind like a constellation from the sky, retrieving some
enduring meaning that somehow mutes whatever anxiety or uncertainty has befallen me.

Even now, as a middle-aged man in 2055, a day hardly passes without my recalling that
singular instance of inspiration and joy. Just today, I awoke stressed by events at work and in

the world. I read daily of wanton cruelties and needless destruction, circles of pain radiating
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from a world of indifference and greed. A pervasive loneliness and self-hatred sometimes seem
to have afflicted humanity like a virus that imperils our species. At moments like this, I remem-
ber the great bear and gather my dogs for a walk up the mountain near where I live.

When I do this, the city is soon left behind as I follow a path lined with willows along
a dry creek bed. Cries of cactus wrens and circling raptors appear to be carried by the wind.
I move quickly, driven by the goal of reaching the summit until a mosaic of sensations slows
me down. The dogs help, reveling in their curiosities, circling about and encased in a world
of smell more than sight, drawn by a multiplicity of plants, rocks, and other signs of life. I
begin to open myself to a world of endless detail. At first, I intellectualize, identifying var-
ious birds, flowers, and more. I count and classify, drawing pleasure from my growing famil-
iarity and seeming control. But then I soon give way to an intense appreciation of wonder,
beauty, and discovery. A monarch butterfly alights on a nearby rock, and I marvel at its orange
and black patterns so in harmony that they defy the narrow interpretation of a mere evolu-
tionary fitness. I am stunned by the miracle of this creature, so flimsy that it seems weight-
less but able to travel enormous distances. I am awed by its supposedly inconsequential brain,
which guides it to distant lands despite weather and terrain.

I finally reach the summit and look back at the city spread across the plain, admiring
its immensity and creation. I look up at the clouds and imagine the shape of my childhood
bear. I travel with him across the sky, carried by winds connecting me to a world greater than
myself. The great bruin never leaves me, has always been a part of my consciousness. We
remain fellow travelers in the grandeur of our lives. And then I am stripped of my self-
absorption and self-pity, carried along by this miracle of creation.

I return to my home and office no smarter or skillful but renewed and revived. I have
drawn sustenance from the bear and the butterfly, been emboldened by their accomplish-
ment. I have become the bear, rising on its hind legs, startled, apprehensive, yet irrevocably

tied to those humans who stare back with anxiety but also with reverence and devotion.
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