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William E. Brown

Letter from Gustavus

Leading the World to Sustainability
November 16, 1993

who would sustain the current human population, economic, and energy

systems, its means steady increase of all three. For those who seek
balance between our species and the biosphere’s other forms of life and material
resources, it means a decrease of human populations and demands to alevel
sustainable by harvest and husbandry. The one is the dynamo racing ever-faster
to keep up. The other is the brake and the flywheel-RPMs in the green, not the
red, of the dial. ‘

Despite the obvious disparities between increasing populations and
diminishing resources, current systems proceed apace. Periodically, technological
fixes like the Green Revolution—always shortlived—sustain the myth that we can
keep on doing what we have done in the past. It matters not that simple numbers
and their changing ratios point to inexorable decline of calories, energy units,
and quality of life for our children and their children, nor that the lower levels of
that slope down which we now slide will be Dante-esque zones of mere survival
for the fortunate and trampling by the Four Horsemen for the rest.

Why this blindness? Because denial is strong and present necessity
determines. Because political leaders dare not propose the radical and politically
lethal changes to meet long-term necessity. Thus do the politicsand economics
of binding scarcity spawn a worldwide Culture of Poverty that discounts the
future in favor of desperate measures to sustain the current systems, even
though they are destined to fail. We see the symptoms around the worldand
within our respective societies—elbow-swinging competition and inequity that
breeds murders at home and wars abroad. We puton our blinders and dig

I I \he issue of sustainability cuts both ways. From the viewpoint of those
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deeper in our mining of the earth for its remaining resources, which should be
used for the transition to saner ways. Lacking alternatives, we are trapped where
we live, where we work, and in what we do. Ithink of the peasant farmers of the
Danube Basin, tilling their fields year after year as the Mongol Hordes advanced
ever-closer, finally to overwhelm them. “Butwe must eat,” they said, until almost
the moment before the horsemen of the steppes charged.

Whatdo ue do in such a time? We convert our parks, these incredible
treasures bequeathed by our ancestors, into beacons of enlightenment. There is
no profitin and no time for despair. We park people in every nation hold in
trust natural and cultural environments/laboratories/ schools that can help our
respective bodies politic to see the truth, the pragmatic truth of our predicament
as avolatile, out-of-control species. We hold the remnant landscapes and gene
pools that, as models and reservoirs, can help to replenish the battered earth.

In these places we can demonstrate truths that transcend destructive
abstractions of belief, myth, and tribalism. In perilous times we have un-
paralleled opportunity to help create sustaining belief, myth, and community.

As the imperatives for reversing humankind’s present collision course become
ever-clearer, the parklands of the world can serve with other healing forces to
provide alternatives, to show the limits upon us, to find intangible, non-
consumptive forms of wealth and satisfaction.

All of this resides squarely in our respective park missions: Inspiration—yes.
Education—yes. Environmental health—yes. Social inclusion and healing—yes.
Scientific research, including globalchange networking and forecasting—yes.
These are some of the reasons for which natural and cultural parks have been set
aside. There are many more—all of them contributory to reform.

We in fact violate our public trust if we default on these broad duties and
obligations. We become mere facility managers—emptying the trash and clipping
the grass. None of our parks came into being with such mundane functions
(however necessary) as justification. All symbolize higher value systems.

Then let us employ these places and the value systems they represent to help
humanity save itself, and the world, and indeed the parklands themselves—which
can survive only in context. And let us start, each of us, right where we are.
Don’t wait for the thunderbolt from on high. Create your own direction, then
form alliances with people of like mind. Your own park story—human and
natural—is where you begin.

Thisissue of THE GEORGE WRIGHT FORUM will give you some clues.

Keep the faith,

Bill Brown
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Call for Papers

Sustainable Society and Protected Areas

Challenges and Issues for the Perpetuation
of Cultural and Natural Resources

The 8th Conference on Research and Resource Management
in Parks and on Public Lands
April 1721,1995 % Portland, Oregon

Sponsored by The George Wright Society

The 1995 George Wright Society Conference is dedicated to the exploration of
sustainability as it relates to parks and other protected areas. Emphasis will be placed
on the value of natural and cultural resources as the objects of sustainable
management and as reference points for the larger society. The program will also
include a variety of contributed papers and posters organized around topics of major
interest in protected area management and research.Subjects may address any
discipline involved with protected areas—from prehistoric archeology to marine
zoology—or resource type. Papers are needed on research, interpretation, and
management. ‘

The George Wright Society Conference on Research and Resource Management in
Parks and on Public Lands is the USA’s premier interdisciplinary conference on
protected areas. Our most recent conference brought over 500 people together to
share problems and information, hear new perspectives, and contemplate critical
questions about the future of protected areas. Aside from the presentation of papers
and posters, the conference will include keynote addresses from major figures in
conservation, as well as several plenary sessions, each focusing on the relationship
between “sustainability” and protected areas.

Portland, widely recognized as one of North America’s most attractive cities, is a
short drive from some of the Pacific Northwest’s finest natural areas, such as Mount
Hood, Mount St. Helens, the Columbia River Gorge, and the Oregon coastal state
parks. Nearby cultural sites include Fort Vancouver, Fort Clatsop, and the Warm
Springs Tribal Museum. The conference will take advantage of Portland’s proximity to
these protected areas by offering mid-week field trips to participants. Several special
events are planned for the conference week, including an opening reception and the
GWS Awards Banquet.
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ABSTRACTS & REGISTRATION

To adequately plan and organize the conference, authors are requested to submit
abstracts of their proposed sessions, papers, and posters. Session proposals should
indicate how the session might relate to the rest of the conference, given its theme and
the suggested topics below, as well as who will chair the session, what format it will
take, and who will be invited to participate. Proposals for debates, round-table
discussions, and other interactive formats are welcome. Preference will given to paper
proposals having broad applicability, although case studies or reviews of programs
may be used as illustrative or support material. Generally, posters are devoted to
presenting case studies or other work in progress. Poster presenters may also, if they
wish, prepare a paper based on their poster to be included in the conference
publication.

While no explicit format for abstracts is required, do include a title for the session,
paper, or poster; do include the name, affiliation, address, telephone number, and fax
number of each author or presenter; and don’t exceed 150 words. Abstracts should be
faxed or postmarked by May 15, 1994, to the GWS office (address below). If you
would like the complete Call for Papers brochure, which contains a suggested list of
topics and more detailed information on the conference, call the GWS office (GWS
members will automatically receive this information.

The basic registration fee will include attendance at all conference sessions, the
opening reception and keynote address, information materials, and refreshments
during breaks between sessions. Meals, field trips, transportation, and lodging are not
included. Conferees may choose to sign up for field trips and additional special
events “a la carte” at an added cost. Details will be inlcuded in the registration
package, which will be ready in September 1994. The package will contain a
registration form with selection guide to field trips and other special events, a
preliminary program, a complete fee schedule, hotel registration information, and
information on Portland attractions. Only those who contact us will automatically

receive the registration package.
Please note that George Wright Society members will be able to register at a substantially
lower cost than non-members. Anyone who joins the GWS or renews their membership

during 1994 will be considered a member in good standing for conference registration
purposes. Membership may be obtained by filling out the form in this issue.

INTERESTED?
If you would like to receive a registration package, or simply more information,
contact the GWS office. We will be happy to answer any questions you might have—

call us!
The George Wright Society
P.%. Boxg65
Hancock, Michigan 49930-0065 USA

T (906) 4879722 —fax (906) 487-9405
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Society News, Notes ‘@ Mail

Erratum: Correct version of paper on GIS at Colonial National
Historical Park is available

We must apologize for an error we
made in composing the last issue of
THE GEORGE WRIGHT FORUM (Vol.
10.No. 3). We mistakenly published a
not-quite-final version of “What
We've Learned About GIS: One
Park’s Experience in the World of
Geographic Information Systems,” by
Chuck Rafkind, Hugh Devine, John
Karish, and Patti Dienna. The article
explored in very useful detail the

application of GIS at Colonial
National Historic Park. We
erroneously typeset the copy from an
earlier diskette, and for this we
apologize to our readers and the
authors. If you would like a free copy
of the correct version, please send a
note to The George Wright Society,
P.O. Box 65, Hancock, MI 499300065
USA, or you may call us at (906) 487-
9722 or fax us at (906) 487-9405.

Toothman, Veirs re-elected to Board; Minnucci reappointed

Two incumbent Directors of the
Sodiety’s Board, Stephanie Toothman
and Stephen D. Veirs, Jr., were re-
elected to three-year terms in the an-
nual fall Board balloting. They were
challenged by Ann Hitchcock and
John Donahue. The results were an-
nounced at the Society’s Annual
Membership Meeting on November
13 in San Francisco. At the Board
meeting on that date, George J. Min-
nucdi, Jr., was reappointed to asecond
three-year term on the Board.

Toothman and Veirs were first
elected to the Board in 1989.
Stephanie is regional historian and

chief of the cultural resources division
of the USNPS Pacific Northwest Re-
gion in Seattle. Until recently, Steve
was unit leader at the USNPS Cooper-
ative Studies Unit at the University of
California at Davis; he has now been
transferred to the National Biological
Survey. George, who was first ap-
pointed to the Board in 1991, is the
president of the Eastern National Park
and Monument Association.

Nominations for the 1994 Board
election will be accepted through June
1, 1994. For details, contact the Society
office at the address or phone
numbers above.

Assessment of New York State Park System published

In June 1993 the New York State
Office of Parks, Recreation and His-
toric Preservation finished a statewide
analysis of problems and threats fac-

ing one of the USA’s largest and most
diverse state park systems. Entitled

Fostering Environmental Stewardship: A
First Report on Managing and Protecting
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the Natural and Cultural Resources of the
New York State Park System, the study
made a first-cut evaluation of the
condition of the state’s parks, which
include not only recreational areas
and historic sites but the vast Adiron-
dack Park.

One of principal findings of the
study was that there are strong paral-
lels between the challenges facing New
York’s parks and those in the other
states that have carried out similar
studies: California, Pennsylvania, and
Missouri. Moreover, state parks ap-
pear to share many of the same
problems as the U.S. National Park
System and parks outside the USA.

The study listed seven areas of en-
vironmental concern, ranked accord-
ing to significance. The most acute was

encroachment of residential and
commercial development on park
boundaries, followed by high levels of
visitation and overuse, degradation of
water quality, deficiencies in staff de-
velopment and training in natural and
cultural resources management, in-
pairment of visual qualities, incom-
plete survey data on biological re-
sources, and loss of critical wildlife
habitat areas. The study issued fifty
recommendations for dealing with the
situation.

To obtain more information about
the study, contact Thomas L. Cobb,
New York State Office of Parks,
Recreation and Historic Preservation,
Building 1, Nelson A. Rockefeller Fn-
pire State Plaza, Albany, NY 12238.

Travel grants for study at Forest History Archives

The Forest History Soc1ety, anon-
profit educational organization affili-
ated with Duke University, has an-
nounced the availability of its Alfred
D. Bell, Jr., travel grants for 1994.
Those wishing to study at the Society’s
library and archives may receive up to
$750 in support of travel and lodging
expenses. Eight Bell grants were

awarded during 1993. There is no
deadline for applications, which are

currently being accepted. For informa-
tion on the Society’s holdings and ap-
plication procedures, write” Bell
Travel Grants, Forest History Society,
701 Vickers Ave., Durham, NC 27701,
9196829319.

GWS helps fund human ecology / climate change workshop

The Society helped underwrite a
recent workshop on “Human Ecology
and Climate Change: The Role of
Parks and Protected Areas.” The
workshop, which was organized and
primarily sponsored by the USNPS,
was held at Pack Forest, LaGrande,
Washington, October 17-21, 1993. The
workshop addressed the topic of hu-
man interactions with climate change
and the societal and cultural implica-

tions of global change. The meeting
brought together researchers from
the Pacific Northwest, Alaska, Canada,
and elsewhere. The key papers from
the workshop, which will be published
as abook, will provide a basis for a se-
ries of work groups that will develop
managementissue statements and re-
search agendas for the USNPS to use
in addressing the questions surround-
ing human ecology and climate
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change. For more information onthe  Park Studies Unit, College of Forest
workshop and the follow-up book,  Resources—AR-10, University of Wash-
contact Darryll R. Johnsonor David L. ington, Seattle, WA 98195.

Peterson at the USNPS Cooperative

Upcoming Conferences:
National Symposium on Urban Wildlife,
North American Wildlife and Natural Resources Conference

A National Symposium on Urban 10921 Trotting Ridge Way, Columbia,
Wildlife is planned for October 2226,  Maryland 21044 USA; phone (301) 5%-
1994, in Bellevue, Washington (a sub- 3311
urb of Seattle). Itis being convened by The theme of the 59th North
the National Institute for Urban  American Wildlife and Natural Re-
Wildlife. The symposiumwill coverall  sources Conference will be
aspects of wildlife conservation in “International Partnerships for Fish
metropolitan areas. Among the topics:  and Wildlife.” The conference will be
urban ecology, the social need for  in Anchorage, Alaska, from March
wildlife in cities, urban greenways,  18th through the 23rd, 1994. A wide
habitat restoration, and legal consid-  variety of special events is planned in
erations. For more information, con-  addition to the conference sessions.
tact Dr. Lowell W. Adams, National  Contact: Wildlife Management Insti-

Symposium on Urban Wildlife, Na-  tute, 1101 14th Street NW, Suite 801,
tional Institute for Urban Wildlife,  Washington, DG.20005.

K/
L X4
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Why Sustainability?

Joseph C. Dunstan, Katherine L. Jope

, and Geoffrey M. Swan

U.S. National Park Service, Pacific Northwest Region, 909 First Avenue, Seattle, Washington
98104

An unexamined life is not worth living.

—Socrates

Introduction
e are in the midst of a sustainability revolution. Every day environmen-
talists, members of the “wise use” movement, and government offi-
cials from the United Nations and the industrialized and third world

countries are embracing the concept of “sustainable development.” How is this
apparent consensus possible when so many diverse groups and individuals have

such different value systems and goals?

Conservation biologist Reed Noss
believes that sustainability as a notion
is popular because it represents the
perfect middle ground in human and
natural resource conflicts. To protect
wilderness and biodiversity would de-
mand radical changes in the way we do
business as a society. On the other
hand, embracing sustainability is safe
and non-threatening. “How on earth
could anyone be opposed to sustain-
ability?” asks Noss (1991:120).

In the speak-easy world of politics,
sustainability is popular precisely be-
cause of its lack of meaning. This often
gives the illusion that everyone is in
agreement; that an activity must be
good because it is “sustainable”; that
things are fine just the way they are;

and that, while minor changes maybe
required, major societal changes
which are inevitably painful are un-
necessary.

While we all may agree on the
word, we would not all agree with a
particular definition of sustainability.
Thus we are still faced with reconciling
the conflicting goals of diverse groups,
agencies, and governments with re-
gard to land and resource manage-
ment.

The purpose, then, of this winter
issue of THE GEORGE WRIGHT FORUM
is to bring together an array of indi-
viduals who have thought a great deal
about sustainability, sustainable de-
sign, and our role in the universe
around us.

Volume 10 - Number 4
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Sustainable development

The term “sustainability” first be-
came popular with Lester Brown’s
book Building a Sustainable Society, and
with the IUCN’s World Conservation
Strategy, both of which appeared in
1980. Since then, several other groups
have called for sustainable initiatives
of one form or another:

+ The World Commission on Envi-
ronment and Development
(WCED), chaired by Gro Harlem
Brundtland, published a report
calling for sustainable development
worldwide (WCED 1987).

+ The Ecological Society of America
launched a Sustainable Biosphere
Initiative (Lubchenco etal. 1991).

+ TheU.S. government, under the di-
rection of Vice President Al Gore,
is currently pursuing a national
strategy for sustainable develop-
ment and has established a Presi-
dential Council on Sustainable De-
velopment.

« The U.S. National Park Service,
through its 75th-anniversary “Vail
Agenda,” is now integrating sus-
tainable design principles into park
planning and facility design.
Building on these initiatives, the

next George Wright Society confer-

ence, scheduled for April 1995 in Port-
land, Oregon, will have “Sustainable

Society and Protected Areas” as its

theme.

There are many who define sus-
tainability as “that which can be sus-
tained.” According to this definition,
there is no difference between
“sustainability” and traditional con-
cepts of sustained-yield harvest using
single-species or single-resource man-
agement. Such “sustainable harvest”

focuses on the relationship of rates of
harvest to reproductive rates of a
given resource. The resource is con-
sidered in virtual isolation from its en-
vironment, with no consideration
given to ecological linkages except
simple correlations with its food base
and other features that have clear and
direct repercussions for reproductive
and mortality rates (Schemnitz 1980,
McEvoy 1988).

This use of the term “sustainability”
parallels the approach of the Brundt-
land Commission in adopting sustain-
able development as the pivotal con-
cept of its report Our Common Future.
The Commission defined develop-
ment as sustainable if it “meets the
needs of the present without com-
promising the ability of future gener-
ations to meet their own needs”
(WCED 1987:8). They expanded an
this human-centered approach by fur-
ther defining sustainable development
as economic growth. “If needs are to
be met on a sustainable basis,” they
stated, “the Earth’s natural resource
base must be conserved and en-
hanced.... It will be necessary to turn
to methods that produce more fish,
fuelwood, and forest products under
controlled conditions” such as aqua-
culture and tree farms (WCED
1987:57-58). In the view of the Brundt-
land Commission and others (such as
Norgaard 1988), sustainable ecosystem
management implies more so-
phisticated manipulation of the bio-
sphere, with multi-national planning
and cooperation to raise worldwide
living standards while protecting criti-
cal life-support systems and the ability
of resources to renew themselves.

The Brundtland Commission
urged us to see human populations

10
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notjustin terms of numbers, but also
as a “creative resource.” Yet Vitousek
et al. (1986:368-373; cited by Orr
1992a:7) estimated that humans now
use, directly and indirectly, 40% of the
net primary productivity of terrestrial
ecosystems on the planet, thus
changing climate, exterminating
species, and toxifying ecosystems (Orr
1992a:7). Increasing economic pro-
ductivity and enhancing lifestyles
worldwide will inevitably mean divert-
ing increasing amounts of energy and
resources to human purposes, leaving
less to support the complex ecosys-
tems of which we are a part.

Therefore, an approach to sustain-
ability based on human-centered utili-
tarian values cannot be succeed in the
long-run.

Sustainability and ecological thinking

There is a growing sense of appre-
hension about society’s efforts to na-
nipulate ecosystems. Eckersley (1992:
52) stated that “nature is not only
more complex than we presently know
but also quite possibly more complex
... than we aan know.”

With the power we wield, the con-
sequences of a mistake are greater
than ever before. In the U.S., just one
aspect of the consequences of our
traditional approach to the environ-
ment is evident in the endangered
species dilemma. For a time, the de-
bate over the spotted owl in the Pacific
Northwest was reduced to arguments
over how many jobs would be lost to
save a few owls. Following the Forest
Summit, led by President Clinton in
April 1993, a Forest Ecosystem Man-
agement Assessment Team was as-
signed to evaluate alternative options
for forest management and their ef-

fects on the entire spectrum of species
associated with old-growth forest
ecosystems. In carrying out its charge,
the team found that owls were just the
smallest tip of the forest-ecosystem
iceberg. They found that their as-
signment involved assessing the effects
of forest management options on 524
species of mushrooms and other
fungi; 106 of mosses and other
bryophytes; 142 of lichens; 127 of vas-
cular plants; 102 of slugs, snails, and
other molluscs; 18 of amphibians; 38
of birds; 27 of mammals; and more
than 7,000 of insects and other
arthropods (Thomas 1993).

Taken individually, conserving each
of these species seems like an insur-
mountable task. Falk (1990) stated
that government acquisition and
preservation of habitat for every geo-
graphic variant of every rare species
would require an impossibly large in-
vestment of capital. Instead, he pro-
posed investment in off-site genetic
conservation such as germplasm
banks and cultivated populations.

However, Thomas (1993) seemed
to come to the realization that more
important than the species themselves
are the functional linkages among
them. This situation is similar to that
faced by quantum physicists when they
began to look at scales smaller than
the smallest known particles. Instead
of finding still more minute particles,
they found only “probabilities of exis-
tence.” They realized that it is not the
particles themselves that are impor-
tant, but rather their interactions and
interrelationships. The same holds
true as we examine ecosystems more
closely. While it might be possible to
conserve species in zoos or conserve
their genetic materials frozen in test
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tubes, this misses the essence of their
existence. What’s important is not the
species themselves, but their interre-
lationships. As physicist Fritjof Capra
putit, “It’s not the dancers, but the
dance” (Capra 1978).

When we degrade the environ-
ment, it’s not the loss of species that is
of ultimate importance, but rather the
loss of connections and dynamic inter-
relationships. As we raze forests, or
drain wetlands, as toxic pollutants
seep from dumps or are released into
waterways and the sea, what does this
do to the connections? Humans are
woven into this web of connections as
well. What are the consequences of
each decision we make?

Sustainability and ethical thinking

There is anillusion that sustainabil-
ity can be achieved through technolog-
ical and scientific processes. Inherent
in our scientific studies and the devel-
opment of technology is the use of
models to simplify complex systems
with the intent of enhancing our un-
der-standing. The result is an illusion
that we have sufficient understanding
to manipulate these systems. The
consequence of maintaining this illu-
sion is that each technological “fix” di-
rected at one problem creates a dozen
more problems in need of fixing
(Ludwig etal. 1993).

To help achieve sustainability, the
Ecological Society of America pro-
posed research focused on under-
standing the underlying processes of
ecosystems in order to prescribe more
effective management strategies
(Lubchenco et al. 1991). Norgaard
(1988) proposed that “flow resource
systems” such as the services of soil
microbes that affect atmospheric

gases must be understood and man-
aged, both locally and globally.

But resource problems are not
technological problems; they are hu-
man problems. The solutions lie not
in better technology but in addressing
our cultural beliefs and practices that
are disrupting the capacities of ecosys-
tems to sustain themselves.

Some believe that adopting a sus-
tainable approach means increasing
recycling, reducing waste, and selecting
“green” products. While these are
important steps, they are superficial
steps that fail to address the funda-
mental problems. Ecosystems do not,
and cannot, expand their life-sustain-
ing capacities in response to the ex-
panding desires of cultures or explod-
ing global populations. We must, in-
stead, look within ourselves as we
move towards a sustainable life.

Resolving the problems of sustain-
ability will require greater philosophi-
cal depth and perspective. The words
“sustainable development” do not
carry with them any sense of the moral
vision that is needed. To move to-
wards a sustainable life will require
that we shed our anthropocentric mo-
tions that humans somehow live at the
center of the universe. A sustainable
life is based on the knowledge that
humans are simply a part of larger
global processes, and that it is our re-
sponsibility through our actions to
build and not destroy these processes
and, according to Heidegger (1962), al-
low for the potential of beings on the
earth.

In order to accomplish this, we
need a population that is both ecolog-
ically literate and competent. Ecologi-
cal literacy is more than technological

12
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cleverness. Ecological competence
implies education and experience that
develop the practical art of living well
ina particular place (Orr 1992a:84).
While we believe that we are un-
dergoing an explosion of knowledge,
the fact is that some kinds of knowl-
edge are growing while others are in
decline. Among the losses are vast
amounts of genetic information from
the wanton destruction of biological
diversity, due in no small part to
knowledge put to destructive pur-
poses. With the absorption of cultures
into a worldwide, homogeneous and
cosmopolitan society, we are also
losing the intimate and productive
knowledge of our landscape (Orr
1992a:152). In the words of Barry
Lopez: “Year by year, the number of
people with first-hand experience in
the land dwindles ... herald[ing] a so-
cietyin which it is no longer necessary
for human beings to know where they
live except as those places are de-
scribed and fixed by numbers.”

Society is always looking for a tech-
nique; a clever and easy way to get out
of a seemingly intractable situation.
The solution does not lie in managing
ecological systems, or managing tech-
nology, butin learning how to manage
ourselves within these systems.

Sustainable design
What then, does sustainable think-
ing based on ecology have to say
about design?

+ Left toitself, nature evolves in ways
that tend to create systems that are
stable over long periods of time
within relatively narrow limits (Orr
1992a:58).

+ The concept of sustainability im-
plies the recognition of limits in-

herent in ecological systems. The
same recognition must become an
integral part of social values, laws,
and institutions that affect every-
one (Orr 1992a:178).

* A solution is good when it is in
harmony with the larger patterns in
whichitis contained (Berry 1981).

+ Good solutions “solve for pattern”;
that is, they solve more than one
problem while creating no new
ones (Berry 1981).

+ Our linear industrial systems
should be replaced with cyclical
ones that emulate nature; ones in
which waste products from one
process become a key resource for
another, and nothing is wasted
(Train 1993:12).

David Orr (1992b) said it best when
he described ecological design (or sus-
tainable design) as: “the set of percep-
tual and analytic abilities, ecological
wisdom, and practical wherewithal es-
sential to making things that fit in a
world of microbes, plants, animals,
and entropy. In other words,
[sustainable design] is the careful
meshing of human purposes with the
larger patterns and flows of the natu-
ral world, and careful study of those
patterns and flows to inform human

purposes.”

Instead of viewing nature as a set of
limits, we should consider it a model
for the design of housing, cities,
neighborhoods, farms, technologies,
and regional economies. The case for
regarding nature as a model rests on
the recognition that the biosphere is a
catalogue recorded over millions of
years of what works, including life
forms and biological processes. A new
aesthetic would evolve from sus-
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tainable design; an aesthetic based on
ahealthy, vibrant, and thriving ecosys-
tem. And when an ecosystem is un-
healthy or not thriving due to past de-
velopment, building and design
should heal the scars (Orr 1992a).

Bob Berkebile, a prominent Kansas
City architect and one of the contribu-
tors to the USNPS’s Guiding Principles
of Sustainable Design, suggests that
“we’re rediscovering that we can areate
buildings and neighborhoods that
respond to their environment, just as
aliving system would” (Gilman 1993:9).

Clearly, there is simply no way we
can achieve a sustainable future with-
out major changes in our built envi-
ronment. We need to go beyond min-
imizing the impact of each design
decision—enlightened mitigation—and
adopt a design process that responds
to existing ecological conditions, a
process that emulates the efficdency
and diversity of nature and that is
adaptive and evolving. This will involve
shrinking our urban footprint and
returning land to natural habitat.
Much of our hard pavement should
be replaced with urban forestry and
wildlife corridors, and the rest with
porous pavement to reestablish natu-
ral drainage patterns. “If we allow the
systems we’ve hidden—like streams
and sewers—to come back to the sur-
face, we’ll become more aware that
they are important components of a
living system, and we’ll accept more of
the responsibility for managing, sup-
porting and restoring them” (Gilman
1993:11).

Because sustainable design de-
scribes anideal, it is vulnerable to our
human tendency to distort the mean-
ing of a term when itis convenient.

Aldo Leopold wrote, “All ethics so tar

‘evolved rests upon a single premise:

that the individual is a member of a
community of interdependent parts.
... The land ethic simply enlarges the
boundaries of the community to
include soils, waters, plants and
animals”; collectively, “the land” (Leo-
pold 1949:203). Sheldon (1993:3)
added, “If we human beings learn to
see the intricacies that bind one part
of a natural system to another and
then to us, we will not argue about the
importance of wilderness preserva-
tion, or over the question of saving
endangered species, or why we need
to develop means by which we can
protect private land as well as public
land, or how communities must base
their economic futures not on short-
term exploitation, but on long-term
sustainable development. If we learn,
finally, that what we need to manage is
not the land so much as ourselves in
the land, we will have turned the his-
tory of American land use on its
head.”

Sustainability, respect, and
responsibility

So what is sustainability? Sustain-
ability is not alist of do’s and don’ts. It
is nota set of techniques that can be
found in-a manual and mechanically
applied. Aswith respect, where there
is no one set of rules that one can
follow in order to be judged “a re-
spectful person” by society, there also
is no set of rules that one can follow
to achieve sustainability.

Perhaps sustainability is not some-
thing to be defined, but to be de-
clared. Itis an ethical, guiding princi-
ple based on actions and conse-
quences, limitations, an awareness of
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trade-offs, and a sense of responsibil-
ity. Responsibility for the present, not
simply to strive for a built environment
with much lower environmental
impacts while enhancing health, com-
munity, and quality of life. Laudable
though this effort is, we should strive
for restorative design with 7o net envi-
ronmental impacts or even a positive con-
tribution to the environment whenever we
build in it. And, above all, responsibil-
ity for the potential of all the unborn
generations of beings on our planet.

Contributors

The journey towards sustainability
is as much a personal journey as a
professional one. It is not surprising
then, that several of the authors in-
cluded in THE GEORGE WRIGHT
FORUM have chosen to share their
personal thoughts and processes in
their journey towards sustainability,
and our place in the world around us.

Phil Pister is a fisheries biologist
with the Desert Fishes Councilwho
single-handedly saved a desert fish
species in abucket as the only spring it
inhabited dried up. He argues that
society is torn between greed and self-
preservation. The solution to this co-
nundrum is to put an emphasis on
public education. We have relied on
the scientists in the past; it is time to
look to the philosopher to help us
through these great moral debates.
We must learn to think at “rightan-
gles” to gain a new perspective. Finally,
Pister believes that we need a
transformation of society’s relation-

ship with nature because, while we
concentrate on saving species, moral-
ity may be the endangered species.

J- Baird Callicott, a professor of
philosophy at the University of Wis-

consin, is recognized as an expert on
the writings and philosophy of Aldo
Leopold. In his essay, Callicott pre-
sents a brief history of the American
experience in conservation and
preservation, based on the philoso-
phies espoused by Gifford Pinchot
and John Muir. He argues that
preservation and conservation are ob-
solete concepts and believes we must
find a new way of thinking about this
intractable problem. Uncomfortable
with the terminology of “sustainable
development,” Callicott believes that
sustainable thinking should reflect the
symbiotic relationship between people
and land, a concept advanced by
Leopold. He believes that Leopold’s
“harmony with nature” is the correct
and logical answer. Callicott argues
that ecosystems should be managed,
but not for commodity production.
Rather, they should be managed for
their own health and integrity.

Stephen Viederman, president of the
Jessie Smith Noyes Foundation, takes
adecidedly economic view of our hu-
man-environment relations. Describ-
ing nature as capital, he attempts to
lay out a new economics for sustain-
ability. He identifies the sources of
unsustainability in our society, and
then proceeds to take on the Her-
culean task of identifying the prind-
ples, the goals, and the characteristics
of sustainability. Politics today reflects
the values of competing special inter-
ests. Viederman believes that politics
must instead reflect a broader set of
values. He concludes his essay with an
appeal for logic and science, yet asks
that we not fear emotion and spirit.

Gary Meffe, aresearch biologist at
the University of Georgia’s Savannah
River Ecology Laboratory, believes
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that we have allowed politics and eco-
nomics to direct resource manage-
ment. While many believe that the
“real world” is based on economic re-
ality, Meffe argues that the real world
actually consists of the immutable laws
of nature. This requires a paradigm
shift away from the outdated
socioeconomic system currently in
place, which is responsible for our
current predicaments. He believes
that we must mature as a species, and
drop our techno-arrogant thinking.
Land managers are compelled to rec-
ognize natural laws rather than politi-
cal expediency and short-term eco-
nomic gain. Lastly, he agrees with Pis-
ter that the answer lies in the educa-
tion of our children.

The Denwer Service Center, the design
and construction center for the U.S.
National Park Service, published Guid-
ing Principles of Sustainable Design, a
collaborative effort of individuals rep-
resenting professional design and
conservation groups, various offices of
the USNPS and national and local
governmental agencies, and eco-
tourism resort operators in October
1993. Site design is a process of inter-
vention involving the sensitive integra-
tion of circulation, structures and utili-
ties within natural and cultural envi-
ronments. The Guiding Principles of
Sustainable Design suggests that the
goal of sustainable development and
sustainable building design is to create
optimum relationships between peo-
ple and their environments. The sug-
gested principles to be used in the de-
sign and management of park and
other visitor facilities emphasize envi-
ronmental sensitivity in planning, de-
sign, construction, operation and
maintenance; the use of non-toxic ma-

terials, resource conservation, and re-
cycling; the integration of visitors with
natural and cultural settings; and to
affect not only immediate behaviors
butalso the long-term beliefs and atti-
tudes of visitors. The long-term objec-
tive of sustainable design is to mini-
mize resource degradation and con-
sumption onaglobal scale.

Javier Barba is a Spanish architect
who strives to develop connections
with the surrounding environment
and incorporates a sense of place in
projects built around the world.
Through examples of his work he
takes us on a journey of what he calls
creative sustainable architecture. He
believes that the very nature of archi-
tecture is creating a relationship be-
tween humankind and the earth and
sky. Yet his dream to build a complete
new island points to the inherent
struggle between having respect for
the environment, and our urge to
modify and change the environment.
This dichotomy points out the diffi-
cultyin trying to develop a sustainable
approach to design and planning.

_Joan Hirschman, formerly aland-
scape architect with the USNPS, is an
assistant professor at California Poly-
technic State University, Pomona. She
is concerned that the term “sustain-
ability” is popular because it can mean
so many things to so many people.
Sustainability cannot be trendy, and
must be long-term. She is a strong
supporter of the Denver Service
Center sustainability initiative and
takes us on a very personal journey
into the conversion of information
into abilities and motivation. She be-
lieves that three things are required:
values, motivations, and institutions.

David Cox, a professor of Veteri
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nary Medicine, along with graduate
students Val Beasley and Paul An-
drews, explore alternative concepts of
sustainability. They contend that eco-
nomic and ecological considerations
are not mutually exclusive. Focusing
on the Pacific Northwest timber de-
bate, Cox argues that the adversarial
barriers long a part of the environ-
mental-economic debate must be bro-
ken down and that long-term eco-
nomic wellbeing depends on ecologi-
cal wellbeing.

John Reynolds, deputy director of
the U.S. National Park Service, out-
lines the evolution of design within the
agency once a decision to build a facil-
ity has been made. He discusses the
Brundtland Commission’s definition
of sustainable development as further-
ing the well-being of people. More

importantly, he recognizes the essen-
tial basis of sustainability as an atti-
tude of respect for all life.

John R. Anfield, director of planning
for Peak National Park in England, de-
scribes national parks in Europe, de-
tailing examples from England. Lo-
cated in the midst of densely popu-
lated Europe, these national parks
cannot be considered natural and un-
touched; in fact, communities are en-
compassed within many European na-
tional parks. With the primary aim of
these parks to conserve the environ-
ment, this suggests the pursuit of sus-
tainable lifestyles. Anfield summarizes
efforts being made to ensure that
growing tourism is compatible with
conservation of national park values in
Europe.
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Some Thoughts on Sustainability

Edwin P. Pister
Desert Fishes Council, P.O. Box 337, Bishop, California 93515

One of the penalties of an ecological education is that one lives alone in a world of wounds.
Mouch of the damage wnflicted on land is quite invisible to laymen. An ecologist must either
harden his shell and make believe that the consequences of science are none of his business, or he
must be the doctor who sees the marks of death in a community that believes itself well and does
not want to be told otherwise.

—Aldo Leopold, Round River (1953)

ost people are keenly aware that neither individuals nor their govern-
ment can long allow dollar expenditures to exceed income, yet this
principle is usually (and perhaps conveniently) ignored when applied
to utilization of natural resources. This strange inconsistency assumes enormous
importance in any strategy that might be devised by conservation biologists and
other concerned citizens in attempting to bring the United States and other de-

veloped nations into a mode of sustainable resource use.

Although it is surely prudent to be
honest with ourselves in such matters,
there is little comfort to be gained by
acknowledging the enormity of forces
which, in the pursuit of short-term fi-
nancial advantage and stockholder sat-
isfaction, will actively and steadfastly
oppose any major effort to limit use of
natural resources. An example here is
provided by the reluctance of the tim-
ber industry and timber-dependent
communities to restrict operations an
oldgrowth forests, although they are
keenly aware of the finite nature of
the oldgrowth resource.

All one need do to become a realist
in this respect is to review daily stock
market reports in a major newspaper.

The various corporations listed (and
there are thousands) primarily oper-
ate to achieve maximum corporate
profits, with relatively little thought be-
ing directed to the long term. It is
ironic how, at this stage of societal
evolution, we find ourselves torn be-
tween two of our most basic motiva-
tions: greed and self-preservation. In
contemplating our future in this re-
spect, one may be either optimistic or
pessimistic, depending upon one’s
moodat the time. On bad days there
isareal tendency to assume that there
is no hope, and that we had just as
well “chuckitall.” Then, upon a mo-
ment of sober reflection, we recognize
the total unacceptability of such a po-
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sition. This may prove to be the
greatest challenge yet faced by hu-
mankind, and we have no reasonable
alternative but to try our best. The
stakes are just too high to do other-
wise in a matter that will so profoundly
affect all future generations.

Further complicating the issue is
economic competition between ma-
tions, a number of which build eco-
nomic activity around a principle of
“Maximize profits in the exploitation
of aresource and, when that resource
is gone, shift to something else.” Ex-
amples of this may be found in the at-
titude of Japanese industry toward
tropical rainforest destruction and
commercial exploitation of whales, or
our own attitude toward old-growth
forests. The problem ofachieving
sustainability obviously transcends in-
ternational boundaries and becomes
global in nature.

Because of the huge amounts of
money involved, and the ability of
money to influence the political pro-
cess, it stands beyond the realm of
probability to expect meaningful sus-
tainability legislation to be enacted by
the U.S. Congress or, for that matter,
any world legislative body. Rather, it
will need to begin at the grassroots
level. Public education, therefore, as-
sumes a role of enormous importance.

The nature and direction of public
education is of course of paramount
importance here.

When I began my career in fishery
science 40 years ago, society looked to
science as a means of solving both so-
cietal and technological problems.
This, however, has turned out to be a
two-edged sword. Science has indeed
produced many advances for the ben-

efit of humankind, butin so doing has
elevated developed nations to a
bloated standard of living that obvi-
ously cannot be continued and ex-
panded indefinitely. This is especially
true when viewed in light of the ex-
plosion of worldwide population,
which is expected to double again by
the midpoint of the 21st century. Iron-
ically, we now find ourselves turning,
not to scientists, but to philosophers
in an effort to evolve a value system
within the developed nations that will
allow us to be satisfied with less con-
sumption as we work toward imple-
menting a sustainable future. Again,
the process will not be an easy one.
At this writing (late September) com-
mercial television is already gearing up
for Christmas advertising, with a pri-
mary target being young children.
Once established, an escalating stan-
dard of living becomes extremely diffi-
cult to change. If a reader should
question this statement, think for a
moment how you might react to a re-
duction in your standard of living or a
changein your lifestyle, then try to an-
ticipate the reaction of the average
American citizen, the great majority of
whom are not finely tuned to resource
and environmental issues.

During the recent past three excel-
lent and highly relevant books have
come to my attention and have served
to sharpen my thinking relative to sus-
tainability. They are: TheDeath of In-
dustrial Civilization by Joel Jay Kassi-
ola, Envisioning a Sustainable Society by
Lester W. Milbrath, and Ecological Lit-
eracy: Education and the Transformation
to a Postmodern World by David W. Orr,
all components of a State University of
New York Press Series in Constructive
Postmodern Thought. The latter two
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volumes speak extensively of the role
of education in achieving our goals.
Orr (1992, p. 84) states the problem
I see no prospect whatsoever of
building a sustainable society with-
out an active, engaged, informed,
and competent citizenry. The envi-
ronmental movement is almost
without exception one in which citi-
zens forced governments and large
economic interests to do something
they were otherwise notinclined to
do. Itis quite literally a democratic
movement, but it will not necessar-
ily remain such without an unwaver-
ing commitment by educational in-
stitutions to foster widespread civic
competence.
He states the problem of attaining
sustainability as one not only requiring
a massive educational process, but
also one requiring a change in our
educational system. Thisisa concept
with which I fully agree (Pister 1992) if
we are to produce leaders capable and
willing (in the words of Aldo Leopold
and reiterated by Orr) to “think at
right angles” to their particular spe-
cializations. To accomplish this will
require a broadening of undergradu-
ate curriculum to encompass a diver-
sity of educational input, lest our edu-
cational institutions remain essentially
technological factories producing mis-
siles without guidance systems.
Perhaps a personal anecdote might
serve to expand upon this point.
When I enrolled in A. Starker
Leopold’s curriculum in Wildlife Con-
servation at Berkeley more than 40
years ago, I found that it was included
within the College of Letters and Sci-
ence. Fortunately for me (although I
could not really comprehend its signif-

icance at the age of 19), I was required
to spend virtually the entire first two

years taking courses in English and
speech, philosophy, music, economics,
foreign language, history, and other
broad disciplines, most of which
seemed utterly worthless to me at the
time. When I registered my concern

over this, Starker arranged an ap-
pointment for me with the Dean of
Letters and Sciences, Alva R. Davis.

Perhaps in his late 60s at the time, he
listened thoughtfully to my sad tale of
woe and responded essentially as fol-
lows: “Iunderstand what you are say-
ing. I'have heard the same story many
times before. But trust us. We
(speaking for his colleagues in the
humanities) have been in the business
of refining the educational process for
thousands of years. We think we have
agood idea of what produces an edu-
cated person, and we feel it’s more
important that your education here at
Berkeley make your life than your liv-
ing.”

Even at the tender age of 191 could
understand the message Dean Davis
was trying to convey. His wisdom had
much to do with the fact that I am
writing this essay, and in retrospectit
is clear that my exposure in early years
to abroad humanities curriculum was
paramount in establishing the values
that have since directed my life, values
that tell me unequivocally that sus-
tainability in the long run is vastly
more important than short-term ma-
terial gain. Starker (Aldo Leopold’s
eldest son) was a chip off the old
block. I was taught early on to “think
atrightangles” to my area of special-
ization. The different drummer I be-
gan to hear more than 40 years ago
now has me (in retirement) writing es-
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says concerning the need for sustain-
ability, whereas many of my colleagues
from university classes produced es-
sentially in the two decades following
World War Il are dead (either literally
or figuratively) or playing out their
remaining years in tour buses or golf
courses. Studies in ecology or envi-
ronmental philosophy were essentially
yet unheard of, and consequently
many graduates of that era are finding
it very difficult to accept, or to fully
understand, such relatively new con-
cepts as conservation of biological di-
versity.

But identifying or attributing edu-
cational shallowness to a particular
era of history has its shortcomings.
Inertia is universal and not restricted
to a particular age group. When my
former freshman chemistry professor,
Joel D. Hildebrand, reached the age of
100 (he published more than half of a
tremendous legacy of scientific papers
following “retirement” at age 70), he
remarked to a reporter that he had
read a dictum that little creative work
can be expected from a person after
the age of 35. He continued that this
is surely true, because very few per-
sons do anything creative even before
35! When I communicated my best
wishes to him on the occasion of his
first 100 years, he responded with a
note penned in the margin of a Science
reprint which described his latest pa-
per, published just before his 100th
birthday in 1981, concerning the state
of hydrogen in liquid metals. But
Hildebrand’s science was only a part
of his life. He was an advocate and
outstanding example of the benefits
of a subject-oriented liberal education
which allowed his vision and values to
expand well beyond his field of spe-

cialty. He could speak authoritatively
in the fields of music, art, and litera-
ture as well as on molecular interac-
tions in solutions.

Equally important to the educa-
tional process (and definitely a part of
it) is the inculcation of a value system
which minimizes emphasis on material
gain. I once read that a person’s
wealth is best measured by those
things which he is content to be with-
out. Socrates put it this way: “He is
richest who is content with the least,
for content is the wealth of nature.”
At this time of year (fall) we find our
mailboxes jammed with mail-order
catalogs all competing for whatever
discretionary funds we might have
available. Some of the items offered
are truly amazing, along with accom-
panying rhetoric designed to intimi-
date the reader into the belief that the
neighbors will really look down their
noses at you if you do not own a Swiss-
manufactured gong for your front
room ($795); a $1,450 replica of an
1890s popcorn cart; a $2,995 authentic,
restored Coca-Cola cooler; or a $4,000
pedalpowered model of a World War
II fighter plane for your children to
show off to their friends—a strange
and tragic way to show one’s love fora
child! “As the twig is bent, so grows
the tree”—and society!

But as in virtually all situations in
biology and in many in society, the fu-
ture is perhaps best judged by the
strength (and values) of the youth, in
our case Homo sapiens. We may gain
much hope from the optimism, fresh
thinking, and idealism of our emerging
generations.

I have a friend, Noah Moyle, who
on June 13, 1992 presented a com-
mencement address to his fellow
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graduates at Davis (California) High
School, entitled “Shaping a New
World.” Let me share some of his
comments with you:

We are all artists and builders,
shaping our individual lives, minds,
and destinies. Always we must keep
in mind the way we wish to turn
out, to what shape and end we wish
to grow.

I have a vision, a dream of our
world, the earth. Clean cities glit-
tering in clear, unpolluted air, the
buildings melting seamlessly into
ancient forest and well-managed
fields. Electric trains and cars
drinking energy directly from the
sun as they hum quietly over the
few roads and highways that still
exist. The population is stable, and
people have learned to be tolerant
and patient, seeking happiness
through knowledge each day in
their long, peaceful lives. It would
be the end of ignorance—a society
based on sustaining itself and the
earth for the future, for eternity. I
can see it. I believe it can happen,
and I urge you, my fellow DHS
graduates, to think with me tonight,
and listen to my thoughts.

I'think we can all agree that our
society, here in the United States,
has been steadily declining in many
ways over the years. Morality is an
endangered species. Generations
ofkids are brought up in crowded
cities of concrete, completely un-
aware of how the earth looks in its
natural, wild state. This planet suf-
fers under the strain of mankind.
Ozone depletion. Brown, carcino-
genic air. The rainforests, source
of the world’s oxygen—our breath—

being annihilated at a frightening
rate. Population is screaming way
out of control, and rising crime
rates and violence evenamong
youth tell of a deeply rooted cancer
within the people themselves.

The meaning of human exis-
tence has become clouded, blurry.
Everywhere we turn there is hate,
pollution, and ignorance. People
live long lives, seldom having to
worry about premature death; yet,
they are vaguely unhappy at the
same time.

Once, human existence was sim-
ply a struggle to survive, to get
enough food for the winter
months, to have a child that en-
dured past adolescence. That
struggle was what gave meaningto
people’slives. Then came the rush
for industrial revolution—technol-
ogy—and with that, the world we
know today.

Technology has allowed for
great advances in human knowl-
edge and thought. Cultivation, vac-
cination, space-exploration—used
wisely, technology is a powerful tool
for furthering human understand-
ing. Yet today we find that greed
has perverted most of the positive
reasons for which technology
should exist. We have reached the
point where our waste-bloated fac-
tories, pesticide-laden farms, and
short-sighted timber companies are
giving us far more irreversible
damage than short-term comfort.

Any person who understands
“nature” or “the wild” as the fun-
damental source of human inspira-
tion and thought takes the term
“technology” very, very seriously.
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We all came from the wild. We

thrive in it. It is our home. And
each day, we see more and more

pristine wilderness ground up un-
derneath the razor-sharp cutting
blades of machines. Machines de-
signed to scrape the land into

submission, to mold wilderness
into grotesque subdivisions and
gaudy shopping malls. Entire
species go extinct, eliminated for-
ever from the face of the earth, ev-
ery day. We play God and decide
what should live and what should
die, irreversibly, forever altering the
course of evolution.

And it is not enough that we
have behemoth machines with
which to mold the earth. We also
have television, to plant powerful
suggestions in the fertile soil of un-
used minds, to bludgeon individual-
ity into oblivion. The craving for
leadership most humans feel is now
mainly satisfied by a glowing blue
box which feeds off its own pre-
scription of empty values and shal-
low morality. It is little wonder our
current leaders are no better than
glorified actors. Itis little wonder
so many “anti-utopian” authors
write of television dominating peo-
ple’slives.

Yet, fellow graduates, on this
night of our graduation from high
school, as we dive headlonginto
summer and the great unknown, I
tell you there is hope. We are
young, idealistic. Itis never too late
to evoke change. And that is what
the world needs now more than
ever before. The earth, once a vast,
slow sculpture of the forces of na-
ture alone, is now being blindly
carved by mankind. Justas we must

each work on the sculpture called
“myself,” we must all together plan
the sculpture called “The World.”
We must gather a picture of our
collective thoughts of how we wish
the earth to be, of what kind of
people we wish to become.

The creation of a human society
which peacefully, harmoniously co-
exists with all other life on the
planetis our only chance for per-
manent survival as a world. The
poet and former logger Gary Sny-
der has said: “Challenge the habit-
ual modes of thought.” It is of dire
necessity that we transform our
present dim-sighted system of
thoughtand action. Always keepin
mind what you are sculpting, what
shape you are giving yourself.
When material gain is gone, you
will still have the most precious of
all commodities—your mind.

Together, with strong will and
clear, patient vision, we can shape a
new world. Itis entirely up to you
and to me, fellow graduates, fellow
sculptors.

We may gain strength from the
knowledge that there are many within
Noah Moyle’s generation who share
his thoughts and ideals. They can and
will turn this nation around if “the es-
tablishment” will step aside and let
them doit. Doing so will not be easy,
but change to a sustainable society
must and will be accomplished. Per-
haps Max Planck (1950) said it best:
“A new scientific truth does not tri-
umph by convincing its opponents and
making them see the light, but rather
because its opponents eventually die,
and anew generation grows up thatis
familiar withit.” And as I see it, the
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sooner the better! Thank you, Noah,  the distinct feeling that you willdo a
and your generation. Somehow Ihave  much better job than we have!
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Sustainability in Historical-Philosophical Context

J- Baird Callicott
Department of Philosophy, University of Wisconsin, Madison, Wisconsin 53706

seems to have evolved gradually (Peterken 1981). No doubt a parallel,

C onservation in the Old World, especially forest and game conservation,

but very different, practice and conception of conservation also indepen-
dently evolved in the New World as well. With the wholesale devaluation and de-
struction of American Indian cultures that oc curred during four of the five hun-
dred years of European discovery, conquest, colonization, and finally complete
domination of the Western Hemisphere, however, indigenous New World con-
servation thought and practice was all but lost (Violaand Margolis 1991).

The depopulation of North Amer-
ica was so thoroughgoing, owing more
to what might be called inadvertent
biological warfare than to conven-
tional warfare (Deneven 1992a), that
the English colonists could imagine
that they had settled in a wilderness
(Nash 1967), not in a country once
fully inhabited and significantly trans-
formed by its indigenous peoples
(Deneven 1992b). Thus, two allied
myths established themselves in the
Euro-American consciousness: one,
that the whole of North America was a
“virgin” wilderness of continental pro-
portions; the other, that North Amer-
ica’s natural resources, and especially
its forests, were inexhaustible. The
second of these isconventionally
called “the myth of superabundance.”

While the wilderness myth has only
been recently debunked (Callicott
1991; Gomez-Pompa and Kaus 1991),
the myth of superabundance was
abandoned around the turn of the

century. With the completion of the
transcontinental railroad, the slaugh-
ter of the bison herds, and the subju-
gation of the Plains Indians, the North
American frontier palpably closed and
the limits of North America’s natural
resources dawned on thoughtful
Euro-Americans (Hays 1959). Against
the background of laissez faire ex-
ploitation—unregulated hunting and
fishing, logging, mining, plowing, and
so on—the necessity of conservation
received a good deal of conscious re-
flection.

George Perkins Marsh is generally
credited with first articulating an
American conservation philosophy in
his prophetic book, Man and Nature; or
The Earth as Modified by Human Action
(1864, 1874). Marsh was mainly con-
cerned about the adverse effects of
deforestation on stream flow, soil
stability and fertility, and climate. His
conservation ethic was an early Ameri-
can version of contemporary Judeo-
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Christian stewardship. “Man,” he
wrote, “has too long forgotten that
the earth was given to him for
usufruct alone, not for consumption,
still less for profligate waste” (Marsh
1874,p.33). :

Ralph Waldo Emerson and Henry
David Thoreau had not attained the
essentially ecological understanding of
the relationship between vegetation,
soil, water, and climate that Marsh
had. They were principally concerned
rather with the aesthetic, psychologi-
cal, and spiritual paucity of the prevail-
ing American materialism and vulgar
utilitarianism. As an antidote, they
turned to wild nature—contact with
which, they argued, invigorates and
strengthens the body, inspires the
imagination, energizes the mind, ele-
vates the soul, and provides an occa-
sion for transcending finite human
consciousness. Because wild nature is
a psycho-spiritual—as well as a mate-
rial-resource, Emerson (1836) and
Thoreau (1863) argued that Ameri-
cans should preserve a significant por-
tion of it undefiled.

Emerson and Thoreau thus stand
at the fountainhead of the wilderness
preservation philosophy of conserva-
tion. Thoreau was probably the first
American to advocate what eventually
became a national wilderness preser-
vation policy: “I think that each town,”
he wrote, “should have a park, or
rather a primitive forest, of five hun-
dred or a thousand acres . . . where a
stick should never be cut—nor for the
navy, nor to make wagons, but to
stand and decay for higher uses—a
common possession forever, for in-
struction and recreation” (Thoreau
1970, pp. 34-35).

This philosophy of conservation

was energetically promoted by John
Muir (1901). Through his lively writing,
thousands of American readers expe-
rienced vicariously the beauty, the
physical and mental salubriousness,
and the spiritual redemption that he
experienced directly and personally
during his many and lengthy wilder-
ness sojourns.

Gifford Pinchot, a younger contem-
porary of John Muir, articulated a very
different philosophy of conservation
firmly grounded in utilitarian values
and closely associated with the world
view of modern classical science. Pin-
chot (1947, pp. 235-236) crystallized
the resource conservation philosophy
in a motto—"the greatest good of the
greatest number for the longest
time”—that echoed John Stuart Mill’s
(1863) utilitarian creed, “the greatest
happiness of the greatest number.”

Pinchot bluntly reduced the
“Nature”—with which Marsh, Emer-
son, Thoreau, and Muir were variously
concerned—to “natural resources.”
“There are two things on this material
earth,” he averred, “people and natu-
ral resources” (Pinchot 1949, p. 325).
And he even equated conservation
with the systematic exploitation of
natural resources. “The first great fact
about conservation,” Pinchot (1947, p.
xix) noted, “is that it stands for devel-
opment.” For those who might take
the term “conservation” at face value
and suppose that it meant, if not na-
ture preservation, then at least saving
some natural resources for future use,
Pinchot was quick to point out their
error: “There has been a fundamental
misconception,” he wrote, “that con-
servation means nothing but the hus-
banding of resources for future gen-
erations. There could be no more se-
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rious mistake” (Pinchot 1947, p. xix).
And it was none other than Pinchot
(1947, p. 263) who characterized the
Muirian contingent of preservationists
as aiming to “lock up” resources in na-
tional parks and other wilderness re-
serves.

In short, for Pinchot conservation
meant the efficient exploitation of
“natural resources” and the fair distri-
bution of the benefits of doing so. Sci-
ence was the handmaid of effidiency,
and macro-economics of fairness.
Thus Pin chot’s philosophy of conser-
vation was wedded to the eighteenth-
and nineteenth-century sdentific
world view, according to which nature
is a collection of bits of matter, as-
sembled into a hierarchy of indepen-
dently existing chemical and or ganis-
mic aggregates, that can be under-
stood and manipulated by re ductive
methods. It was also wedded to the
correlative social science of eco-
nomics—the science of self-interested
rational individuals pursuing prefer-
ence-satisfaction in a regulated mar-
ket.

John Muir and Gifford Pinchot
were, for a time, friends and allies.
Their very different philosophies of
conservation, however, led to a falling
out(Nash 1967). The personal rift be-
tween Muir and Pinchot symbolizes
the schism that split the North Ameri-
can conservation move ment into two
mutually hostile camps at the begin-
ning of the twentieth century (Fox
1981). Pinchot commandeered the
term “conservation” for his philoso-
phy, while Muir and his followers
came to be known as “preserva-
tionists.”

Pinchot’s philosophy dominated
conservation in the public sector of

the United States—the Forest Service
(of which Pinchot himself was the first
chief), the Fish and Wildlife Service,
the Bureau of Land Management,
and state departments of natural re-
sources (Fox 1981). Muir’s philosophy
prevailed in non-governmental con-
servation organizations, such as the
Sierra Club (which Muir founded), the
Wilderness Society, and the Nature
Conservancy (Fox 1981).

Aldo Leopold was employed by the
United States Forest Service for fifteen
years (Meine 1988). Thus he began his
career as a conservationist solidly in
the Pinchot camp. Nevertheless, he
gradually came to the conclusion that
Pinchot’s conservation philosophy was
inadequate because it was based upon
an obsolete pre-ecological scientific
para-digm (Flader 1974). As Leopold
(1939a, p. 727) putit:

Ecology is a new fusion point for
all the sciences . . . The
emergence of ecology has put the
economic biologist in a peculiar
dilemma: with one hand he points
out the accumulated findings of
his search for utility in this or that
species; with the other he lifts the
veil from a biota so complex, so
conditioned by interwoven coop-
eration and competitions that no
man can say where utility begins
orends.

From an ecological point of view,
rature is more than a collection of dis-
continuous useful, useless, or noxious
species furnishing an elemental land-
scape of soils and waters. It is, rather,
avast, intricately organized and tightly
integrated system of complex processes.
And human beings are not specially
created and uniquely valuable demi-
gods, any more than nature is a vast
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emporium of goods, services, and
amenities. We are, rather, very mucha
partof nature. Further, the portrait of
human beings in economic theory as
single-minded consumers is a gross

caricature. Individual welfare, from an
ecological point of view, is inextricable
from the health and integrity of both
the social and natural communities to
which we belong.

We tend to think of Leopold as
having begun his distinguished career
in the Pinchot school of conservation
thought and gradually to have come
over, armed with new ecological ar-
guments, to the wilderness preserva-
tion school of thought. And indeed
Leopold was committed to wilderness
preservation throughout his life,
though his reasons evolved from an
emphasis on recreation (Leopold
1921) to an emphasis on the role of
wilderness in scientific research and
wildlife conservation (Leopold 1936,
1941). :

But Leopold realized that the
Muir-Pinchot schism had left North
American conservation in an unfortu-
nate “zero-sum” dilemma: either lock
up and preserve pristine nature, or ef-
ficiently and fairly developit. . . and,
in doing so, necessarily degrade or de-
stroy it. Half a century after institu-
tionalizing Pinchot’s conservation phi-
losophy through the es tablishment of
the Forest Service and similar natural-
resource-management bureaucracies,
the United States Congress institu-
tionalized Muir’s conservation philos-
ophyin the Wilderness Act of 1964. It
reads in part: “A wilderness, in con-
trast with those areas where man and
his own works dominate the land-
scape, is hereby recognized as an area
where the earth and its community of

life are untrammeled by man, where
manis a visitor who does not remain”
(Nash 1967, p. 5). Reflecting the un-
equal political strength of the conser-
vationists and the preservationists, the
contiguous forty-eight United States
eventually became segregated into
large development zones dotted here

and there (mostly west of the Missis-
sippi) with wilderness preserves ad-
ding up to only two or three percent
of the total. Hoping to break out of
this dilemma, Leopold advocated a
“win-win” philosophy of conservation,

stressing ways of inhabiting and using
nature that are at the same time eco-

- logically benign. As he put it, the

“impulse to save wild remnants is al-
ways, I think, the forerunner of the
more important and complex task of
mixing a degree of wildness with util-
ity” (Leopold 1991a, p. 227).

Accordingly, Leopold set out to de-
fine conservation in the following
terms: as “a universal symbiosis with
land, economic and aesthetic, public
and private” (Leopold 1933, p. 639); as
“a protest against destructive land
use” (Leopold 1991b, p. 212); as an ef-
fort “to preserve both utility and
beauty” (Leopold 1991b, p. 212); as “a
positive exercise of skill and insight,
not merely a negative exercise of ab-
stinence and caution” (Leopold
1939b, p. 296); and, finally, as “a state
of harmony between men and land”
(Leopold 1949, p. 207).

Currently, Leopold’s harmony-
with-nature philosophy of conserva-
tion is called “sustainable develop-
ment’—if by “sustainable develop-
ment” is meant the initiation of hu-
man economic activity that does not
significantly compromise ecological
health and integrity; and, ideally, eco-
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nomic activity that might positively en-
hance it. “Sustainable development” is,
however, an unfortunate phrase.
“Ecological livelihood” would be less
liable to misinterpretation and misap-
propriation. “Sustainable” is vague
and often used by economists to mean
passing on enough capital and techno-
logical know-how to replace exhausted
natural resources and compromised
biological systems with artificial alter-
natives. And “development” is often a
euphemism for the building of high-
rise condominiums, shopping malls,
parking lots, and subdivisions. In call-
ing for a “universal symbiosis with
land,” Leopold had in mind changes
far more radical than, say, building
more energy-efficient tract houses and
automobiles. He was proposing,
rather, a veritable revolution in the
way we human beings inhabit and use
the natural environment.

How should we assess twentieth-
century North American conservation
philosophy as we approach the twenty-
first century?

Pinchot’s philosophy of conserva-
tion is no longer viable, since it is
founded on areductive, pre-ecological
scientific paradigm. Even the United
States Forest Service is admitting that
old-growth forests are not just senes-
cent stands of timber, overdue for
clear-cutting and replanting to even-
aged monotypical blocks of fast-
growing trees. The Forest Service is fi-
nally coming around to the idea of
ecological forest management.

Muir’s philosophy of wilderness
preservation is equally obsolete. First,
no less than Pinchot’s, it perpetuates
the pre-evolutionary strict separation
of “man” from “nature.” It simply puts

an opposite spin on the value ques-
tion, defending bits of innocent, pris-
tine, virgin “nature” against the
depredations of greedy and destruc-
tive “man.” Second, it ignores the
presence and the considerable impact
of indigenous peoples in their native

ecosystems. North and South America,
for example, had been fully inhabited
and radically affected by Homo sapiens
for 10,000 or more years before Euro-

pean discovery (Deneven 1992b). And
third, it assumes that, if preserved, an

ecosystem will remain in a stable

steady-state, while current thinking in
ecology stresses the importance of
constant, but patchy, perturbation
and the inevitability of change (Botkin
1990).

Leopold’s harmony-with-nature
philosophy of conservation is the only
twentieth-century North American
philosophy of conservation that seems
likely to be viable in the twentyfirst
century. It recognizes that human be-
ings are as much a part of nature as
any other species. But it would urge
that, like most other species, we hu-
man beings learn to live symbiotically
with our fellow-denizens in the various
ecosystems that we inhabit. And it ab-
sorbs the enduring conservation value
and the core of truth in the obsolete
wilderness idea. Wilderness areas,
originally set aside for outdoor recre-
ation, scenic beauty, and solitude can
best serve contemporary conservation
as habitat for populations of species
that, to remain viable, require deep
undisturbed forest, extensive un-
plowed savannah and heath, uncom-
promised wetlands, and so on. But
such areas may require invasive man-
agement—not “resource” manage-
ment, but ecosystem management.
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Prescribed burns, for example, may be
necessary to manage savannahs and
certain forests so as to maintain the
mix of species that compose them.
From the perspective of Leopold’s
harmony-with-nature philosophy of
conservation, what is ecosystem man-
agement? And how does it differ from
resource management? First and
foremost, resource management is
commodity-oriented. Forests are man-
aged for maximum sustainable yield,
ideally, of commercial timber and pulp
to supply the building materials and
paper industries. Wildlife, similarly, is
managed for maximum sustainable
yield of game species, not of all
wildlife, to provide sport and meat for
human hunters. (Yet another reason
why “sustainable development” is an
unfortunate label for the symbiotic re-
lationship between people and land,
envisioned by Leopold, is the in-
evitable confusion—especially in the
minds of traditionally trained for-
esters and other resource man agers—
of “sustainable development” with
“maximum sustainable yield.”) Eco-
system management, on the other
hand, aims, first and foremost, to
maintain the health and integrity of
ecosystems. Commodity production is
asecondary and subordinate aim, to
be pursued to the extent that it is
compatible with maintaining the
health and integrity of ecosystems.
This understanding of ecosystem
management raises two more ques-
tions: What is ecosystem health? and
What is ecosystem integrity? Ecosys-
tem (or “land”) health was defined by
Leopold (1949, p. 221) as “the capacity
of the land for self-renewal.” Currently
the concept is understood to refer to
the capacity of ecosystems to maintain

their functions—such as sustaining
biomass production, cycling nutrients,

holding soil, and modulating stream

flow (Costanza et al 1992). This func-

tional understanding better incorpo-

rates orderly ecological change than

Leopold’s more recursive definition.

Letintegrity, on the other hand, refer

to an ecosystem’s historic struc ture—
its complement of component species
in their characteristic numbers. Main-
taining ecosystem integrity, so under-

stood, is a more exacting norm of
ecosystem management, since ecosys-
tem functions may be little im paired

by the incidental loss of nonkeystone

species, by the competitive exclusion

of native species by exotics, or by the

gradual and orderly change from one

type of community to another.

In addition to directly managing
ecosystems to maintain their health
and integrity—by prescribed burns, af-
forestation, culling weedy species, ex-
cluding or eradicating exotics, protect-
ing or reintroducing natives, and so
on—ecosystem management entails
managing human economic activities.
It entails finding new ways of living on
the land. Leopold himself was espe-
cially distressed by the increasing in-
dustrialization of agriculture during
the mid-twentieth century (Leopold
1945) and looked for ways of making
agriculture more compatible with eco-
system health and integrity (Leopold
(1939b). Finding methods of har-
vesting timber that do not compro-
mise the health and integrity of old-
growth ecosystems is part of the cur-
rent Clinton plan to resolve the jobs-
versus-old-growth conundrumin the
Pacific Northwest (Egan 1993). Ecolog-
ical range management might be
achieved by removing all domestic
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stock and reestablishing native ungu-
lates—bison, deer, antelope, and elk—
in their historic numbers. Range
“ranching,” in such a scenario, might
consist of erstwhile cowboys and -girls
culling the herds, strictly regulated by
the Fish and Wildlife Service or the
BLM, and selling the meat on the ex-
panding organic and gourmet foods
market (Callicott 1991).

In sum, then, a human-harmony-
with-nature conservation philosophy is
more consistent with evolutionary and
ecological biology than are both
preservationism and resourcism. The
ideal of this philosophy of conserva-
tion is to share the Earth with all our
“fellow-voyagers.. . . in the odyssey of
evolution” (Leopold 1949, p. 109) and
to provide all the Earth’s species with

adequate living space. As things
presently stand, however, to do that,
to nurture biological diversity at every
scale, takes more than setting aside
habitat. It requires ecosystem man-
agement, that is, managing ecosystems
primarily for their health and integrity,
not for owr commodity production.
Since we human beings are part of na-
ture, according to this way of thinking,
human economic activities are not
necessarily and by definition incom-
patible with ecosystem health and in-
tegrity. Complementing wildlands
management, we must aggressively
pursue “sustainable development,”
that is, the initiation of human pro-
ductive activities which are limited by
ecological feasibility no less than by
economic feasibility.

References
Botkin, D. B. 1990. Discordant Harmonies. A New Ecology for the Twenty-first Century. New

York: Oxford University Press.

Callicott, J. B. 1991. The wilderness idea revisited: the sustainable development alter-
native. Environmental Professional 13:235-247.

Costanza, R., Norton, B.

., and Haskell, B. D. 1992. Ecosystem Health: New Goals for

Environmental Management. Washington, D.C.: Island Press. :

Deneven, W.M,, ed., §992a. The Native Population of the Americas in 1492. 2nd. ed.
Madison: The University of Wisconsin Press.

——.1992b. The pristine myth: the landscape of the Americas in 1492. Annals of the
Association of American Ge(iﬁraphm 82:369-385.

Egan, T. 1993. Upheaval in

e forests: Clinton plan shifts emphasis from logging but

does not create offlimits wilderness. The New York Times (July 2): A1, A9.
Emerson, R. W. 1836. Nature. Boston: James Munroe.

Flader, S. L. 1974. Thinking Like a Mountain: Aldo Leopold and the Evolution of an Ecolog-
ical Attitude Toward Deer, Wolves, and Forests. Columbia: University of Missouri
Press.

Fox, S. 1981. John Muir and His Legacy: The American Conservation Movement. Boston:
Little, Brown.

G012n7ez-Pompa, A.,and Kaus, A. 1991. Taming the wilderness myth. BioScience 42:271-

9.

Hays, S. P. 1959. Conservation and the Gospel of Efficiency: The Progressive Conservation
Movement. Cambridge, Massachusetts: Harvard University Press.

Leopold, A. 1921. The wilderness in the place of forest recreation policy. Journal of
Forestry 19: 718721.

o 19?3. The conservation ethic. Journal of Forestry 31:634-643.

——.1936. Threatened species: A proposal to the Wildlife Conference for an inven-
tory of the needs of near-extinct birds and mammals. American Forests 42: 116-119.

32 The George Wright FORUM



—— 1939a. A biotic view of land. Journal of Forestry 37:727-730.

——. 1939b. The farmer as a conservationist. American Forests 45:294-299, 316, 323.

——. 1941. Wilderness as aland laboratory. The Living Wilderness 6: 3.

——. 1945. The outlook for farm wildlife. Transactions of the Tenth North American
Wildlife Conference: 165-168.

——1949. A Sand County Almanac and Sketches Here and There. New York: Oxford
University Press.

—— 1991a. Wilderness. In: S. L. Flader and J. Baird Callicott, eds. The River of the
Mother of God and Other Essays by Aldo Leopold. Madison: University of Wisconsin
Press: 226-229.

——.1991b. Land Pathology. In: S. L. Flader and J. B. Callicott, eds. The River of the
Mother of God and Other Essays by Aldo Leopold. Madison: University of Wisconsin
Press: 212:217.

Marsh, G. P. 1864. Man and Nature; Or Physical Geography as Modified by Human Action.
New York: Charles Scribner.

——. 1874. The Earth as Modified by Human Action: A New Edition of Man and Nature.
New York: Charles Scribner’s Sons.

Meine, C. 1988. Aldo Leopold: His Life and Work. Madison: University of Wisconsin
Press.

Mill, J. S. 1863. Utilitarianism. London: Parker, Son and Brown.

Muir, J. 1901. Our National Parks. Boston: Houghton, Mifflin.

Nash, R. 1967. Wilderness and the American Mind. New Haven, Connecticut: Yale Uni-
versity Press.

Peterken, G. F. 1981. Woodland Conservation and Management. London: Chapman and
Hall.

Pinchot, G. 1947. Breaking New Ground. New York: Harcourt, Brace.

Thoreau, H. D. 1863. Excursions. Boston: Ticknor and Fields.

. 1970. Huckleberries. L. Stoller, ed. Iowa City: Windover Press of the University
of Iowa.

Viola, H. J. and C. Margolis. 1991. Seeds of Change. A Quincentennial Commemoration.
Washington, D.C.: Smithsonian Institution Press.

7
0‘0

Volume 10 - Number 4 1993 33



A Sustainable Society: What Is It? How Do We Get There?

Stephen Viederman
Jessie Smith Noyes Foundation, 16 East 34th Street, New York, New York 1001 6

would like to offer a definition of a sustainable society.

A sustainable society is one that ensures the health and vitality of human
life and culture and of nature’s capital, for present and future generations. Such
asociety acts to siop the activities that serve to destroy human life and cultureand -
nature’s capital, and to encourage those activities that serve to conserve what ex-
ists, restore what has been damaged, and prevent future harm.

“Nature’s capital” is the stock that
yields the flow of natural resources,
for example, the population of fish
that regenerates the flow of caught
fish that go to market, or of the trees
that reproduce to provide timber over
time. The natural income—that is, the
yield of nature’s capital—includes both
natural resources (air, land, water,
minerals, etc.) as well as nature’s ser-
vices (e.g., as when it acts as the sink
for our wastes). Nature’s capital is
both renewable (fish and trees) and
nonrenewable (oil, coal, and miner-
als). Nature’s capital includes inputs
into the economy, in terms of re-
sources, and relates to the outputs of
the economic system, in terms of the
assimilation of wastes.

Under the present paradigm, we
have allowed neo-classical economics
to become the language of politics, a
language without a moral sense

(despite its origins) and with limited
relevance to real economic crcum-
stances. In the process we have ig-
nored values and ethics. Yes, conven-
tional economics has an ethic, of sorts:
the devil take the hindmost. Butitis
politics, not economics, that must re-
flect what we value in society. Gov-
ernments and corporations speak as if
the “laws” of economics are ir-
refutable, yet these “laws” show no
concern for ecology or for equity.
Whatis needed is a new politics and a
new economics—an ecological eco-
nomics—that serves as a bridge be-
tween the economy and the environ-
ment, between people and nature.
This definition of sustainability dif-
fers from many of the others that have
become fashionable in that it does not
focus solely on the ecological. While
recognizing the primacy of the ecosys-
tem, we must also recognize the spe-
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cial role that the human species occu-
pies within that system, and, as a re-
sult, the importance of human life and
culture, justice, and equity.

Six signs of unsustainability

1. The human economy now con-
sumes 40% of the mass of plant mate-
rial produced each year by photosyn-
thesis using energy from sunlight—the
net primary productivity of the earth.
The rate of increase in human use is
about 2% per year, meaning a dou-
bling in 35 years. Since humans are
but one of between five million and 30
million species on earth that make use
of these materials, this is ecologically
impossible.

2. Global warming.

3. Ozone depletion over temperate
zones.

4. Thirty-five percent of land is al-
ready degraded, and the degradation
is largely irreversible in a human time
scale. Soil loss exceeds soil formation
rates at least tenfold.

5. Loss of biodiversity is reflected
in the decline of the world’s richest
species habitats—tropical forests, 55%
of which have already been destroyed.
Present-day extinction is placed at
5,000 species per year; a rate 10,000
times higher than pre-human extinc-
tion rates.

6. The numbers of poor in the
world continue to grow in spite of ex-
tensive official assistance efforts, and a
quintupling of the output of the
global economy since 1950. Even in the
wealthy, market-oriented industrial
economies of the world, 100 million
people still live in poverty.

The signs of unsustainability know
no political boundaries nor are they

limited to a particular economic, so-
cial, or political system.

Sources of unsustainability
How did we get here? There are no
simple explanations, but a number of
factors come into play.

+ We have failed to accept the fact
that the economic system is an
open system in a closed and finite
ecosystem. Until recently the scale
of the economic system was rela-
tively small as compared with the
ecosystem as a whole and we were
less aware of its impacts.

+ Wehave been focused on resource
constraints (e.g., Will we run out of
oil or gas?) which are more suscep-
tible to substitution and technolog-
icalinnovation. We are now notic-
ing sink constraints—the problems
of disposing of the wastes of afflu-
ence.

+ We have failed to recognize that
the environment is the basis for all
life and for all production. Itis not
an interest competing with other
interests, rather it is the playing
field upon which all other interests
compete.

+ We have failed, as a result, to ac-
cept nature as amodel and a men-
tor; rather, we exhibit disdain for
nature and nature’s forces, and a
belief that we can manage it and
master them.

+ We have failed to examine our love
affair with technology, despite the
fact that today’s problems are all
too often yesterday’s solutions.
Led by scientists and engineers we
have begun to believe, as one sci-
entist putit recently, “there is noth-
ing that we cannot do!” Or, as the
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former President of Rice University
observed on the editorial pages of
Science: “There is a strong strand in
our system, that is, science, that ties
together the gathering of alladded
understanding of nature’s materi-
als, forces, space, and time with the
use of the biosphere for the sup-
port of the human race through
technology” (Hackerman 1993).
However, as Jerry Mander observes
in his recent book, In the Absence of
the Sacred: “All new technologies are

introduced in terms of their
utopian possibilities. The downside
of the story is left for a later gener-
ation to discern and experience,
when the technology is much more
difficult to dismantle.”

We have failed to distinguish be-
tween “growth” and “develop-
ment,” perhaps driven by our belief
in technology as savior. We use the

words interchangeably, based ex-
plicitly or implicitly on the assum-
ption that there are no limits or
that they are far off and therefore

largely irrelevant. “Of course,

growth will end some day,” ob-
served Robert Fri, president of Re-
sources for the Future, “but this
conclusion is only a troubling cu-
riosity if technology gives us ample
time before the limits are reached.”
However, as a recent World Bank
report notes: “Following the dic-
tionary distinction ... when some-
thing grows it gets quantitatively
bigger; when it develops it gets

qualitatively better. Our planet de-
velops over time without growing.

Our economy, a subsystem of the
finite and nongrowing earth, must
eventually adapt to a similar pat-
tern of development” (Goodland et

al. 1992:2-3). The phrase “sus-
tainable growth” is an oxymoron,
because growth cannot, by defi-
nition, continue in a closed sys tem.
Sustained growth in the economy,
as in the human body, is a cancer
to be feared.

We have failed to recognize that
growth does not automatically lead
to equity and justice withinand
among countries, regardless of the
political or economic system. Sadly,
there is no evidence to prove the
assertion that “trickle-down” works.
And, it must be clear that there
cannot be any conservation of m-
ture’s resources without justice
and equity.

We have failed to examine our
faith in the market system to deal
with the public good, especially eco-
logical sustainability and justice.
And the market system by creating
“desires and wants” above and be-
yond our needs, places greater
strains on the ecosystem.

Finally, we, as a people, as well as
our present economic system, have
failed to consider future genera-
tions, whose well-being defines the
core of asustainable world—which
itself must be at the core of any
conceptualization of a sustainable
world.

Principles of sustainability
Now let us project ourselves well

into the twenty-first century. Let us
envision what a sustainable society
would look like. What will be the
principles upon which our sustainable
society is built?

Nature is understood to be a
source of knowledge, amodel to
emulate, and amentor.
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Issues of environmental deterio-
ration, oppression, and violence
are linked in analysis and action.
Gender and racial oppression and
efforts to dominate nature are
understood as having a common
psychological root. There is also
be recognition that violence, in all
of its manifestations—child and
spouse abuse, war, disregard for
the environment—are, at the core,
the same. Environmental justice is
afundamental concern.

Humility, restraint, and under-
standing that there are limits
guide our actions, as befits good
stewards. We question whether
we are capable, in the words of
the Scientific American in 1990, of
“Managing the Planet,” when, as
Oberlin environmentalist David
Orr has suggested, “we have
enough trouble managing the
back 40!”

We appreciate the importance of
“right scale.” Place and locality are
regarded as the foundation for all
durable economies, and as the lo-
cus of action for problem-solving.
Where scale is appropriate, we
gain confidence in moving ahead,
proceeding with the assumption
that knowledge is adequate. As
the former Massachusetts com-
missioner of agriculture, Greg
Watson, observed, “we come to
scale as the most powerful
method for dealing with the ten-
dency not to want to practice re-
straint.”

Sufficiency has replaced economic
efficiency. Acceptance of the
finiteness of the earth has called
upon us to recognize “enough-

ness.” Wendell Berry has
suggested that “we will have to
learn to live more poorly.” We
have learned that living within our
means leads to greater fulfillment.
We understand the distinction
between needs and wants, and
consider the impacts of our
“wants” on equity and the ecosys-
tem. As ecological economist
Herman Daly suggested in 1989,
this means that we use renewable
resources at rates that do not ex-
ceed their capacity to renew
themselves; we use nonrenewable
resources at rates that do not ex-
ceed our capacity to substitute for
them; and no resources are used
at rates that exceed the capacity
of the natural world to assimilate
or process the wastes associated
with their use.

Community is understood to be
essential for survival. As Martin
Buber had argued in the mid-
twentieth century, “society is nat-
urally composed not of disparate
individuals, but of associative
units and associations between
them.” Accepting this vision led to
anew vision of citizenship and ac-
countability at all levels. This has
led to new and strengthened def-
initions of democracy and partici-
pation. Individual liberty and
community are balanced, as rights
are balanced by responsibilities.
Equity and justice within and be-
tween communities have been
recognized as central to a sustain-
able society. The “global commu-
nity” is a community of communi-
ties, reflecting and encouraging
diversity.
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«  Diversity—both biological and cul-
tural—is preserved, and encour-
aged. As in nature, a polyculture
has strengths lacking in monocul -
tures. Diversity is an index of hu-
man and environmental health, a
measure of resiliency and wil
provide the margin of safety.

An “ecological economics” assists
us in making these principles into real-
ity. Issue and policy-driven, it takes a
holistic view of the environment-eco-
nomic system and reflects wider values
than the “utility’ of the environmental
economists, exhibiting a deep concern
for moral obligations toward present
and future generations. Being issue-
driven, it concerns itself with sustain-
ability, and is pragmatic. It takes a
comprehensive global view over the
long-term, but is also contextual.
Ecological economics is concerned
with the processes of institutional and
individual behavior change, is tolerant
of uncertainty, and is willing to ask
questions for which we do not, at pre-
sent, have the answers.

Characteristics and goals of a
sustainable society

With this as background, what will

be the characteristics and goals of our

sustainable society?

Economic goals willinclude:

+ Creation of jobs that enhance the
nature of work;

 Equitable income distribution
within and among countries;

+ Economic stabilization and system
equilibrium;

« Technology exchange, not simply
technology transfer, emphasizing

technologies that emulate rather
than destroy nature;

+ Economic self-sufficiency, at com-
munity, national, and international
levels; and

« Sufficiency, rather than efficiency,
since high levels of consumption
are generally incompatible with the
conservation and preservation of
nature’s capital.

Social and cultural goals will include:

+ Equity and justice, emphasizing
needs over wants, especially in the
North (i.e., the more industrialized
countries);

+ Full status for all regardless of
race, gender, ethnicity, class, sexual
orientation, or age;

» Maintenance of cultural diversity,
including respect and support for
indigenous peoples;

« Strengthened communities
through participation of individuals
and social groups in the conduct of
their own affairs;

« Revitalization of sustainable rural
communities through the devel-
opment of environmentally sensi-
tive and economically profitable
agriculture, family farming, and
appropriate value-added environ-
mentally sound industrial devel-
opment; and

+ Revitalization of communities
within urban settings.

Political goals will include:

« Political security, including com-
munity participation in defining
and solving its problems;

- Strategic security, including the
community’s ability to defend itself
against external threats, whether
economic or political; and

« Environmental security to achieve a
viable balance between the com-
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munity’s population and the de-
mands made upon it relative to
economic endowment and perfor-
mance, including its natural capital
and its levels of technology. This
recognizes the right to protect itself
from environmental assaults gen-
erated outside the community,
such as befouled air from a neigh-
bor that destroys its forests. This
right carries with it the responsibil-
ity to be protective of the rights of
other communities by not trans-
porting its wastes to them.

Ecological goals and characteristics

willinclude:

+ Ecological stability planning with
emphasis on waste reduction
rather than waste management:
and on renewable and recyclable
supplies of resources, taking ac-
count of resource and sink con-
straints, necessitating,;

+ Particular attention to unintended
socioeconomic, cultural, and eco-
logical consequences of technology,
management, and regulation;

« Zero toxins as amore suitable goal
for production processes;

+ Balancing ecological debt within
and among countries;

+ Maintaining biodiversity; and

* population stabilization.

Moving toward sustainability
Having shot forward from 1993 to
some time in the future to envision
this sustainable society, let us role play
the historian of that future date to see
how we got there.

The need for systemic change

During the 1990s more and more
people became aware that the prob-

lems confronting the United States

and other countries of the world were
not subject to band-aid solutions. The
demise of communism gave breathing
room, allowing people to focus atten-
tion on the nature of capitalism and
free-market economics, as a contribu-
tor and a possible solution to the
problems of sustainability. A search
began “to define a viable “Third Way’

beyond traditional socialism and tra-
ditional capitalism,” in the words of
political economist and historian Gar
Alperovitz, that “promises to honor
equality, liberty, democracy, ecological
rationality—and even ... community.”
The problems were understood to be
systemic. But this presented an op-

portunity. For, to quote Alperovitz

again, “a long term environment in which
the proclaimed values of ‘the system’ are
continually denied in everyday life is a
potent, if slow, solvent of traditional ideas,

theories and politics.” (Emphasis in the

original.) The need for a new architec-
ture was acknowledged, and a search

was begun for new institutions, and
for new relations between and among
community, state, regional, national,

and international institutions.

A sustainability movement

A process of “grounded visioning”
began, linking “expertise” and “ex-
perience” in an interactive process.
This began what we now know as the
“sustainability revolution,” which like
the agricultural and industrial revolu-
tions was an evolutionary process.

Gradually, the environmental
movement began to change. For too
long it had focused on ecological is-
sues, with little attention to economic,
sociocultural, and political contexts.
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As Howard Hawkins observed, “the
prevailing forms of environmentalism
are not really ecological because they
fail to accurately connect social dy-
namics to ecological dynamics. They
either separate environmental prob-
lems from their social roots or pro-
videinadequate social analysis that re-
inforces the systemic anti-ecological
structures of society. Consequently,
they all too often function more as
obstacles than allies in the movement
for an ecological society.”

In time, a sustainability movement
began to take shape, building upon
elements of the environmental move-
ment but distinct from it, and much
broader in its orientation. It directed
attention to systems rather than single
issues, and was holistic rather than
reductionist, focusing on longer-term
trends rather than on events. Quali-
tative change (development) rather
than quantitative change (growth) was
its goal, with social justice, equity, and
respect (rather than management) for
nature central to its world view.

The need for deep psychological
changes in individuals to achieve sus-
tainability was apparent. The move-
ment was also inclusive of race, ethnic-
ity, gender, class, and age. Deciding
who must be at the table, to define
the nature of our problems and to de-
termine the agenda for their solu-
tions, was given high priority.

Consumption

A process was begun that led to
the uncoupling of happiness and con-
sumption in the affluent Northern
countries. The old belief that having
more material goods than others was
ameasure of one’s self-worth was rel-

egated to the shelf of history. Dispro-
portionate consumption of resources
and production of wastes was recog-
nized as a serious cause of environ-
mental and social problems. “Suf-
ficiency” and “enoughness” be came
more common in our vocabulary.

Displacement

The agricultural chemical dealer in
any American farming community in
the 1980s saw himself as God’s ser-
vant, contributing to feeding the
world. But by the end of the decade
and early in the nineties people were
beginning to question his role, as
awareness of the impacts of agricul-
tural chemicals became known. Farm-
ers and consumers became increas-
ingly concerned about farm worker
safety, groundwater pollution, soil
erosion, and chemicals in the food
system. By the end of the century, the
agricultural chemical dealer became
the devilincarnate, because the dealer
and the agricultural system of which
he was a part failed to make the signif-
icant changes in their way of doing
business that were needed to protect
the environment and rural communi-
ties.

The new sustainability movement
began self-consciously to help people
make the transition to more appro-
priate livelihoods, “standing by” those
who fear isolation as they changed
from business-as-usual. The sustain-
ability movement, taking a more holis-
tic view than the environmentalists,
recognized the need to assist timber
people, and those in other troubled
industries, in making a transition. By
understanding the problems of dis-
placement and the need to “standby,”
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the sustainability movement helped to
accelerate the pace of change toward
asustainable society.

We stopped blaming the poor for
large-scale environmental destruction.
The role of policies, put in place by
and for elites, was recognized as a ma-
jor factor in poor people’s impacts on
the environment. And we acknowl-
edged our own profligate consump-
tion in the North as an even greater
environmental danger.

Population stabilization

Population stabilization was recog-
nized as important to sustainability: to
achieve the goal we adopted more
holistic approaches. Programs were
designed to serve women’s reproduc-
tive health needs, including the avail-
ability of abortion and pre- and post-
natal care. Above all, serious attention
was directed to improving the status
of women, which had salutary effects
on their lives and resulted in lower
fertility and better environmental
quality.

There was a growing recognition in
the nineties that environmental dete-
rioration is a function not only of the
size of a population, but also of the
per capitademand for goods and ser-
vices, the nature of technologies, and
the degree to which policies, incen-
tives, and disincentives encourage or
discourage environmental sensitivity.
A systemic approach to the popula-
tion situation, therefore, led to a
recognition that as the process of de-
velopment improves the lives of peo-
ple and fertility goes down, their de-
mand for goods and services will in-
crease at the same time or with some
lag. The poor, with good reason, will
want—and have a right to—more ac-

cess to the necessities of life, and even
to life’s pleasures. Therefore, the
unanticipated consequence of popu-
lation decline would be greater impact
on the environment.

Poverty and focused growth

Appropriate technologies and eco-
logically sensitive policies were devel-
oped to accommodate the legitimate
needs of people in poorer countries
in the process of development with
lower rates of population growth. It
had become clear, as Donnella Mead-
ows and her co-authors wrote in 1992,
that “a sustainable society would not
freeze into permanence the current
inequitable patterns of distribution. It
would certainly not permit the persis-
tence of poverty.... A sustainable so-
ciety would not be the society of de-
spondency and stagnancy, high un-
employment and bankruptcy that cur-
rent market systems experience when
their growth is interrupted.”

A sustainable society “lets go of its
addiction to growth,” and achieves a
new kind of growth. To quote Mead-
ows again: “A sustainable society is
not necessarily a ‘zero growth’ society.
That concept is as primitive as is the
concept of ‘perpetual growth.” Rather
a sustainable society would ... ask
what growth is for, who would benefit,
what it would cost, how long it would
last, and whether it could be accom-
modated by the sources and sinks of
the earth.”

Technology

In this new approach to develop-
ment, technology was neither the root
nor the solution to all of our prob-
lems. Technology became the fall back
position, rather than the first line of
defense. Having dealt with our needs

Volume 10 - Number 4

1993 41



and wants, we then addressed how
technologies would “reduce through-
puts, increase efficiency, enhance re-
sources, improve signals, end poverty,
thereby contributing to the quality
rather than the quantity of life”
[Meadows etal. 1992).

“Living machines”, such as those
developed in the 1990s by the ecolo-
gist John Todd and his associates at
Ocean Arks International, became the
norm rather than the exception. For
example, waste water is treated with
plants, bacteria, fish, and algae, obvi-
ating the use of chemicals.

Growing sensitivity to unantic-
pated consequences of technologies
led to a more cautious approach to
technology development. Assessment
of the combined sociopolitical, eco-
nomic, and ecological impacts of new
technologies over the short, medium,
and long-term became a regular part
of the development process.

Environmental assurance bonding,
as an extension of the “polluter pays”
process, also became common.
(Refunds for the return of bottles and
cans are a micro-level example of as-
surance bonding.) Technology devel-
opers and miners of natural resources
were obliged to post bonds before
they began their work, limiting poten-
tially negative impact on the environ-
ment. Excessive impact resulted in a
loss of part or all of their bond, which
placed the burden where it belonged—
on the polluter rather than the sod-
ety.

The phrase “Struggle locally, dream
globally,” expresses the central place
of community in a sustainable society.
As Alperovitz observes, “a critical re-

quirement is the reconstruction of a
culture of community and common-
wealth.... Only such a culture is ulti-
mately likely to be able to sustain a
subsequent larger-order politics of
equity, ecological sanity, and participa-
tory democracy.”

We began to study and refine the
hundreds of community-owned and
worker-owned industries already op-
erating in the United States, as well as
the fledgling efforts of places like the
Highlander Center, First National Fi-
nancial Project, the Rocky Mountain
Institute, EcoTrust, and others to de-
fine a sustainable economy at the
community level. “Trickle-up” became
the model as grassroots activists net-
worked among themselves and with
other levels of the political space. In-
formation, people, and power were
recognized as one. The “blueprints
for survival” handed down from above
in the seventies and eighties were no
longer applicable, nor acceptable as a
process.

In the United States, political re-
form and public financing of elections
became an essential element of sus-
tainability. Campaign reforms, by
taking the emphasis off fund-raising,
shifted the focus of elections to the
substance of the issues. As a result
the quality of candidates willing to
take on the difficult task of listening to
people and then leading them im-
proved. Given the role of the U.S. in
“a new world order,” these changes
had beneficial effects throughout the
world.

The role and nature of knowledge
and the universities

In April 1992 Beyond the Limits
(Meadows et al.) was published, the
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sequel to The Limits to Growth, which
had caused such a stir twenty years
earlier. The possibility of a world al-
ready beyond its limits, in “over-
shoot,” was reiterated. The authors
concluded:

The world faces not a preordained
Sfuture, but a choice. The choice is be-
tween models. One model says that this
finite world for all practical purposes
has no limits.... Another model says
that the limits are real and close, and
that there is not enough time and that
people cannot be moderate or responsible
or compassiondt.. .. A third model says
that the limits are real and close, and
there is just exactly enough time, with
no time to waste. There is just exactly
enough energy, enough material,
enough money, enough environmental
wesilience, and enough human virtue to
bring about a revolution to a better
world. That model might be wrong. Al
evidence we have seen . ... suggests that it
might be right. There is no way for
knowing for sure, other than to try it.

This, and other works, and obser-
vation and experience, led people and
scientists to recognize that windows of
opportunity were narrowing. Univer-
sities were one of the slowest social
institutions to respond. As the presi-
dent of Harvard University, Derek
Bok, observed in the eighties:

[O}uruniversities excel in pursuing
the easier opportunities where estab-
lished academic and social priorities co-
incide. On the other hand, when social
needs are not clearly recognized and
backed by adequate financial support,
higher education has often failed to re-

spond as effectively as it might, even b

some of the most important challenges

Sfacing America. Armed with the security

of tenure and time to study the world
with care, professors would appear b
have a unique opportunity to act as so-
clety’s scouts to signal impending prob-
lems long before they are visible to others.
Yet rarely have members of the academy
succeeded in discovering emerging is-
sues and bringing them vividly to the
attention of the public. What Rachel
Carson did for risks to the environment,
Ralph Nader for consumer protection,
Michael Harrington for problems o
poverty, Betty Friedan for women’s
rights, they did as independent critics,
not as members of a faculty. ... Univer-
sities will usually continue to respond
weakly unless outside sup port is avail-
able and the subjects involved command
prestige in academic circles.

Butin time they did. The changes
took place in the universities late in
the nineties and the beginning of the
new century. Problem solving focused
on bringing all appropriate method-
ologies to bear on the real world is-
sues. Multi-, trans-, inter-, and non-
disciplinary approaches became stan-
dard. Systems approaches prevailed,
creating alternative ways of looking at
problems.

The scholar’s question “What do I
need to know?” was gradually re-
placed, as universities sought timely
and effective responses to the need
for a sustainable world. “Whatis our
tolerance for uncertainty, ignorance
and ambiguity, while trying to avoid
harm?” became the question most
asked.

A new “science,” a post-normal sci-
ence, developed that was pluralistic in
its approach, problem-focused, holis-
tic rather than reductionist, tolerant
of uncertainty, and willing to ask ques-
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tions which it did not yet know how to
answer. It was concerned with process
and had as a major concern not only
understanding the nature of the
world and its problems, but also ways
of aiding systemic change. This post-
normal science, as developed by J. R.
Ravetz and Silvio Funtowicz, recog-
nized that, in the real world, “facts are
uncertain, values in dispute, stakes
high and decisions urgent.... When
research is called for, the problem
must first be defined, and this will de-
pend on which aspects of the issues
are most salient. Hence political con-
siderations constrain which results are
produced, and thereby which policy
implications are supported.”

This focus on real world issues and
sustainability, led to a new attention
to the role of science in policy making.
The scientific community recognized
that policy was not a linear process,
but one of “muddling through.” The
focus as a result changed to data
quality, rather than data complete-
ness. As had been observed: “Itis bet-
ter to be approximately right than
preciselywrong.”

Finally, by accepting that science is
neither valuefree, objective, nor ethi-
cally neutral and that the goal of sci-
ence is conservation, restoration, pre-
vention and, ultimately, sustainability,
scientists accepted the idea that defi-
nition of problems for study and re-
search required greater inclusiveness.
As aresult, science became a tool for
strengthening community.

The development of a new economics
for sustainability

Since economics had become the
language of politics, it was vital to re-
vamp definitions of “economy” and

“economics.” The ecosystem could no
longer be seen as external to the eco-
nomic system. Traditional, new-classi-
cal economics paradigms were o
longer sufficient, and had in very im-
portant ways become destructive.

The economic system could no
longer be seen as a closed system, but
rather as an open system within the
finite ecosystem. It became clear than
nature’s capital needed to be recog-
nized and accounted for. Full account
had to be taken of the value of
health—of the population and of na-
ture—in calculating a community’s, a
nation’s and the globe’s eco-health.
No longer could we tolerate a system
where sick workers and environmental
and human tragedies, such as the
Exxon Valdez oil spill and the Missis-
sippi floods of 1993, could be seen as
contributing positively to our gross
national product.

Prices and true costs had to be at-
tended to. For example, the work of
David Pimentel and others on the
“externalities” of American agricul-
ture, showed a cost of approximately
$250 billion per year on a total agricul-
tural industry of some $770 billion.
Simple arithmetic helped us to under-
stand that the costs of water and air
pollution, soil erosion, worker and
consumer ill health, the loss of rural
community, and the like, raise the cost
of a meal to something on the order
of $1,000 for each American, three
times each day, 365 days each year.
Calculations like that caught the at-
tention of all but the most recalcitrant
economists, mostlikely to be found at
the so-called leading departments.
The society learned the distinction be-
tween price and cost.
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“Trickle-up” was joined by “trickle-
ahead” as concerns for equity and dis-
tribution in both the present and the
future took precedence with a con-
cern for sustainability. Neoclassical
economists’ discount rates worked, at
best, for one generation. Thereafter
they have little meaning. As World
Bank economist Herman Daly ob-
served, from a neoclassical econo-
mist’s perspective, it makes sense to
kill the goose that lays the golden egg.

We began to accept that it is the
political system, and not economics,
that should be the reflection of a soci-
ety’s values, that should decide whatis
to be protected and preserved for the
present and the future. We recog-
nized that not even a new economics
could or should usurp that role, al-
though a new economics could pro-
vide a rationale for the values that
make a “trickle ahead” decision mean-
ingful. Certainly the new economics
did not penalize an individual for a fu-
ture-oriented decision, but rather en-
couragedit.

Poverty reduction became a self-
conscious effort and a high priority,
both in the United States and in the
rest of the world. The assumption
that this will come about as a result of
continued economic growth was fi-
nally put to bed. At the same time,
explicit attention was directed to the
ways that growth would in fact con-
tribute to equity within a market
economy. Designing plans and pro-
grams to achieve limited-term growth
and long-term development with eq-
uity was understood to be among the
most important challenges faced by
societies in the last decade of the
twentieth century.

The search for sustainability led to
changes in the way we taxed ourselves.
Rather than tax what we want to en-
courage—employment and income—we
began to redesign our system of taxa-
tion to tax what we want to discour-
age, including such things as resource
depletion and waste, in all of its mani-
festations.

The battles over the General
Agreementon Tariffs and Trade
(GATT)and the North American Free
Trade Agreement (NAFTA) helped us
to understand that trade served to
undermine selfreliance, and had seri-
ous labor and environmental implica-
tions. To contribute to sustainability,
trade had to serve environmental, so-
cial, and political goals of all nations
and communities. This required over-
coming neoclassical economic con-
cepts that served as barriers to the
sustainability, such as “comparative
advantage” and “specialization,” be-
cause they contributed to the de-
struction of biological and cultural di-
versity. The vice president and chief
economist of the World Bank,
Lawrence Summers, demonstrated
the weaknesses of traditional neo-
classical economics when, in an inter-
nal memo in December 1991, he asked
the question” “Just between you and
me, shouldn’t the World Bank be en-
couraging more migration of dirty in-
dustries to the LDCs [lesser-devel-
oped countries]? I can think of three
reasons.” These were: (1) because life
is less valued there, given the ways
economists calculate the value of life;
(2) because it makes sense to pollute
that which is less polluted; and (3) be-
cause a clean environmentis some-
thing for the rich, “the demands for a
clean environment for aesthetic and
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health reasons is likely to have high
income elasticity.” While most people
responded with horror and dismay,
the magazine The Economist suggested
that it made economic sense, even if
Summers was “morally careless.”

For example, the Ivory Coast
gained little and lost much when it was
encouraged by World Bank loans to
destroy its farming base to supply ca-
cao to the world market. Its problems
were heightened when the world mar-
ket price for cacao fell, and they were
left with neither an export crop nor
food nor the money needed to buy
food for internal consumption.

The need to deal with all of these,
and other issues, led to the develop-
ment of a problem-oriented “ecolog-
ical economics,” synthesizing ecologi-
cal and economic knowledge inanew
paradigm for a sustainable world.
Like the sustainable society it was to
serve, it was holistic, systemic, and
oriented to the processes of change.
Because it focused on the inter-
relationship between the economic
system and the ecosystem of which it
was a part, it avoided the invidious
distinctions that characterized the
traditional neoclassical economics.
This helped, as aresult, to obviate dis-
tinctions between such alleged con-
flicts as jobs or the environment, fo-
cusing rather than on jobs and the en-
vironment.

The need for political and moral will

Having put forth a partial vision of

a sustainable society in the next
century, we are now back in the last
decade of the twentieth. George

Orwell’s observation in his 1945 essay,
“Catastrophic Gradualism,” reflects
our day as well: “The practical men
have led us to the edge of an abyss,
and the intellectuals in whom
acceptance of political power has
killed first the moral sense, and then
the sense of reality, are urging us to
march rapidly forward without
changing direction.” ‘

One thing is certain. Our present
trajectory as a human community is
not sustainable. While our crystal ball
for divining the future is cloudy, the
main outlines, if not the details, of
things that we need to do, are in
hand.

Pessimism being a self-fulfilling
prophecy, optimism is the only course:
we do have the political and moral will
to change directions. Wendell Berry,
the poet, novelist, essayist, and
farmer, has suggested that “the
answers to human problems of
ecology are to be found in the
economy. And answers to problems
of the economy are to be found in
human culture and character.” We
must appeal to logic and science, but
not fear spirit and emotion. We need
anew vision, not correction of a faulty
vision. If necessity is the mother of
invention, then the crisis we now face
will surely be the mother of the new
vision.

This article is adapted from a talk
sponsored by the Poynter Center at Indiana
University, April 24, 1992. The author
thanks Emily Heistand for substantive and
editorial assistance.
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Sustainability, Natural Law, and the “Real World”

Gary K. Meffe
University of Georgia’s Savannah River Ecology Laboratory, Drawer E,
Atken, South Carolina 29802

n the realm of natural resource conservation, a very real limitation to sus-

tainability, based on biologically reasonable and well-considered actions,

seems to be the “real world.” Competent resource biologists with along-term
vision of sustainability who, for example, develop plans for endangered species
recovery that include limits on suburban development, or try to limit old-growth
logging to protect drainage basins, inevitably come up against powerful forces
that quickly and efficiently disassemble such plans. These forces typically invoke
what they call “economic reality,” or the “real world.” This alleged real world con-
sists of powerful economic and political constraints that seemingly cannot be
overcome, and border on the sacred. People who do not take them into account,
and in fact do not place them at the center of any resource plan, are said to be

idealists living in a dream world.

This typical and powerful “real
world” view places short-term human
interests, often expressed as immedi-
ate resource depletion and financial
gain, far ahead of any long-term natu-
ralistic or humanistic vision of sustain-
ability. Currentresource use, for this
generation and even just this year
(e.g., “get the timber cutand out”), is
given far greater credibility than a
long-term, inter-generational perspec-
tive. This folly is a very powerful and
difficult one to fight. In essence, it
places constraints of the “real world”
onmany resource conservation plans
that would otherwise upset the status

quo of multiple-use, short-term eco-
nomic gain, and political expediency.
These constraints are often based on
two-, four- or six-year election cycles,
or even one-year budget cycles.

Are these constraints real and nec-
essary? More significantly, are they the
most important constraints on re-
source management, or are there
larger issues that bear on sustainabil-
ity? I will argue that these traditional
views, powerful and pervasive though
they may seem, are unrealistic and are
in fact the very antithesis of the “real
world”; nothing could be more artifi-
cial and ignorant of truly critical issues
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and constraints on resource use and
sustainability than short-term eco-
nomic and political considerations.
For such a view implicitly, if not explic-
itly, denies the existence of, or assigns
a secondary and diminutive role to,
something far more powerful in the
long-term: natural laws.

Natural laws are in fact the only
“real world” that counts in the long-
term, and are the rules that govern
whether humanity will maintain itself
in a sustainable manner; yet, they are
blatantly ignored by most decision-
makers and many resource managers.
For example, the traditional economic
models that guided western industrial
expansion for several centuries ignore
natural law: natural resources are ex-
plicitly assumed to be infinite or totally
substitutable, and waste products are
assumed to be irrelevant (e.g., Simon
1981; see Daly 1991 for a comprehen-
sive critique of these models). This is
hardly the “real world.” In fact, the en-
tire “real world” as used today is an
absurdity; it is based on socioeco-
nomic systems that are new inventions,
several hundred to perhaps 1,000
years old at best, and artificial
constructs of humankind. They have
the potential to work sufficiently in the
short-term and under low human
population densities, with abundant
resources and free ecosystem services,
and with many costs “externalized.”
With high density and fewer re-
sources, natural systems begin to
break down, as we have seen through
much of the 20th century, and the re-
ality of natural law catches up to this
“real world.”

Solet me define what I propose as
the real “real world”: physical, chemi-
cal, and biological laws that have op-

erated for not hundreds, but billions
of years. For example, natural selec-
tion, the first and second laws of
thermodynamics, electromagnetic
forces, material and energy flow
through ecosystems, and heritable ge-
netic variation are all the real world.
All have been operating in their pre-
sent form for billions of years, and
show no indication of fundamentally
changingin response to human needs
and desires. All operate independently
of and in total disregard for what
humanity does. None can be changed
or engineered to suit our needs,
despite the misguided and dangerous
fantasies of some. Hardin (1993)
relates the following, which nicely
illustrates fundamental misun-
derstandings of natural laws:

[W]hen plans were being made
in Stockholm for the 1974 World
Population Conference in
Bucharest, ‘as each new perpetual-
motion-machine solution was pro-
pounded,’ to furnish the world
with unlimited supplies of energy,
one of the scientists would simply
point out that it violated the sec-
ond law of thermodynamics. Fi-
nally, in frustration, one of the
economists blurted out, ‘Who
knows what the second law of
thermodynamics will be like in a
hundred years?’

This is a telling example of the type
of pathetic and tragic thinking in our
economic and political machines that
creates environmental and social
catastrophes. Yet, this is the type of
thinking that has guided and led hu-
man actions with respect to resource
use for generations. Natural law
means nothing to short-term, nar-
rowly trained thinkers.
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By comparison to natural laws, the
so-called real world of politicians,
economists, and other supposed
managers of our world is a trivial and
fleeting experiment in evolutionary
time and is meaningless by compari-
son to natural laws that are incontro-
vertible and inviolate. One canviolate
an economic or political law if one
wishes: a person could steal money
from a bank and possibly not get
caught; another can murder and per-
haps get away with it. But as talented
as one mightbe in corrupt and uneth-
ical behavior, one still cannot violate
natural laws that are inconvenient to
their desires: we cannot by-pass en-
tropy; we cannot ignore gravity; we
cannot consistently destroy habitat,
toxify groundwater, clear-cut old
growth forests, or desertify grasslands
through overgrazing or poor agricul-
tural practices and expect natural sys-
tems to continuously support explod-
ing human populations at everin-
creasing standards of living.

Much of this comes down to at-
tempted control and remodeling of
natural systems to better suit human
developmentin the short-term. The
human species L.as adopted a perspec-
tive that we can and should control
nature, even re-model nature, to our
own ends. “Improvement” of forest
stands or fishing returns through
manipulation are good examples of
remodeling nature. “Improvement” in
these cases is merely a synonym for
“changing nature for short-term hu-
man benefit.” Ultimately, of course,
this is a ludicrous and even childish
notion, and has been coined “the ar-
rogance of humanism” by Ehrenfeld
(1981) and “techno-arrogance” by
Meffe (1992). Attempted control of,

and technological mastery over nature
is failing, will continue to fail, and can
only resultin great human suffering as
the human population grows expo-
nentially while ecological support sys-
tems continue to be modified or de-
stroyed. The managerial emphasis in-
stead should be to recognize natural
laws of ecology and evolution, and
work within their constraints. It is time
to mature as a species and recognize
and accept limitations, rather than
forge blindly ahead with outdated,
frontier mentalities of conquering and
engineering nature.

Largely, this involves a major dose
of humility, something many humans
seem loathe to embrace. Accepting
constraints and limitations is foreign
to the engineering, techno-think men-
tality that has driven our civilization
for the last two centuries and our re-
source agencies for this century. But
technology is irrelevant with respect to
normal functioning of ecosystems; it
can only degrade them. The idea that
nature may be “improved” is an ab-
surd concoction of high-level man-
agers who are either justifying their
jobs or trying to re-design nature for
short-term human gain.

Now there is nothing wrong with
the latter in limited circumstances.
Obviously, we need agricultural sys-
temns, lumber production, mining, and
the like; nobody realistically expects
people to just sit in unspoiled forests
and worship nature. However, such
activities should not be passed off as
sustainable development. There is
nothing sustainable about clearcutting
ancient forests for lumber or clearing
tropical lowlands for cattle grazing.
They are one-way streets; we do not
return to the original systems in
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any meaningful period of time, if ever.

Real sustainability will require
dropping the techno-arrogant ap-
proach to that part of nature that we
truly are serious about sustaining.
Rather than thinking like an engineer,
we need to “think like amountain”
(Leopold 1949: Grumbine 1992). That
is, managers of the natural world
should think verylong-term, accept
natural systems as they are, and man-
age them with an appreciation for the
dynamic states in which they have al-
ways been. They would do well to
heed Rachel Carson’s closing words in
Silent Spring (1962): “The “control of
nature” is a phrase conceived in arro-
gance, born of the Neanderthal age of
biology and philosophy, when it was
supposed that nature exists for the
convenience of man.” Natural re-
source managers should recognize the
real world of natural law rather than
human fantasies of how nature should
work for our benefit. Management of
truly sustainable systems must work
within the framework of constraint
and natural law. Political expediency
and short-term economic gain have no
place in truly sustainable systems.

We cannot simply re-invent natural
biological laws to suit our image of
short-term economic gain, four-year
political cycles, and perpetually ex-
panding economies. This flies in the
face of everything we know about nat-
ural law and common sense. Yet, we
have allowed politics and economics to
emerge as the guiding principles that
direct resource management, while ig-
noring the natural laws that guide the
world from which we take resources. I
cannot think of a more foolish and
self-defeating way to approach human
long-term well-being and sustainability.

The typical response to this atti-
tude is that the system cannot be
changed because of momentum. I
counter that it must be changed if our
resources and natural systems are not
to be depleted and altered to the
point of no return, leaving us eventu-
ally to face collapse of the very systems
that support human life. The human
momentum in behavior and philoso-
phy that must be overcome is minus-
cule compared with the long-term re-
sults of ignoring natural laws and their
forces. Continued disregard of natural
law simply cannot be sustained in the
long term, and resource agencies must
not only accept this, but lead the way
in changing the status quo.

So what is the conscientious and
progressive resource manager to do?
If we want to retain any semblance of
ecosystem function, biological diver-
sity, and long-term sustainability, not
only of resources but of reasonable
quality of human life, we need a philo-
sophical renaissance that recognizes
supremacy of natural law over artifi-
cial, human institutions, or what those
currently in economic and political
power tell us is the “real world.” We
must recognize limits to our control of
nature, and limits to the ability of nat-
ural systems to suffer abuse upon
abuse yet still provide the services we
expect of them, including continued
and abundant natural resources.

How do we do this? I believe edu-
cation at all levels is the answer: edu-
cation of mid- and high-level resource
managers whose training and value
systems are sadly out of date, of politi-
cians and economists, who typically
have no training or interest in re-
source management, and especially of
the public at large. This can best be
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done through absolute honesty by re-
source managers of the consequences
of continued growth in human popu-
lation and capital. We can no longer
sugar-coat what we know is happening
to the natural world through public
relations blitzkriegs that serve only to
continue agency funding and advance
careers. I am reminded of my visit to
an Idaho salmon hatchery, whose pub-
lic displays praised the glories of
salmon hatcheries, indicating what a
wonderful job they are doing in pro-
tecting our resources. Yes, perhaps
they are doing a good job, but their
displays should instead tell visitors
how unfortunate and desperate it is
that hatcheries need to exist atall, and
that they are last-ditch efforts at re-
covering the resources that our con-
trol-of-nature mentality has destroyed.
They should be teaching that
hatcheries will only be a success when
they can be dismantled because of
healthy runs of native fishes. Such
honesty and revisionist thinking is
long overdue in many of our resource
agendies.

I realize that the public makes ex-
traordinary, conflicting, and unrealis-
tic demands on resource managers,
but that is no reason to comply; the
public and political leaders are gener-
ally ignorant of the ecological realities
surrounding resource issues. Rather
than accede to unrealistic demands
based on ignorance, it is up to re-

source experts trained in the natural
laws of ecology and evolution to in-
form, rather than conform to fantasy.
We would not let the public guide
medical professionals in the best way
to perform a surgery, nor would we
tell our auto mechanics how to fix a
transmission. Yet, the public, largely
through untrained political and busi-
ness leaders with self-rewarding per-
sonal agendas, tells resource man-
agers how to manage nature.

In closing, there is a saying that
goes “unless we change direction we
might just get where we’re going.”
This is a sobering thought relative to
resource conservation and sustainabil-
ity. Directions in resource agencies
must change, as must basic human
value systems, if real sustainability is to
be achieved. Directions must change
by rejecting the artificial notion of the
traditional “real world” of resource
management, and accepting the real-
istic world of natural laws of ecology
and evolution. Nothing short of 3 bil-
lion years of the history of life is at
stake. '
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What on Earth are We Doing?

Denver Service Center
U.S. National Park Service, P.O. Box 25287, Denver, Colorado 80225-0287

(Ed. note: This is an edited summary of the Guiding Principles of Sustainable Design, a
collaborative effort of individuals representing professional design and conservation
groups, various offices of the USNPS, other national as well as local governmental
agencies, and ecotourism resort operators.)

Introduction

uman beings are not interacting well with the Earth. As World Bank

economist Herman Daly has stated, “we are treating the Earth as if it

were a business in liquidation.” The connotation of development has
eroded from improving the quality of life for humans to an economicactivity that -
assumes endless growth is both possible and desirable. What can be done to
counterbalance the damaging effects of human activities on this planet? Sustain-
ability has come to the forefront in the last 20 years, and may provide the general
guidance humankind needs. Sustainability is a concept that recognizes that hu-
man civilization is an integral part of the natural world, and that nature must be
preserved and perpetuated if the human community is to sustain itself indefi-
nitely. Sustainable design is the philosophy that human development should ex-
emplify the principles of conservation, and encourage the application of those
principles in our daily lives.

Sustainable design, sustainable development, design with nature, environmen-
tally sensitive design, holistic resource management—regardless of what it’s
called, “sustainability,” the capability of natural and cultural systems to maintain
themselves over time, is key.

The USNPS’s Sustainable Design Initiative
Two events in particular were in-  groups studied “the state of the
strumental in creating the USNPS’s  parks” as part of organizational re-
Sustainable Design Initiative: the Vail =~ newal activities associated with the
Symposium and the Maho Bay work-  Vail Symposium marking the 75th an-
shop. In October 1991, five working  niversary of the USNPS. They found
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that the USNPS is being stressed by a
variety of factors, including popula-
tion increases, park visitation in-
creases, demographic changes, in-
creased numbers and types of sites to
manage, environmental degradation,
lack of capable leadership, and the
need to protect whole ecosystems.
The working groups acknowledged
that certain environmental stresses
are beyond the scope of standard
park management, and that sustain-
ability is a way of addressing these
stresses on a broader scale.

In November 1991, the Sustainable
Design Initiative was officially
launched with a workshop in Maho
Bay Camp, Virgin Islands National
Park. Participants from professional
design and conservation groups, na-
tional and local governmental agen-
cies, various offices of the USNPS, and
ecotourism resort operators brought
diverse perspectives and ideas, and a
strong commitment to develop practi-
cal advice on sustainable design. The
outcome was a set of guiding princi-
ples for the application of sustainabil-
ity to the management of sensitive
natural and cultural resource areas.
The raw data generated at the Maho
Bay workshop subsequently was aug-
mented with information from addi-
tional sources and edited by the Den-
ver Service Center of the USNPSinto
aformal publication.

The Guiding Principles of Sustainable
Design, published in October 1993, is a
collaborative effort intended to pro-
vide a basis for achieving sustainability
in facility planning and design, em-
phasize the importance of biodiver-
sity, and encourage responsible de-
velopment decisions in parks and
other conservation areas, particularly

where related to ecotourism. This
merger of sustainable development
and ecotourism provides tremendous
opportunities for affecting visitor per-
ceptions of the natural and cultural
world, and developing conservation-
oriented values.

The suggested principles to be
used in the design and management
of park and other visitor facilities em-
phasize environmental sensitivity in
planning, design, construction, oper-
ation and maintenance; the use of
non-toxic materials, resource conser-
vation and recycling; and the integra-
tion of visitors with natural and cul-
tural setting. The goal is to affect not
onlyimmediate behaviors but also the
long-term beliefs and attitudes of visi-
tors.

Interpretation
Interpretation must be redefined
to provide better knowledge of re-
sources, appreciation of their rele-
vance to us, and positively influence
human values, thus leading to the
protection of the overall environment.

Natural resources

A basic premise of sustainable de-
velopment is that facilities must, to the
fullest extent possible, function within
the ecosystem and its constraints
rather than separately. Althoughiitis
not always readily apparent, ecosys-
tems provide direct ecological services
to the human developments within
them. If an ecosystem becomes over-
loaded or severely stressed, these ser-
vices are jeopardized.

Natural behavior within an ecosystem.
We must develop abasic understand-
ing of natural behavior within an
ecosystem before we can design facili-
ties to function sustainably within it.
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Links between ecosystems. We must
ascertain the links between ecosys-
tems to avoid changes in one that may
have consequences in another. Natu-
ral resource protection will involve
planning and government controls
over a wide geographical area to ac-
count for these connections.

Fragmentation of habitats. Habitat
fragmentation must be minimized be-
cause this causes loss of biological di-
versity.

Energy subsidies for ecosystems. Sus-
tainable development must limitim-
ported energy to sustain human
needs, and instead take advantage of
renewable energy sources within the
local ecosystem. A basic question
should be how the development could
function, or even if it should, if the
energy subsidy were unavailable or
created significant disruptions in dis-
tant ecosystems.

Human demands on ecosystems. Be-
cause the demands of human use on
an ecosystem are cumulative, new
proposals must account for the previ-
ous use of resources so that effects of
past activity, proposed development,
and anticipated future use do not ex-
ceed the ecosystem’s capability and
resiliency.

Acceptable limits of change. Evenwith
sustainable development, change is
inevitable in an ecosystem. Limits of
acceptable change must be developed
that are well below the ecosystem’s
capability and resiliency to ensure that
natural stresses or disasters do not
cause the whole system to collapse.
The limits must be respected scrupu-
lously.

Ecosystem monitoring. The effects on
surrounding resources of developing

and operating facilities must be rou-
tinely monitored and evaluated as an
early warning of potential stress to the
ecosystem; action should be taken
immediately to correct any problems.

Cultural resources

Much of whatis valued in historic
developments is their response to the
climate, natural setting, and use of lo-
cally available building materials. A
symbiotic relationship of human activ-
ities within their host environment is
evident in the occupants’ structures,
such as the Anasazi cliff dwellings at
Canyon de Chelly National Monu-
ment in Arizona. The vernacular re-
sponse to climate, setting, and mate-
rials provides opportunities for pre-
senting positive lessons in ecologically
sound design. Conversely, many of
our historic military, industrial, and
engineering sites afford opportunities
to discuss ecological excesses of the
past. The architectural style, landscape
design, and construction materials of
sustainable development should
reflect the indigenous cultural
heritage of the locality or region.

Sustainable site design

Site design is a process of interven-
tion involving the sensitive integration
of circulation, structures, and utilities
within natural and cultural environ-
ments. Sustainable design is not a re-
working of conventional approaches
and technologies, but a fundamental
change in thinking and in ways of op-
erating. Beyond a change in basic ap-
proach, sustainable site design re-
quires holistic, ecologically based
strategies to create projects that do
not alter or impair, but instead help
repair and restore existing site systems.

The “Valdez Principles for Site De
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sign,” developed by the firm Andro-

pogon Associates, can serve as policy

guidelines in site design for developed
areas of national parklands.

« Recognition of context. What are
the impacts of the project on the
larger community?

+ Treatment of landscapes as inter-
dependent and interconnected.
Fragmented landscapes must be
reconnected to establish contigu-
ous networks able to support a va-
riety of natural plant communities
and habitats.

+ Integration of native landscape
with development. Developed land-
scapes should be redesigned to
supporta variety of components of
the native landscape to provide
critical connections to adjacent
habitats.

+ Promotion of biodiversity. Site de-
sign must be directed to protect lo-
cal plant and animal communities,
and new landscape plantings must
deliberately reestablish diverse
natural habitats in organic patterns
that reflect the processes of the
site.

+ Reuse of disturbed: sites. Instead of
siting new development in remain-
ing rural and natural areas, previ-
ously disturbed areas must be
reinhabited and restored.

» Making a habit of restoration. Ev-
ery development project should
have a restoration component for
all site systems, including soils, wa-
ter, vegetation, and wildlife.

Construction methods and materials
The goal to leave the landscape vi-

sually unimpaired after development

drives the need to evaluate every con-
struction method and material used.

There should be no residual signs of
construction or environmental dam-
age. Preservation of the natural land-
scape is of great importance during
construction because it is much less
expensive and more ecologically
sound than subsequent restoration.
Careful organization and sequencing
of construction should be empha-
sized. Material staging should be
carefully planned to use only areas
subsequently to be developed. Pro-
curement should be scheduled to limit
the amount of material to be accom-
modated onssite at any given time dur-
ing construction. Careful planning of
the construction process can help
identify alternative methods and
techniques that minimize resource
degradation. Projects must be adapt-
able to reflect unforeseen environ-
mental conditions. And, throughout
construction, resource indicators
should be monitored to ensure that
resources are not being adversely af-
fected.
Building design

To ascertain the most environmen-
tally sensitive building materials, the
complete life-cycle energy, environ-
mental, recycling and waste opportu-
nities and implications of each mate-
rial must be examined. This cradle-to-
grave analysis involves tracing the ef-
fects of a material or product and its
by-products from its initial source
availability and extraction through re-
finement, fabrication, treatment,
transportation, and use, and then
predicting its eventual reuse, decom-
position, or disposal. Tracing includes
the tabulation of energy consumed
and the environmental impacts of
each action and material. The se-
lection of materials for a sustainable
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design is then a matter of evaluating
the positive and negative environmen-
tal consequences for the lowest possi-
ble total environmental loss.

The goal of sustainable develop-
ment and sustainable building design
is to create optimum relationships be-
tween people and their environments.
More specifically, sustainable devel-
opment should have the absolute min-
imal impact on local, regional, and
global environments. Planners, de-
signers, developers, and operators
have an opportunity and a responsi-
bility to protect the sanctity of a place,
its people, and its spirit.

Sustainable design balances human
needs (rather than wants) with the
carrying capacity of the natural and
cultural environments. It minimizes
environmental impacts, importation
of goods and energy, as well as gener-
ation of waste. In an ideal situation—
after determining that the proposed
development is indeed necessary in
the first place—it would be constructed
from natural, sustainably harvested
materials collected on site; generate
its own energy from renewable
sources such as sunlight or wind; and
manage its own wastes. Sustainable
design is an ecosystematic approach
that demands an understanding of the
consequences of proposed actions.
The long-term objective of sustainable
design is to minimize resource
degradation and consumption on a
global scale.

Energy management
Responsible energy use is funda-
mental to sustainable development
and a sustainable future. Each site has
primary renewable energy resources,

such as sunlight, wind, geothermal
and tidal energy, or biogas conver-
sion. With existing technologies, the
intelligent use of primary renewable
energy resources can benefit any de-
velopment. Energy management must
balance the justifiable demand with
appropriate supplies.

Water supply

The challenge of sustainable design
in terms of water resources applies
more to those areas where fresh water
is notlimited than to arid areas where
the economics of high-cost water
tends to promote wise steward ship.
The cornerstone of any domestic
water supply program is conservation.
Water conservation includes using
reclaimed wastewater effluent, gray
water, or runoff from ground surfaces
for toilet flushing or irrigation of
planted landscapes and food crops. It
also involves the widespread use of
water-conserving flush toilets, and
where practical, composting toilets. All
other plumbing fixtures should be
evaluated to limit water consumption.

Waste prevention

Because experience has shown that
there is no completely safe method of
waste disposal, the only way to avoid
environmental harm from waste is to
preventits generation. Pollution pre-
vention means changing the way activ-
ities are conducted and eliminating
the source of the problem. It does not
mean doing without, but doing
differently. Preventing pollutionin a
sensitive resource-related setting
means thinking through all the activi-
ties and services associated with the
facility and planning themin a way
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that generates less waste. Reduction,
reuse, and on-site biodegradation and
recycling are the key components of a
sustainable waste prevention ap-
proach. A material doesn’t become
waste until it is thrown in the garbage
can. Ifamaterial can be reused, itisa
resource, not waste. Reuse is the best
form of recycling. Recycling can be
maximized through the purchase of
products for which there is a ready
market as recycled materials. Ideally, if
no other reuse or recycling option
exists, materials used at a facility
should be recycled, even at a net loss,
rather than sent for disposal. We
should limit to the greatest possible
degree materials that become waste
problems; nothing should be pur-
chased that ultimately will become
toxic.

Facility maintenance and operations
An essential goal of a high-quality,
well-maintained sustainable develop-
ment should be the hiring and train-
ing of individuals who excel inlocal ar-
tisan skills. These artisans should be
absorbed into the design, construc-
tion, maintenance and management
of sustainable facilities as part of a
sustainable personnel program to
complement sustainable development.
Employees who are involved in a pro-
ject from the outset would be more

likely to show the pride required to
maintain the facilities at the highest
levels of quality.

The role of these operations is to
facilitate good visitor experiences
without the depletion of resources
and to promote environmental and
cultural resource awareness and edu-
cation. Sustainable development op-
erations should help impart to both
visitors and staff an enhanced set of
values supporting sustainable human
behavior toward the Earth. Sustain-
ability must be visible in all aspects of
facility operations, including visitor
services and concession operations,
maintenance, utilities, and waste han-
dling. By interpretation and example,
visitors can learn how to adapt some
of the sustainable methods to their
personal lifestyles.

Through adopting the concept of
sustainability, the USNPS is hoping
over the next 75 years to more effec-
tively accomplish its conservation ethic
and 1916 Organic Act mission, “which
purpose is to conserve the scenery
and natural and historic objects and
the wildlife therein, and to provide for
the enjoyment of the same in such
manner and by such means as will
leave them unimpaired for the enjoy-
ment of future generations.”
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Integrated Bioclimatic Architecture

Javier Barba
Estudio B.C. Architects, Barcelona, Spain

n the last few years there has been much talk concerning “sustainable” or
“ecologically responsible” architecture, that is, architecture respectful of the
earth’s resources and its natural beauty.

Unfortunately, many of the archi-
tects and designers who profess inter-
estin the concept of sustainable archi-
tecture do not practice it in their own
work for whatever reason, be it their
client’slack of interest or their own
lack of conviction. In fact, most other
architects ignore the issue altogether,
preferring to regard architecture as
fashion. This is, in my opinion, a terri-
bly irresponsible view, because in
terms of energy use and visual pollu-
tion, buildings have had an increas-
ingly severe and damaging impact on
the environment. For me, this makes
the issue of sustainable architecture
not only an important consideration
but also a necessary one. As for a
building philosophy for national
parks, which were created to conserve
nature for future generations, it
seems to me that sustainable architec-
ture, or what I refer to as “integrated
bioclimatic architecture,” is the only
logical and responsible approach. I say
this speaking from experience. Unfor-
tunately, I have seen some of the nat-
ural treasures of my own country—the

once splendid and untrammeled
Costa Brava and the Costa del Sol—
ravaged by indiscriminate and unimag-
inative development.

What is integrated bioclimatic ar-
chitecture? Itis architecture that arises
out of the landscape, with the site de-
termining the orientation and con-
struction of a building, not just aes-
thetically, but also mechanically, de-
termining its heating, cooling, and
lighting too. Thus, it is an architecture
that respects nature and its resources
and provides its occupants with the
most comfortable and pleasing envi-
ronment possible. However, this ar-
chitectural approach need notbe a re-
strictive one for imaginative practi-
tioners, as integrated bioclimatic ar-
chitecture encompasses examples of
vernacular architecture, like the typical
white stucco Mediterranean fishing vil-
lage, as well as mimetic architecture,
which draws on the materials, tex-
tures, even the plants of the surround-
ing landscape for its inspiration. In-
deed, good integrated bioclimatic ar-
chitecture should exist in harmony
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with the site and be visually dramatic
because architecture that does not
provoke emotion is not good architec-
ture.

Earth-sheltered house

My own first integrated bioclimatic
project was a commission to design a
weekend house just north of
Barcelona, not far from the sea
(Figure 1). The site for the house was
a steep slope, off a much-frequented
road that snakes round the hilly, pine-
covered countryside, with a splendid
view of the sea. It was the sort of site
that gives some architects nightmares,
but I saw it as the fulfillment of a
dream. I realized the best solution for
this difficult spot was an earth-shel-
tered house, a construction type I had
longed to design, but one I had yet to
find a client willing to try. Apart from
dealing with the problem of the steep
slope, I also wanted to avoid cluttering
the beautiful, still unspoiled landscape
with one of the white stucco Mediter-

ranean villas that stuck out like sore
thumbs on the neighboring hills, for
by this time I had already come to the
conclusion that nature has the right to
priority and it is we who must adapt
ourselves toiit.

To geta sense of the spirit of the
place, as well as to understand such
mundane matters as the site’s
drainage, I visited the property for
several months before finishing my
designs, observing it in different sea-
sons and weather. I wanted to create
an entrance that would be dramatic
and exciting, but which would notin-
terfere with the landscape. I accom-
plished this by making a cavernous en-
trance for the house. You literally
have to descend deep into a hole in
the earth, and then, when you enter
the house, you find yourself in an
ample, bright, white-walled living room
with an extraordinary and unexpected
view of pine-covered hills and, in the
far distance, the sea.

Figure 1. Earth-sheltered House near Barcelona
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I chose to make the south-facing
walls of the house, which are the only
ones visible, out of concrete mixed
with quartz, mica, feldspar, and gran-
ite from the area. To give the exposed
walls a softer, more organic feel, I had
the concrete poured into serrated
molds to produce a triangulated sur-
face, and then had the edges chipped
away. With the aid of an earth mover,
Iarranged huge boulders around the
center of the house and its cave-like
entrance, blending the textures of
stone and concrete and further eras-
ing the distinctions between house
and landscape. The integration was
complete when creepers and flowers
native to the region were planted
amidst the rocks and the earth-cov-
eredroof.

Byburying the house I had made a
striking residence for the clientand
solved the problems of the site. Its
earth covering insulated the house
from the noise of the road and from
temperature changes. Its south-facing
windows allow generous sunlight,
adding warmth in winter and provid-
ing views of the distant sea. In sum-
mer, canvas awnings outside on the
terrace protect the windows from the
strong sun. The terraced land below
the house provide the perfect plateau
for a pool, and the property has be-
come inviting for strolling and garden-
ing.

Menorcahouse

An equally challenging project was
a vacation house on the Balearic is-
land of Menorca, off the northeast
coast of Spain (Figure 2). The siteisa

marvelous rocky hillside that descends

into the sea, truly one of the most
spectacular spots on the Mediter-

ranean, and one that many environ-
mental groups were anxious to pro-
tect. In Menorca, the vernacular archi-
tecture is mostly white-washed struc-
tures, which look handsome when
clustered together in a fishing village,
but to place such a building there
would have been disastrous as it
would have been utterly out of har-
mony with the striking landscape.
However, it happens that there is an-
other Menorcan vernacular, an an-
cient one. For this island was settled in
prehistoric times by a people who
lived in the island’s many caves and
built numerous stone megaliths. It was
from this vernacular that I drew my in-
spiration, as well as from a rather se-
vere, square-shaped tower that al-
ready existed on the site.

I envisioned a stone building con-
nected to the stone tower that up
close would have a powerful, primor-
dial shape—in this case, several stone
walls slanting outward—and which
would be able to hold its own against
the drama of the landscape. However,
at a distance, the building would dis-
appearinto the craggy hillside.

My first concern, however, was to
excavate a rather tacky white
balustraded viewing platform that had
been built adjacent to the tower years
earlier. The stones that I dug up were
saved to cover the walls of the block
concrete structure as an economical
use of materials and energy. My ef-
forts toward energy conservation also
extended to the design of the house,
as I wanted it to be as bioclimatic as
possible. Heating was not a concern
because the house is only used during
the summer, but cooling was a very
real one as Menorca is very hot and
humid in summer. By orienting the
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Figure 2. Menorca House

house toward the east, I was able to
maximize the views and ensure that
the sun hit the house at an angle at
which its heat rays were least intense. I
also placed an atrium deep within the
interior of the house. This enclosed
court brings in natural light so that
the interior is not dark and provides
cross-ventilation. Finally, to further in-
tegrate the house into the landscape, I
inserted planters around the perime-
ter of the roof, which are one meter
wide and planted with indigenous veg-

etation that thrives in the hot, windy,
salty climate.

Borobodur Resort

However, the project that may best
correspond to the problems inherent
in building sustainable architecture in
a national park is the luxury resort I
am currently designingin central Java,
Indonesia, not far from Borobodur,
the sacred Buddhist temple. The area
has protected status through Unesco,
and it is illegal to constructanything
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there that might be considered visually
polluting to the natural beauty of the
place, which is beautiful, indeed. The
surrounding countryside is tropical
with many palm and mango trees, ver-
dant valleys, terraced hills of rice pad-
dies, jungly mountains, and distant
volcanoes. There is no question that
this place has a special energy which
should be respected an preserved.

Theresortitselfis to be located on
a hillside overlooking the Borobodur
temple in an area currently occupied
by rice paddies. Two streams run
along each side of the land, with an-
other smaller creek running down the
center. There are also some interest-
ing formations of black volcanic ro ck
scattered among the paddies. After
spending a good deal of time at the
site, it was obvious to me that a
mimetic architecture was called for.
However, I also knew that mimetic ar-
chitecture alone would not meet the
demands of this project as it was to be
a tourist hotel, albeit a luxury one,
and visitors would want to have more
of afeel of the native architecture and
culture, so I would have to incorpo-
rate vernacular architecture into the
design. It was not difficult to find ex-
amples of this architecture as there is
a village just a short distance away,
peopled by the farmers who cultivate
the rice paddies and many of whom
will work in the hotel when it is com-
pleted.

My idea is to place the 50 bunga-
lows, which are the most extensive
part of the project, underground, so
that the impact of building in this
unique site will be minimized (Figure
3). Almost all the other structures—the
entry, the common rooms, the bars,
and dining room—will be “Pendopos,”

which is the traditional building style
with timber-roofed construction sup-
ported on timber columns and with-
out walls. The back-of-the-house areas
will also be underground, and out of
sight. In this way, the visitors will feel
directly related to their surroundings
and the local villagers will feel we have
been respectful of their land and cul-
ture.

Guests will pass through a patio
with walls made of the local black
stone—the same stone used for the
Borobodur—which will be lavishly
planted. Before them will be the entry
lobby in the form of a Pendopo, sur-
rounded by a reflecting pool, which
will be illuminated at night to reflect
the Pendopo, asif it were a jewel. The
water from the reflecting pool will
travel throughout the resort, creating
different pools and waterfalls, which
will acoustically and visually enrich the
communal areas. The entry lobby will
have dramatic views of the Borobodur
and the surrounding valleys, but the
rest of the constructions—the bunga-
lows—will not be visible, as they will be
nestled into the contours of the land.
Each bungalow will have its own unob-
scured view of the Borobodur, its own
garden, swimming pool, and outdoor
sleeping area. Because of the way the
land will be terraced and planted,
however, each bungalow will be shel-
tered from the views of the others. In
this way, all of the guests will have an
extraordinary sense of privacy and
peace.

Iam very excited by this project be-
cause I consider it unique. I hope that,
when it is completed, its unusual mix
of vernacular and mimetic architec-
ture, its extraordinary view of the sev-
enth wonder of the world, and its rare
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Figure 3. Artist’s Conception of Borobodur Resort Bungalow

sense of privacy and tranquillity will
give impetus to other architects, de-
signers and hotel companies to con-
ceive holiday resorts in a new way that
is at once architecturally sophisticated
and culturally and ecologically respect-
ful.
Barcelona waterfront island

My final example, a proposal to
build an island off Barcelona’s coast,
isavery different one indeed, for here
I am suggesting a way to improve
upon nature. The recent redevelop-
ment of Barcelona’s waterfront has
provided its citizens with a wonderful
view of the sea. However, as attractive
as it is with its sandy beaches, blue wa-
ters, sailboatilled harbors, and nyr-
iad of wind surfers, itis still somewhat
boring. Because it borders the city, it
has a rather urban feel. Recently, I

began thinking how wonderful it
would be to live on an island and still
be in Barcelona, and I got the idea of
bringing the best of the Costa Brava,
with its beautiful rocks, trees, and
mountains, to Barcelona. Myideais to
build an island of two mountain knolls
that would be connected to the main-
land by a bridge about 40 meters out
in the sea (Figure 4). From the water-
frontall you would be able to see is a
wild, green mountainside covered with
scraggly oaks and pines. I think this
new sense of perspective when looking
out at the sea would add greatly to the
view, making it more beautiful and ex-
ofic.

But perhaps the most interesting
part of the project will be what you do
not see. The two mountains will fit in-
side each other like half rings, creating
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Figure 4. Perspective and Section Drawings of Barcelona Waterfront Island

a protected harbor that will be ob-
scured from view, even when ap-
proached from the sea. In this harbor
will be a marina and the interior
mountainsides will be terraced with
earth-sheltered apartments for cou-
ples and small families. The bottom
rim of structures, those nearest the
harbor, will house restaurants, bars,
and shops. Inside the mountain there
will be a parking garage.
Conclusion

As you can see from these exam-
ples, integrated bioclimatic architec-
ture is not so much a style as it is an
approach. Key to its successful prac-
tice is that, once you understand the
building program, you let the site’s
landscape determine the shape and
form of the building. When I take ona
new project, I spend a great deal of
time visiting the site and getting to
knowit. It is not enough that you un-
derstand its dimensions, its spatial

characteristics, and its drainage; you
must feel its energy. Thus it is impor-
tant to visit the site early in the morn-
ing, at midday, and in the evening.
You need to know how the wind blows
over it and how the sun strikes it. You
need to become familiar with its views,
the morphology of its stones, its dom-
inant colors, its different textures and
even its smells, as well as the type,
color, and fragrance of the various
plants that inhabit it. I take numerous
pictures so that I will remember not
only the strongest elements of the site
but also the sweetest, such as a place
where mushrooms grow year after
year that should not be disturbed,
since as a mushroom hunter I know
how difficult good mushrooms are to
find. I also like to bring a portable
drafting table so that I can sketch what
comes when the land first speaks to
me.

After I have sited the project, I view
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the spot from afar to make sure it will
fit discreetly into the landscape. I re-
turn again after I have made my pre-
liminary designs to see if the levels and
contours I have conceived will be nat-
ural.

I do notbelieve that integrated bio-
climatic architecture should be con-

sidered a special approach, one taken
by afew ecologically minded architects.
Forme, itis the way that all architects
should approach design, whatever
their philosophy, because it is the very
nature of architecture to relate
humans to the earth and the sky.
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Strengthening the “Ability” of Sustainability:
A Personal Perspective on Motivations and Sustainable Design

Joan Hirschman
lkpmwmﬂwolﬂn&q?mAnﬁdaﬁuaCh@ﬁnﬁasmethm%wJ%nwnq
3801 West Temple Avenue, Pomona, California 9176

Introduction -
ustainability is easy to repeat as a word, more difficult to grasp as a con-
cept, and even more difficult to achieve as an action. Despite its importance
inland management, there seems to be a feeling that it has entered popu-
lar culture before it has had a chance to ripen, becoming petrified before setting
fruit. Pronouncements that sustainablity is the “buzzword” of the 1990s are
common: “Sustainability is so popular Michael Jackson will likely sing of it on his
nextalbum” (Hester 1992, p. 162). The short-term commitment implied by the
term “buzzword” and the long-term commitment implied by the term
“sustainability” are diametrically opposed. How can we opena crack in this rapid-
paced, fad-oriented society for a concept like sustainability to seep in and fuse
with our ideas and actions regarding land management? How do we strengthen

the “ability” part of sustainability?

William Ruckelshaus, former ad-
ministrator of the U.S. Environmental
Protection Agency and member of the
World Commission on Environment
and Development (the “Brundtland
Commission”) recently wrote (1989)
that in order to move toward a sus-
tainable world, we have to articulate a
clear set of values consistent with the
principles of sustainability, establish
motivations to achieve these values,
and develop institutions to effectively
apply the motivations.

One would think that the U.S. Na-
tional Park Service (USNPS)would

have an easy task of helping this value
shift toward sustainability along, since
the agency’s 77-year-old mandate has
the values of sustainablity embedded
in its words: “to provide for the en-
joyment of the scenery and the natu-
ral and historic objects and the wildlife
[within the parks] ... in such manner
and by such means as will leave them
unimpaired for future generations.”
This call is precisely parallel with the
Brundtland Commission’s definition
of sustainable development as that
which “meets the needs of the present
without compromising the ability of
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future generations to meet their own
needs” (WCED 1987, p.43).

The Denver Service Center (DSC)
design arm of USNPS has taken a fur-
ther step in restating and updating
values statements in the spirit of sus-
tainability through its Sustainable De-
sign Initiative [see article by Reynolds
in this issue]. USNPS individuals have
created a Guiding Principles document
(USNPS 1993) to record principles,
goals, strategies, and checklists to
guide national park design. This doc-
ument is an important milestone in
the growing sustainable design move-
ment because it applies the constella-
tion of principles developed by many
far-flung, relatively small-scale groups
to an influential, large-scale national
agency. Goals such as “promote spiti-
tual harmony with, and embody an
ethical responsibility to, the native
landscape and its resources” are rep-
resentative and attest to the desire to
apply a sustainable value system to de-
sign (p. 32).

This emergence of principles is a
positive step toward articulating sus-
tainability values. Publication of this
document also attests that there is in-
stitutional support for this idea, as
there is support at larger scales for
various new commissions and councils
on sustainable development, resulting
from 1992s Earth Summit and Agenda
21. Thus, by Ruckelshaus’ formula,
two of the three components neces-
sary to “eat our developmental cake
and have the environment, too” are
moving into place.

The third component, motivation,
is the focus of this paper. Achieving
goals of sustainability can mean sacri-
ficing comforts, changing habits, and

thinking in a manner that considers
larger-scale, longer-term implications.
People must be motivated to do things
that are more difficult. Using national
park design as an example, how can
designers, under intense pressures
and deadlines to satisfy often-conflict-
ing needs, be motivated in tight bud-
get times to take the extra difficult
steps necessary to carry through the
dozens of principles, guidelines, and
recommendations stated in the Guid-
ing Principles document?

In addressing motivations, I suggest
drawing from and refining the old
personnel standbys: increasing knowl-
edge, skills, and abilities, with the lat-
ter being the key to achieving sustain-
ability. Developing knowledge and
skills entails providinginformation
and a process by which to assimilate
data. But to develop abilities in the
largest sense, people must combine
information and process with inherent
interests, talents, and drives. They
must overcome obstacles and draw
from those elements that give them
unique perspectives. This is what leads
to fresh and dedicated contributions.
Paying increasing attention to per-
sonal-scale motivations is part of a
movement evident elsewhere in soci-
ety, and important for organizations
such as the USNPS to recognize. In
this essay, I describe the steps under-
way and those still needed within the
sustainable design movement to moti-
vate positive personal-scale action and
attitudes. I draw from my own experi-
ences with developing knowledge,
skills, and abilities in the interest of
encouraging readers to take animpor-
tant moment to look within and exam-
ine their own motives and inherent in-
terests and seek further ways to build
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on these through the sustainable de-
sign movement. Aswe move toward
an era focused on acknowledging en-
vironmental and personal context, we
each have to continually reach within
to find where we can be most effective.

USNPS design and planning activi-
ties are the focus here, because they
must address the use/preservation
tightrope assigned by the mandate.
Since design and planning follow simi-
lar processes, but are usually consid-
ered variations in scale, I will refer to
“design” to encompass both.

The shifting scale of concern

The importance of motivating peo-
ple to achieve global goals through lo-
cal efforts has reached cliché status:
“Think globally; actlocally.” The scale
oflocal activism is increasingly shifting,
however, from a community level to
more of a personal scale. Much em-
phasis in recent literature is placed in
two areas: strengthening an individu-
al’s sense of selfknowledge and effec-
tiveness and appealing to individuals’
innate motivations (pain and pleasure)
to achieve goals of sustainability. This
shift toward self-focus is evident within
many recent writings, from popular
self-help books to environmental be-
havior research. A few eclectic exam-
ples follow.

In her book A Revolution From
Within (1991), Gloria Steinem reverses
the feminist adage that “the personal
is political,” which underscored the
need for political consideration of is-
sues such as day care, education, and
health. Now Steinem states that “the
political is personal” and she records
political problems stemming from
leaders’ personal lack of security and
esteem. Until individuals build their

own sense of contribution, security,
and strength, they will not have the
ability to foster these qualities in oth-
ers, and positive political change will
not occur. Steinem supports her posi-
tion with a quote from former
Czechoslovakian president Vadav
Havel: “Only a person or a nation self-
confident in the best sense of the
word is capable of listening to the
voice of others and accepting them as
equal to oneself. Let us try to intro-
duce selfconfidence into the life of
our community and into the conduct
of nations” (p. 10).

Lester Milbrath, author of Envi-
sioning a Sustainable Society: Learning
Our Way Out (1989), also writes that we
need to learn our way out of existing
patterns by strengthening our per-
sonal values, becoming more self-re-
liant, living simply but richly, and
touching the earth less with our mate-
rial demands. Those who develop this
personal understanding cannot shrink
from the responsibility of funneling it
upward in scale.

In a recent Atlantic Monthly article,
authors Ridley and Low (1993) ques-
tion sustainability’s assumption that
we must persuade people to change
selfish habits for the greater good.
They believe that people are not ef-
fectively motivated by calls for global
sacrifice, selflessness, or moral shame,
but rather by actions that cause them
either personal pain or bring them
individual benefits. In searching for
motives to achieve environmental
goals, this means increasing the costs
of being a resource free-rider and in-
creasing the benefits of being a coop-
erator. To effect change, we need to
tap into these rational and consistent
motivations as individuals, and bene-
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fits will filter up into larger scales.
Roger Walsh, in his article “Toward a
Psychology of Sustainability” (1991),
also asserts that we must appeal to
personal motives to achieve sustain-
ability, but argues that, in the long
run, it is better to build trust by ap-
pealing to people’s positive motives,
rather than by condemning or threat-
ening them.

Studies by behavioral analysts and
others show the importance of human
behavior modification in avoiding the
“tragedy of the commons.” Effective
behavior-change techniques include
establishing material and social incen-
tives and disincentives, persuasion,
prompting personal insight and in-
trinsic satisfaction, identifying attitude-
consistent behaviors, providing spe-
cificinformation, and training. The
success of these in accomplishing
goals of sustainability often depend
on change occurring on an individual
scale (De Young 1993, Dwyer and
Leeming 1993). De Young writes that
individually initiated changes may be
the key to crafting a conserving society
where a sense of challenge, excite-
ment, and enjoyment are the most
important, long-term intangible divi-
dends.

Organizations must recognize this
shift toward self-focus and the growing
need for personal empowerment.
The USNPS, in its 75th anniversary
summary (the Vail Agenda), has gone
through agency-scale selfexamination
and has realized the importance of
organizational renewal. Personal re-
newal is also important, and building
communication, cooperation, and a
sense of contribution is particularly
powerful to effect change on larger
scales. In Buddhist writings, it is said

that to straighten the crooked, you
must do a harder thing: you must first
straighten yourself.

Increasing knowledge and skills

Providing access to information
and a process through which to as-
similate this information is at the
heart of developing knowledge and
skills needed to meet the goals of the
sustainable design movement. Studies
show that providing information in-
creases knowledge and emotional
arousal regarding environmental is-
sues and results in increased motiva-
tion and activism (Symes et al. 1993).
Providing effective information about
sustainable practices is underway
within USNPS, especially within the
Denver Service Center. Through fre-
quent educational seminars, publica-
tions, and personal and computer
networks, designers have growing ac-
cess to technical information such as
efficient energy systems design, biolog-
ical sewage treatment systems design,
environmentally responsible building
products, etc. :

Increasing individual skills is de-
pendent on having an appropriate
method by which to assimilate and
apply information. Without a clear de-
sign process in place along with the
rapidly accumulating dataand numer-
ous complex goals, designers are in a
situation akin to drinking from a fire
hose. Over the last twenty-five years,
USNPS design has been informed
largely by an accountable overlay pro-
cess (McHarg 1969), inspired by the
need to evaluate alternatives and im-
pacts, as required by the National En-
vironmental Policy Act. This method
of compiling and overlaying resource
data layers has become distilled into
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an approach acclaimed for enabling a
thorough consideration of existing re-
source conditions, but criticized for
not addressing the spatial and tempo-
ral qualities of the site. Although lan-

guage has recently been included
within updated design-process docu-
ments that encourages designers to
think in connected, dynamic terms,

specific examples have not yet been
included demonstrating how to fea-
ture cycles, flows, connections, and
change over time (Johnson 1990). Fur-
thermore, USNPS’s Sustainable De-
sign Initiative does not yet include a
detailed process within the Guiding
Principles document that instructs de-
signers on how to specifically analyze,

model, and design site structure and

function (Lopenske 1993). Integrating .

process and principles is a vital next
step needed to provide designers with
confidence and skills in assimilating
the dozens of complex guidelines in-
cluded in the document.

The ecosystematic design process
developed by Lyle (1985) and utilized
in design studios is one of several pro-
cesses that can be appropriately ap-
plied to the USNPS Sustainable Design
Initiative. The ecosystematic design
process is inspired by patterning
change based on the essential order
of ecosystems: their structure, func-
tion, and location. The goal is to cre-
ate forms reflecting inner ecological
processes, or, as a popular statement
summarizes, “form follows flows.”
Seven steps are followed in the design
process that encourage alternating be-
tween intuitive, creative right-brain
cognition and more disciplined left-
brain thinking. Briefly, the initial step
(inception) is flavored by exhilaration
and uncertainty, where designers col-

lect initial impressions and early pro-

ject information. The second and
third steps (information and model-
ing), are more precise and analytical.
The process emphasizes use of models
to define and clarify underlying or
invisible processes. Descriptive models
most often include representations of
a site’s vegetation structure, hydrolog-
ical functioning, and locational pat-
terns, such as existing land use. Pre-
dictive models indicate how change
will affect site structure, function, and
locational patterns. These models are
used in the next creative stage, where
the final four steps occur (possibilities,
predictions, plan, management). Here
goals and objectives are refined, con-
cepts and alternatives generated, a
plan selected based on information
from predictive models, and post-
planning management detailed. This
process has driven over eighty-four
design projects over the last seventeen
years, and has resulted in award-win-
ning designs, recognized for their
ability to balance present-day and fu-
ture human needs with landscape
structure and function (Hirschman in
press).

Increasing abilities

If information and processes are
the water of the phrase: “You canlead
ahorse to water but you can’t make it
drink,” then abilities comprise the
drinking. How individuals transform
information and methods into abilities
that propel them to address complex
projects and plans depends on their
personal motivations. Many externally
applied incentives can be employed by
an agency to assist this transforma-
tion, such as tying performance stan-
dards with utilization of sustainable

Volume 10 < Number4

1993 71



design information and techniques,
providing material incentives and dis-
incentives, etc. However, drawing from
De Young (a behavioral scientist) and
Walsh (a psychologist), how can agen-
cies spark more individually initiated
approaches to assisting the process of
transforming knowledge and skills
into long-asting, creative, energized,
inherent abilities?

I would like to call attention to a
small but potent USNPS program de-
signed to help strengthen and em-
phasize personal abilities for larger-
scale benefits. The Denver Service
Center’s Office of Professional Em-
ployee Development has created a
communications coordinator position,
held by a landscape architect, Linda
Wright. Suggested by the DSC’s Man-
agement Advisory Group, the intent
of this position is to help DSC
strengthen the “Service” portion of
the organization’s title.

Wright approaches her tasks from
a personal perspective. Many of her
activities, such as administering per-
sonality type indicator tests and lead-
ing communications workshops, aim
at assisting individual employees in
recognizing their own motivational
bases, their strengths, and blocks to-
ward achieving goals. The goal is to re-
inforce the idea that people have di-
verse viewpoints, but once personal
preferences and styles of communica-
tion and working are recognized,
stronger abilities to communicate, co-
operate, and lead can be developed.
Moving up in scale, individuals who
foster a cooperative spirit as a normal
mode of operating can work more ef-
fectively in interdisciplinary teams,

which can be more instrumental in
bridging the organizational gaps in
USNPS between parks, regions, and
central offices. The key is individual
ownership and accountability and a
sense of contributing at a personal
scale, which filters up to larger scales.

Wright works closely with the Sus-
tainable Design Initiative coordina-
tors, Rich Giamberdine and Bob
Lopenske, to help communicate the
larger goals of the sustainability initia-
tive while helping people develop their
own personal role in fulfilling this vi-
sion. Strengthening individuals’ sense
of value and increasing their ability to
achieve personal goals is a strong mo-
tivational force that links well with the
larger goals of sustainability.

This program is in its early stages
and should be encouraged to develop
a system for evaluating long-term ef-
fectiveness. The ultimate success will
lie not in one office’s attempt to
strengthen communication and abili-
ties, but in the overall reinforcement
of a sense of personal responsibility.
Each individual must be encouraged
to ask key questions: “What is inher-
ently interesting about this project,
what motivates me?” “What is the
greatest good I can achieve with this
project?” and “How canIlook at stan-
dard operating procedures with new
eyes, informed by the values of sus-
tainability?” However, values and mo-
tivations are not enough to accom-
plish the shift toward sustainability:
each individual must also be permitted
by the agency to act on the answers to
those questions. This is where Ruck-
elshaus’ trilogy of values, motivations,
and institutions come together to cre
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ate beneficial change.

Personal development of knowledge,
skills, and abilities

In line with the focus of this essay, I
illustrate the importance of attending
to the personal scale by drawing from
personal examples. I feel these expe-
riences demonstrate one individual’s
attempt to sift out inherent interests
and motivations that lead to accepting
the more complicated work of sus-
tainable design. As Walsh states:
“There is a growing trap that a lot of
us fall into of thinking that areal con-
tribution has to entail suffering for us.
But we are in this for the long term,
and ifitis not reinforcing we are going
to burn out” (p. 66).

AsI peer into my own roots, I find
that my primary motivators are consis-
tently to seek niches and previously
unlinked connections. Development of
knowledge, skills, and abilities appli-
cable to sustainable design came as I
contentedly worked on park design
projects while employed as an USNPS
landscape architect and began noticing
a gap. I witnessed or read about
recycling, solar design, and wetland
sewage treatment technologies
around the country, yet they still at
that time were not applied to national
parks. The gap between our mandate
and our practices grew increasingly ev-
ident. Others recognized this gap as
well and the Sustainable Design Initia-
tive grew from this realization.

I joined the faculty at California
State Polytechnic University, Pomona,
to teach design and participate in the
Center for Regenerative Studies,
where up to 90 students will grow
their own food, cycle their own wastes,
and generate their own power.

“Regenerative” was felt to be a more
dynamic term than “sustainable,” im-
plying renewal, and therefore was se-
lected as the center’s focus. Informa-
tion from this center can be applied to
national park design issues, and the
center is one of the first institutional
construction projects built almost en-
tirely with “green” materials. My inter-
ests in leaving USNPS for Cal Poly
Pomonawere in part to absorb as
much technical data as possible in the
interest of eventually applying these
back to park design. My motive rears
its head again: to connect USNPS sus-
tainability and Cal Poly regenerativity.

While technical knowledge is use-
ful, the heart of what I do to con-
tribute toward sustainability is to
teach processes by which design stu-
dents can treat land as dynamic, three-
dimensional, connected systems. By
combining Lyle’s methods with my
previous background in landscape
ecology, ahybrid design approach that
emphasizes cultural modeling is de-
veloping and my skills are.growing
from this experience. Connection and
niche motivators are quite evident
here as well.

In developing sustainable design
abilities, I have to dig deeper to find
out what is inherently interesting to
me that makes it easy to shift to the
complex ecosystematic design process.
My own design-process roots are
deeply intertwined in the overlay pro-
cess, yet I draw more now from other
sources as my knowledge and skills
grow. What appeals to me about dy-
namic, natural-system-driven design
approaches is that the act of designing
systems is a marvelous system in itself,
and prominent models, such as water
and mineral cycling, energy flows, and
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succession and disturbance are mod-
els themselves for how design occurs.
Design is like the hydrologic cycle:

ideas burst forth from creative de-
signers, are applied to aparticular
site, are changed and modified over
time, become accepted and evaporate
inimportance, then burst forth again,
sometimes centuries later, as in the
case of many arid-land approaches to
water harvesting, for example. Design
is like energy flow: during creative

stages of inception and possibilities,
many ideas come forth that must be
stored like potential energy for use
when supplies run low. They are re-
newable and enlighten the process.
And if there was a second law of idea

thermodynamics, it would state that in
aclosed system (i.e., an office removed
from the design site), the amount of
ideas in forms available to do useful
work diminishes over time. In design,

succession and disturbance are con-
stant companions as one alternative

ideabuilds on another until a climax
plan arises. But often a disturbance,

such as a funding cut or political
change, can unpredictably strike and
burn the plan to the ground. Thenit
starts again slowly, utilizing the nutri-
ents from the ashes of the last effort
to move toward beneficial change.
Thinking that design is a linear pro-
cess, somehow separate from natural
processes, has lost its appeal to me.

We must think in terms of cycles and
layers, time and space, to provide for
future generations.

As I write of my own motives, I
speculate whether I'm tapping into the
universalities of a changing design era.
I trust my goals are shared by others.
In design I seek simplicity (one design
that serves multiple purposes, such as

trail corridors that interpret history,
ecology, and community), I seek di-
versity (because without planning for
diversity, we get sameness), I seek con-
text (articulating what makes a place
and its people who are committed to it
so unique through plants, design ma-
terials, language, symbols, etc.), and I
seek healing. I seek the appreciation—
not the fear of—change over time and
ways to celebrate change in a variety of
ways: by using building materials that
change with the natural elements over
time, or perhaps by safely featuring
dead trees and their teeming bird and
insect life in a design. I seek to provide
in design what I seek for my own well-
being. Itis essentially a personal task,
but acknowledging what motivates us
individually gives us valuable informa-
tion to know how to extrapolate out-
ward in scale to design for other hu-
mans, species, and generations. Tack-
ling the more difficult tasks of creating
sustainable designs does not then
seem so difficult; it becomes a neces-

sity.

Achieving sustainability in the
Context Era

A new era is upon us. The envi-
ronmental-regulation-inspired overlay
era of the last quarter of a century is
blending into what could be called the
Context Era, an era focusing on envi-
ronmental and personal context. Envi-
ronmental context is more strongly
recognized by managers, designers,
and visitors as they move even farther
beyond thinking of parks as collec-
tions of “scenic objects” by thinking in
systems that include ecological and so-
cial processes. Personal context in-
volves acknowledging our own history,
strengths, blocks, and inherent mo-
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tives, and drawing from these for bet-
ter communication and cooperation.
‘When we stop and scrutinize our own
motivations, test them through the
vehicle we select (design, resource
management, etc.), evaluate them,

change them appropriately in line with
sustainable values, communicate
them, and encourage institutions to
accommodate them, will we begin to
strengthen the “ability” part of sus-

tainability. :

. References

DeYoung, R. 1993. Changing behavior and making it stick: The conceptualization and
management of conservation behavior. Environment and Behavior 25 (4): 485-504.

Dwyer, W. O., and F. C. Leeming. 1993. Critical review of behavioral interventions to
preserve the environment. Environment and Behavior 25(3): 275-321.

Hester, R. 1992. Most important questions. Landscape Journal. 11(2): 161-2.

Hirschman, J. In press. Evolution of Cal Poly Pomona’s 606 ecosystematic desi
studio. Council co:/’ Educators in Landscape Architecture Conference Proceedings, 1993.
Washington, D.C.: Landscape Architecture Foundation.

Johnson, G. 1990. Site Planning/Design Process and Site Analysis. Denver: USNPS Denver
Service Center, Western Team Branch of Planning.

Lopenske, R. 1993. Personal communication, August 25.

Lyle, J. T. 1985. Design for Human Ecosystems. New York: Van Nostrand Reinhold.

McHarg, I. 1969. Design with Nature. Garden City, New Jersey: Doubleday/Natural
History Press.

Milbrath, L. 1989. Envisioning a Sustainable Society: Learning Our Way Out. Syracuse:
State University of New York Press.

Ridley, M., and B. S. Low. 1993. Can selfishness save the environment? The Atlantic
Monthly 272(3):76-86.

Rucl;elshaus, W.D. 1989. Toward a sustainable world. Scientific American 261(3): 166-
174.

Steinem, G. 1992. Revolution from Within. Boston: Little, Brown.

Syme, G. J., et al. 1993. Motivation for reported involvement in local wetland
preservation. Environment and Behavior 25(5): 586-606. :

Walsh, R. 1991. Toward a psychology of sustainability. ReVision. 14(2): 61-67.

WCED [World Commission on Environment and Development]. 1987. Our Common
Future. New York: Oxford University Press.

USNPS [U.S. National Park Service]. 1992. National Parks for the 21st Century: The Vail

. National Park Foundation.

——.1993. Draft guiding principles for sustainable design. Unpublished manuscript.

Denver: USNPS Denver Service Center.

K2
0’0

Volume 10 - Number 4 1993 75



Balancing ment Goals
for Ecological Systems on a Sustainable Basis:
An Analysis of the Pacific Northwest Timber Dispute

David K. Cox, Val R. Beasley, and Paul W. Andrews
University of lllinois, Urbana, Illinois

Introduction: Goals for Management of Ecological Systems

ylaw, U.S. agencies with jurisdiction over public lands and protected ar-
B eas must balance ecological interests with other management goals: eco-

nomic activities, infrastructure for human support, recreation, and aes-
thetics. For an agency to realize long-term success in balancing these competing
goals, management decisions must avoid destabilizing the ecological system.

There are two major obstacles to sustainable management of ecological sys-

tems so as to achieve a balance among multiple goals. They are: (1) balancing en-
vironmental and economic interests, and (2) adopting a clear, scientifically sound
definition of the term “sustainability” which reflects the balance between compet-
ing environmental and economic interests.

Balancing environmental and economic interests

Historically, environmental inter-
ests (managementand protection)
and economic interests (productivity
and growth) have been considered in-
herently incompatible. The traditional
conflict is based on the presumption
that favoring either goal, by necessity,
is detrimental to the competing alter-
native. Under this view, management
decisions have often satisfied eco-
nomic interests. There are exceptions,
however, such as establishment of the
National Park System, which was
based partly on the growing concern
that wilderness areas were rapidly dis-
appearing.

The natural environment is impor-
tant for many reasons that are insepa-
rable from economic interests. Eco-
nomic activity represents, at least in
part, our need to use natural re-
sources in order to survive. Natural
systems provide us with “the soil we
plow, the air we breathe, [and] the wa-
ter we draw.” For example, root action
onrocks helps create soil, and plants
and animals regulate atmospheric
gases that affect respiration, tempera-
ture, and precipitation (Wilson 1992).
Also, plants and animals found in
natural ecosystems have direct eco-
nomic value as sources of medicines,
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foods, natural pesticides, and a range
of industrial products (Plotkin 1988).
Moreover, cross-breeding of crop
plants with wild relatives may protect
commercial plant varieties from dis-
eases, or increase their nutritional
content. The resultant economicben-
efits are often great (Plotkin 1988).

Using resources faster than the
rate at which they can be replenished
will diminish or eliminate the future
supply. The world cannot be com-
pletely divided into zones in which
only environmental or economic in-
terests prevail. Although there are
ecological systems that should be pre-
served and protected in a pristine
state, many can successfully support
economic activities. Itis important that
we learn to balance interests by adopt-
ing a management approach that will
satisfy both on a sustainable basis.

The difficulty in defining
“sustainability”

Scientists, interest groups, politi-
cians, and others who have recognized
the importance of both economic and
environmental integrity have pro-
moted the use of natural resources on
a sustainable basis (Lubchenco et al.
1991). However, management on a
sustainable basis is difficult because,
while there appears to be an emerging
theoretical understanding of sustain-
ability, we lack the scientificknowledge
to apply fully the concept in practice
(Lubchenco etal. 1991). Furthermore,
the political process has failed to pro-
duce an adequate definition of
“sustainability” in the law.

Limited scientific knowledge

Science has not progressed to the
point where the “health” of ecological
systems can be completely analyzed,

Recognition, understanding, and con-
trol of ecological problems will, in the
long term, require many disciplines
cooperating in the application of
knowledge and joint research, with a
focus on sustainable management
(Haskell et al. 1992; Lubchenco etal.
1991). :
Scientific and economic definitions
of sustainability

There is no clear, scientific consen-
sus on a definition of the term
“sustainability.” Various definitions
canbe found in the literature. Ecolog-
ical sustainability “implies the system’s
ability to maintain its structure (organ-
ization) and function (vigor) over time
in the face of external stress (resil-
ience)” (Costanza 1992). Others “em-
phasize sustainability of narrowly
defined ‘economic’ productivity over
time” (Haskell et al. 1992). A scientific
trend, however, is to define the con-
cept of sustainability in terms of a bal-
ance between environmental and eco-
nomic interests. Perhaps one of the
better working definitions of com-
bined ecological and economic sus-
tainability is that it is a “relationship
between dynamic human economic
systems and larger, dynamic, but nor-
mally slower-changing ecological sys-
tems such that human life can con-
tinue indefinitely ... [and] in which the
effects of human activities remain
within bounds so as not to destroy the
health and integrity of self-organizing
systems that provide the environmen-
tal context for these activities”
(Norton 1992).
Complexities inherent inimplement-
ing sustainable management

The political process has not
yielded a consensus definition of
“sustainability” which is reflected in
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the law. There are numerous social,
political, legal, economic, and scientific
influences which compete to shape
governmental policy regarding the use
of natural resources (Schaeffer and
Cox 1992).

Current economic systems create
incentives to maximize personal wel-
fare by exploiting natural resources
for short-term gain. Such incentives
may ultimately lead to exhaustion of
natural resources (Hardin 1968).
Many people would acknowledge the
need to preserve natural resources
sufficient to sustain human popula-
tions indefinitely. The problem isin
asking any particular party to reduce
its rate of utilization. The shortterm
consequences of doing so may include
reduced profit, loss of jobs, reduced
consumption, and, in some instances,
reduced quality of the standard of
living. This is particularly troublesome
if a single group, corporation, orin-
dustry believes it is being singled out
to bear a disproportionate burden.

Legal definition of sustainability

No clear definitions of ecological or
economic sustainability are reflected
in current federal law. There are few
federal statutes that require sustain-
able land management. The Multiple-
Use Sustained-Yield Act of 1960
(MUSYA) addresses “sustainability” in
a limited context, that of “sustained
yield.” Sustained yield is “the achieve-
ment and maintenance in perpetuity
of a high-level annual or regular peri-
odic output of the various renewable
resources on the national forests
without impairment of the productiv-
ity of the land” (16 U.S. Code 531(b).
MUSYA has been largely unenforced
by the courts except in connection

with other statutes, and federal agen-
cies responsible for management of
public lands have typically enjoyed a
great deal of discretion under
MUSYA. Nevertheless, there is a trend
suggesting closer scrutiny of agency
actions requiring compliance with
multiple-use, sustained-yield objectives
(Bobertz and Fischman 1993).

The evolution of sustainable man-
agement of ecological systems: the
Pacific Northwest timber dispute

The United States has been strug-
gling with the need to balance envi-
ronmental and economic interests for
many years. The Pacific Northwest
timber dispute is perhaps the most
notable “hot spot” in the controversy
between environmental and economic
interests.

From 1985 to 1989, timber harvest-
ingin the national forests in Washing-
ton and Oregon reached record highs
of 4.5 to 5 billion board feet per year.
Asaresult of intensive logging in the
region, the northern spotted owl was
listed as an “endangered species” un-
der the authority of the Endangered
Species Act (ESA). After litigation in
which the U.S. Forest Service at-
tempted to harvest timber without
planning for spotted owl habitat, a
federal district court enjoined the

ency from selling timber from spot-
ted owl habitat until it submitted a
plan to ensure viable populations of
the owl (Seattle Audubon Society v.
Evans, 1991).

The timber industry lobbied for a
plan that would minimize any detri-
mental effect on itself. Environmental -
ists were concerned about saving the
last 10% of the old-growth forests re-
maining in Washington and Oregon.
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The Forest Service, hampered by an
Administration sympathetic to the
timber industry (Seattle Audubon Society
v. Evans, 1991), was unable to develop
anacceptable plan (Seattle Audubon So-
ciety v. Moseley, 1992).

There were numerous legislative ef-
forts targeted at resolving the dispute.
Each represented an attempt to com-
promise, but none gained enough
support to be passed (Environmental
and Energy Study Institute Legislative
Report 1992).

Preview of a change in national envi-
ronmental policy

The controversy in the Pacific
Northwest was a significantissue
during the presidential election of
1992. The Clinton-Gore platform
stated that the nation must “shatter
the false choice between environmen-
tal protection and economic growth”
(Clinton and Gore 1992). The cam-
paign stated that their environmental
policy was based significantly on this
fundamental principle. After the elec-
tion, the selection of Bruce Babbitt as
secretary of the Department of the In-
terior, which is responsible for a most
publiclands and protected areas, sig-
naled that the new Administration was
serious in establishing this principle as
a primary part of the national envi-
ronmental policy. During Senate con-
firmation testimony, Babbitt set the
tone for the resolution of environ-
ment-versus-economics disputes in
general: he stated that the Depart-
ment’s highest priority would be to
balance conflicts between economic
development and environmental pro-
tection on a sustainable basis (Senate
Confirmation Hearings, 19 January
1993).

Clinton’s proposed resolution of the
dispute

When President Clinton came into
office, he responded by convening a
“timber summit” in April 1993. He
also created a Forest Ecosystem Man-
agement Assessment Team composed
of scientists, economists, and sociolo-
gists to study the area and develop a
series of possible solutions to the cri-
sis aimed at protecting the ecosystem
that supports the northern spotted
owl while allowing for economicactiv-
ity to continue.

The option submitted by Clinton to
the federal district court centered on
protecting owl habitat by protecting
watersheds. The focus on watersheds
also sought to protect salmon runs
and the vital salmon industry in the
region. The plan sets aside 80% of the
remaining old-growth forests in re-
serves and reduced harvesting levels
from the highs of the 1980s to about
1.2 billion board feet per year. The
Administration anticipates a loss of
about 6,000 timber jobs and proposes
to provide $1.2 billion to retrain work-
ers as well as remove a federal subsidy
on log exports ( Time Magazine 1993).

Conclusion

The Pacific Northwest timber dis-
pute, and the controversy over balanc-
ing environmental and economic in-
terests in general, have influenced
legislative efforts to reauthorize the
ESA. During the 102nd Congress
(1991-92), legislation was introduced
which sought to factor economic con-
siderations into the environmental
protection structure of the ESA. One
bill proposed an :economic impact
analysis” before the implementation
of ESA requirements, with protection

Volume 10 - Number 4

1993 79



granted only when the benefits out-
weigh the economic costs (H.R. 4058,
1991). There has been much support
for compensating groups for eco-
nomic losses sustained as a result of
impositions from ESA requirements
(e.g., HR.4058).

This controversy has also influ-
enced legislation covering the protec-
tion of wetlands. One legislative effort
proposed an “ecological value” rank-
ing system for wetlands. Under this
system, wetlands could be classified as
of “critical” value (and thus protected),
of “significant” value” (which would al-
low for some development), and of
“limited” value (exempt from protec-
tion under the Clean Water Act) (HR.
1330,1991).

The approach represented by these
bills, however, does not address the
issue of balancing. They did not focus
on using the environment in economi-
cally useful and ecologically sustain-
able ways. Rather, they focused an
choosing between environmental and
economic interests without specifically
planning for combined sustainability.
While these legislative efforts did not
prevail, they are representative of the
types of approaches which have been
introduced and considered.

Attempting to balance environmen-
tal and economic interests has tradi-
tionally been viewed as a significant
political risk in national politics in the
United States. Yet there are some
strong indications that there is grow-
ing support for balancing approach.

The election of the Clinton-Gore
ticket and selection of Babbitt signal,
to some degree, an acceptance of the
balancing approach.

The Clinton Administration has
taken a calculated political risk by
quickly intervening in this dispute and
proposing a solution to a difficult
problem which had not been resolved
by the disputants, nor by Congress.
While the balancing approach does
not satisfy all interests, it does strike a
compromise which is intended to
break the impasse. Most importantly,
it is a solution aimed at providing
long-term environmental and eco-
nomic benefits.

The United States has the oppor-
tunity to enter a new era of environ-
mental management and protection
which focuses on achieving a balance
between environmental and economic
interests on a sustainable basis. The
resolution of the Pacific Northwest
timber dispute is indicative of the bal-
ancing approach which will be part of
U.S. national environmental policy for
the next several years. This approach
should evolve as a workable, politically
effective, economically productive
method of accounting for competing
interests. By beginning to break down
the adversarial barriers traditionally
associated with the environment-ver-
sus-economics debate, we may focus
our time and resources toward devel-
oping a balance which will ensure
long-term environmental and eco-
nomicbenefits.
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Sustainable Design and the U.S. National Park Service

John Reynolds
Mid-Atlantic Regional Office, U.S. National Park Service, 143 S. Third Street,

Philadelphia, Pennsylvania 19106

our purpose: “to conserve the scenery and the natural and historic ob-
jects and the wild life [within the parks] and to provide for the enjoyment
of the same ... unimpaired for the enjoyment of future generations.” In 1978, the
Organic Act was amended to further define our responsibilities—and to send us
the clear message that Congress reserved for itself the authority to authorize
activities that in any way lessened the essential values for which the USNPS or any
of our particular park areas, regardless of designation, were created. This
amending legislation states: “The authorization of activities shall be construed
and the protection, management, and administration of these areas shall be con-
ducted in light of the high value and integrity of the National Park System and
shall not be exercised in derogation of the values and purposes for which these various areas
hawe been established, except as may have been or shall be directly and specifically

provided by Congress” (emphasis added).

I I \he 1916 Organic Act of the U.S. National Park Service establishes this as

AsIread the Actand think about
what Congress (which makes the laws)
is saying to us in the Executive Branch
(which carries out the laws), it is obvious
that we in the USNPS have been
handed an ethical, moral, and legal
imperative to perform our manage-

ment responsibilities in ways which

preserve the natural and cultural re-
sources entrusted to us in the strictest
and most enlightened way possible.

Congress has “delegated” to us
very few “blanket authorizations” to
affect the natural and cultural re-
sources of the parks. By far, the activ-

ity in which we have the most discre-
tion is park development. Congress
has left it to us to determine what is
appropriate, how much is appropriate,
and where it is appropriately placed.
Congress has done so in order that
we might provide necessary facilities to
allow for visitor enjoyment and to
manage the park and its visitors while
they are there.

Based on the explicit “no deroga-
tion” language of the 1978 amendment
to the Organic Act, as well as
“unimpaired” from the Act itself, I
have to conclude that for over 62
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years, under greatly different social
and environmental conditions,
Congress is surprisingly clear in its de-
sire for us to hold the parks as invio-
late as possible.

How this conclusion applies to de-
sign, construction and maintenance is
where the concept—and realities—of
sustainable design come into play.

For many years, and especially be-
fore Mission 66, the USNPS was re-
spected and revered worldwide for
our sensitivity in design. This is not to
be unexpected, because the mores
and definitions of management phi-
losophy were heavily affected by the
landscape architecture profession.
Frederick Law Olmsted first defined
park development standards in
Yosemite Valley, before it became a
national park. He, and the American
Society of Landscape Architects, were
influential in the creation of the US-
NPS, and in its initial philosophies and
policies. Landscape architectural phi-
losophy became USNPS philosophy
from the very beginning.

The concepts of rustic architecture,
of a visual oneness between park de-
velopmentand the park itself, were of
utmost precedence in the early man-
agement of the USNPS. We learned,
as did everyone else, that we epito-
mized the ability to design and build
asone with theland.

But something has happenedin the
world since then. In spite of the lead-
ership of George Wright, in spite of
the Leopold Report, in spite of the
growth and maturation of ecological
theory and practice, the large mass of
the design world has stuck more to a¢
than it has to science. This situation is
not at all surprising. After all, it is

much easier to see the visual effects of
something thanitis to know even the
local ecological effects, let alone ef-
fects that occur some distance away or
over long periods of time.

Today we, and the rest of the de-
sign world, are on the leading curl of a
new wave, the wave of sustainable de-
sign. Sustainable design, as Carol
Franklin of Andropogon Associates
says, “is not a reworking of conven-
tional approaches and technologies,
but a fundamental change in thinking
and in ways of operating—you can’t
putspots on an elephant and callita
cheetah.”

Sustainable design is truly an addi-
tion of science to art and engineering.
It is an unfolding of ecological and
holistic thinking into what has, up to
this time been primarily an aesthetic
undertaking combined with engineer-
ing expertise to physically allow a given
design to be constructed. Environ-
mental considerations, with only occa-
sional exceptions, have to date largely
been limited to geotechnical consider-
ations and to accommodating the
movement of water, and even then
based more on engineering require-
ments than ecological principles.

Sustainable design is based on
deep philosophical underpinnings
that surround the morality and ethics
of respect. First, respect for the envi-
ronment, in an ecological as well as an
aesthetic sense. Second, respect for all
peoples from all times, including their
own cultures as practiced and valued
by them. And finally, respect for the
advancement of knowledge and its
rigorous use in arriving at decisions.
Sustainable design is not a repudiation
of historic parameters of design.
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Rather, it is the shedding of past
limitations to unfold greater po tential
for usefulness. To be good at
sustainable design, a designer must be
good at traditional design. However,
being good at traditional design does
not necessarily mean one will be good
atsustainable design.

To be able to “buy into” sustain-
able practices of any kind, including
design, a practitioner must give up any
conscious or unconscious pretense of
arrogance, and replace it with a pride
based on humility and respect.
“Arrogance” as I use it, means believ-
ing that human beings are more impor-
tant than anything else on earth.
Rather, we are only equally important.
“Humility” means that each of us be-
lieves we are equally important to the
rest of what makes up the world, be it
forest, ocean, air, a migratory song
bird, humans of another color, men,
women, rocks, and so on—and that
they are equally as important as our-
selves. “Pride” means proud to be
equal, rather than proud to be better.

In these respects, sustainability is a
social, as well as an ecological or cul-
tural precept. The final concept be-
hind sustainable practices is that we
must continue to learn, and then apply
what we have learned as quickly as
possible.

There is a direct relationship here
to the Organic Act of the USNPS.
Congress expects no impairment, o
derogation. They have iterated that
statement twice in organic legislation,
62 years apart, and many more times
in park specificlegislation. To me, that
means they are serious about it. And
since we know more now than we did
ineither 1916 or 1978, it seems to me

that “no derogation” is a constantly
evolving standard—as we know more,
we are obliged to change our ways to
incorporate what we know.

Sustainable design is about adding
what we know today to what we knew
yesterday, about evolving our prac-
tices. Therefore, it is not only a phi-
losophy, it is also a standard—but a
standard that constantly evolves based
on new science that creates the need
for new practices. In its most univer-
sally accepted common definition, the
standard is expressed; the philosophy
implied: “Sustainable design is design-
ing to meet the needs of today without
compromising the ability of future
generations to meet their own needs.”

As discussed in the USNPS’s newly
published “Guiding Principles of Sus-
tainable Design” (Denver Service Cen-
ter, 1993) there are nine basic areas of
consideration that must be addressed
in and are integral to park develop-
ment activities.

These are:

1. Interpretation: use of the park and
the development itself to impart
sustainability principles to users.

2 Natural Resources: the relationship
of the design concepts and the re-
sulting construction to the local,
regional and global environment.
Nearby and far away effects must
be considered through the life of
the project and its operation.

3. Cultural Resources: the past remains
of human activity and existing cul-
tural practices must at the least not
be adversely affected, but, rather,
enhanced and given further value
and protection.

4. Site Design must recognize the
larger site context, treat landscapes
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as interdependent and intercon-
nected, reduce habitat fragmenta-
tion, integrate native landscapes,
promote biodiversity, reuse dis-
turbed areas, and make a habit of
restoration.

5. Building Design must (a) be subor-
dinate to the ecosystem and cul-
tural context; (b) reinforce and ex-
emplify environmental responsive-
ness: (c) enhance appreciation of
environment; (d) create a “rite of
passage” into a place that is special;
(e) use simplest appropriate tech-
nology; (f) use renewable indige-
nous building materials when pos-
sible; (g) use cradle-to-grave analy-
sis in decision-making for materials
and construction techniques, (h)
optimize use and flexibility; (i) iden-
tify opportunity for reuse and recy-
cling; and (j) provide full access to
people with physical or sensory im-
pairment.

6. Energy Management must reduce off-
site energy production demands
and reduce overall energy con-
sumption.

7. Water Management must reduce
need and reuse and recycle water in

ways that are respectful of availabil-

ity

8 Waste Prevention must be achieved
so as to reduce or eliminate unused
end products.

9. Facility Operations and Maintenance
Practices must reflect a philosophy
that, once built, a sustainable facil-
ity must be operated with equally
sustainable practices.

There are three highly significant
efforts related to park management
and design going on in the USNPS to-
day which demand to be integrated

with each other to expand the arena
of sustainable practices.

The first is the Sustainable Design
Initiative which I have described here.
The second is research into improving
design based on user experience; it is
called “user-centered design.” It aims
to improve design through analysis of
how visitors and other users actually
use afacility.

The third is a USNPS approach to
the “carrying capacity” issue, aiming at
developing a useful process by which a
park can determine appropriate oper-
ating goals and standards to ensure
high-quality visitor experiences and a
fully protected resource base. Appro-
priately titled Visitor Experience Re-
source Protection,” this approach is
being developed to be analogous to
the U.S. Forest Service’s Limits of Ac- -
ceptable Change and the National
Park and Conservation Association’s
Visitor Impact Management pro-
cesses.

All three of these efforts are in-
portant evolutionary experiments and
discussions of new approachestodo a
better job of planning, designing, and
managing parks. All three should be
valued equally, studied, debated, and
tried, and then monitored and im-
proved. All three should be integrated
into the best of our agency’s superb
past to evolve to abetter future.

As a next step, the USNPS also
needs to establish and follow sustain-
able practices in all of its operations.
Several activities, a few of which follow,
are already underway. The USNPSis
engaging in a recycling program with
Dow Chemical in several parks. Ex-
perimentation with alternative energy
vehicles is happening here and there.
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Many offices already use only recycled
paper. Our integrated pest manage-
ment program is one of the oldest or-
ganized sustainable practices in the
government. The Association of Na-
tional Park Maintenance Employees is
working on “green maintenance” ini-
tiatives. And much, much more.

The two conclusions of this article
are, first, that the concepts of sustain-
ability are part and parcel of the
philosophical underpinnings of the
Organic Act and its amendments; and,

K/
%

second, that it is our ethical, moral
and legal responsibility to embrace the
emerging philosophy, help shape it,
and practice it.

To be willing to evolve from our
traditional excellence, based on an
opportumty to lead inlearning to live
ina way which lends the highest qual-
ity of life to all future generations: I
can think of no greater contribution
to the planet, and to ourselves, that
we could make.
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Sustainable Tourism in the Nature and National Parks
of Europe

John Anfield
Peak National Park, Aldern House, Baslow Road, Bakewell, Derbyshire DE45 IAE

United Kingdom

The nature and national parks of Europe

here are more than 10,000 protected areas in Europe, and they are quite

varied. [IUCN-The World Conservation Union (IUCN) has identified ten

categories of protected areas. They are: (I) scientific reserve or strict na-
ture reserve; (II) national park; (III) natural monument; (IV) managed nature re-
serve or wildlife sanctuary; (V) protected landscape; (VI) resource reserve; (VII)
natural biotic area or anthropological reserve; (VIII) multiple-use management
area; (IX) biosphere reserve; and (X) World Heritage Site. Category I (scientific
reserve/strict nature reserve) has the highest level of protection. Category 11
(national park) areas are fully protected and usually state-owned. There are 143
national parks in Europe. These are comparable with North American national
parks. However, Category V (the protected landscape) is much more common in
Europe, with 1,097 examples at the last count. The ten English and Welsh so-
called national parks are in fact Category V protected landscapes! These national
parks, unlike American examples, are mainly in private ownership. The signifi-
cance of the designation is to provide strong legal protection for these areas.

The administrative systems, legal protection, resources, and staff of European
nature and national parks vary enormously. Later in this article the Peak Na-
tional Park is explained, but it is unusual in the strength of its powers and the size
of its budget and staff.

The Federation

The Federation of Nature and Na-
tional Parks of Europe is a non-politi-
cal independent international volun-
tary body. It has approximately 200
members from 31 European coun-
tries. All the English and Welsh na-
tional parks are members. It has a
small staff based in Bavaria, Germany.
The president for 1993 to 1996 is

Aitken Clark, who is chief executive of
the Broads Authority (National Park)
in England.

The main aims of the Federation are
to:

+ Encourage practical co-operation
and exchange of information, ex-
perience, and staff between na-
tional parks and nature parks and
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with other organisations and indi-

viduals responsible for nature con-

servation;

+ Promote international joint efforts
to establish new parks and to im-
prove the management of existing
ones; and

+ Disseminate information and tech-
nical knowledge on the manage-
ment of natural and cultural her-
itage protected within the parks.

It is worth emphasising the man-
agement of the natural and cultural her-
itage. Within a densely populated Eu-
ropean context there are few areas
which are not managed and where the
centuries of occupation are not part
of the cultural landscape which has
been protected. For example, the En-
glish and Welsh national parks have
three aims: the conservation of the
area, the provision of opportunities
for outdoor recreation, and the inter-
est of the local people. In the Peak
National Park alone there are 38,000
residents.

Loving them to death?

The European Federation recog-
nises both the importance and the
dangers of tourism for Europe’s pro-
tected areas. It considered the topic so
important thatin 1991 it set up its first
working group to look at sustainable
tourism for protected areas in
Europe. The project was supported by
the European Commission (DGXXIII)
Tourism Unit under its Rural and
Cultural Tourism Programme.

The project had four aims:

+ Todevelop guidelines to help man-
agers of protected areas and the
tourism sector take a new approach
to tourism in and around protected
areas.

« Toidentify case studiesillustrating
how sustainable tourism is being
developed for protected areas and
to begin to produce a database of
such information.

+ To report the current position of
sustainable tourism related to pro-
tected areas in Europe.

+ Torecommend the action required
atinternational and national level
and within the tourism sector to
achieve sustainable tourism.

The working group was chaired by
Norbert Heukemes from the Hautes
Fagnes-Fifel Nature Park in Belgium.
The Countryside Commission of
England seconded Rosie Simpson to
manage the project. A fourteen-
member working group from eleven
European countries was set up which
included several managers of pro-
tected areas together with represen-
tatives from the tourism and research
sectors and from private governmen-
tal and non-governmental organisa-
tions. I was privileged to be amember
of this group. ‘

We had an interesting working
method, as we were attempting to use
practical experience of tourist man-
agement in protected areas from
many parts of Europe. We set up
three workshops. They were held in:
The Broads, England (covering
northwestern Europe); Triglav Na-
tional Park, Slovenia (covering the
Mediterranean area); and Tatra Na-
tional Park, Slovak Republic (covering
Eastern Europe). At these workshops
were presented 40 case studies of sus-
tainable tourism projects within the
protected areas. Sixteen are used in
the published report (FNNPE 1993).
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The general conclusions
of the report

We first had to decide, What is sus-
tainable tourism? Our definition is:
“When tourism is sustainable, the
natural and cultural resources and the
environmental, social and economic
well-being of an area are maintained
forever.”

Several trends in tourism to and
within Europe are apparent. Steady
growth (3 to 4.5%) is predicted over
the next decade, with tourism to the
Mediterranean region expected to
double in the next 30 years. There will
be a growing demand for holidays
based on nature and outdoor activities
and for cultural and educational
tourism, and an increase in tourism
that is “environmentally friendly.” At
the same time, there will be 2 45% in-
crease in the number of cars in Eu-
rope over the next 20 years.

We then defined tourism activities
that are generally compatible with pro-
tected areas. First, there are those ac-
tivities based on the areas’ special
character and quality, such as appreci-
ating nature or cultural and educa-
tional tourism. In general, these activ-
ities are quiet and done on a small
scale or in small groups. Second are
those activities that cause no damage,
disturbance, or pollution.

In turn we looked at tourism activi-
ties that are generally incompatible with
protected areas:

+ Largescale facilities associated with
organised or mass tourism (for ex-
ample, time-share developments).

+ Activities that are noisy, involve
large numbers, or that repeatedly
disturb the wildlife (for example,
water skiing).

+ Skiing and other large-scale sports
facilities and events (for example,
the impact of the 1992 Winter
Olympics on Vanoise National Park
in France).

+ Motorised recreational activities
(for example, motor rallies within
national parks).

We realised that protected areas
could not be looked at in isolation and
that there was a need for zones for sus-
tainable tourism in and around pro-
tected areas. We defined these as: (i) a
sanctuary zone; (ii) a quiet zone; (iii) a
zone for compatible forms of tourism
without further development; (iv) a
zone for sustainable forms of tourism
development; and (v) a zone im-
mediately outside the protected area
that would be developed sustainably.

Guidelines for sustainable tourism
in and around protected areas

Apart from the case studies, guide-
lines for sustainable tourism formed
the core of our report. We were very
much aware of the range of skills and
experience within different protected
areas and therefore set out a fifteen-
step process for managers of pro-
tected areas (Table 1). Finally we felt
there was wider action needed for sus-
tainable tourism in and around pro-
tected areas. We recommended
stronger legislation and effective en-
forcement of controls, national
strategies and policies for sustainable
tourism, a European charter for sus-
tainable tourism operation in and
around protected areas, a European
action programme for sustainable
tourism in and around protected ar-
eas, and improved training.
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Table 1. Steps in Sustainable Tourism Planning

State clear conservation aims.
Compile an inventory.
Work in partnership.

=00 N OO 0N =

o

interpretation, and education.

11. Propose traffic management systems.

Identify the values and image on which to base sustainable tourism.

Assess the carrying capacity and set standards that must be maintained.

Survey and analyse tourist markets and visitors’ needs and expectations.

Identify tourism activities that are compatible with the protected area.

Propose “new tourism products” to be developed.

Assess the environmental impacts of proposals.

Specify the types of visitor management required, such as zoning and channeling,

12. Devise a communications and promotional strategy.
13. Establish a programme for monitoring and review.

14. Assess resource and training needs.
15. Implement the plan.

Case study: Managing Dovedale

One of the most useful parts of the
project was the series of case studies
which were presented. Sixteen of
these are written up in the report and
with a contact person in that park who
can be reached for further details.
The case study of Dovedale in the
Peak National Park needs to be set in
context.

Figure 1 shows the locations of the
national parks of England and Wales.
Figure 2 shows the more detailed loca-
tion of the Peak National Park. It was
established in 1951 with an area of 555
square miles. It has 38,000 people
living within its boundaries, and about
16 million more live within one hour’s
travel time.

The result of its particular location
in the north of England, particularly
between the conurbations of Man-
chester and Sheffield, means that the
Peak National Park is under the
greatest pressure. It has about 2
million visits per year, which makes it
the most-visited national park in Eu-
rope, and the second-most-visited in

the world. (Ibelieve the Great Smoky
Mountains National Park in Ten-
nessee and North Carolina is the
most-visited American national park
with approximately 9 million visits per
year. Yellowstone has about 3 million
peryear.)

The national park is also under in-
tense pressure for development of
housing, recreation developments,
and even quarrying. The National
Park Authority only owns 4% of the
land. About 12% is owned by the large
national conservation charity, the
National Trust.

The Peak National Park has a
board, with one-third appointed by
the national government and two-
thirds by the local government in the
area. It has a budget of about £7 mil-
lion per year (50% central government,
25%local government, and 25% direct
income) and has a staff of more than
200. Apart from the powers which are
familiar to North American readers of
having information, interpretation,
rangers, field staff, etc., the strongest
powers are as a planningauthority.
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Figure 1. National Parks of England and Wales
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Figure 2. Detailed location of the Peak National Park
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Any building in the park has to be
authorised by the park authority, and
more than 1,000 applications a year
are so received. More than 80% of
applications are approved, but usually
with tight conditions controlling mat-
erials, siting, and design. There is an
appeal system against refusal. Nor-
mally, no compensation is payable for
arefusal.

This is the background to the case
study of Dovedale, which is a popular

beauty spot in the southern part of
the National Park.

Too popular for its own good?

Dovedale first became famous 300
years ago after a wellknown local fig-
ure described it in a book on fishing.
The River Dove winds through a series
of magnificent limestone dales and
then into a deep gorge. The area is
tremendously popular, attracting over
two million tourists each year, around
three quarters of a million of whom
walk the Dovedale footpath. As many
as 2,000 people an hour use the fa-
mous Stepping Stones river crossing
onbusy Sundays in summer.

Most visitors were arriving by car
and parking in a very visible car park.
They were causing traffic congestion
and parking problems as well as erod-
ing footpaths and valley sides—in a na-
tionally important wildlife and geolog-
icalsite.

Visitors have been a mixed blessing
for local people too. Owners of the
car park and caravan site and those
providing tourist accommodation earn
money from them. However, farmers
have suffered in their everyday work
with problems from traffic jams, tres-
passers, disturbance to sheep, and lit

ter left by visitors.

Carrying capacity

Park managers could see that the
carrying capacity of the valley was be-
ing exceeded and that action was
needed. Although the national park
owns no land in Dovedale, it is re-
sponsible for working with landowners
and other organisations to make sure
that the landscape beauty is con-
served. A management plan was pro-
duced and discussed with landowners,
including the National Trust (the pre-
viously mentioned conservation
group), as well as with visitors and lo-
cal people. There was general agree-
ment that action was needed to ease
the problems, improve visitor facilities,
reduce pressure on the landscape and
wildlife, enhance the dale, and help
thelocal community.

Elements of the plan have been im-
plemented jointly by the national park,
landowners, and local councils. Car
parking within the dale has been reduced
Sfrom 7500 400 spaces and new, smaller
landscaped car parks have been built
within three kilometres (Figure 3).

A ten-year scheme of footpath
restoration was carried out. An all-
weather path was created allowing visi-
tors to enjoy the dale throughout the
year without causing erosion. Only
natural limestone has been used so
that the path blends into the land-
scape. The work was carried out by
local contractors and volunteers.

Traffic management was improved
with a total ban on cars at the busiest
times. Further improvements will be
seenif current proposals are accepted
to ban traffic on one stretch through-
out the whole year. This will allow easy
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Figure 3. Aerial View of Dovedale Car Park Before and After Reduction (Upper
Photograph from 1980, Lower from 1991; Orientation Arrows Point to Same
Location in Both)
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and safe year-round access for
walkers, families (especially those with
baby buggies), and people with disabil-
ities. Other aspects of the project in-
clude improved ranger services, better
public toilets and information for visi-
tors, an environmental education ser-
vice based at the nearby youth hostel,
and the restoration of eroded areas.

Results of the scheme

The scheme has been successful in
reducing the number of visitors to the
area and in increasing the capacity of
the footpath for walkers in a way that
is sensitive to the environment. Traffic
congestion has been reduced, local
peoples’ needs have been taken into
account, and the nature and landscape
of Dovedale has benefitted. The
Dovedale project has also demon-
strated the value of working in
partnership, an approach that involves
listening, understanding, discussion,
negotiation, and joint funding by all
the partners concerned.

A number of key aspects are essen-
tial for success: a clear management
plan is needed; the park authority
must be able to act as a catalyst and
co-ordinator for change; and the park
or its partners must have the powers,
negotiating skills and resources, and
will to implement the plan.

Park managers also had the confi-
dence to enable them to reduce the
capacity of the area and to restore it.
Although onlylimited information was
available on the visitors and ecology of
the area, park managers used their
professional judgment to take ded-
sions. Sometimes action is needed ur-
gently to make tourism use sustain-
able and to avoid further damage.

Conclusions

The protected areas of Europe vary
in their attractiveness, their exposure
to pressure, and the management
regimes applied to them. The Federa-
tion of Nature and National Parks of
Europe tries to bring the best experi-
ence to all. The strength of the report
Loving Them to Death lies in its rich ex-
perience of the managers of many of
these protected areas, which are for
the first time brought togetherin an
attractive report. Sustainable tourism
is a fashionable topic at present. The
challenge for the Federation is to en-
sure that the best of standards identi-
fied in the report are brought to bear
in many of the other protected areas
of Europe. That requires political
commitment, professional skill, and
resources—which are often singularly

lacking!
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A Science Agenda and Strategy for the United States
National Biological Survey

GaryE. Davis
National Biological Survey, University of California—Davis, Cooperative Research Unit,
Channel Islands Field Station, 1901 Spinnaker Drive, Ventura, California 93001

ecretary of the Interior Bruce Babbitt clearly described his vision of a mod-
ern National Biological Survey in early 1993 when he said:

The National Biological Survey will produce the map we need to avoid the
economic and environmental ‘train wrecks’ we see scattered across the
country. NBS will provide the scientific knowledge America needs to balance
the compatible goals of ecosystem protection and economic progress. Just as
the U.S. Geological Survey gave us an understanding of America’s geography
in 1879, the National Biological Survey will unlock information about how we
protect ecosystems and plan for the future.

In order to produce the information needed to avoid these catastrophic
natural-resource-based clashes, the National Biological Survey will have to
prepare inventories of the nation’s biological resources to document where
we’ve been, monitor dynamic living systems to identify current trends, and
conductbiological research to predict future ecosystem behavior. All of this
information must be transferred effectively to governmental agencies, the
scientificcommunity, and the publicifitis to be useful in influencing public
and private policies. Decomposing this complex task into its constituent
components requires that we predict those trends in biological systems that
will conflict with economic development.

Biotic trends

The rapidly increasing human pop-
ulation in the United States, along
with evolving national attitudes toward
natural resources, drive several major
trends in biotic resources, such as
those described below. The pervasive
unsustainable consumption of “renew-
able” resources; fragmentation of hab-
itats; human alterations of air, water
and soil; and the spread of alien
species require immediate attention to

avert economic, social, and environ-
mental catastrophe. The National Bio-
logical Survey must address these is-
sues and use them to frame an agenda
to define the next generation of bio-
logical inventories, monitoring pro-
grams, and research on ecosystem be-
havior.

The unsustainable consumption of
“renewable” resources drives populations
and communities to failure. For ex-

Volume 10 - Number 4

1993 95



ample, serial depletion of coastal fish-
ery stocks and harvest of ancient
forests in the 19th and 20th centuries
supported economic development,
but seriously eroded the biological
productivity on which continued eco-
nomic productivity depends. Califor-
nia’s red sea urchin fishery, currently
the state’s largest coastal fishery, pro-
vides a graphic example. In southern
California, commercial and recre-
ational divers sequentially exhausted a
series of five abalone species from
1950 to 1980. In the early 1970s, the
commercial fishery shifted to a new
resource base; red sea urchins, but
was forced to expand into new terri-
tory in northern California after less
than a decade when stocks began to
decline in the mid-1980s. Today, the
urchin industry must develop new
markets for yet another species, pur-
ple sea urchins, to “sustain” the fish-
ery. Ironically, it takes 20,000 metric
tons of urchins to provide the same
economicreturn as 2,000 tons of
abalone, so even greater biological
productivity is required to support the
economic status quo. Now, with few
new forests or fish populations to ex-
ploit, we must learn either to restore
ecosystem integrity and productivity,
or live within the limits of reduced bio-
logical productivity.

Land-use practices that fragment habi-
tats erode society’s productive re-
source base when populations and
communities collapse from lack of ap-
propriate space, i.e., critical habitat.
Habitat fragmentation threatens not
only tropical rain forests; throughout
North America native ecosystems are
being carved into smaller and smaller
remnants. Florida’s Everglades, the
great midwestern prairies, California’s

Mediterranean ecosystems, dammed
river basins, and intensively developed
coastal zones are but a few examples
of the seriously fragmented habitats in
the United States. Habitat alterations
threaten migratory birds and fisheries
with the loss of critical marshes and
estuaries. The loss of wide-ranging
predators that require large expanses
of continuous habitat alters ecological
community structure and function,
thereby precipitating and accelerating
loss of biodiversity.

Human alterations of air, water, and
soil drive ecosystems toward unstable
and less-productive states. Pollution
can simplify systems either by reducing
species outright or the resources
available to various populations. Pro-
ductivity of individuals and ecosystems
may be reduced due to contamination
of food and water sources. Pollution
stress added to variations in natural
stresses, such as weather or parasite
levels, may bring communities to crisis
conditions.

Thespread of alien species causes loss
of biodiversity and disrupts ecosystem
structure and function. The virtual ex-
tinction of native birds on Guam
caused by introduced brown tree
snakes provides a sobering example of
the serious ecological consequences of
alien species. Alien species introduced
by human activities, both intentional
and accidental, are wrecking havoc an
native Hawaiian flora and fauna,
Floridian aquatic systems, and plant
communities across the entire nation.

TheNBS science agenda
The National Biological Survey’s
scientific agenda needs to address the
trends described above with directed
programs, not simply collections of re-
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lated projects. Predicting future con-
ditions of biological systems and de-
termining cause-effect relationships
to prevent “train wrecks” requires
forecasting, based on past trends, in-
formation regarding potential condi-
tions (e.g., reproductive efforts, re-
cruitment, and population age struc-

tures), and experimental manipula- -

tions (research). Putting an astronaut
on the moon 30 years ago was rela-
tively easy compared with the task of
predicting the future health and con-
ditions of biological resources in
America and predicting potential con-
flicts between their health and human
activities. Managing the deterministic
physics and engineering processes for
space flight is straightforward com-
pared with accurately anticipating the
behavior of complex biological sys-
tems that are fundamentally proba-
bilistic functions.

Resources and time frames of NBS
endeavors need to reflect the magni-
tude and complexity of its mission.
Even though significant national bio-
logical inventories and monitoring
programs exist, such as the NWI,
BEST, and NAWQA, itis not reason-
able to assume that all of the required
information about biological re-
sources in the United States is cur-
rently being collected and only needs
requires organizing by NBS so as to be
useful. In fact, the methods for collect-
ing much of the necessary information
do not yet exist and must be devel-
oped by original research on ecosys-
tems and population biology. NBS
needs to lead the exploration of eco-
logical restoration, develop ecosystem
monitoring protocols, improve under-
standing of population viability, invent
ways to predict ecosystem behavior,

and explore adaptive ecosystem man-
agement, as well as coordinate the
myriad sources of information already
inplace.

NBS must develop ecological restora-
tion techniques, because we are well be-
yond the point of merely managing
the remaining system fragments to ex-
tract the last sustainable yields, or
simply reducing impacts, and hoping
systems will self-heal. We must learn
to restore ecosystem productivity
through creative development of orig-
inal concepts, such as designating ma-
rine wilderness to replenish fisheries,
achieving better fire prescriptions, and
beginning innovative landscape alter-
ations and watershed manipulations.
NBS must develop better measures of
ecosystem dynamics and processes, i.e., in-
stitutionalize techniques to monitor
the ways in which populations change
over long time intervals and at large
geographic scales. NBS must develop a
better understanding of population via-
bility to know how populations are
maintained and what they require to
survive. NBS must develop the ability
to predict ecosystem behavior and under-
stand the relationships among envi-
ronmental conditions and population
dynamics. Techniques for making
measurements and modeling pro-
cesses are well-developed for small
scales (site or field measurements,
plants, small populations, small com-
munity models), and very large scales
(satellite remote sensing of plant
cover, global climate models). How-
ever, because many issues require
landscape-scale understanding, NBS
must develop the means for transferring
information among scales. Finally, NBS
must develop adaptive management ap-
proaches that recognize the experi-
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mental nature of ecosystem manage-
ment

National focus

As Machiavelli warned his prince, a
new organization that seeks to change
established ways of conducting busi-
ness has few allies. To overcome this
potential handicap, the NBS could use
the National Park, Wildlife Refuge,
and Wilderness Systems to expand na-
tional attention from these highly re-
garded components of the national
heritage to the nationwide plight of
biotic resources. Using these excep-
tional public lands as examples of NBS
efforts to emphasize cooperation
among agencies and to achieve bal-
anced environmental protection and
economic progress will also enhance
NBS credibility and relevance with the
public. National park managers have
long sought to adopt an ecosystem
management approach, but rarely
have they achieved success until re-
cently. NBS-led research in the parks
and refuges, applied to ecosystem
management by on-site managers,
could effectively demonstrate the ad-
vantages of using ecosystem-level re-
search and monitoring to assure sus-
tainable development and avoid envi-
ronmental “train wrecks” by providing
real-life examples of ecosystem man-
agement.

The National Park, Wildlife Refuge,
and Wilderness Systems are integral
parts of American society and its nat-
ural resource base. These areas are
rapidly becoming islands of quasi-nat-
ural habitat in a sea of development.
The contrast in resource conditions
across park and refuge boundaries in-

tensifies conflict over often-painful lo-
cal resource allocations. The parks,
refuges, and wilderness are environ-
mental microcosms at the leading
edge of society. As we learn to “save”
the “crown jewels” of our natural her-

~ itage, we can learn to sustain devel-

opment and assure economic prosper-
ity based on log-term environmental
stability.

Today, national parks are more
than the pleasuring grounds envi-
sioned by their 19th-century American
creators. In addition to providing op-
portunities for outdoor recreation,
sources of inspiration, and emotional
retreats from stressful modern life,
they are also repositories of the na-
tion’s heritage of biological diversity.
They protect diversity of everything
from genotypes and populations to
ecosystems and landscapes. America’s
wilderness areas are remnants of na-
tive ecosystems that may serve as mea-
sures of environmental and economic
soundness that help set societal goals
for sustainable development. National
parks are also focal points for public
and scientific concerns, and have his-
torically supported scientific activities
with their existing infrastructure.

If the pioneers of the National Bio-
logical Survey focus on the National
Park, Wildlife Refuge, and Wilderness
Systems as they chart a course to help
the nation balance environmental pro-
tection with economic progress, they
will not only resolve critical issues for
these special areas, they will also help
realize the potential of wildlands to
resolve society’s broader environmen-
tal issues and produce truly sustain-
able economic development.
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Is the U.S. National Park Service Ready for Science?

David A. Haskell
Shenandoah National Park, Route 4, Box 348, Luray, Virginia 22835

tis becoming increasingly evident that we are entering into a period of rapid
change in American society. This process will be at least partly driven by
pressures from a world population explosion and competition for remaining
resources. Every day the world’s population increases by some 240,000 people.
The United States’s annual growth rate of 0.81% ranks near the top for industri-
alized nations, resulting in almost two million additional Americans every year.
Emigration is expanding the array of ethnic diversity and the accompanying vari-

ety of views and perceptions regarding cultural and economic values.

An equally impressive rate of
change is occurring in science and
technology, allowing the industrialized
nations to explore new avenues of
economic growth and changes in
lifestyle. We can only speculate about
where these changes will lead the
United States, but we can be quite
sure that government at all levels, in-
cuding the U.S. National Park Service,
is going to be affected by these
changes, and in some cases will, by ne-
cessity, be instruments of change. Itis
essential that all of the U.S. govern-
ment agencies responsible for land
and resource stewardship closely ex-
amine how their current mission may
be affected and how the mission itself
may be required to change.

A shift in mission paradigm

One of the most fundamental
questions relating to change in the
USNPSis the repeated call for the
agency to make a major shift in the
basic interpretation of its mission. The
USNPS has been receiving a strong
message from the scientific com-
munity, segments of the public, and
the Congress that it is past time for
the agency to change from a primarily
public-use/service management para-
digm to a resource stewardship para-
digm. Although a gradual shift in this
direction has occurred at the park and
regional level as a result of enlighten
management driven by severe re-
source threats, this has been largely a
“bottom-up” process. A major shiftin
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USNPS policy, driven from the top,
has not yet occurred. The bulk of
funding and staffing still is focused on
the day-to-day publicservice operation
functions in the parks.

Many of the benefits that would be
derived by the USNPS shifting to a re-
source stewardship paradigm based
upon sound scientific principles have
been recognized for at least three
decades. The actual need for an insti-
tutional shift to this paradigm has be-
come increasingly urgent as the years
of inaction have passed and each suc-
ceeding blue-ribbon panel report and
commission analysis suggesting this
shift has been placed on the shelf.
Jonathan Jarvis, in a recent article in
Park Science titled “Action vs. Rhetoric:
Resource Management at the Cross-
roads,” provided an excellent sum-
mary of the various studies and re-
ports that have been completed to
date. Although the Vail Agenda does
not explicitly call for a major shift in
agency focus, it does state that “ The

primary responsibility of the National
Park Service must be the protection of
park resources”.

The 1992 National Research Coun-
cil (NRC) Report, Science and the Na-
tional Parks, prepared by the Commit-
tee on Improving the Science and
Technology Program of the National
Park Service, presents an excellent dis-
cussion of “Conservation Amidst
Change” in the USNPS. This pro-
foundly insightful analysis of the for-
mation of the basic USNPS interpre-
tation of the 1916 Organic Act mission
statement illustrates the continued
USNPS emphasis on a passive style of
resource stewardship focused on
maintaining the status quo for recre-
ational enjoyment, in spite of repeated

calls for change. This discussion ends
with the statement that, “unfortun-
ately, these repeated exhortations [to

change to amore scientific and aggres-
sive management style] have gone
largely unheeded, even though they
are all the more relevant today. And
even where action has been under-
taken, it has been marred by incon-
sistent administrative support and
fluctuating budgets.” The Committee

determined that the primary reason
for this failure to respond to the call
for change is that “the USNPS remains
an agency guided strongly by tradi-
tion” and the original philosophical

tenet of passive management focused
on public service and recreation.

(The NRC report should be re-
quired reading for every USNPS em-
ployee. The second reading is even
better than the first.)

Science and the stewardship

A critical element in successfully
breaking through the “tradition bar-
rier” and pursuing the stewardship
mission paradigm is the immediate
improvement of the agency’s science
capability. This is essential to achieve
credible research and resource man-
agement programs and bring about
an improved understanding and ap-
preciation of the value of good science
to park management. National parks
must now be managed in a complex
local and regional context that re-
quires an in-depth scientific under-
standing of park resources. Develop-
ment of this understanding will pro-
vide the foundation for the effective
application of USNPS stewardship pol-
icy. As of this writing, the critically
needed focus on science as the basis
for park management has not oc-
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curred. After careful analysis, the
NRC report found that “little mean-
ingful and consistent action has been
taken by the National Park Service in
response to repeated recommenda-
tions for a substantially stronger re-
search [science] program.”

During this period of post-Vail
Symposium self-evaluation, and
change in USNPS and Department of
the Interior leadership, it is critical
that positive action be taken now to
provide a science base to support the
agency’s resource stewardship mission
requirements.

Science and resource ement

In July 1993, the USNPS director,
Roger Kennedy, asked the National
Park System Advisory Board to re-
evaluate the recommendations made
inthe NRC Report in light of the for-
mation of the National Biological Sur-
vey (NBS). One of the recommenda-
tions found in the committee’s ensu-
ing report, titled “Science in the Na-
tional Parks, Adapting to Change,”
was that, in light of the transfer of
most of the agency’s research-grade
scientists to the NBS, the USNPS had
to make an even stronger commitment
to developing not just a strong re-
search program, but a strong applied
science program in the parks. As far
as the biological sciences are con-
cerned, these resource management
programs would have to be developed
and managed primarily by park re-
source management staff.

This worries a lot of park man-
agers, particularly those of the larger
national parks. When the final ded-
sion was announced that all of the bio-
logical science research personnel sta-
tioned in the parks, Cooperative Park

Study Units (CPSUs) and central of-
fices would be transferred to the NBS,
many superintendents became very
concerned about the impact this
would have on the future quality and
“scientific credibility” of their resource
management programs.

It seems that although research-
grade scientists are evaluated on the
quality of their research and publica-
tions, many park-based research staff
have been serving as senior science
advisors to the park superintendent
and have also been deeply involved in
resource management operations.
There has been a reason for the evo-
lution of this situation. In general, the
research grade evaluation (RGE) sys-
tem supports a grade structure reach-
ing GS-15 and therefore attracts and
retains highly educated and qualified
scientists. Resource management staff
fall under the General Schedule (GS)
pay system. The GS classification sys-
tem rarely supports non-supervisory
grades at the park level above GS-11.
Although the USNPS has some skilled
and dedicated resource managers,
most of them are graded from GS-7 to
GS-11 and very little training and ca-
reer development has been offered to
enhance the basic skills that they
brought to the job. They have also
been spread so thinly that they rarely
have had the time to address the
larger strategic resource management
needs of the parks. Therefor, there
has been a natural reliance by super-
intendents on the higher-graded re-
search staff that are recognized ex-
pertsin their field.

There is a well-founded fear that
the loss of these high-graded, highly
competent RGE employees from park
and regional staffs will leave an sub-
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stantial gap in the scientific capability
of many park, regional, and agency-
wide natural resource programs.

Many park managers are now find-
ing that a strong reliance on RGE staff
to support resource management
programs was not a good policy, al-
though at the time it might have been
perceived as the only good alternative.
Considering the repeated recommen-
dations of past review commissions on
science and resource management
needs of the parks, many observers
question why the USNPS didn’t start
the process of building a scientifically
credible resource management pro-
gram carried out by park biologists
and other “applied scientists” decades
ago. In retrospect, RGE staff should
have been focused on obtaining new
information on emerging issues and
the resource management staff capa-
bility should have been continually ex-
panded and improved to apply this
new information to prepare and exe-
cute both tactical and strategic re-
source management programs. Al-
though some limited progress has
been made as a result of implementa-
tion of the natural resource trainee
program, the recent development of
the agency’s inventory and monitoring
pilot park program, and scattered
heroic efforts made by individual US-
NPS regions and parks during the past
decade, in general, the development
of strong resource management ca-
pabilities based on sound science has
not occurred. Now we have a crisis
situation in some parks that relied
heavily on the expertise of their RGE
staff to address resource issues.

Is the USNPS ready for science?

So now what? We have had every
blue-ribbon advisory group, every ma-

jor national conservation organiza-

tion, thousands of concerned citizens,
and even the Congress tell the USNPS
that the agency must get on with the
job of building a scientifically credible
resource management capability so
that management of parks is driven
and supported by sound science.
Where do we go from here? Is the
USNPS finally ready for science?

As of this writing the answer is not
yet clear. In spite of numerous law-
suits and admonitions from friends
and critics alike, there is no definite
signal that the USNPS has yet made
the commitment to become a resource
stewardship agency. Recently, a very
well respected agency watcher was
overheard as saying that “The USNPS
brain is moribund.” I guess this is a
straightforward way of saying that the
USNPS has a substantial institutional
inertia (in the form of tradition) to
overcome to bring about any mean-
ingful change in the fundamental
management strategy. On one hand,
there are forces within the agency that
advocate areturn to an even more ba-
sic traditional style of management. In
contrast, there is another, growing
group of superintendents and re-
source managers that have come to
understand the essential need for
management based on sound scientific
information. The USNPS seems to be
poised (or balanced) on this decision
point. Itis to be hoped that one of the
leading questions currently being
reviewed is, Is the USNPS ready to adopt
a resource stewardship paradigm based on
science that looks to the future and insures
the ecological integrity of the parks? If the
answer is “yes,” then the obvious
follow-up question is, of course, “How
canitbestbe achieved?”
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Resource stewardship

There has never been a greater
opportunity for the USNPS to em-
brace the concept of resource stew-
ardship. The term “resource steward-
ship” rather than “resource manage-
ment” or “protection” seems more
appropriate to describe the USNPS
mission, because it connotes a long-
term commitment to sustaining, not
just the fabric, but the very integrity of
the parks, be they one of the last great
natural places or a piece of our cul-
tural heritage. In addition, “stewards”
are acting on behalf of someone else,
in this case the American public. The
USNPS managers must view them-
selves not just as the day-to-day pro-
tectors of the parks, but as stewards
with a vision, a vision of the public
value of the National Park Systemin
the year 3000.

To initiate evolutionary change and
achieve this vision, the USNPS must
first find the will to do so. The will of
the USNPS is greatly enhanced or
slowed by the level of support
throughout the Administration and in
the Congress. Atall levels the support
is now there. Never before in the
history of the USNPS has the potential
support for ecologically and scientifi-
cally sound park stewardship been so
great. This is indeed an astrological
window. All of the planets are lined up
to allow for, if not a cosmic event, at
least a significant turning point in the
management philosophy of the US
NPS. This may be the only time in the
history of the agency that the agency
itself is the only obstacle to ac-
complishing this shift.

Elements of a successful resource
stewardship mission
Much needs to be done. The fol-

lowing are some of the key recom-
mendations that have been made to
date

@ USNPS managers, at all levels, must
realize that we are entering into an
even more complex government
service arena that demands a man-
agement sophistication equal to
that found in the private sector.
The parks can no longer be man-
aged in isolation. Superintendents
must have sufficient understanding
of park resources and greater
ecosystem processes in order to in-
tegrate park and regional resource
protection strategies.

® The USNPS must recognize that an
effective and responsive science
program is essential to understand-
ing park resources and developing
sound stewardship strategies.

® The USNPS should adopt and
quickly move forward with the rec-
ommendations of the NRC Sdence
and the National Parks report and
those of the National Park System
Advisory Board. ‘

® The USNPS must develop an un-
derstanding of the strengths and
weaknesses of its internal culture.
The ingrained bias that prevents
the formation of sciencebased
programs must be overcome
through the careful and thoughtful
application of senior-level leader-
ship.

@ The USNPS must adopt the highest
standards for science, including
minimal recruitment standards for
new resource managers and sci-
ence advisors, and a well-defined
program of training and profes-
sional development to maintain a
high-quality staff capability. Many
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of these recommendations are de-
tailed in the draft Natural Re-
sources Professional Development
Program document.

® An organizational structure

throughout the USNPS should be
established that assures a career
ladder for sdentists (resource
managers and RGE staff) from en-
try level through the supervisory
levelsinto top management.

@ A high priority must be given to

creating resource management or-
ganizations in the larger parks that
include an adequate staff of biolo-
gists, ecologists, hydrologists, and
other scientists of sufficient profes-
sional capability to address re-
source issues and obtain scentifi-
cally credible answers to difficult
questions.

@ Parks with complex and or contro-

versial resource issues that requires
a substantial research program
should consider establishing a posi-
tion of senior science advisor. This
person would assist the chief of re-
source management in obtaining
needed research and would also
serve as the senior science advisor
and principal laison with the re-
search community.

@ A major effortis needed to obtain

additional staffing and funding for

9.
°o

science positions, particularly in the
parks. In addition, upperlevel man-
agement should encourage superin-
tendents to adjust the priorities of
existing funding to support the
greatest stewardship needs and
prepare long-term stewardship
-strategies to continue to improve
each park’s scientific management
capability.
® An agency-wide educational pro-
gram is needed to bring about an
understanding, at all levels and in
all disciplines, about the critical re-
cessity for the acquisition of sound
scientificinformation to support

park management.

@ Rangers and interpreters through-
out the USNPS should be called
upon to educate the public about
the relationship of science to per-
petuating park ecosystems and pre-
serving cultural resources.

The discussions in this article cer-
tainly do not contain all of the an-
swers, nor have they even asked all of
the needed questions, but the
achievement of these ten elements
should go a long way to prepare the
USNPS to fully embrace science as an
integral part of the resource steward-
ship process. The question still remains:
Is the USNPS ready?

104

The George Wright FORUM



Submitting Materials to
The George Wright FORUM

The editorial board welcomes articles that bear importantly on the objectives of the
Society—promoting the application of knowledge, understanding, and wisdom to policy
making, planning, management, and interpretation of the resources of protected areas and
public lands around the world. The FORUM is now distributed internationally;
submissions should minimize provincialism, avoid academic or agency jargon and
acronyms, and aim to broaden international aspects and applications. We actively seek
manuscripts which represent a variety of protected-area perspectives, and welcome sub-
missions from authors working outside of the U.S.A.

Language of Submission Current readership is primarily English-speaking, but
submissions in other languages will be considered; in such cases an English summary
should be prepared.

Form of Submission We no longer accept unsolicited articles that are not also
accompanied by a computer disk. Almost any 3.5-inch disk can be read in its original
format (please indicate whether your disk is formatted for IBM or Apple, and note the
version of the software). A double-spaced manuscript must accompany all submissions in
case there are compatibility problems.

Citations The FORUM contains articles in varied fields, e.g., history, geology,
archeology, botany, zoology, management, etc. We prefer citations be given using the
author-date method, following the format laid out in The Chicago Manual of Style.
However, in some instances we will accept other conventions for citations and reference
lists.

Editorial Matters Generally, manuscripts are edited only for clarity, grammar, and
so on. We contact authors before publishing if major revisions to content are needed. The
FORUM is copyrighted by the Society; written permission for additional publication is
required but freely given as long as the article is attributed as having been first published
here.

Illustrations Submit line drawings, charts, and graphs as nearly “camera-ready” as
possible. If submitted in a size that exceeds the FORUM’S page dimensions, please make
sure the reduction will still be legible. The preferable forra for photographs is black-and-
white (matte or glossy) prints. Medium contrast makes for better reproduction. Color prints
and slides may not reproduce as well, but are acceptable. We particularly welcome good
vertical black-and-white photos for use on the cover. Half-tones from newspapers and
magazines are notacceptable. Please secure copyright permissions as needed.

Correspondence Send all correspondence and submissions to:

The George Wright Society
P.O.Box65
Hancock, MI 499300065 - USA

= (906)487-9722. Fax(24 hours a day): (906) 487-9405.





