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Introduction

Stephen R. Kellert

HILOSOPHERS, POETS, THE rarcst of politicians, and even the occa-
sional scientist have at times indulged in the effort to rationalize how hu-
man life is enriched by its broadest affiliation with the natural world—and,

conversely, how theimpoverishment of thisrelationship withnature could -

foster a less satisfactory existence.

Tn 1084, Edward O. Wilson published an extraordinary book, Biophilia,
which sought to provide some understanding of how the human tendency
to relate with life and natural process might be the expression of a biologi-
cal need, one that is integral to the human species’ developmental process
and essential in physical and mental growth. Most simply put, Wilson
(1984:1) defined biophilia as the “innate tendency to focus on life and life-
like processes.” The biophilia hypothesis proclaims a human dependence
onnature that extends far beyond the simple issues of materialand physical
sustenance to encompass as well the human craving for aesthetic, intellec-
_tual, cognitive, and even spiritual meaning and satisfaction.

This daring assertion reaches beyond the poetic and philosophical ar-
ticulation of nature’s capacity to inspire and morally inform toa scientific

claim of a human need, fired in the crucible of evolutionary development,
for deep and intimate association with the natural environment, particu-
larly its living biota. The biophilia notion compels us in Wilson’s terms
(1984:138-139) “to look to the very roots of motivation and understand
why, in what circumstances and on which occasions, we cherish and pro-
tect life.” The biophilia hypothesis necessarily involves a number of chal-
lenging, indeed daunting, assertions. Among these is the suggestion that
the human inclination to affiliate with life and lifelike process is:

- Inherent (thatis, biologically based)

« Partof our specics’ evolutionary heritage

+ Associated with human competitive advantage and genetic fitness

+ Likely to increase the possibility for achieving individual meaning

and personal fulfillment

+ The self-interested basis for ahuman ethic of care and conservation of

nature, most especially the diversity of life

This book explores various elements of this compelling, eloquent, and
provocative concept. We treat the biophilia notion as a hypothesis to
underscore the need for systematic inquiry as the basis for putting some
flesh on the bones of this bold proposition. Theidea of a hypothesis, more-
over, emphasizes the scientific convention that a proposition does not “ex-
ist” until proven otherwise. This cautious approach may help us avoid the
inevitable suggestion that our exploration is but the disguised attempt to
promote a romantic idealization of nature.

Despite this commitment to examine the theoretical and empirical evi-
dence in support of the biophilia hypothesis, the richness and depth of the
subject preclude the possibility of achieving any definitive “proof.” We are
forced to behave, instead, much like the blind men of the old allegory: con-
vinced of the beast’s existence but ready to confess to having little detailed
understanding of its precise shape, form, content, structure, and function.
Our labors will have been successful if we legitimize and stimulate future
inquiry into this critical element of the human condition. Qur grandest as-
piration is to build the foundation and confidence for further systematic
and deep examination of the biophilia hypothesis.

This effort has built upon several decades of important work regarding
various aspects of the biophilia concept (even though this term was not
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the importance of natare in human evolution a?nd developmcnt.. More-
over, both Wilson and Kellert introduce the notion that an.tagf)mst?c and
even adversarial relationships to nature—what Roger Ulrich in 'thls Yc'ﬂ-
ume refers toas “piophobia”—canbe regarded as an element of biophilia.

Part Two of the book, “Affect and Aesthetics,” includes essays by Roger
Ulrich, Judith Heerwagen and Gordon Orians, and Aar01.1 Katch.er and
Gregory Wilkins. Each chapter addresses proce.sscs assocn?tf:d with the
natural environment that condition human cmotlonal,‘co.gmt%vc, and acs-
thetic development. These three chapters are further distinguished by the

marshaling of empirical evidence and scientific proof in their investiga-
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tions of the biophilia hypothesis. Roger Ulrich’s chapter also offers im-
portant insight regarding the complementarity of negative and positive
affiliations with nature as dialectical components of the biophilia phe-
nomenon. '

Part Three—“Culture”—provides an essential cross-cultural considera-
tion of the biophilia hypothesis, particularly its expression among indige-
nous peoples in nonindustrial and non-Western societies. Richard Nel-
son’s essay offers a moving and profound description of biophilia among -
northern indigenous peoples of North America whose cultures have re-
tained their integrity and wholeness. His chapter also compels us to won-
der discomfortingly if modern society’s uncertainty regarding the bio-
philia hypothesis is but another expression of our contemporary
estrangement from the natural world. Chapter 7 by Gary Nabhan and Sara
St. Antoine offers a sobering reminder of the consequences of the erosion
of biophilia tendencies among people in both tribal and industrial societ-
ies. Jared Diamond’s chapter, based on extensive ethnographic study in
New Guinea, presents uncertain evidence in support of the biophilia hy-
pothesis in other cultures—although it is a powerful reminder of the ex-
traordinary knowledge of natural process possessed by so-called primitive
peoples.

Part Four of the book—“Symbolism”—consists of two essays that ex-
plore the role of nature, particularly animals, in human cognitive devel-
opment and communication. Chapter 9 by Paul Shepard builds upon his
seminal work in this area, focusing on the potentially negative impacts of
the breakdown in the distinction between wild and domesticated nature in
modern society. In Chapter 1o, Elizabeth Lawrence provides an outstand-
ing scholarly discussion of the symbolic uses of animals to facilitate com-
munication and what she provocatively calls “cognitive biophilia.” The
bee, pig, and bat are chosen to clucidate how the human capacity for met-
aphorical expression and thought is enhanced by nature’s rich tapestry of
forms and kinds.

Part Five, “Evolution,” explores connections between biophiliaand hu-
man evolutionary development. Chapter 11 by Dorion Sagan and Lynn
Margulis offers a provocative view of the relatively minor role, even in the

modern context, of the human species in biological evolution. They fur-
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ther elucidate the possible connection between the biophilia co.nccpt and
the notions of “Gaia” and “prototaxis” as generalized tcn'denaes towa1'-d
organismic symbiosis and the inherent inclination of species to behsve .m
predictable ways toward one another. Chapter 12 by Madhav Gadgil -dls-
cusses the possible relationship of biophiliaand hl'.lman cultural svolutlon,
particularlythe development of manufactured artifacts as reflections of the
human fascination for complexity and diversity. . 3
Part Six of the volume, “Ethics and Political Action,” includes two
chapters which examine the biophilia hypothesis sn the c'ontcmpora.ry
context of moral relationships to nature and the 1rnperat1vcs ?f so'c1a1
change. In Chapter 13, Holmes Rolston explores the uncertain implica-
tions of the prcsumption of a biological basis for human values of nature,
and the development of an ethic of care, respect, and concern for conse.rv—
ing the natural environment. Chapter 14 by Da.v1d Orroffersa 'compelhng
argument for the political necessity of developing a r‘mw consciousness to-
ward nature basedonbiophiliaasameansof countermg our current calam-
itous rush toward environmental destruction on amassive scale. Chapter 15
by Michael Soulé provides animportantsummary of needed researchasan

ential conditionfor the eventual scientific delineationand defenseof the
ess

biophilia hypothesis. -

Drafts of these chapters were initially presented in August 19977 at the
Woods Hole Oceanographic Institute in Massachusetts. This meeting oc-
curred because theeditors believed that scientific inquiry of S}lch a' new and
difficult subject required an initial opportunity for productive dlsa'lssmn
and fecdback. A highly attractive, retreatlike sctting Wa,s c_ho_sen in the
hope of stimulating deep and lively discussion. Our optimistic cX_P ??ta—
tionsweremote thanmet by the reality of the institute’s excellent facll.ltlcs,
enriched by the extraordinary beauty of Nantucket Sound, and the highly
productivc conversations eventually resulting inamuchricher, deeper, and
more compelling book.

We also gained much from the outstanding contributions of a small
pumber of invited participants. We especially appreciated the insights of
George Woodwell (executive director of the Woosis Hole Research Cen-
ter), who provided an inspiring perspective regarding our efforts and sug-
gested that, “despite the crass and callous handling of our earthly trustee-
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ship, a fundamental attraction between and among the organisms., . .isa
reality.” Carleton Ray, professor in the Department of Environmental Sci-
ences at the University of Virginia, further offered the group stimulating
reflections on the relationship of biophilia to human experience in the ma-
rine environment. We were ably assisted by the participation of three
young scholars who served in the role of presentation responders: David
Abramsof the State University of New York, Peter Kahn of Colby College,
and Richard Wallace of the Marine Mammal Commission.

The discussions at Woods Hole were further stimulated by the insights
of Barbara Dean of Island Press. More important, Barbara Dean’s intellec-
tual commitment and scholarly contributions to this project have been an
integralaspectof the book fromits inceptionto completion. She hasserved
in very nearly the capacity of a third editor and only her modesty and hu-
mility prevent Ms. Dean from assuming this status. )

A gathering of this scope and ambition is only possible because of the
generosity, support, and inspiration of others. Particularly important, in
all respects, has been Scott McVay, executive director of the Geraldine R.
Dodge Foundation. Scottserved asacritical participantat Woods Hole, as-
sisted in providing the material support for this effort, and, of course, has
offered inspiring guidance in the volume’s Prelude.

Despite the wide divergence in perspectives and disciplinary back-
grounds of the book’s contributors, this undertaking has been bound by a
common focus and a conviction regarding the importance and even ur-

gency of the deliberation. The biophilia hypothesis represents for all of us
a thesis of extraordinary intellectual clegance and challenge worthy of sci-
entific daring and a spirit of courageous inquiry. The volume’s contribu-
tors may be regarded as explorers of particularly uncharted territory and
like all pioneers may expect a few arrows in their backs. Yet the intellectual
risk is certainly justified by the worthiness of the task. As Wilson has sug-
gested (1984:139), the object of this quest is no less than the possible truth

that “we are human in good part because of the particular way we affiliate
with other organisms” and, more broadly, nature. A central element of this
effort has been the belief that the natural environment is critical to human
meaning and fulfillment at both the individual and the societal level,

Our sense of urgency is prompted by the conviction that the modern
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onslaughtuponthe natural world is driven in part by adegree of alienation
from nature. Our modern environmental crisis—the widespread toxifica-
tion of various food chains, the multifaceted degradation of the atmo-
sphere, the far-ranging depletion of diverse natural resources, and, ?bovc
all, the massiveloss of biological diversity and thescale of global species ex-
tinctions—is viewed as symptomatic of a fundamental rupture of human
emotional and spiritual relationship with the natural world.

The mitigationof this environmental crisis may necessitate nothing less
than afundamental shiftin human consciousness. David Orr provocatively
refers to this change as the “biophilia revolution”—alove of life based ona
knowledgeand conviction that in our deepest affiliation with nature is the
key to our species’ most fundamental yearnings for a meaningful and ful-
filling existence. As Aldo Leopold reminded usmore than a generation ago
(1966:239, 261): “All ethics so evolved rest upon a single premise: that the
individual is a member of a community of interdependent parts. . . . The
Jand cthic simply enlarges the boundaries of the community to include

soils. waters, plants, and animals, or collectively: the land. . . . Itis incon-
3

ceivable . . . thatan ethical relation to land can exist without love, respect,

and admiration.” An ethic of nature conservation and protection is no
mere luxury or indulgence. Tt is the celebration of nature’s capacity to en-
rich and enlarge our life’s experience. Biological diversity and the ecologi-
cal processes that make it possible are the crucibles in which our species’
physical, mental, and spiritual being have been forged. If but for selfish rea-
sons alone, the notion of biophilia prompts us to manifest an ethic of care,
affection, and respect for nature. As Wilson himself has remarked
(1984:115): “The more we know of other forms of life, the more we enjoy
and respect ourselves. Humanity is exalted not because we are so far above
other living creatures, but because knowing them well elevates the very
conceptof life” This volume represents but one fledgling attempt to lend
scientificcredence to thisunderstanding of the human need to love life and

engageit.
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Biophilia and the
Conservation Ethic

Edward O.Wilson

IOPHILIA, IF IT exists, and I believe it exists, is the innately emotional
affiliation of human beings to other living organisms. Innate means he-
reditary and hence part of ultimate human nature. Biophilia, like other pat-
terns of complex behavior, is likely to be mediated by rules of prepared and
counterprepared learning—the tendency to learn or to resist learning cer-
tainresponses asopposed toothers. From the scant evidence concerning its
nature, biophiliais notasingle instinct buta complex of learning rules that
can be teased apart and analyzed individually. The feelings molded by the
learning rules fall along several emotional spectra: from attraction to aver-
sion, from awe to indifference, from peacefulness to fear-driven anxiety.
The biophilia hypothesis goes on to hold that the multiple strands of
emotional response are woven into symbols composing a large part of cul-
ture. Itsuggests that when human beings remove themselves from the nat-

ural environment, the biophilic learning rules are not replaced by modern
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ly well adapted to artifacts. Instead, they persist from gener-
atrophied and fitfully manifested in the artificial new

yersions equal

ation to gcncranon,

environments into which technology has catapulted humanity. For the in-

definite future more children and adults will continue, as they do now, to

visit zoos than attend all major professional sports combined (at least this
is 50 in the United States and Canada), the wealthy will continue to seek

dwellings on prominences above water amidst parkland, and urban dwell-

erswillgoon dreaming of snakes for reasons they cannot explain.

Were therenoevidence of biophiliaatall, the hypothesis of its existence '

would still be compelled by pure evolutionary logic. The reason is that hu-

: i inei en thousand vears ago with the inven-
man history did not begin eight or t y g

tion of agriculture and villages. It began hundreds of thousands or mil-

lions of years 480 with the origin of the genus Homo. For more than 99

percent of human history people have lived in hunter-gatherer bands to-

tallyand intimately involved with other organisms. Du‘ring. this period of
deep history, and still farther back, into paleohominid times, thf:y de-
pended onan exact learned knowledge of crucial aspects of natural history.
That much is true ven of chimpanzees today, whouse primitive tools and
havea practica.l knowledge of plants and animals. As langu.age and cul.tqr.e
expanded, humans also used living organisms of diverse kinds as ‘a pr1nC}-
palsourceof metaphorandmyth. Inshort, thebrain evolved inabiocentric
world, nota machine-regulated world. Itwould be therefore quite extraor-
dinary to find that all learning rules related to that world have been erased
inafew thousand years, even in the tiny minority of peoples who have ex-
isted for more thanone or two generations inwholly urban environments.

Thesignificance of biophiliain human biology is potentially prOfom_ld’
even if it exists solely as weak learning rules. It is relevant to our thinking
about nature, about thelandscape, thearts, and mythopocia, and itinvites
usto takeanew Jook at environmental ethics.

How could biophilia have evolved? The likely answer is biocultural evo-
lution, during which culture was elaborated under the influence of hc%rc.d-
itary learning propcnsities while the genes prescribing the propensitics

werespreadby natural selectioninacultural context. The learning rules can
be inaugurated and fine-tuned variously by an adjustment of sensory

thresholds, by aquickening or blockage of Iearning, and by modification

Clarifying the Concept

of emotional responses. Charles Lumsden and I (1981, 1983, 1985) have en-
visioned biocultural evolution to be of a particular kind, gene-culture co-
evolution, which traces a spiral trajectory through time: a certain genotype
makes a behavioral response more likely, the response enhances survival
and reproductive fitness, the genotype consequently spreads through the
population, and the behavioral response grows more frequent. Add to this
the strong general tendency of human beings to translate emotional feel-
ings into myriad dreams and narratives, and the necessary conditions are in
place to cut the historical channels of art and religious belief.

Gene-culture coevolution is a plausible explanation for the origin of

biophilia. The hypothesis can be made explicit by the human relation to
snakes. The sequence I envision, drawn principally from elements estab-
lished by the art historian and biologist Balaji Mundkur, is this:

1. Poisonous snakes cause sickness and death in primates and other
mammals throughout the world.

2. Old Worldmonkeys and apes generally combine astrong natural fear
of snakes with fascination for these animals and the use of vocal
communication, the latter including specialized sounds in a few s pe-
cies, all drawing attention of the group to the presence of snakes in
the near vicinity. Thus alerted, the group follows the intruders until
they leave.

3. Human beingsare genetically averse to snakes, They are quick to de-
velop fear and even full-blown phobias with very little negative re-
inforcement. (Other phobic elements in the natural environment in-
clude dogs, spiders, closed spaces, running water, and heights. Few
modern artifacts are as effective—even those most dangerous, such
as guns, knives, automobiles, and electric wires.)

4. In a manner true to their status as Old World primates, human
beings too are fascinated by snakes. They pay admission to see cap-
tive specimens in zoos. They employ snakes profusely as metaphors
and weave them into stories, myth, and religious symbolism. The
serpent gods of cultures they have conceived allaround the world are
furthermore typically ambivalent. Often semihuman in form, they
are poised to inflict vengeful death but also to bestow knowledge
and power.

Biophilia and the Conservation Ethic
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Peopleindiverse cultures dreammore about serpents thanany other
5.

kind of animal, conjuring s they do so a rich medley of dread and
magical power. When shamans and religious proph.ets rcpor.t such
images, they invest them with mystery and symbolic authorl'fy. In
what seems to be alogical consequence, serpents are also prominent
agents in mythology and religionina r.na]omty of cultur?s.

Here then is the ophidian version of the biophilia hypothesis c?(pressed
in briefest form: constant exposure through evolutionary time to the ma-
lign influence of snakes, the repeated experience encoded by natural selec-
tion as a hereditary aversion and fascination, which in turn is manifested in
the dreams and stories of evolving cultures. I would expect that other bio-

philic responses have originated more or less independently by the same

means butunde ress
different genc ensembles and brain circuitry.
This formulation is fair enoughas aworking hypothesis, of course, but
must also askhow such clementscan bedistinguished and how the gen-
we

ral biophilia hypothesis might be tested. One mode of analysis, reported
e

- different selection pressures and with the involvement of

by Jared Diamond in this volume, is the correlative analysis of knowledge
y

and attitude :
ch for common denominators 11 the total human pattern of response.
sear

Another, advanced by Roger Ulrich and other psychologists, is also re-
orted l;ere: the precisely replicated measurement of human subjects to
p :

of peoples in diverse cultures, a research strategy designed to

both attractive and aversive natural phenomena. This direct psychological

approach can be made increasingly persuasive, whether for or against a bi-

ological bias, .
heritability in the intensity of theresponses to the psychological tests used.

when twoclementsareadded. Thefirstis the measurement of

The second element is the tracing of cognitive development in children to
identify key stimuli that evoke the resgonses, al.ong \leth the' ages of maxi-
mumsensitivityand learning propensity. Theslithering motlon.of anelon-
gate form appears to be the key stimulus produci.n%:,r snakc. aversion, fc?r .ex-
ample, and preadolescence may be the most sensitive period for acquiring

the aversion. ' ‘
Given that humanity’s relation to the natural environment is as much a
i

art of deep history as social behavior itself, cognitive psychologists have
P

Clarifying the Concept

been strangely slow to address its mental consequences. Our ignorance
could be regarded as just one more blank space on the map of academic sci-
ence, awaiting genius and initiative, except for one important circum-
stance: the natural environment is disappearing. Psychologists and other
scholars are obligated to consider biophilia in more urgent terms. What,
they should ask, will happen to the human psyche when such a defining
part of the human evolutionary experience is diminished or erased?

There is no question in my mind that the most harmful part of ongoing
environmental despoliation is the loss of biodiversity. The reason is that
the variety of organisms, from alleles (differing gene forms) to species,
once lost, cannot be regained. If diversity is sustained in wild ecosystems,
the biosphere can be recovered and used by future generations to any de-
gree desired and with benefits literally beyond measure. To the extent it is
diminished, humanity will be poorer for all generations to come. How
much poorer? The following estimates give a rough idea:

+ Considerfirstthe question of the amount of biodiversity. The number
of species of organisms on earth is unknown to the nearest order of
magnitude. About 1.4 million species have been given names to date,
but the actual number is likely to lie somewhere between 10 and 100
million, Among the least-known groups are the fungi, with 69,000
known species but 1.6 million thought to exist. Also poorly explored
are at least 8 million and possibly tens of millions of species of arthro-
pods in the tropical rain forests, as well as millions of invertebrate spe-
cies on the vast floor of the deep sea. The true black hole of systemat-
ics, however, may be bacteria. Although roughly 4,000 species have
been formally recognized, recent studies in Norway indicate the pres-
ence of 4,000 to 5,000 species among the 1o billion individual organ-

isms found on average in each gram of forest soil, almostall new to sci-
ence, and another 4,000 to 5,000 species, different from the first set
and also mostly new, in an average gram of nearby marine sediments.
Fossil records of marine invertebrates, African ungulates, and flow-
ering plants indicate that on average each clade—a species and its de-
scendants—Iasts half a million to 1o million years under natural con-

ditions. The longevity is measured from the time the ancestral form

Biophilia and the Conservation Ethic
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splits off from its sister species to the time of the extinction of the last
descendant. It variesaccording to the group of organisms. Mammals,
for example, are shorter-lived than invertebrates.

Bacteria containon the order of a million nucleotide pairs in their ge-
netic code, and more complex (cukaryotic) organisms from algae to
fowering plants and mammals contain1 to 10 billion nucleotide pairs.
None has yet been completely decoded.

Because of their great age and genetic complexity, species are exqui-

sitely adapted to the ecosystems in which they live.

The number of species on earth is being reduced by a rate 1,000 to

10,000 times higher than existed in prehuman times. The current re-

moval rate of tropical rain forest, about 1.8 percent of cover each year,

translates tO approximately o.5 percent of the species extirpated im-

mediately or at least doomed to much earlier extinction than would

otherwise have been the case. Most systematists with global experi-

ence believe thatmore than half the species of organisms on earth live
in the tropical rain forests. If there are 10 million species in these hab-
ifats, aconservative estimate, the rate of loss may exceed 50,000 a year,
1372 day, 6 an hout. This rate, while horrendous, is actually the mini-
mal estimate, basedon thespecics / arearelation alone. Itdoes nottake
into account extinction due to pollution, disturbance short of clear-
cutting, and the introduction of exotic species.

Other species-rich habitats, including coral reefs, river systems, lakes,
and Mediterranean-type heathland, arc under similar assault. When the fi-
nal remnants of such habitats are destroyed in a region—the last of the
ridgesona mountainside cleared, for example, or the last riffles flooded by
a downstream dam—species are wiped out en masse. The first 9o percent
reduction in area of a habitat lowers the species number by one-half. The
final 10 petcent eliminates the second half.

Ttisaguess, subjective butvery defensible, thatif the current rate of hab-
itat alteration continues unchecked, 20 percent or more of the earth’s spe-
cieswilldisappearorbe consigped toearly extinction during the next thirty
years, From prehistory to the present time humanity has probably already
climinatedoorevenzopercentof the species. The number of bird species,

for example, is downbyanestimated 25 percent, from12,000t0 9,000, with

Clarifying the Concept

a disproportionate share of the losses occurring on islands. Most of the
megafaunas—the largest mammals and birds—appear to have been de-
stroyed in more remote parts of the world by the first wave of hunter-
gatherers and agriculturists centuries ago. The diminution of plants and
invertebrates is likely to have been much less, but studies of archaeological
and other subfossil deposits are too few to make even a crude estimate. The
human impact, from prehistory to the present time and projected into the
next several decades, threatens to be the greatest extinction spasm since the
end of the Mesozoic era 65 million years ago.

Assume, for the sake of argument, that 10 percent of the world’s species
that existed just before the advent of humanity are already gone and that
another 20 percent are destined to vanish quickly unless drastic action is
taken. The fraction lost—and it will be a great deal no matter what action s
taken—cannot bereplaced by evolution in any period that has meaning for
the human mind. The five previous major spasms of the past sso million
years, including the end-Mesozoic, each required about 1o million years of
natural evolution to restore. What humanity is doing now in a single life-
time will impoverish our descendants for all time to come. Yet critics often
respond, “So what? If only half the species survive, that s still a fot of bio-
diversity—is it not?”

The answer most frequently urged right now by conservationists, I
among them, is that the vast material wealth offered by biodiversity is at
risk. Wild species are an untapped source of new pharmaccuﬁcals, crops,
fibers, pulp, petroleum substitutes, and agents for the restoration of soil
and water. This argument is demonstrably true—and it certainly tends to
stop anticonservation libertarians in their tracks—but it contains a dan-
gerous practical flaw when relied upon exclusively. If species are to be
judged by their potential material value, they can be priced, traded off
against other sources of wealth, and—when the price is right—discarded.
Yet who canjudge the #ltimate value of any particular species to humanity?
Whether the species offers immediate advantage or not, no means exist to
measure what benefits it will offer during future centuries of study, what
scientific knowledge, or what service to the human spirit.

AtlastIhave come to the word so hard to express: spirit. With reference

to the spirit we arrive at the connection between biophiliaand the environ-

Biophilia and the Conservation Ethic
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mental ethic. The great philosophical divide in moral reasoning about the

. remainder of life is whether or not other species have an innate right to ex-

ist. That decision rests in turn on the most fundamental question of all:
whether moral values exist apart from humanity, in the same manner as
mathematical laws, or whether they are idiosyncratic constructs that
evolved in the human mind through natural selection. Had a species other
than humans attained high intelligence and culture, it would likely have
fashioned different moral values. Civilized termites, for example, would
support cannibalism of the sick and injured, eschew personal reproduc-
tion, and make asacrament of the exchange and consumption of feces. The
termite spirit, in short, would have been immensely different from the hu-
man spirit—horrifying tous infact. The constructs of moral reasoning, in
thisevolutionary view, are the learning rules, the propensities to acquire or
to resist certain emotions and kinds of knowledge. They have evolved ge-
netically because they confer survival and reproduction on human beings.

The first of the two alternative propositions—that species have univer-

sal and independent rights regardless of how else human beings feel about

the matter—may be true. To the extent the proposition is accepted, it will

certainly steel the determination of environmentalists to preserve the re-
mainder of life. But the species-right argument alone, like the materialistic
argument alone, is a dangerous play of the cards on which to risk biodiver-
sity. The independent-rights argument, for all its directness and power, re-
mains intuitive, aprioristic, and lacking in objective evidence. Who but hu-
manity, it can be immediately asked, gives such rights? Where is the
enabling canon written? And such rights, even if granted, are always sub-
jecttorank-ordeting and relaxation. A simplistic adjuration for theright of
aspecies to live can be answered by a simplistic call for the right of people
to live. If alast section of forest needs to be cut to continue the survival of a
local economy, the rights of the myriad species in the forest may be cheer-
fially recognized but given alower and fatal priority.

Without attempting to resolve the issue of the innate rights of species, T

will argue the necessity of a robust and richly textured anthropocentric

, cthicapart from the issue of rights—one based on the hereditary needs of

our own species. In addition to the well-documented utilitarian potential

of wild species, the diversity of life has immense aesthetic and spiritual
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value. The terms now to belisted will be familiar, yet the evolutionary logic
is still relatively new and poorly explored. And therein lies the challenge to
scientists and other scholars.

Biodiversity is the Creation. Ten million or more species are still alive, de-
fined totally by some 107 nucleotide pairs and an even more astronomical
number of possible genetic recombinants, which creates the fieldon which
evolution continues to play. Despite the fact that living organisms com-
pose amere ten-billionth part of the mass of earth, biodiversity is the most
information-rich part of the known universe. More organization and com-
plexity exist in a handful of soil than on the surfaces of all the other planets
combined. If humanityis to have a satisfying creation myth consistent with
scientificknowledge—amyth thatitself seems to bean essential partofthe
human spirit—the narrative will draw to its conclusion in the origin of the
diversity of life. )

Other species ave our kin. This perception is literally true in evolutionary
time. Allhigher eukaryotic organisms, fromflowering plantstoinsectsand
humanity itself, are thought to have descended from a single ancestral pop-
ulation that lived about 1.8 billion years ago. Single-celled eukaryotes and
bactetia are linked by still more remote ancestors. All this distant kinship is
stamped by a common genetic code and elementary features of cell struc-
ture. Humanity did not soft-land into the teeming biosphere like an alien
from another planet. We arose from other organisms already here, whose
great diversity, conducting experiment upon experiment in the produc-
tion of new life-forms, eventually hit upon the human species.

The biodiversity of a country is part of its national heritage. Each country in
turn possessesits own unique assemblages of plants and animals including,
inalmostall cases, species and races found nowhere else. These assemblages
are the product of the deep history of the national territory, extending back
long before the coming of man.

Biodiversity is the frontier of the futwre. Humanity needs a vision of an ex-
panding and unending future. This spiritual craving cannot be satisfied by
the colonization of space. The other planets are inhospitable and im-
mensely expensive to reach. The nearest stars are so far away that voyagers
would need thousands of years just to report back. The true frontier for hu-
manity is life on earth—its exploration and the transport of knowledge
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about it into science, art, and practical affairs. Again, the qualities of li_fe
that validate the proposition are: 9o percent or more of the species of
plants, animals,and microorganismslack evensomuch asascientificname;
cachof thespecies isimmensely old by human standardsand has been won-
derfully molded to its environment; life around us exceeds in complexity.
and beauty anything else humanity is ever likely to encounter.

The manifold ways by which human beings are tied to the remainder of
life are very pootly understood, crying for new scientific inquiry and a
boldness of acsthetic interpretation. The portmanteau expressions “bio-
philia” and “biophilia hypothesis” will serve well if they do no more than
call attention to psychological phenomena that rose from deep human his-
tory, that stemmed from interaction with the natural environment, and
thatare now quitelikely resident in the genes themselves. The search is ren-
dered more urgent by the rapid disappearance of the living part of thaten-
yironment, creating a need not only for a better understanding of human

pature but for amore powcrful and intellectually convincing environmen-
tal ethic based upon it.
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CHAPTER 2

The Biological Basis for
Human Values of Nature

Stephen R. Kellert

HE BIOPHILIA HYPOTHESIS boldly asserts the existence of a biologically

based, inherent human need to affiliate with life and lifelike processes
(Wilson 1984). This proposition suggests that human identity and per-
sonal fulfillment somehow depend on our relationship to nature. The hu-
man need fornature s linked not just to the material exploitation of the en-
vironment butalso to the influence of the natural world on our emotional,
cognitive, aesthetic, and even spiritual development. Eventhe tendencyto
avoid, reject, and, at times, destroy elements of the natural world can be
viewed as an extension of an innate need to relate deeply and intimately
with the vast spectrum of life about us.

The hypothesis suggests that the widest valuational affiliation with life
and lifelike processes (ecological functions and structures, for example) has
conferred distinctive advantages in the human evolutionary struggle to
adapt, persist, and thrive as individuals and as a species. Conversely, this

notionintimatesthat the degradation of thishuman dependence on nature
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brings the increased likelihood of a deprived and diminished existence—
again, not just materially, but also in a wide variety of affective, cognitive,
and evaluative respects. The biophilianotion, therefore, powerfully asserts
that much of the human search for a coherent and fulfilling existence is in-
timately dependent upon our relationship to nature. This hypothesized
link between personalidentity and nature is reminiscent of Aldo Leopold’s
alteration (1966:240) of Descartes’s dictum of selthood from “I think,
therefore I am” (an anthropocentric conception of human identity) to “as
aland-user thinketh, so is he” (a biocentric view of selfhood, recognizing
Leopold’s concept of land as a metaphor for ecological process).

This chapter explores the biophilia notion by examining nine funda-
mental aspects of our species’ presumably biological basis for valuing and
affiliating with the natural world. These hypothesized expressions of the
biophilia tendency (regarded not as an instinct but as a clusterof learning
rules) are referred to as the utilitarian, naturalistic, ecologistic-scientific,
aesthetic, symbolic, humanistic, moralistic, dominionistic, and negativis-
tic valuations of nature. : ,

Before commencing the description of these basic values, it might be
worth explaining briefly how these hypothesized categories of the basic
human relationship to nature evolved in my work. This digression pro-
ceeds less from any personal indulgence than from a desire to indicate how
the dimensions of the biophilia tendency became apparent as possibly uni-
versal expressions of the human dependence on nature.

A limited version of the typology of nine perspectives of nature was de-
veloped in the late 1970s as a way of describing basic perceptions of animals
(Kellert 1976). This typology was employed in a study of nearly 4,000 ran-
domly distributed Americans residing in the forty-eight contiguous states
and Alaska (Kellert 1979, 1980, 1981). Expanded versions of the typology
were subsequently used in researching human perceptions of varying taxa
including wolves (Kellert 1986d, 1991a), marine mammals (Kellert 1986b,
1991b), diverse endangered species (Kellert 1986¢), invertebrates (Kellert
1986a,1992), and bears (Kellert 1993a); in analyzing the nature-related per-
spectives of diverse human groups such as hunters (Kellert 1978), birders
(Kellert 198sb), farmers (Kellert 1984a) and the general public distin-
guished by age (Kellert 198s5a), gender (Kellert 1987), socioeconomic status
(Kellert 1983), and place of residence (Kellert 1981, 1984b); in exploring
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cross-cultural perspectives of nature and animals in Japan (Kellert 1991c),
Germany (Schulz 1986; Kellert 1993b), and Botswana (Mordi1gor); and in
examining historical shifts in perceptions of animals in Western society
(Kellert 1985c).

The point of this digression is to note that in each study the value di-
mensions were revealed although they mightvary, often greatly, in content
and intensity. What began as merely the objective of describing variations
in people’s perceptions of animals gradually emerged as the possibility of
universal expressions of basic human affinities for the natural world. The

typology may be simply a convenient shorthand for describing varying

perspectives of nature. Its occurrence, however, in a wide variety of taxo-
nomic, behavioral, demographic, historic, and cultural contexts suggests
the distinct possibility that these categories might very well be reflections
of universal and functional expressions of our species’ dependence on the
natural world.

Classificationof Values

The task of this chapter is to describe each of these categories as indicative
of the human evolutionary dependence on nature as a basis for survival and
personal fulfillment. As suggested, nine hypothesized dimensions of the
biophilia tendency—the utilitarian, naturalistic, ecologistic-scientific,
acsthetic, symbolic, humanistic, moralistic, dominionistic, and negativis-
tic—aredescribed here. This description is followed bya discussion of how
this deep dependence on nature may constitute the basis for a meaningful
and fulfilling human existence—that is, how the pursuit of self-interest
may constitute the most compelling argument for a powerful conservation
ethic.

Utilitarian
The utilitarian dependence on nature is both something of a misnomer
and at the same time manifest. The possible inappropriateness of the term
stems from the presumption that 2l the biophilia tendencies possess util-
itarian value in the sense of conferring a measure of evolutionary advan-
tage. The use of the utilitarian term here is restricted to the conventional
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notion of material value: the physical benefits derived from nature asa fun-
damental basis for human sustenance, protection, and security.

It has long been apparent that a biological advantage exists for humans
in exploiting nature’s vast cornucopia of food, medicines, clothing, tools,
and other material benefits. What may constitute a major conservation de-
velopment in recent years is the increasing recognition and detailed delin-
eation of the potential and often unrealized material value of various ge-
netic, biochemical, and physical properties of diverse plant and animal
species (Myers 1978; Prescott-Allen 1086). Of particular significance has
been the expanding realization of the “hidden™ material value in nature
represented by obscure species and unimpaired ecosystems, such as undis-
covered organisms of the tropical rain forests, as potential repositories of
material benefit ashuman knowledge expands to exploit the earth’s vast ge-
netic resource base (Eisner 1991). )

Naturalistic

The naturalistic tendency may simplistically be regarded as the satisfaction
derived from direct contact with nature. At a more complex and profound
level, the naturalistic value encompasses a sense of fascination, wonder, and
awe derived froman intimate experience of nature’s diversity and complex-
ity. The mental and physical appreciation associated with this heightened
awareness and contact with nature may be among the most ancient motive
forces in the human relationship to the natural world, although its recrea-
tional importance appears to have increased significantly inmodern indus-
trial society. '

The naturalistic tendency involves an intense curiosity and urge for ex-
ploration of the natural world. This interest in direct experience of living
diversity, and its possible evolutionary roots, is suggested by Wilson
(1984:10, 76):

Becausespecies diversity was created prior to humanity, and because we
evolved within it, we have never fathomed its limits. . . . The living
world is the natural domain of the more restless and paradoxical part of
the human spirit. Our sense of wonder grows exponentially; the greater
the knowledge, the deeper the mysteryand the more weseck knowledge
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to create new mystery. . . . Our intrinsic emotions drive us to search for
new habitats, to cross unexplored terrain, but we still crave this sense of
amysterious world stretching infinitely beyond.

Discovery and exploration of living diversity undoubtedly facilitated
the acquisition of increased knowledge and understanding of the natural
world, and such information almost certainly conferred distinctive advan-
tages in the course of human evolution. As Seielstad has remarked
(1989:285): “The surest way to enrich the knowledge pool that willkeep the
fiywheel of cultural evolution turning is to nourish the human spirit of cu-
riosity.” A genetic basis for this naturalistic tendency is suggested by Iltis
(1980:3): “Involvement with nature . . . may be in part genetically deter-
mined; human needs for natural diversity . . . must beinherent. Man’s love
for natural colors, patterns and harmonies . . . mustbe theresult. . .of . . .
natural selection through eons of mammalian and anthropoid evolution.”

The naturalistic tendency has been cited as providing animportant basis
for physical fitness and the acquisition of various “outdoor skills” such as
climbing, hiking, tracking, and orienteering. The possession of these skills
and associated states of mental and physical well-being have been empiri-
cally described for a variety of contemporary outdoor activities with a
strong emphasis on the naturalistic experience (Driver and Brown 1983;
Kaplan 1992). The mental benefits of these activities have been related to
tension release, relaxation, peace of mind, and enhanced creativity derived
from the observation of diversity in nature. The psychological value of the
outdoor recreational experience is noted by Ulrich et al. (1991:203) in a re-
view of the scientific literature: “A consistent finding in well over 100 stud-
ies of recreation experiences in wilderness and urban nature areas has been
that stress mitigation is one of the most important verbally expressed per-
ceived benefits.” Kaplan (1983:155), drawing on extensive research of the
naturalistic experience, concluded in a rather more subjective vein: “Na-
ture matters to people. Big trees and small trees, glistening water, chirping
birds, budding Bushcs, colorful flowers—these are important ingredients

inagoodlife.”
Ecologistic-Scientific

While important differences distinguish the scientific from the ecologistic
relationship to nature, both perspectives similarly reflect the motivational
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urge for precise study and systematic inquiry of the natural world and the
related belief that nature can be understood through empirical study. The
ecologistic experience may be regarded as more integrative and less reduc-
tionist than the scientific, involving an emphasis on interconnection and
interdependence in nature as well as a related stress on integral connections
between biotic and abiotic elements manifestin the flow of energy and ma-
terials within a system.

The concept of ecology is, of course, a modern scientific formulation:
Leopold (1966:176) proclaimed it “the outstanding scientific discovery of
the twentieth century.” Still, the notion of ecology encompasses far more
than the conventional and narrow expression of scientific inquiry. Leo-
pold, despite the previous assertion, recognized this possibility and re-
marked (1966:266): “Let no man jump to the conclusion that Babbitt must
take his Ph.D. in ecology before he can ‘se¢” his country. On the contrary,
the Ph.D. may become as callous as an undertaker to the mysteries at which
he officiates.”

Still, the ecologistic experience of nature ofteninvolves arecognition of
organizational structure and complexity barely discernible to the average
person. This difficulty of perspective reflects the fact that most i'mportant
ecological processes are prominently manifest at the bottom of biological
food chains and energy pyramids often associated with the activities of in-
vertebrate and microbial organisms. As invertebrates represent more than
g0 percent of the planet’s biological diversity, they perform most of the
critical ecological functions of pollination, seed dispersal, parasitism, pre-
dation, decomposition, energy and nutrient transfer, the provision of edi-
ble materials for adjacent trophic levels, and the maintenance of biotic
communities through mutualism, host-restricted food webs, and a variety
of other functions and processes. Most people hardly recognize these eco-
logical tendencies, let alone the species integral to their performance, pre-
ferring to direct their emotional and conscious awareness of nature to
larger vertebrates and prominent natural features.

The human understanding of ecological function is thus at its initial
stages of articulation and recognition through systematic inquiry and
careful investigation. Nonetheless, the broad realization of ecological pro-
cess has probably always been intuitively and empirically apparentto the as-
tute human observer. An understanding of organismic and habitat inter-
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dependence has likely been the mark of certain figures throughout human
history. Moreover, this ecological insight has probably conferred distinc-
tive advantages in the meeting and mastering of life’s physical and mental
requirements—including increased knowledge, the honing of observa-
tional and recording skills, and the recognition of potential material uses
of nature through direct exploitation and mimicry. The sense of nature’s
functional and structural interconnectedness may have further instilled in
the prudent observer a cautious respect for nature likely to temper tenden-
cies toward overexploitation and abuse of natural processes and species.
The scientific experience of nature, in contrast to the ecologistic, in\—
volves a greater emphasis on the physical and mechanical functioning of
biophysical entities as well as a related stress on issues of morphology, tax-
onomy, and physiological process. The scientific perspective, as previously
suggested, tends to be reductionistic: it focuses on constituent elements of
nature often independent of the understanding of entire organisms or
their relations to other species and natural habitats. Despite this restricted
emphasis, often divorced from direct experiential contact with nature, the
scientific outlook shares with the ecologistic an intense curiosity and fas-
cination with the systematic study of life and lifelike processes. The depth
and intensity of this pursuit of knowledge can often lead to a profound ap-
preciation of nature’s wonder and complexity. A sense of this wonder can
be discerned in Scott McVay’s description of such scientists as Wilson,

Vishniac, and von Frisch (1987:5—6):

I start with wonder, awe and amazement of the protusion of life. . . .
E.O. Wilson . . . wrote that a genetic description of a mouse would fill
cvery page of the Encyclopedia Britannicain every edition starting with
the first printing in the 1750s to the present day. . . . Roman Vishniac
[found] more wonder in a drop of pond water than in traveling to the
mostremote placesonthe planet. . . . KarlvonFrisch. . .said thatthere
was miracle enough in a single species to provide a life’s work.

Such reflections suggest a derivative satisfaction from experiencing the
complexity of natural process quite apart from its apparent utility or evo-
lutionaryadvantage. Yet the actual and potential benefits of such awareness

arealso quite evident. One canimagine the value of vastly enhanced knowl-
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cdge and understanding of nature conferred upon those who developed
the capacities for precise observation, analysis, and detailed studyof evena
fraction of life’s extraordinary diversity.

Aesthetic

The physical beauty of nature is certainly among its most powerful appeals
to the human animal. The complexity of the aesthetic responseis suggested
by its wide-ranging expression from the contours of a mountain landscape
to the ambient colors of a setting sun to the flecting vitality of a breaching
whale. Each exerts a powerful aesthetic impact on most people, often ac-
companied by feelings of awe at the extraordinary physical appeal and
beauty of the natural world.

* The human need for an aesthetic experience of nature has been sug-
gested by the apparent inadequacy of artificial or human-made substitutes
Eeittern has been revealed in a variety of studies as Ulrich has noted
(1983:109): “One of the most clear-cut findings in the . . . literature . . . is
the consistent tendency to prefer natural scenes over built views, especially
when the latter lack vegetation or water features. Several studies have
[shown] that even unspectacular or subpar natural views elicit higher aes-
thetic preference . . . than do all but a very small percentage of urban
views.” Additional research suggests that this aesthetic preference for na-
ture may be universally expressed across human cultures (Ulrich 1083 TI0):

“Although far from conclusive, these findings . . . cast some doubt on the

position that [aesthetic] preferences vary fundamentally as a function of

culture.”

Living organisms often function as the centrally valued element in
people’s aesthetic experience of nature. Unlike the previously described
ccologistic-scientific emphasis on relatively obscure organisms, the aes-
thetic response is typically directed at larger, charismatic megavertebrate
species. The basis for this aesthetic focus on relatively large animals is elu-
sive yet, inalllikelihood, critical to the understanding of the human attrac-
tion to and dependence on nature. Leopold (1966:137, 129-130) powerfully
describes this aestheticsignificance in alluding to the presence and absence
of wildlife in the natural landscape:
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The physics of beauty is one department of natural science still in the
Dark Ages. . . . Everybody knows, for example, that the autumn land-
scape in the north woods is the land, plus a red maple, plus a ruffed
grouse. In terms of conventional physics, the grouse represents only a
millionth of either the mass or energy of anacre. Yetsubtract the grouse
and the whole thing is dead. An enormous amount of some kind of mo-
tive power has been lost. . . . My own conviction on this score dates
from the day I saw a wolf die. . . . We reached the old wolf in time to
watch a fierce green fire dying in her eyes. I realized then, and have
known ever since, that there was something new to me in those eyes—
something known only to her and to the mountain.

Leopold referred to this central aesthetic of animals in the landscape as
its “numenon,” its focus of meaning, in contrast to merely the “phenome-
non” of astatic and lifeless environment. This essential acsthetic is perhaps
what George Schaller (1982) recognized in his reference to the Himalayas
as “stones of silence” upon discovering the near extirpation of its endemic
caprid fauna—in contrast to Leopold’s revelation of the wolf’s role in the
landscape as requiring one to “think like a mountain.” The animal in its
contextual environment appears to confer upon its habitat vitality and an-
imation, what Rolston (1986a) has called the essential wildlife aesthetic of
“spontaneity in motion.”

The biological advantage of the aesthetic experience of nature is diffi-
cult to discern, yet, as Wilson suggests (1984:104), “with aesthetics we re-
turn to the central issue of biophilia.” The aesthetic response could reflect
a human intuitive recognition or reaching for the ideal in nature: its har-

mony, symmetry, and order asa model of human experience and behavior.

The adaptational value of the aesthetic experience of nature could further '

be associated with derivative feelings of tranquillity, peace of mind, and
a related sense of psychological well-being and self-confidence. The aes-
thetic response to varying landscapes and species may also reflect an intu-
itive recognition of the greater likelihood of food, safety, and security
associated with human evolutionary experience. Kaplan and Kaplan sug-
gest, for example (1989:10): “Aesthetic reactions [to nature] . . . reflect nei-

“ther a casual nor a trivial aspect of the human makeup. Rather, they appear

to constitute a guide to human behavior that is both ancient and far-
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reaching. Underlying such reactions is an assessment of the environment
interms of its compatibility with human needs and purposes.”Iltis has fur-
therargued forageneticcomponentin the human aestheticresponsetona-
ture (1973:5): “Human genetic needs for natural pattern, for natural beauty,
for natural harmony, [are] all the results of natural selection over the illim-
itable vistas of evolutionary time.” A more empirical delineation of this
aesthetic preference for certain landscapes and species as a possible func-
tion of human evolutionary experience, associated with the likelihood of
encountering food, safety, and security, is offered by Heerwagen and Ori-

ans. (See Chapter 4 in this volume and Orians 1980.)

Symbolic

The symbolic experience of nature reflects the human use of nature as a
means of facilitating communication and thought (Lévi-Strauss 1970;
Shepard 1978). The use of nature as symbol is pérhaps most critically re-
flected in the dcv,elopxhent of human language and the complexity and
communication of ideas fostered by this symbolic methodology. The ac-
quisition of language appears to be enhanced by the engendering of re-
fined distinctions and categorizations. Nature, as a rich taxonomy of spe-
cies and forms, provides a vast metaphorical tapestry for the creation of
diverse and complex differentiations. As Lawrence suggests (see Chapter
10) with reference to animals, though the notion can be more broadly ex-
tended to other categories of nature, “it is remarkable to contemplate the
paucity of other categories for conceptual frames of reference, so preemi-
nent, widespread, and enduring is the habit of symbolizing in terms of an-
imals.” Shepard further emphasizes the importance of animate nature asa
facilitator of human language and thought (1978:24.9, 2):

Human intelligence is bound to the presence of animals. They are the
means by which cognition takes its first shape and they are the instru-
ments for imagining abstract ideas and qualities. . . . They are the code
images by which languageretrievesideas. . . andtraits. . . . Animalsare
used in the growth and development of the human person, in those
most priceless qualities we lump together as “mind.” . . . Animals. . .
are basic to the development of speech and thought.
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A limited indication of the symbolic function is reflected in the finding
(Kellert 1083) that animals constitute more than 9o percent of the charac-
tersemployed in language acquisitionand counting in children’s preschool
books. Studies by Shepard (1978), Bettelheim (1977), Campbell (1973),
Jung (1959), and others indicate the significance of natural symbols in
myth, fairy tale, story, and legend as an important means for confronting
the developmental problems of selfhood, identity, expressive thought, and
abstraction.

An enduring question of modern life is the degree to which the human
capacity for technological fabrication has provided an effective substitute
for traditional natural symbols as the primary means of communication
and thought. The unlikelihood of this possibility is suggested by the evo-
lutionarily very short time period of modern industrial life relative to the
long course of human evolution during which nature constituted the sole
environment for our species’ language development (Shepard 1978). More
important, the dependence of the human psyche on highly varied and re-
fined distinctions seems to be matched only by the extraordinary diversity,
complexity, and vividness of the natural world as an extremely rich and tex-
tured system. Plastic trees, stuffed animals, and their fabricated kin seem
but a meager substitute more likely to result ina stunted capacity for sym-

bolic expression, metaphor, and communication.

Humanistic
The humanistic experience of nature reflects feelings of deep emotional at-
tachment to individual elements of the natural environment. This focus,

like the aesthetic, is usually directed at sentient matter, typically the larger

vertebrates, although humanistic feelings can be extended to natural ob-

jects lacking the capacity for reciprocity such as trees and certain landscapes
or geological forms.

The humanistic experience of strong affection for individual elements
of nature can even be expressed as a feeling of “love” for nature, although
this sentiment is usually directed at domesticated animals. Companion an-
imals are especially given to the process of “humanization” of naturein the

~ sense of achieving a relational status not unlike other humans might as-

sume, even family members. The therapeutic mental and physical benefits
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of the companion animal have been documented in various studies, at
times even resulting in significant healing benefits (KKatcher and Beck 19835
Rowan1989; Anderson et al. 1984; Chapters 3 and s in this volume).

The humanistic experience of nature can result in strong tendencies to-
ward care and nurturance for individual elements of nature. From an ad-
aptational viewpoint, the human animal as a social species, dependent on
extensive cooperative and affiliational ties, may especially benefit from the
interactive opportunities fostered by a humanistic experience of nature.
An enhanced capacity for bonding, altruism, and sharing may be impor-
tant character traits enhanced by this tendency. The use of companion an-
imals for a variety of functional tasks, such as hunting and protection, may
also contribute to evolutionary fitness through the acquisition of diverse
skills and understandings of nature. This knowledge born of intimate hu-
man interaction with anonhuman species is conveyed in Barry Lopez’s de-
scription of semidomesticated wolves (1978 :%§?~) i ‘

The wolves moved deftly and silently in the woods and in trying to im-
itate them I came to walk more quietly and to freeze at the sign of slight
movement. Atfirstthis imitation gave me no advantage, but after several

* weeks I realized I was becoming far more attuned to the environment
we moved through. I heard more . . . and my senses now constantly
alert, T occasionally saw a deer mouse or a grouse before they did. . . .1
took from them the confidence to believe I could attune myself better to
the woods by behaving as they did—minutely inspecting things, seek-
ing vantage points, always sniffing at the air. I did, and felt vigorous,
charged with alertness.

Moralistic

The moralistic experience of nature encompasses strong feelings of affin-
ity, ethical responsibility, and even reverence for the natural world. This
perspective often reflects the conviction of a fundamental spiritual mean-
ing, order, and harmony in nature. Such sentiments of ethical and spiri-
tual connectedness have traditionally been articulated in poetry, religion,
and philosophy, but today they can even be discerned in the modern dis-
course of scientificlanguage, as suggested by Leopold’s remarks (1966:222,
231):
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Land is not merely soil; it is a fountain of energy flowing through a cir-
cuit of soils, plants, and animals. . . . A thing is right when it tends to
preserve the integrity, stability, and beauty of the biotic community. It
iswrong when it tends otherwise.

The moralistic perspective has often been associated with the views of
indigenous peoples (see Chapter 6 in this volume). Booth' and Jacobs
(1990) describe important elements in the moralistic experience of nature
among indigenous North Americans prior to European acculturation.
They emphasizeafundamental belief in the natural world as aliving and vi-
tal being, a conviction of the continuous reciprocity between humans and
nature, and the certainty of an inextricable link between human identity
and thenaturallandscape. This outlook is powerfully reflected in the words
of Luther Standing Bear (1933:45):

We are of the soil and the soil is of us. We love the birds and beasts that
grew with us on this soil. They drank the same water as we did and
breathed the same air. We are allone in nature. Believing so, there was in
our hearts a great peace and a willing kindness for all living, growing
things.

A more Western articulation of this moralistic identification with na-
ture, somewhat rationalized by the language of modern science, is offered

by Loren Fiseley (1946:209—210):

Itissaid bymen. . . thatthe smallest living cell probably contains overa
quarter of amillion proteinmolecules engaged in the multitudinous co-
ordinated activities which make up the phenomenon of life. At the in-
stant of death, whether of man or microbe, that ordered, incredible
spinning passes away in an almost furious haste. . . . I do not think, if
someone finally twists the key successfully in the tiniest and most hum-
ble house of life, that many of these questions will be answered, or that
the dark forces which create lights in the deep seaand living batteries in
the waters of tropical swamps, or the dread cycles of parasites, or the
most noble workings of the human brain, will be much if at all revealed.
Rather, Iwould say thatif “dead” matter has reared up this curious land-
scape of fiddling crickets, song sparrows, and wondering men, it must
be plain even to the most devoted materialist that the matter of which he
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speaks contains amazing, if not dreadful powers, and may not impossi-
bly be, as Hardy has suggested, “but one mask of many worn by the
Great Face behind.”

From the perspective of this inquiry, the vexing question is the possible
biological significance of amoralistic experience of nature. It mightbesup-
posed thatamoralistic outlook articulated in a group context fostered feel-
ings of kinship, affiliation, and loyalty leading to cooperative, altruistic,
and helping behavior. Strong moralistic affinities for nature may also pro-
duce the desire to protect and conserve nature imbued with spiritual sig-
nificance, as Gadgil (1990) has described for the nearly 6 percent of historic
India regarded as sacred groves. It may be sufficient to suggest that a bio-
logical advantage is conferred on those who experience a profound sense of
psychological well-being, identity, and self-confidence produced by the
conviction of an ultimate order and meaning in life. The expression of this
insight and its possibly pervasive significance is eloquently cxpressed by
John Steinbeck (1941:93):

It scems apparent that species are only commas in a sentence, that each
species is at once the point and the base of a pyramid, that all life is re-
lated. . . . And then not only the meaning but the feeling about species
grows misty. One merges into another, groups melt into ecological
groups until the time when what we know as life meets and enters what
wethink of as non-life: barnacle and rock, rockand earth, earthand tree,
tree and rain and air. And the units nestle into the whole and are insep-
arable fromit. . . . And it is a strange thing that most of the feeling we
call religious, most of the mystical outcrying which is one of the most
prized and used and desired reactions of our species, is really the under-
standing and the attempt to say that man is related to the whole thing,
related inextricably to all reality, known and unknowable. This is a sim-
ple thing to say, but a profound feeling of it made a Jesus, a St. Augus-
tine,a Roger Bacon, a Charles Darwin, an Einstein. Each of them in his
own tempo and with his own voice discovered and reaffirmed with as-
tonishment the knowledge that all things are one thing and that one
thing is all things—a plankton, a shimmering phosphorescence on the
sea and the spinning planets and an expanding universe, all bound to-
gether by the elastic string of time.
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Dominionistic

The dominionistic experience of nature reflects the desire to master the
natural world. This perspective may have been more frequently manifest
during earlier periods of human evolution; its occurrence today is often as-
sociated with destructive tendencies, profligate waste, and despoliation of
the natural world. Yet this view may be too narrow and associated with ex-
aggerated dominionistic tendencies. Life, even in the modern era, may be
regarded as a tenuous enterprise, with the struggle to survive necessitating
some measutre of the proficiency to subdue, the capacity to dominate, and
the skills and physical prowess honed by an occasionally adversarial rela-
tionship to nature. Rolston’s insight (1986b:88) is helpful:

The pioneer, pilgrim, explorer, and settler loved the frontier for the chal-
lenge and discipline. . . . One reason we lament the passing of wilder-
ness is that we do not want entirely to tame this aboriginal element. . . .
Half the beauty of life comes out of it. . . . The cougar’s fang sharpens
the deer’s sight, the deer’s fleet-footedness shapes a more supple lion-
ness. . . . Noneof life’s heroic quality is possible without this dialectical
stress.

Beyond an enhanced capacity to subjugate nature, the dominionistic
experience may foster increased knowledge of the natural world. As Rol-
ston’s remarks intimate, the predator understands and even appreciates its
prey to a degree no mere external observer can attain, and this perspective
may be as true for the human hunter of deer or mushrooms as it is for the
wolf stalking its moose or the deer its browse. While the survival value of

the dominionistic experience may be less evident today than in the evolu-

tionary past, onesuspects a false arrogance in the denial of the human incli-

nation to master nature in favor of strong emotional bonds of affection or
kinship for life. The dominionistic experience of nature, likeall expressions
of the biophilia tendency, possesses both the capacity for functional ad-
vantage as well as exaggerated distortion and self-defeating manifestation.

Negativistic

Thenegativisticexperience of nature is characterized by sentiments of fear,

aversion, and antipathy toward various aspects of the natural world. Most
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advocates of conservation regard fear and alienation from the natural
world as inappropriate and often leading to unwarranted harm and de-
struction. The potential biological advantage of avoiding, isolating, and
even occasionally harming presumably threatening aspects of nature can,
however, be recognized. (See Chapter 3 in this volume.) The disposition to
fear and reject threatening aspects of nature has been cited as one of the
most basic motive forces in the animal world. As Ohman suggests
(1986:128): “Behaviors that can be associated with fear are pervasive in the
animal kingdom. Indeed, one could argue that systems for active escape
and avoidance must have been among the first functional behavior systems
thatevolved.”

The human inclination to fear and avoid threatening aspects of nature
hasbeen particularly associated with reptiles such as snakes and arthropods
such as spiders and various biting and stinging invertebrates. A predispo-
sition to fearand avoid such creatures and other harmful elements of nature
may have conferred some advantage during the course of human evolution
resulting in its statistically greater prevalence. This potential has been de-
scribed by Ulrich et al. in a review of the scientific literature (1991:206):
“Conditioning studies have shown that nature settings containing snakes
or spiders can elicit pronounced autonomic responses . . . even when pre-
sented subliminally.” Schneirla (1965) further notes that the occurrence of
“ugly, slimy, erratic” moving animals, such as certain snakes and inverte-
brates, provokes withdrawal responses among vertebrate neonates in the
absence of overt or obvious threat.

Studies of human attitudes toward invertebrates (Kellert 1993c), as well
as related research by Hardy (1988) and Hillman (1991), have discovered a
variety of motivational factors in the human tendencyto dislike and fear ar-
thropods. First, many humans are alienated by the vastly different ecolog-
ical survival strategies, spatially and temporally, of most invertebrates in
comparison to humans. Second, the extraordinary “multiplicity” of the in-
vertebrate world seems to threaten the human concern for individual iden-
tity and selfhood. Third, invertebrate shapes and forms appear “mon-
strous” to many people. Fourth, invertebrates are often associated with
notions of mindlessness and an absence of feeling—the link between in-

sects, spiders, and madness has been a common metaphor in human dis-
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course and imagination. Fifth, many people appear challenged by the rad-
ical “autonomy” of invertebrates from human will and control.

These sentiments of fear and alienation from nature can foster unrea-
sonable human tendencies and the infliction of excessive harm and even
cruel behavior on animals and other elements of nature. Singer (1977) has
referred to this tendency as “specicide”—reflecting the willingness to pur-
sue the destruction of an entire species, such as Lopez (1978) has described
for the wolf in North America or might exist toward certain rodent, insect,
and spider species. Hillman ruefully remarked in this regard (1991): “What
we call the progress of Western Civilization from the ant’s eye level is but
the forward stride of the great exterminator.”

Negativistic tendencies toward nature, given our modern technical
prowess, have often resulted in the massive destruction of elements of the
naturalworld. Yetthe extent of today’s onslaught on nature should not pre-
clude one from recognizing its possible evolutionary origin or its contin-
ued biological advantage expressed at a more modest and even “rational”
level. Fear of injury or even violent death in nature will continue to be an
integral partof the human repertoire of responses tothe natural world, and
arealistic tension with threat and danger in nature is part of the challenge
of survival. It might even be suggested that some measure of fear of the nat-
ural world is essential for the human capacity to experience a sense of na-
ture’s magnificence and sublimeness. The power of pristine nature to
inspire and challenge human physical and mental development in all like-
lihood requires considerable elements of fear and danger.

Exploration

The presentation of nine, presumably biologically based, human valua-
tions of nature represents an exploratory effort at supporting the biophilia
hypothesis. While these descriptions certainly do not constitute “proof™
of the biophilia complex, the typology may provide a heuristic approach
for systematically examining the evolutionary basis of each of the sug-
gested values. Each category of the typology is thought to represent a basic
humanrelationshipand dependence on nature indicating some measure of
adaptational value in the struggle to survive and, perhaps more important,
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TABLE 2.1. A Typolagy of Biophilin Values

Term Definition Function

Utilitarian Practical and material Physical sustenance /security
exploitation of nature

Nmuralistic  Satisfaction from direct Curiosity, outdoor skills,
experience/contact withnature  mental/physical development

Ecologistic- Systematic study of structure, Knowledge, understanding,

Scientific function, and relationship in observational skills
nature

Aesthetic Physical appeal and beauty of Inspiration, harmony, peace,
nature security

Symbolic Use of nature for metaphorical ~ Communication, mental
expression, language, expressive  development
thought

Humanistic  Strong affection, emotional Group bonding, sharing,
attachment, “love” for nature cooperation, companionship

Moralistic Strong affinity, spiritual Order and meaning in life,
reverence, ethical concern for kinship and affiliational ties
nature

Dominionistic  Mastery, physical control, Mechanical skills, physical
dominance of nature prowess, ability to subdue

Negativistic Fear, aversion, alienationfrom  Security, protection, safety

nature

to thrive and attain individual fulfiliment. A summary of the biophilia val-
ues is presented in Table 2.1.

This chapter has relied on conceptual and descriptive analysis for delin-
eating basic elements of the biophilia hypothesis. As suggested earlier, a
limited empirical corroboration of the typology has been provided by the
results of various studies, conducted by the author and others, of diverse
cultures and demographic groups, human perceptions of varying taxa, and
historical shifts in perspectives of nature. Although methodological prob-
lems preclude the assertion of this evidence as proof, these findings offer re-

stricted support of the typology’s occurrence. And although these results
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do not constitute a sufficient validation of the categories as biologically
based expressions of human dependence on nature, their widespread em-
pirical expression suggests the possibility that they may represent universal
human characteristics. What appears to be relative is not the occurrence of
the value types across cultures, taxa, and time but the content and intensity
of this expression and its adaptational importance.

Ithasbeenargued in this chapter that each value type isindicative of our
species’ dependence on the natural world and represents a potential evo-
lutionary advantage. It follows that their cumulative, interactive, and syn-
ergistic impact may contribute to the possibility of a more fulfilling per-
sonal existence. The effective expression of the biophilia need may
constitute an important basis for a meaningful experience of self.

The conservation of nature is rationalized, from this perspective, not
just in terms of its material and commodity benefits but, far more signifi-
cantly, for the increased likelihood of fulfilling a variety of emotional, cog-
nitive, and spiritual needs in the human animal. An ethical responsibility
for conserving nature stems, therefore, from more than altruistic sympathy
or compassionate concern: it is driven by a profound sense of self-interest
and biological imperative. As Wilson suggests (1984:131): “We need to ap-
ply the first law of human altruism, ably put by Garrett Hardin: never ask
people to do anything they consider contrary to their own best interests.”
Nature’s diversity and healthy functioning are worthy of maintenance be-
cause they represent the best chance for people to experience a satisfying
and meaningful existence. The pursuit of the “good life” is through our
broadest valuational experience of nature. This deeper foundation for a

conservation ethic is reflected in the words of René Dubos (1969:129):

Conservation is based on human value systems; its deepest significance
is the human situation and the human heart. . . . The cultof wilderness
isnotaluxury; itis anecessity for the preservation of mental health. . . .
Aboveand 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 the environment in which we
develop condition our biological and mental being and the quality of
our life, Were it only for selfish reasons, therefore, we must maintain va-
riety and harmony in nature.
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The converse of this perspective is the notion that a degraded relation-
ship to nature increases the likelihood of a diminished material, social, and
psychological existence. This chapter has intimated several possibilities in
this regard, and it may be relevant to note the finding that significant abus-
ers of nature, particularly those who inflict in childhood willful harm on
animals, are far more likely in adulthood to reveal repeated patterns of vi-
olence and aggressive behavior toward other people (Kellert and Felthous
198s5; Felthous and Kellert 1987). Indeed, presumably socially acceptable
forms of destructive conduct toward nature may in retrospect come to be
regarded as false and short-term benefits, as Leopold’s lament of the last of
the passenger pigeons suggests (1966:109):

We grieve because no livingman willsee again the onrushing phalanx of
victorious birds sweeping a path for spring across the March skies, chas-
ing the defeated winter from all the woods and prairics. . . . Ourgrand-
fathers were less well-housed, well-fed, well-clothed than we are. The
strivings by which théy bettered their lot are also those which deprived
us of pigeons. Perhaps we now grieve because we are not sure, in our
hearts, that we have gained by the exchange. The gadgets of industry
bring us more comforts than the pigeons did, but do they add as much
to the glory of the spring?

A skeptical response to the assertion of the biophilia tendency as a bio-
logicaily based human need to affiliate with nature is the view that this hy-
pothesis is an expression of cultural and class bias. This view suggests that
the assertions trampeted here are but a romantic ideology of nature, pa-
raded in the guise of biology, promoted for essentially elitist political and
social reasons. Such a critique may claim that the biophilia hypothesis con-
demns, by implication, all those mired in poverty and trapped within ur-
ban walls to another stereotype of aless fulfilling human existence.

Abraham Maslow’s (1954)) notion of a hierarchy of needs may offer one
response to this critique—implying the pursuit of self-realization through
a broad valuational experience of nature as a higher order of human func-
tioning. In other words, the biophilia tendency might become manifest
once the basic human needs for survival, protection, and security have been

realized. This argument, while superficially appealing, probably reflects a
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naive assumption of human functioning. People are typically inclined to
pursue concurrently a wide range of simple to complex needs if they are not
overwhelmed by the sheer necessity of confronting the material basis for
survival (a relatively rare condition).

Any presumption of the relative unimportance of the biophilia ten-
dency among persons of lower socioeconomic status or urban residence
may, in itself, be an elitist and arrogant characterization. Nature’s poten-
tial for providing a more satisfying existence may be less obvious and ap-
parent among the poor and urban than the rich and rural, but this depri-
vation represents more a challenge of design and opportunity than any
fundamental irrelevance of the natural world for a class of people. As Leo-
pold noted (1966:266): “The weeds in a city lot convey the same lesson as
the redwoods. . .. Perception ... cannot be purchased with either
learned degrees or dollars; it grows at home as well as abroad, and he who
has a little may use it to as good advantage as he who has much.” The ca-
pacity of nature to enrich and enlarge the human experience is a potential
inherent in all but the most deprived and encapsulated within concrete
walls. Society’s obligation is not to bemoan the seeming “absence” of na-
ture in the inner city or among the poor but to render its possibility more
readily available. The presumption that only the materially advantaged
and conveniently located can realize nature’s value represents an arrogant
characterization.

A more fundamental question is the recognition in modern society of
the human need to affiliate deeply and positively with life’s diversity. This is
a complex issue too difficult to address here in detail. A partial response,
however, may be provided by the results of the previously cited studies con-
ducted in the United States and Japan. While these studies explore the bio-
philia hypothesis only indirectly, they offer circumstantial information re-
garding the modern relationship to the natural world among persons
living in highly urban, technologically oriented, industrial societies. Insuf-
ficient space precludes all but a very brief summarization of these results,
although more detailed information regarding the studies can be found
elsewhere (Kellert 1979, 1981, 1983, 1991¢, 1993b).

Both the United States and Japan have been described as nations with a
pronounced appreciation for the natural world. Americans, for example,
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are known to be especially supportive of nature conservation: nearly 10
percent of the American public is formally affiliated with at least one envi-
ronmental organization (Dunlap 1978), and American environmental leg-
islation is recognized as among the most comprehensive and protective in
the world (Bean 1983). Extensive outdoor recreational activity among
Americans is reflected in nearly 300 million annual visits to national parks,
and three-fourths of the public participates in some form of wildlife-
related outdoor recreational activity (Foresta1984; USFWS 1990).

Japanese culture too has been characterized as encouraging a strong ap-
preciation for nature (Higuchi1g79; Minami1g70; Murota1986; Watanabe
1974.). Often cited expressions of this interest include the practices of Shin-
toism, flower arranging, plant cultivation (such as bonsai), the tea cere-
mony, certain poetry forms, rock gardening, and various celebrations of
the scasons. Higuchi (1979:19) has described a Japanese view of nature
“based on a feeling of awe and respect,” while Watanabe (1974:280) has re-
marked onaJapanese “love of nature. . . resultinginarefined appreciation
of the beauty of nature.” Murota (1986:105) suggests: “The Japanese nature
is an all-pervasive force. . . . Nature is at once a blessing and friend to the
Japanese people.”

Despite these assertions of an especially refined appreciation for nature
in the United States and Japan, our research has revealed only limited con-
cern for the natural world among the general public in both countries. Cit-
izens of the United States and Japan typically expressed strong interest in
nature only in relation to a small number of species and landscapes char-
acterized by especially prominent aesthetic, cultural, and historic features.
Furthermore, most Americans and Japanese expressed strong inclinations
to exploit nature for various practical purposes despite the likelihood of in-
flicting considerable environmental damage. Most respondents revealed,
especially in Japan, indifference toward elements of the natural world lack-
ing any aesthetic or cultural value. Very limited knowledge and under-
standing of nature was found, particularly in Japan.

Japanese appreciation of nature was especially marked by arestricted fo-
cus on a small number of species and natural objects—often admired in a
context emphasizing control, manipulation, and contrivance. This affinity
for nature was typically an idealistic rendering of valued aspects of the nat-
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ural environment, usually lacking an ecological or ethical orientation. This
appreciation was described by one Japanese respondent as “a love of semi-
nature,” representing a largely emotional and aesthetic interest in using
“the materials of seminature to express human feelings.” Other respon-
dents described it as a perspective of nature dominated by a preference for
the artificial, abstract, and symbolic rather than any realistic experience of
the natural world; a motivation to “touch” nature from a controlled and
safe distance; anadherence tostrict rules of seeing and experiencing nature
intended to express only the centrally valued aspect; a desire to isolate fa-
vored aspects of nature in order to “freeze and put walls around it Envi-
ronmental features falling outside the valued aesthetic and symbolic
boundaries tended to be ignored, dismissed, or judged unappealing (Saito
1983).

American respondents revealed a somewhat more generalized interest
and concern for nature, especially among highly educated and younger
Americans in comparison to similar demographic groups in Japan. On the
other hand, nature appreciation among most Americans was largely re-
stricted to particularly valued species and landscapes, while other aspects
of the natural world were typically subordinated to strong utilitarian con-
cerns. The great majority of Americans revealed little appreciation of
“lower” life-forms, tending to restrict their appreciation to the large ver-
tebrates.

In conclusion, most Americans and Japanese expressed a pronounced
concern for only a limited number of species and natural objects. The bio-
philia tendency, as described here, was broadly evident only among a small
segmentof the population in both countries, most prominently the better
educated and the young in the United States. |

A New Basis for Conservation?

Alargely conceptual argument has been offered here in support of the bio-
philia hypothesis. It appears that a variety of basic valuations of nature are
consistent with the possibility of increased evolutionary fitness at both the
individual and species levels. Each expression of the biophilia tendency—
theaesthetic, dominionistic, ecologistic-scientific, humanistic, moralistic,

Naturalistic, symbolic, utilitarian, and even negativistic—has been de-
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picted as potentially enhancing the basis for a profound development of
self. A range of adaptational advantages has been cited as resulting from
these basic experiences of nature-—enhanced physical skills and material
benefits, greater awareness, increased protection and security, opportuni-
ties for emotional gratification, expanded kinship and affiliational ties, im-
proved knowledge and cognitive capacities, greater communication and
expressive skills, and others.

A conservation ethic of care, respect, and concern for nature was re-
garded as more likely to emanate from the conviction that in our relation-
ship to the natural world exists the likelihood of achieving a more person-
ally rewarding existence. As Iltis has suggested (1980:3, 5), our mental and
physical well-being may represent a far more compelling basis for nature

conservation than the mere rationalization of enhanced material benefit:

Here, finally, is an argument for nature preservation free of purely [ma-
terial] utilitarian considerations; not just clean air because polluted air
gives cancer; notjust pure water because polluted water kills the fish we
might like to catch; . . . but preservation of the natural ecosystem to
give body and soul a chance to function in the way they were selected to
function in their original phylogenetic home. . . . Could it be that the
stimuli of non-human living diversity makes the difference between
sanity and madness?

Iltis’s question intimates the still tenuous state of our understanding of the
biophilia phenomenon. The sophistication and depth of future inquiry

may prove the measure of Iltis’s response to his own question (1973:7):

We may expect that science will [someday] furnish the objective proofs
of suppositions about man’s needs for a living environment which we,
at present, can only guess at through timid intuition; that one of these
days we shall find the intricate neurological bases of whyaleaf oralovely
flower affects us so very differently than a broken beer bottle.

The importance of this recognition of our basic human dependence on
nature is suggested by the meager appreciation of the natural world
evinced among the general public in modern Japan and the United States.
The great majority of people in these two leading economic nations rec-
ognized to only a limited extent the value of nature in fostering human

hysical, cognitive, emotional, and spiritual development. Most Ameri-
physical, cog ) % P
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cansand Japanese expressed an aloofness from the biological matrix of life,
restricting their interest to anarrow segmentof the bioticand natural com-
munity. This narrow emphasis on certain species and landscapes is clearly
aninsufficient basis for a fundamental shift in global consciousness—one
capable of countering the contemporary drift toward massive biological

impoverishment and environmental destruction.
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