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FOREWORD

This report describes a benchmark event in interdiscipli-
nary cooperation. Concerned over the rapid depletion of our
renewable natural resources, 135 of the nation’ sleading sci-
entists and resource professionals gathered at Vail, Colo-
rado, August 19-22, 1992, to forecast critical natural re-
sources issues that will face the United States in the
twenty-first century.

The delegates to this congress on “ Renewable Natural
Resources: Critical 1ssuesand Conceptsfor the Twenty-First
Century” were selected by the 17 professional, scientific,
and educational organizationsthat constitute the member-
ship of tbe Renewable Natural Resources Foundation. The
synergy created by bringing together adiverse group-re-
source managers, policymakers, and physical, biological,
and social scientists-resulted in scores of recommenda-
tionsfor innovative policies.

Takentogether, theseideas constitute aseven-part agenda
for action. The delegates called for our nation and its re-
sourcescommunity to:

1. Developandadopt astewardship/sustainahility ethicin-
corporatingalong-term perspectivetoguidebothpublic
and private resources decisions.

2. Improve mechanismsfor valuing and alocating renew-
ablenatural resources to promote sustainable use.

3. Develop professional incentivesfor interdisciplinary
research and management.

4. Undertake institutional reform and restructuring, par-
ticularly within the management agencies and
academia.

5. Expand and improve education on renewabl e natural
resources issues for both the public and professionals.
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6. Develop andimplement mechanismstoimprovethefair
and open participation of all stakeholdersin decision
making on resources i SSUes by incorporating techniques
for conflict management and resolution.

7. Encourage multidisciplinary, coordinated national and
international effortsand standardized techniquesfor
datacollectionand analysis.

In addition to summarizing discussion that led to many of
theserecommendations, thisreport describesthegathering’s
many innovativeaspects, including theorgani zational struc-
ture that was adopted for identifying the issues, producing an
interdisciplinary dialogue, seeking consensus, and eliciting
recommended actions.

The success of the congress can be attributed in part to
William H. Queen, chair of the Congress Program Commit-
tee, and the other 18 volunteers who served with him (see
roster on back cover).

“Thefirst shotinalong battle” isthe way one participant
described the congressin Vail. Some findings and recom-
mendationsthat emerged during thefree-ranging discussion
characteristic of thecongresswill undoubtedly becontrover-
sial. Thedelegatestackled difficultissuessuchaspopulation
growth, private property rights, and political reform, among
others, and their views are not necessarily those of any orga-
nization or agency.

Y et no forward progressis made without afirst step. The
congress was that step. The next is up to member organiza-
tions of the Renewable Natural Resources Foundation. How-
ever, success ultimately will require participation by the
public and itslocal, state, and federal representatives.

—Clare W. Hendee

Chairman, Board of Directors
Renewable Natural Resources Foundation
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INTRODUCTION

PETER M. MORRISETTE

Asthefirst step in a concerted effort
to identify critical issuesfacing our na-
tion regarding the current and future
management and use of renewable
natural resources, the Renewable Natu-
ral Resources Foundation (RNRF) con-
vened a national meeting of resource
professionals to prioritize the issues
identified and recommend new policies
to address them. The meeting, entitled
“Congress on Renewable Natural Re-
sources. Critical Issues and Concepts
for the Twenty-First Century,” was
convened at Vail, Colorado, on August
19-22,1992.

More than 135 invited delegates at-
tended the congress. Among them were
some of the nation’s most prominent
natural resource professionals from
various federal and state resource man-
agement agencies, academic institu-
tions, non-governmental organizations,
researchingtitutes and agencies, and the
private sector. The delegates were
nominated by member organizations of
RNRF and represented a broad geo-
graphic distribution, as well asawide
spectrum of disciplinesincluding all of
the natural resourcefields, the natura
sciences, and the socia sciences. The
congress constituted one of the most di-
verse groups yet assembled to address
renewable resource issues. (A complete

The author of this report, Peter M.
Morrisette is a former member of the
RNRF board of directors, has a Ph.D. in
geography and works as an indepen-

dent consultant. He has held positions
with Resourcesfor the Future in Wash-
ington, D.C., and the National Center
for Atmospheric Research in Colorado.

list of delegates appearsin Appendix B
on page 28.)

The delegateswere attracted to the
congress by the opportunity to partici-
patein aunique nationa forum for iden-
tifying and discussing natural resource
issues. The overal purpose was to focus
the debate and deepen understanding of
these issues among the professional,
scientific, educational, resource man-
agement, and policymaking communi-
ties. The specific objectivesincluded:
1) providing aforum for an interdisci-
plinary dialogueidentifying critical re-
newable natural resourcesissuesin six
identified topical areas; 2) determining
the priority issues within each of the six
areasand major impedimentsto resolv-
ing those issues; 3) seeking a consensus,
where possible, on recommended ap-
proaches or actionsto address theis-
sues; and 4) documenting and convey-
ing results of the congress to leaders,
decisionmakers, publicinterest groups,
industry, andthepublic.

Rather than focus on a particular re-
source or geographic area, a specific
conflict over the use of aresource, or
assessment of data, the congress ad-
dressed the full spectrum of resource
issuesfromanational perspective. The
scope was limited to the United States,
although global linkages for the issues
were examined. Six broad themes or
topical areas were identified as the fo-
cus of discussion and debate. Working
groups were organized around each of
these themes, which crosscut the tradi-
tional resource sectors and disciplines.
Thesix themeswere:

1. Population, Economic Develop-
ment, and Geography.
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Population growth and economic de-
velopment driveland use. Theresulting
geographic patterns affect the distribu-
tion, quantity, and quality of renewable
resources. The working groups devoted
to this theme were charged with exam-
ining whether continued growthiscom-
patible with safeguarding the carrying
capacity of resources and considering
ways in which growth can be managed
or influenced to mitigate effects on the
resource base. Topicsto be examined
included popul ationtrends, urbaniza-
tion and settlement patterns, conversion
of forest and agricultural land to urban
uses, growth management, and eco-
nomic incentives for change.

2. Management Strategies for
Maintaining a Healthy Ecosystem.

The importance of healthy ecosys-
temsto the quality of our livesisbegin-
ning to berecognized and valued by the
public. What is meant by a“healthy”
ecosystem and what can be doneto pro-
moteit? The delegatesin theseworking
groups were asked to take a holistic look
at ecosystem management, work on a
definition of ecosystem health, and dis-
cuss what can be done to maintain
healthy ecosystems. Subjects for dis-
cussion under thisthemeincluded man-
agement of endangered species, the
definition and maintenance of biodi-
versity, the harvest of resourcesin a
healthy ecosystem, habitat restoration,
and the use of scientific informationin
the policy process.

3. Strategiesfor Renewable Re-
sources Sustainability.

Concern has shifted from sustaining
economic growth to sustaining renew-
ableresource yields. Delegatesin these
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groups were asked to explore several
questions: In the various categories of
resources, what are common strategies
for obtaining sustainability? When are
different strategies needed? What must
be done to assure the availability of a
land and water resource base for future
generations? Topics for consideration
included: strategies for achieving
sustainability on cropland, rangeland,
and timberland; maintenance of fish
and wildlife habitat: water manage-
ment: and sustainability of resources
Versus economic growth.

4. Managing Conflicts in Renew-
able Natural Resources Manage-
ment.

Delegatesintheworking groups con-
cerned with this theme were asked to
consider: What arethe characteristicsof
resource conflicts, and how can con-
flicts best be resolved? Do economic,
social, and political principlesexist that
apply to resolving conflicts between
scientific findings and resource policy
decisions? Delegates also were asked to
examine case studies of resource con-
flicts and possible approaches to future
conflicts. Examplesincluded: energy
development versus wilderness preser-
vationinthe Arctic National Wildlife
Refuge, protection of the spotted owl
versus timber harvesting in the North-
west, irrigation versus wildlife protec-
tionin the California Central Valley,
and water for cities versus water for ag-
riculturein the arid West.

5. Managing Common-Property
Resour ces.

Today, issues related to the manage-
ment of common-property resources
are becoming more frequent and more
contentious. Various aspects of human
behavior and the nation’s economy ei-
ther promote or mitigate competition
for common-property resources. Del-
egatesinthegroupsdiscussing thisfifth
theme were asked to examine diverse
ideas such as: the concept of the com-
mons, private versus public ownership,
regulation of private property, manag-
ing common-property resources, and
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building a stewardship ethic for land
management.

6. Climate-Induced Environmen-
tal Change: What Renewable Re-
sour ce Manager s and Professionals
Should Be Doing.

Global climate change hasreceived
much attention and discussioninrecent
years. Delegates in the groups devoted
to thisfinal areawere charged with ex-
amining how global climate change
might affect the management and use of
renewablenatural resources, particu-
larly given the uncertainty about pro-
jected changesin regional climateand
the fact that such changes are likely to
occur over several decades. Questions
identified for discussion included: Does
society have timeto adjust to new con-
ditions, what should resource managers
do in the face of conflicting and uncer-
tain climate-change projections, do ob-
vious management strategies exist that
should be applied, how adaptable are
plants and animals, and what should be
done to avoid the divergence of policy
fromscientificfindings.

In order to promote discussion, two
sub-working groups were formed to ad-
dress each theme. Each sub-working
group was assigned a chair, rapporteur,
and facilitator. The chair presided over
the meetings and allocated work tasks.
Therapporteur compileddetailednotes,
prepared a report for distribution after
each sub-working group session, and
authored afinal summary report. The
facilitators, themselves prominent re-
source professional's, wereassigned the
task of keeping the discussion focused
on the mission: identifying key issues,
impediments, and recommended ac-
tions. The chairs, rapporteurs, and fa-
cilitators met prior to the congressto
receiveinstructions and discusstactics
and approaches. Specific instructions
included limiting the number of issues
discussed in depth within each sub-
working group to five or six, developing
aconsensus among the delegates on key
impedimentsto resolving those issues,
and soliciting recommendations on ac-

tionsfor resolving theimpedimentsand
on ways to implement the actions.

Prior to the congress, RNRF distrib-
uted two surveys to the invited del-
egatesto helpidentify and prioritize the
issues. Inthefirst, delegateswere asked
tolist fiveissuesthat they would liketo
see addressed by each sub-working
group. For each issue or problem, they
also were asked to identify two key im-
pediments. Congress program commit-
tee chairman William H. Queen com-
piled the results of this survey and
developed a second questionnaire
aimed at prioritizing the issues thus
identified. Delegates were presented
with alist of issues for each of the six
themes. Thelists ranged in length from
15 to 26 issues. The delegates were
asked to rate each issue from 1 to 10
based on their opinion asto its impor-
tance, witha*“10” given to those that are
highly important and “1” to those that
are least important. The resulting
rankings of issues (which appear as Ap-
pendix A on page 26 of this report) were
distributed to the del egates at the begin-
ning of the congress and provided a
foundation for initiating working group
discussions.

At the congress, delegates were given
aprimary sub-working-group assign-
ment and two secondary assignments.
The primary assignmentswere based on
the delegates’ major interests and ex-
pertise. This approach provided a for-
mat in which acknowledged leadersin
thefield would be given thefirst oppor-
tunity to addressthe six themes: after
that, the discussion was opened to other
interested resource professionas by
means of the secondary assignments.
Delegates were required to spend the
entirefirst day of working-group dis-
cussionsin their primary group. On the
second day, they were asked to meet in
thefirst of their two secondary groups
during the morning and in the second
during the afternoon. Chairs, rap-
porteurs, and facilitators remained with
their primary assignmentsthroughout
thetwo days. On thelast day of the con-
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gress, the entire cadre of delegatesmet
in aplenary session to review the final
reports of the sub-working groups.
Two keynote addresses were deliv-
ered at the congress. Thefirst speaker
was F.E. (“Fee”) Busby of theWinrock
International Institute, who spoke on
the evening of August 19 to open the
congress. Adopting aWill Rogersstyle,
Busby used alocal Vail newspaper to
illustrate the pervasiveness, diversity,
and local roots of environmental prob-
lems. The second keynote speaker was
Ambassador Robert J. Ryan, Jr. of the
U.S. Department of State, who spoke on
the afternoon of August 22 to close the
congress. Ambassador Ryan, who
served as akey member of the U.S. del-
egation to the United Nations Confer-
enceon Environment and Devel opment
(UNCED) in Rio de Janeiro—the
“Earth Summit” held June of 1992—
spoke on the environmental implica-
tions of the agreements, particularly
Agenda 21, that were negotiatedduring
the UNCED meetings. Although Am-
bassador Ryan took an international
perspective and F.E. Busby took alocal
view, both messages were the same: all
environmental problemsare intercon-

nected and thus require an integrated
approach when seeking sol utions.

Thisreport presents the findings and
conclusions of the delegates who at-
tended the congress. Summaries of the
issues, impediments, and actions identi-
fied by the two sub-groups working in
each of the six theme areas are included,
based on the reports by the rapporteurs.
During the congress, no effort was
made at reaching aformal consensus
among all of the delegates on each and
every issue, impediment, and action.
Therefore, theissues, impediments, and
actions reported here represent the consen-
susand findings of individual subworking
groups. However, through the process of
working-group rotation described
above, each delegate was able to con-
tribute to the deliberations of three of
the six working-group themes.

To the extent possible, the summa-
ries capturethe spirit and content of the
discussionsthat took place at the con-
gress. The unigueness of the different
groups led to adiversity of approaches
and styles used to report findings and
conclusions. Insome cases, rapporteurs
for the two sub-groups organized
around atheme chose to produce afinal,
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joint working-group report. In thosein-
stances, the merged approach is main-
tained in this report. In other cases, indi-
vidual final reportswere prepared for
each sub-working group. Sometimes
these two final sub-group repoits ate very
different; other times they are similar. In
those instances wherethey differed, the
findings of each are reported separately.
Where the subgroups’ fmdings are simi-
lar, the two are combined into asingle
summary for this report.

The findings and conclusions
reached at the congress and included in
this report represent the opinions and
ideas of the delegates assembled at the
congress and not necessarily those of
the Renewable Natural Resources
Foundation and itsmember organi za-
tions, the agencies and organizations
that provided support, or the author.
Every effort hasbeen madeto report the
activities of the congress in as much
detail as possible, and to maintain the
meaning and content of the original
rapporteurs’ reports. The quality of the
individual reports of the rapporteurs
was uniformly excellent, and thisfinal
summary report would not have been
possible without their contributions.«
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POPULATION, ECONOMIC

DEVELOPMENT, AND GEOGRAPHY

Population growth and economic de-
velopment are placing increasing de-
mands on renewable natura resources
inthe United States. According to the
1990 census, the nation is growing a an
annua rate of 1.0 percent per year. Al-
though far below that for most develop-
ing countries, this rate of growth is one
of the highest among developed, indus-
tria nations. If the present rate contin-
uesinto the future, the popul ation of the
United Statesis expected to doublein
70 years.

Population growth in the United
Statesis being driven by two factors:
natural increase (births in excess of
deaths) and immigration. Demogra-
phers estimate that roughly 44 percent
of the population growth in the United
States during the past two decades can
be traced to immigration since 1970,
plusthe children bornto theserecent ar-
rivals. How to deal with thepressures
that a growing population places on re-
newabl e resources was the focus of the
two sub-working groups formed around
thetheme of population, economic de-
velopment, and geography.

These two groups had perhaps the
most wide-ranging theme of the con-
gress. Thisbreadth was reflected by the
set of issues and actions identified by
the delegates who participated in the
various sessions of the two sub-working
groups. The issues ranged from how to
control population growth to how toin-
crease environmental awareness. The
focusand content of the two population
sub-groups differed significantly, with
thefirst taking alook at specific issues,
while the second group’ s approach was
more general in scope.
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Furthermore, the professional com-
position of the delegates who attended
the three sessions of the two sub-work-
ing groups varied greatly, and thus the
character of theissues and correspond-
ing actions differed considerably from
sessionto session. Thislatter point was
particularly true for the second sub-
working group, where population stabi-
lization proved to beamajor topic dur-
ing the first two sessions. The rap-
porteur for thissecond group noted that
alarge number of anthropologists at-
tended the third session, and he specu-
lated on how the outcome might have
been different had the members of the
third session been the participantsin the
first instead. Because the approach and
content of the two sub-groups differed
significantly and no combined report
was made, the two groups are covered
separately here, and a final working-
group synthesis for population, eco-
nomic development, and geography is
providedtohighlightsimilarities.

SUB-WORKING GROUP A

The first sub-group established a
common framework for discussing is-
sues related to population and economic
development by reviewing the Rio Dec-
laration on sustainability. Noting that
the declaration is a statement of moral
principleand not an operational defini-
tion of sustainability, the group under-
scored the need to develop a manage-
ment definition of sustainable devel-
opment. This sub-group also reviewed
an equation deding with population and
environment popularized by biologists
and population specialists Paul and

Anne Ehrlich, and recently used by
Herman Daly and other ecological
economists: El = P x A X T, where El =
environmental impact, P = population,
A = affluence, and T = technology. Dur-
ing the working-group sessions, the
equation was used to establish acontext

for viewing the interface of population
and environment that was the focus of
thissub-group’ sdiscussions. Thegroup

thenidentified five key issues, assessed

impedimentsto addressing theseissues,

and suggested actions for resolving the
impedimentsand addressing the issues.

Thefirst issue that was identified
centered on the need to understand
sustainability by developing aconsen-
suson what sustainability meansin dif-
ferent cultural, spatial, and temporal
contexts. Impediments to addressing
this issue include the short-term time
horizon of political and economic deci-
sion making, the incompatibility of
geopolitical boundaries and thosefor
environmenta and resource systems,
local pressures such asthe “not in my
backyard” or NIMBY syndrome, and
conflicts between key stakeholders.
Suggested actionsinclude devel opment
of policiesfor compensating those who
arenegatively affected by environmen-
tal regulations, establishment of ana-
tional population policy withthegoal of
achieving zero population growth, and
examination of theimpact of different
technol ogieson sustainability.

The second issue was the need to un-
derstand the nature of conflicts over
economic and environmental issuesand
their relationship to population growth
and economic development. Theim-
pedimentsidentified by the group con-
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cerned limitations or shortcomingsin
current decision-making and manage-
ment processes. Theseinclude an in-
ability to identify and manage cumula
tive impacts, limitations on what
management agencies can do, the bu-
reaucratic nature of agencies, limited
understanding of issues on the part of
decision makers, the narrow focus of
professional organizations, the lack of
ingtitutional rewards for professional
involvement in conflict resolution, and
harassment of scientistsand profession-
alsfor voicing unpopular opinions.

Suggested actions or solutions in-
clude promoting broad-scaleanaysisof
the root causes of resource problems
and conflicts by developing a national
database and network, encouraging an
interdisciplinary approach to conflict
resol ution, integrating negative envi-
ronmental consequencesinto conflict
eva uation, promoting informed debate
based upon an understanding of the
goa sand needs of conflicting groups
and rooted in improved education on
the issues.

The need for integrated decision
making at all levelsof government con-
cerning problems of development, en-
vironment, population, and resource
management was the third issue identi-
fied by the group. Impediments to de-
veloping anintegrated decision-mak-
ing approach include the perceptions of
land as simply a commodity, failure to
internalize the environmental costs of
using aresource, poor judgments about
the costs and benefits associated with
using aresource, and increasing polar-
ization of environmental issues. Ac-
tionsrecommended by the group are:
creating an institutional structure for
integration at all governmental levels,
devel oping incentives for pursuing a
long-term approach to resource use
(e.g., tax relief) and disincentives for
pursuing a short-term approach, and
encouraging a shift in values toward a
stewardship ethic and long-term per-
spectives.

The fourth issue was the need to de-

velopinstitutional capacity at the na-
tional and international levelsto ad-
dress renewabl e resource issues. Im-
pediments to developing thisinstitu-
tional capacity includethelack of an
available forum for addressing issues,
lack of trained individuas, and an inad-
equate database. Among the suggested
actions were encouraging federal
agency participationinandcooperation
withinternational agencies, establish-
ing apartnership between private envi-
ronmental organizationsandtraditional
resource users, helping other countries
build needed resource-management in-
stitutions, and m-evaluating the mission
statements of federal agenciesfor con-
sistency and compatibility withthegoal
ofsustainability.

The need to combine ecological and
socia approachesto achieve asustain-
able society was the fifth issue dis-
cussed by this sub-group. Impediments
to this issue ranged from continued
population growth to cultural barriers
and alack of interdisciplinary work
among scientists. Solutions or actions
identified include developing interdis-
ciplinary centersthat encourageinte-
gration of natural and social sciences,
encouraging the exchange of academic
and public agency personnel a all lev-
els, investigating the possibility of de-
veloping “endangered ecosystem” leg-
idation to protect resources, and
promoting the professional develop-
ment of environmental ethics-perhaps
through the creation of anew academic

discipline,
SUB-WORKING GROUP B

In pursuing a somewhat more general
approach, the second sub-group work-
ing on the theme of population, eco-
nomic development, and geography
took 15 issues identified in the pre-con-
gress survey and selected six mgjor is-
sues that emerged from the recast list.
Thesix issueswere:

1. How can population growth be
managed?
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2. How can populationdistributionbe
managed?

3. How can resource need/demand be
made environmentally sound in
light of growing population
pressures?

4. How can we determinearegional
population density that will afford
anacceptablequality of life, yet not
adversely affect environmental
quality?

5. How can agricultural and natural
resourcesbeeffectively managed?

6. How can public values beincor-
porated in decision making and
management of natural resources?

The group focused its discussion of
these six issues on the general question
of how to maintain resource sustain-
ability inthefaceof increasing environ-
mental pressure from population growth
and economic development. After iden-
tifying the six issues and discussing
impediments (impediments were not
formally identified in the group notes),
participants of the first session of this
sub-group identified recommended ac-
tions for each issue. The second and
third sessionsrefined thelist of actions,
and the third session prioritized these
actions through the use of abalot in
which each participant was allowed
three votes per issue. The three votes
could be used on one action or spread
among two or three. The three actions
receiving the most votesarelisted for
each issue.

1.How can population growth be

managed?

iRecommend increased investment

in economic and health child-re-
lated programs in inner cities.

,Design and implement a national

action programtoinformthepublic
of the consequences (socia and en-
vironmental) of continued popula
tiongrowth.

\Promote free trade with devel oping

countries.

2. How can population distribution

be managed?

\Encourage consider ation of demo-
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graphic shiftsinlong-term national
planning.

\Provide information related to sen-
sitiveenvironments.

‘Manipulate infrastructure to con-
trol populationdistribution.

3. How canresour ceneed/demand
be made environmentally sound
in light of growing population
pressures?

Determine resource needs of indi-
vidualsand societies.

:Change economic accounting pro-
cessestoincludeenvironmental ex-
ternalities such as pollution or loss
of aesthetic value, factors not cur-
rently internal to accounting proce-
dures.

Encourage RNRF to address the
question of defining a basic stan-
dard of living.

4. How can we determine a regional
population density that will af-
ford an acceptable quality of life,
yet not adver sely affect environ-
mental quality?

Encourage RNRF to explore the
creation of an index for different re-
gions of the country to measure en-
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vironmentalquality.

Promote research on the ecosystem
impactsof environmental change.
‘Fund research on human percep-

tionsof environmental quality.

5. How can agricultural and natural
resour ces be effectively man-
aged?

'Revamp national policy and plan-
ning to include the concept of eco-
systemfunctioning and sustainability.

Encourage an interagency, inter-
disciplinary responseto resource
management.

Encourage dialogue among re-
sourcedisciplines.

. Include full-cost accounting of re-
source use.

6. How can public values beincor-
porated in decision making and
management of natural re-
sour ces?

Encourage empowerment at the
lowest administrativelevel that ef-
fectively involvesal legitimately
interestedpublics.

I dentify common goals of different
publics.

.Develop a consensus-building pro-

cess at local, regional, and national
levels.

SYNTHESIS

Despite the differencesin approach
pursued by the two groups, they reached
anumber of similar conclusions about
needed actions. Theseinclude devel op-
ing a national population policy, refin-
ing the concept of sustainability and
making it operational at all decision-
making and management |levels, better
understanding human impacts on eco-
systems and managing those impacts,
revamping existing decision-making
and management processes so that they
more fully capture environmental values
andincorporate the full economic and
environmental costs of resource use,
improving interagency cooperation and
interdisciplinary research, and educat-
ing the public and professionals on envi-
ronmental ethics. Thisisawide-ranging list
of recommendationsthat underscores
thefundamental lyinterconnectednature
of renewable resourcesissues. Many of
these same recommendations will ap-
pear again in other groups' lists.«
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MANAGEMENT STRATEGIES FOR
MAINTAINING A HEALTHY

ECOSYSTEM

The two sub-groups addressing the
problem of management strategies for
maintaining a healthy ecosystem fol-
lowed asimilar approach to identifying
and discussing key issues, impedi-
ments, and recommended actions. Their
reports have been combined, and a sum-
mary of their findings is provided be-
low. Three key issues and associated
impediments are identified first, and
then four sets of actions and solutions
that crosscut these issues are outlined.

The two sub-groups established
some common ground by identifying
some of the components of ecosystem
health. These include functiona at-
tributes such as energy and element cy-
cling, maintenance of biodiversity and
critical habitats, maintenance of spatial
andtemporal structure, quality of inputs
and outputs such as air and water, and
resources used by humans such as rec-
reation or timber. The two sub-groups
cameto general agreement about the
urgent need to define abaselinefor eco-
system health. It was further deter-
mined that the baseline must be defined
in the context of management goalsand
regional ecological and social consider-
ations, and it must be relevant to global
as well as local concerns. Lastly, the
two sub-groups concluded that any
statement regarding ecosystem healthis

a statement of values.
KEY ISSUES ANDIMPEDIMENTS
Issue 1: Scientific and technologi-

cal limitations to under standing eco-
logical systemsand applying an eco-

system approach to management.

Impediments:

Lack of basic tools for analysis
such as techniques for scaling up
data from the local to the global
level, long-term datasets, adequate
conceptual models, andsuitablere-
searchmethodol ogy.

JInadequatefundingfor long-term,
integrated ecosystemresearch.

. Lack of operational definitionsand
indicesof environmental health.

iLack of interdisciplinary collabora
tion among the natural and social
sciences.

Paradigm constraints and inertia
(lack of adequate conceptual mod-
els).

.Lac%< of professional incentivesor
rewards for using an ecosystem ap-
proach.

Failure to apply the concept of
sustainability in ecosystem man-
agement.

Issue 2: Limitations of existing re-
sour ce-management approaches for
addressing the conceptsinvolved in
ecosystem management.

Impediments:

» Tendency of management to bere-
activerather than proactive.

» Lack of regional and national coor-
dinationof management strategies.

« Selectionof management criteria
too often political (role of special
interests).

« Difficulty in learning to deal with
problems of appropriate scaling.

« Lack of mechanismsto evaluate
cumul ativeimpactsonecosystems.
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Lack of conflict-resolution and
consensus-building skills.

. Inappropriate institutional struc-
tures for approaching ecosystem
management.

[Inability of present resource-evalu-
ation system to accommodate non-
market values.

Lack of understanding of objec-
tivesand methodsrequired for eco-
system restoration.

I'ssue 3: Social, palitical, and eco-
nomic constraints to maintaining
healthy and sustainable ecosystems.

Impediments:

Lack of stewardship ethic to guide
decision making and management.

Public’s poor understanding of
ecosystems and management prob-
lems, plusunrealistic expectations
for science and management.

Lack of political leadership for re-
solving ecosystem-management
problems.

. Fragmentation of regulatory and
management policy amongagen-
cies and disciplines.

'Short-term perspectivein political
and economic decision making.

SOLUTIONS AND ACTIONS

1. Science and Resear ch Needs.
Actions for stimulatingmoreinterac-
tiveand interdisciplinary research,
supporting mor e long-ter m ecosys-
tem research, and providing better
management of science and resear ch:

« Support ecosystem research to ad-

dress management issues through a
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system of competitive grants, new
agency research programs, and im-
proved coordination of research.

JImprove incentives and rewards for
interdisciplinary ecosystem re-
search by creating a quality pro-
gram based on a strategic plan and
encouraging cross-disciplineteam
work as well asteam work within
disciplines. Also providesupport to
dual-career-track professionals.

Conduct more long-term ecologi-
cal research focused on the bio-
physical behavior of ecosystems
and the interaction of social and
economic systems.

:Develop anational initiative on en-
vironmental issuesto support more
scientific research and better inte-
gratescientificinformationintothe
policy process.

Develop aset of indicators of eco-
system health that include social
and economic aswell asbiological
and ecological factors.

Improve communication and col-
laboration among researchers,
managers, policymakers, and the
public.

JImprovethe availability and reduce
the costs of basic data sets. Also es-
tablish standards for data acquisi-
tionand analysis.

2. Management Issues. Actions
for stimulating integrative and inter-
disciplinary ecosystem management,
promoting regional ecosystem man-
agement, and focusing management
on maintaining ecosystem health:

Conduct management as a scien-
tific processinwhich strategiesand
approaches are open to constant
testing and revision just as scien-
tific hypotheses are. Also design
monitoring programs so asto test
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management strategiesandprovide
accountability.

\Establish effective mechanismsfor
communicating management
needstoscientistsand scientificin-
formation to managers.

JImprove outreach programstoin-
cludebetter communicationwith
businesses and the public, and de-
velop ways to explain the ecosys-
tem concept in understandable
terms.

‘Focus on proactive or “ up-front”
management approaches. Createan
environmental extension service
with afocus on resource manage-
ment.

Establish operational goals and
management strategiesfor restora-
tion of ecosystem health.

Establish public/private partner-
ship centers within “eco-regions’
to foster scientific collaboration,
policy development, strategicman-
agement planning, and public com-
munication.

/Integrate ecology, economics, cul-
ture, and politicsin regional man-
agement and research.

3. Awareness and Education. Ac-
tionsfor improving public awar eness
of and education on ecosystem sci-
ence and management, and actions
for improving professional training:

\Expand educational system for pro-
fessional managersof natural re-
sources, resource users, landown-
ers, public officials, and the public
(includingchildren) toexplainhow
ecosystems work.

JInfluence public attitudes about
ecosystems by producing credible
and understandabl e science and by
developing interpretive and public
educationprograms.

Develop and provide information
on curriculum development and
teachingmaterials.

\Establish educational programsto
assure that college graduates are
conversant with ecosystems.

. Direct efforts at the mass mediaas a
means of educating the public
about ecosystems.

Develop programs for profession-
asto improve theircritical -think-
ing skills about ecosystems, and
teach new tools on ecosystem man-
agement.

‘Re-emphasize the systems ap-
proach (including social and eco-
nomic factors) in education and
training on ecosystem manage-
ment.

4. Social and Political. Actionsfor

improving national environmental
leadership and fostering publicval-
ues toward the environment:

‘\Work toward development of an
environmental or stewardship
ethic. Solicitthe support of spiritual
leadersto collaborate on develop
ing an environmental ethic.

‘Work toward a national vision or
policy on ecosystem management
by developing aconsolidated natu-
ral resource agency at the cabinet
level, consolidating legislative
committeesdealingwith natural re-
sources, andinvolving all segments
of the public in an informed debate
on the issues.

Vertically integrate natural re-
source laws and legislation from
thelocal through the federal level.

Develop atrust fund for environ-
mental improvementsthrough are-
Source users tax.«
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STRATEGIES FOR RENEWABLE
RESOURCES SUSTAINABILITY

The two sub-groups working on
identifying strategies for renewable re-
sources sustainability grappled with
oneof thegreat questionsfacing society
today and into the next century: How
can society manageinteracting ecol ogi-
cal and social systemsin away that
maintainstheir health and allows soci-
ety to develop and meet its needs essen-
tialy in perpetuity?

Like other groups at the congress
considering this topic, the two sub-
groups focusing specifically on sus-
tainability had difficulty defining the
concept. Nevertheless, they believed
that the concept representsavalid and
important shift of professional and ethi-
cal attitudesin natural-resource man-
agement and thus compels concerted
effort to develop adefinitional perspec-
tive. Such a perspective could be used to
frametheissue asit developsin the en-
vironmental management field over the
next several years.

Thetwo groups identified five per-
spectives. First, humanity must use
natural resources to meet social desires
for healthy economies, sound social
communities, and good standards of
living, recognizing that these desires
differ among social groups. Second, the
use of anatural resource must not cause
irreversibleeconomic, social, or natural
resource damage. This means maintain-
ing theintegrity of ecological systems
and their air, soil, water, and biological
constituents. Third, the need to accom-
modate future use while maintaining
options for future generations must be
acknowledged by incorporating a
longer time horizon in resource plan-
ning. Fourth, sustainability implies

analysis of interacting economic, so-
cial, and ecological processes and
working at multiple geographical and
temporal scales, ranging from the an-
nual cycle of awheat field to theinter-
generational cyclesof industrial devel-
opment or atmospheric change. Fifth,
sustainability must be defined in the
context of specified natural and social
systems, and environmental resources
and services to be sustained also must
be specified. These specificationswill
change over time, and thus sus-
tainability must be thought of in the
context of social, technological, and
environmental change, and therefore it
must be framed in dynamic and adapt-

able ways.
ISSUES AND IMPEDIMENTS

The two groups identified dozens of
impedimentsto sustainability, but also
hundreds of actionsthat could help so-
ciety move toward a sustainable eco-
logical and economic future. The six
most important issues emerging from
the two groups are reported below.

First, certain social values and re-
ward systems tend to conflict with re-
sourcesustainahility. Economicvaues
focused on consumption and political
realities often allow only short-term
planning. Y et society wants to provide a
healthy environment, equitableaccess
to natural resources, and a sound envi-
ronment and socia community for future
generations. Suchvaluescould beginto
congtitute an ethic of “stewardship” or
“sustainability,” but thesocietal ramifi-
cations of true globa resource sus-
tainability in perpetuity have only be-
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gun to be recognized in recent years.

Second, the existing ingtitutional in-
frastructure (both governmental and
non-governmental) hasevolvedinways
that may not be suited to ecosystem
sustainability and the servicesthat soci-
ety values and needs. For example,
some agencies are pressed to pursue
short-term goal's, and some resource
subsidies reward exploitation rather
than sustainability. Fragmentation of
disciplines, organizations, and agencies
often keep professionals from dealing
with problems of “whole systems’
(both natural and social).

Third, society lacks mechanisms for
sharing responsibility for resource
sustainability, especialy across the
public/private divide, and has not
settled on the appropriate role of gov-
ernment and private property ownersin
resource management. Questionsin-
volving privateland-use decisionstend
to polarize viewpoints. Government in-
tervention thus becomes necessary for
resolution of many sustainability and
environmental issues, but this creates
further polarity until progress becomes
politicallyimpossible.

Fourth, research approaches and our
knowledge base still lack integration
(especially of natural and social sci-
ences) and the ability to deal with com-
plex systems that would allow usto
make credible statements and projections
about resource system sustainahility,
the dynamics and limits of ecosystem
capacity, ratesof renewability, andinte-
grated social and ecological indicators
of sustainability.

Fifth, understanding and acceptance
of sustainability by both professionas
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and the public is lacking for the most
part. Mechanismsfor educating public
officials, resource managers, and citi-
zens about sustainability ae weak.

Sixth, natural-resource sustainability
is a globa issue. We cannot define
sustainability in avacuum or addressit
by acting asif we are an isolated coun-
try. The social and ecological systems
that we want to sustain operate at al
scales: local to global. Local and re-
gional actionshaveglobal implications,
but we lack understanding of the global
conseguences of local land-use deci-
sions, and opinions differ greatly on the
consequences of resourceactionsin dif-
ferent cultures.

KEY ACTIONS FOR A SHIFT
TOWARD SUSTAINABILITY

1. Adopting new value and reward
systemsfor sustainability.

Society must develop new socia
mechanismsthat reward sustainability
rather than the resource exploitation
and degradationthat is currently driven
by affluence in some parts of the world
and poverty in others. Society should
consider, for example, stewardship-
based incentives, while recognizing
that reward systemsinteract with social
value systems and must complement
those valuesto be socially sustainable.
Thequestioniswhether institutionscan
beestablished that work with social val-
ues to develop an “ethic of sus-
tainability”?

Society must examine whether cur-
rent environmental and socia policies
engender or thwart the move toward re-
source sustainability. In particular, it
must identify and eliminate policy in-
teractionsthat work at Cross-purposes
to resource sustainability. We should
also identify and examine social institu-
tions that favor a short-term rather than
long-term focus in resource manage-
ment (e.g., credit systems, tax struc-
tures, and land-transfer mechanisms).

2. Improving the nation’s institu-
tional infrastructure, both public and
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private, in favor of sustainability.

Changesmust be made in existing
institutions, both government and pri-
vate, with an aim toward moving re-
source decisions away from exploita-
tion and toward sustainability. Asa
start, natural resource sustainability
should bearticulated asan overarching
national policy, implemented through
statutes and other means. Guidance
must be provided to resource agencies
on regional ecosystem-management
approaches and on further involvement
of public, grass-roots organizations,
and other constituent bases in manage-
ment and decision making. Incentives
must be built into governmental sys-
temsat all levelsto take integrated ap-
proaches to resource sustainahility,
working up from the local to the re-
giona and national levelsinrenewable
resourceplanning.

A national policy for sustainability
calls for amechanism for inter-agency
coordination, such as anational “sus-
tainable natural resourcescouncil” to
facilitate information exchange and
problem identification. Such a council
might be linked to the proposal for a
new National Institutes for the Environ-
ment. A nationa policy also must en-
courage active participation by state and
local governments, as well asthe partici-
pation of non-governmental organiza-
tions. One tool that might be devel-
oped isanational “sustainability as-
sessmentact.”

3. Sharing responsibility for sus-
tainability.

Mechanismsfor sharing responsibil-
ity for resource protection and sus-
tainability, especially acrossthepublic
and private realms, must be developed.
Property rights, regulatory versus vol-
untary approaches, and economic ver-
sus non-monetary incentives must be
examined. Opportunitiesfor equitable
sharing of responsibility among public
and private interests need to be as-
sessed. Finally, voluntary, market-
based, and non-market incentivesfor
achieving resource sustainability

should be favored over the use of regu-
latory measures.

4. Improving therole of research
and practice.

The positivemovetowardintegrated
research involving both the natural and
socia sciencesmust be continued and
invigorated. Professionals need to work
harder on interdisciplinary approaches
and must better integrate social and bio-
logical factors, seek common ground
and languages, and link the various time
and space scales of ecosystems, socia
systems, and resource systems. Re-
searchersmust develop socia and eco-
logical indicatorsof sustainability with
meaning across cultures, as well as empo-
raland spatial scales. Theroleof science
in decisions on resource sustainability
should be increased and made more
credible. At the same time, scientists
and professionals must become in-
volvedin policy debatesand help popu-
larize the idea of sustainability with the
public. If not scientists and profession-
als, who else will advancethe issue?
The structure of academic institutions
also should be examined and perhaps
changed so as to encourage thisintegra-
tion of science and policy.

Research must be made meaningful
and useful to resource practitioners.
Mechanisms must be made availableto
assessand maintai n sustainability. Con-
ceptsand tools such as sustainableland-
scapes, credible measures of sustainability,
allowable change, and means for deal-
ingwithuncertainty and extremeevents
must be developed in cooperation with
resource managers.

5. Enhancing education about
sustainability.

Landowners, resource professionals,
industry representatives, policymakers,
and the public must be educated about
sustainability. Two target audiences
stand out: first, policymakers, to whom
aword like sustainability may be con-
fusing or even threatening; and second,
the public who must be involved in de-
cisions about sustaining ecosystems.
The question with respect to policy-
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makers is how to give sustainahility a
useful and concrete meaning for mak-
ing resource decisions. With respect to
the public, sustainability must become
ameaningful term not only for land-
owners, but for schoolchildren as well.

Success stories on sustainability
from avariety of geographical settings
and resource sectors should be docu-
mented and disseminated. Establishing
large-scale demonstration projects
might be one useful way of accomplish-
ingthisgoal.

Part of the education process should
be to assist various socia groupsin ar-
ticulating their values and understand-
ing how theseval ues affect the environ-
ment and resource sustainability. A
process that enables managers to
project and document, in a credible
way, consequences of short- and long-
termresource-management decisions
should be developed. Perhaps this can
be accomplished through the use of
computer simulation games. Toolssuch
asthese must be made available to the
variousgroups associated with resource
decisions (e.g., professiona managers,
policymakers, and the public).

6. Recognizing the global implica-
tions of resour ce actions.

I nternational communi cationmust
beimproved. Theenvironmental impli-
cations of emerging issues such asfree
trade, the General Agreement on Tariffs
and Trade (GATT), Agenda 21 of
UNCED, and the tension between de-
veloped and developing countries
should be explored. Therole of interna-
tional business and the implications of
domestic policies for sustainability of
ecosystemsin other countries must be
evaluated, and toolsmust be devel oped
for assessing the global implications of
local and regional land-use decisions.

THE CHALLENGE TO
RESOURCE PROFESSIONS

The challenge to resource profes-
sions and RNRF from the two
sustainability sub-groupsisto move
vigorously from this first step (the
RNRF Congress) to prepare an agenda
(the Vail Agenda)-a “vision state-
ment”—for developing and enhancing
the substance and credibility of re-
source sustainability as a paradigm for
the future evolution of social and natu-
ral systems. The agendamust help in-
fuse the concept into the resource pro-
fessions and into the daily interaction
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between society and the ecosystems on
which it depends. Specific tasks might
include: 1) examining what the call for
sustainability means to natuml-resources
research, teaching, and technology
transfer: 2) developing educational ma-
terialsthat articul ate the concept of sus-
tainabl e natural-resources management,
including computer simulations that
help project the consequences of alter-
native resource decisions: and 3) creat-
ing demonstration projects and seeking
examples of eco/social system sus-
tainahility, and disseminating the results.
Most importantly, the resource pro-
fessions and RNRF can facilitate and
energize-starting with this congress
and the hundreds of ideas formulated by
the working groups-a national (and
eveninternational) dialogueleading to
anew vision for resource management
that is less focused on production and
morefocused on sustainability, and that
can be tranglated into a positive re-
search, educational, and management
infrastructure for sustainability. This
process is needed to help determine
what sustainability means to the re-
source professions, and why and how to
seek sustainability in the Earth’sinter-
acting ecologica and socia systems,«
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MANAGING CONFLICTS IN

RENEWABLE NATURAL RESOURCES
MANAGEMENT

Hardly amgjor resource decision is
made today that does not involve con-
flict. In fact, many important decisions
are delayed for years because of politi-
cal and legal tacticsthat prevent areso-
Iution. Indeed, for those who see them-
selves coming out on the losing side of a
decision, no decision at all may be the
preferred outcome. Furthermore, it in-
creasingly seems to be the case that de-
cision makers prefer to avoid making
the hard decisions rather than endure
thefirestorm that will almost certainly
follow any decision on a controversial
issue. The result is decision-making
deadlock, and in the end it is often the
resource that |oses because of lack of
management or protection. Finding a
more efficient and equitable means of
resolving major resource conflicts, such
as the spotted owl issue in the North-
west, is one of the most pressing re-
source issues facing society today, and
it was the focus of the two sub-groups
organized around the theme of manag-
ing conflictsin renewable natura re-
sources management. Becausethetwo
sub-groups approached the problem
differently, separate summaries of their
discussions and recommendations are

presented.

SUB-WORKING GROUP A

The first sub-group began by identi-
fying both positiveand negative aspects
of conflict. On the positive side, con-
stant competition for resources and the
conflict it engenders stimulates change
and adaptation in society. Conflictisa
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natural andpotentially healthy by-prod-
uct of an open and democratic society.
Finally, new knowledge and better de-
cisions often emerge from conflict. On
the negative side, conflict canleadtoa
cessation of discussion, hardening of
positionsand attitudes, and inability of
organizationsand institutionsto take
meaningful actions on renewable natu-
ral resources issues.

The sub-group then identified some
of the generic origins of conflict. For
example, conflict canresult from mutu-
aly exclusive goals, disputes over
means to shared goals, resource scar-
city, or differencesinvalues. There-
mainder of this sub-group’ sdiscussion
focused on three general issues and a set
of actions that RNRF should take.

Role of the Lay Public in Conijlict

Public values and ethics are diverse,
and different publics have different
goals and resource utilization needs.
Furthermore, resource issues are com-
plex and difficult to understand-even
for trained professional s-and thus the
public may be confused over facts,
overwhelmed by information, or apa-
thetic. All of these factors can contrib-

uteto conflictsin decision making.

Role of the Resource Professional
in Conijlict

Resource professionals are con-

strained by the fact that often too little

timeis available for developing good
alternativesor carefully thought-out so-

lutions. Also, political pressures create
muddy, ambiguous situations. The pro-
fessional resource manager operatingin
that atmosphere may not be able to
make adecision simply by applying the
“best available” scientific knowledge.
In addition, professional employees
who ded directly with natural re-
sources and the public are often left to
cope with conflict without direction or
assistance from higher level adminis-
trative personnel.

Resource professionals often do not
take the public into their confidence
early enough in the process. They fre-
guently have different valuestied to
narrow disciplinary interests, and this
leads to afailure to educate the public
proactively on issues. It may even lead
toadisinterestin ‘ peopleissues’ ato-
gether, despite the fact that such issues
are often at the center of the conflict.
Resource professionals who may have
sensitivity to “people skills’ often do
not receive support fromtraditional ly
trained administrators. Furthermore,
when resource professional's do engage
the public, they often are tom between
serving the preferences of various pub-
lics and utilizing their professional
knowledge and skill to take thelead in
forming solutions.

Resource professionals also tend to
have little exposure to knowledge and
tools from the social sciences that
might prove useful in conflict resolu-
tion. Often, the training of resource stu-

dentsis primarily focused on research

rather than on conflict resolution or
people management.
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Institutional I ssuesin Conflict
Management

At the root of many resource con-
flicts lie unresolved, fundamental soci-
etal issues pertaining to individual
rights or property rights versus respon-
sibility to society (e.g., volunteerism
versus regulation as an approach to re-
solving problems). Furthermore, cer-
tain segments of society (the media, le-
gal community, user groups) have a
vested interest in promoting, or at least
not reducing, conflict over renewable
natural resources. And in a winner-take-
all environment, there are few incen-
tivesfor conflict resolution.

Opportunitiestopracticedternative
dispute-resolution techniques are lim-
ited, short of going to court or deciding
the battle on the basis of political clout.
Also, few rewards or incentives exist
for developing or implementing alter-
native dispute-resol ution techniques,
particularly when such strategies are
not institutionalized in the legal system.

Substantial legal, institutional, orga-
nizational, and personal disincentives
inclineresource professionals (and re-
source educators) against operating in
theinterdisciplinary manner necessary
for resolving many conflicts over the
use and management of resources. Re-
search funding niches tend to follow
traditional linesand discourageinter-
disciplinary efforts. Furthermore, the
climatein agencies often isnot condu-
cive to open discussion of issues and
problems.

Finaly, thereisalack of coordina-
tion among federal agencies on natural-
resource issues. Federal agencies oper-
ate like “little empires,” viewing
themselves as having a monopoly on
the issues. The responsiveness of agen-
ciesisguided by the legislative appro-
priation processand thepalitical or eco-
nomic power of client groups.

Recommended Actions for RNRF

:Develop a casebook of examples of
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conflict management, both suc-
cessful and unsuccessful, for usein
university coursesand professional

development.

. Inpartnership with universities, de-
velop amodel curriculumin re-
source conflict management that
could beincorporated into degree
programs and the continuing edu-
cation programs of RNRF member
organizations. Aspart of thisactiv-
ity, guidelines might be dissemi-
nated to resource agency adminis-
trators to indicate the kind of
educational backgroundsjob can-
didates should have to engage suc-
cessfully in conflict management.

Develop and manage an annual
programtobrokerinterdisciplinary
exchanges of resource profession-
alsamong public, private, and aca
demicinstitutions.

/Advocate the establishment of sci-
enceadvisory panels, including so-
cia, natural, and biological scien-
tists when appropriate, charged
with devel oping statements of sci-
entific facts and scientifically
sound optionsfor policymakers.

. Develop a position paper on a na-
tional program to support interdis-
ciplinary research on natural re-
sources, including social science
research relevant to conflict man-
agement and advocate that program.

Develop a stewardship ethic, in-
cluding a statement in support of
sustainable devel opment, for use
by RNRF member organizations,
and promote the acceptance of this
statement by governments, the pri-
vate sector, and the public.

Present an annual award for excel-
lencein resource conflict manage-
ment.

'Support current efforts to develop a
national infrastructure and com-
puter network for environmental
datafor use by all agencies.

Establish a corporate council
charged with the task of developing
an action plan on private-sector

roles in resource conflict manage-
ment.

Charter atask forceto develop en-
vironmentally based accounting
procedures and demonstratetheir
application in sample cases.

Develop and distribute fact sheets
that provideinformationrelevantto
specificcontemporary renewable
natural resources issues.

1Sponsor an interagency forum on
common-property issues that
brings together experts from
academia and the agencies.

Charter atask force to identify the
role RNRF might play in environ-

mental education.
SUB-WORKING GROUP B

The second sub-group organized
around the theme of dealing with con-
flicts over the management of renewable
natural resources began its discussions
by reviewing the list of issues derived
from the pre-congress surveys. The
group concluded that theissuesfell into
five broad categories. value of re-
sources, resource allocation, conflict
management, availability of informa-
tion, and legal issues. The group de-
cidedtofocusonthefirst threeand then
formul aterecommendationsthat would
improve the resource-valuation pro-
cess, improve resource-allocation deci-
sions, and reduce conflicts over re-
source-management decisions. This
sub-group took anational perspective,
and therecommendeationsidentifiedcan
beimplemented by avariety of agencies
and organizations, including the Re-
newable Natural Resources Foundation.

Resource Valuation

A major source of conflict over re-
newable natural resourcesis the lack of
widely accepted and well-understood
methods of valuing common-property
resources (e.g., resources held by the
public, plus private resourceSsuch as
wetlands in which the public has an in-
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terest). Particularly, non-market values
such as landscape aesthetics are poorly
understood. Furthermore, acceptable
methods do not exist for readily incor-
porating social and environmental
costsinto the resource management de-
cision-making process. Incorporation
of these costsand inclusion of non-mar-
ket values will lead to greater use of
marketsfor allocating resources, reduc-
tion of subsidies, and lessening of con-
troversy over management and alloca-
tiondecisions.

With respect to resource valuation,
the group ranked two issues as highest
in priority out of aset of eight and iden-
tified existing impediments. Thetopis-
sue is the need for a better means of
valuing common-property resources
when making decisions. Impediments
include basic differencesin values, in-
adequate inclusion of public interests
and opinions, lack of objective means
for determining whose values or inter-
estsare correct, and the public’ slimited
understanding of risk assessment. The
second issue is the need to account for
all environmental costs at both the mi-
cro and macro levels. Major impedi-
ments include the lack of accounting
techniques for internalizing environ-
mental costs (e.g., air and water pollu-
tion or loss of wilderness quality), lack
of anational accounting framework that
reflectsall environmental costs, thefact
that thepublicwouldlikely resist higher
prices for goods, and the fact that it is

difficult to ascertain future uses and values.

Resource Allocation

Much of the conflict over renewable
natural resourcesinvolves decisionson
how to allocate available resources.
Conflictsmay arise because of different
values held by resource users, resource
managers, Native Americans, environ-
mental groups, industry, and the public.
The differences among these groups
may be increasing. Conflicts also may
arise over the goals of resource manage-
ment, the means by which these goals
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areachieved, theadequacy of scientific
information and understanding upon
which decisions are based, and the esti-

mated or perceivedenvironmental dam-

ages associated with management de-
cisions.

Decision makers responsible for the
alocation of resourceslack a set of ba-
siccriteriathatincorporateethical, eco-
nomic, and ecological principles witbh
which to evaluate options. Frequently
they do not consider future resource
uses, and they make decisionsthat may
preclude future resource production and
management options. The situation is
complicated by pressure to make re-
source decisions based on today’ s re-
source values and the desire to meet cer-
tain resource commaodity production
godls, as opposed to agod of maintain-
ing resource sustainability. The as-
sumptionsandinformation uponwhich
decisions are based may not be clearly
articulated. Finally, seldom are post hoc
evaluaionsdonetodetermine the effec-
tiveness of the existing decision-mak-
ing process. This lack of review may
lead to alack of accountability.

For resource’ alocation, the sub-
group prioritized two issuesfrom alist
of six and identified key impediments
for each. Thefirst issueis the problem
of making allocations based on today’s
resource value rather than the future’s.
Impedimentsincludetheinability toes-
timate the future value of resources,
lack of anational vision of thefuture of
the private property issue, and limited
publicincentivesto privatelandowners
to preserve future land-use options. The
second issue is the fact that decision
makers often make choiceswithout due
consideration of ecological principles.
Key impedimentsinclude lack of con-
sensus on whether it is ethical to place a
price on some resources, traditional at-
titudes toward ownership of resources,
lack of knowledge for making deci-
sions, lack of proper training onthe part
of managersfor incorporating ecologi-
cal factors into the decision process,
lack of apost hoc decision review pro-

cess, and lack of decision-maker ac-
countability to the public.

Conflict Management

The best way to manage conflicts
over renewable resources management
isto avoid them. This can be achieved
by assuring that the public and all stake-
holders participate in the decision. Al-
though some organizations may have a
vested interest in promoting or main-
taining conflicts, effortsplaced onearly
publicinvolvement in decisions, prepa:
ration of quality environmental impact
statements, and assuring that all stake-
holders participate in the decision
should result in better planning, higher
quality decisions, reduced conflict, and
lesslitigation.

Many recent conflicts over renew-
able natural resourcesfocuson the pub-
licinterestin private property. A lack of
consensus exists on the future direction
of private property rightsin the United
States. Some in this sub-group noted
that the time has come to re-evaluate
private property concepts and the laws
affecting private property, andtocharta
new direction.

Once conflict occurs, attempts must
be madeto resolveit beforelitigation
becomes necessary. Because lawsuits
ate so costly, other methods should be
utilized to the maximum extent pos-
sible. Itisnot clear that the full range of
conflict resolution activities are cur-
rently being used by those involved in
resource management. Training in the
application of conflict resolution tech-
niques may be desirable.

Thekey issue highlighted out of the
six identified is the need to make every
effort to involve the public in decisions
in order to avoid unnecessary conflict.
Impediments to doing thisinclude a
lack of resource managerstrained in
conflict resolution, political agendas
thwarting the process, lack of full stake-
holder involvement, refusal on tbe part
of some partiesto participate, uncer-
tainty about the process, and the process
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itself discouraging participation.
Actions and Recommendations

Legidation

‘Review public natural-resource
law, eliminate conflicts present in
the myriad of existing laws, and
propose strategiesfor responsible
legislative and executive action.

‘Review the impact of federal law
on private property rights and de-
visestrategiestofacilitate conflict
resolution.

Consider national land-use policy
and planning-assistancelegislation
that pertainsto both public and pri-
vate lands, and includes incentives
for regional land-use and resource
planning to be coordinated at the
federal level.

Agency Policiesand Programs

Establish department-wide nego-
tiation/arbitration panels in both
regul atory and resource-manage-
ment agencies.

1Seek aggressive compliance by all
federal departmentsand agencies
with existing environmental laws,
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rules, regulations, and policies.
Review and identify gapsin re-
sourceinformation coverageand
scientific understanding needed to
manage natural resources and rec-
ommend needed actions.
Encourage public involvement in
agency decision making.

Use modern conflict resolution
techniquesto resolveresourcecon-
flicts before they reach the courts.
Encourage RNRF to sponsor afo-
rum to explore mechanismsto re-
duce and resolve natural resources
conflicts.

Revisefederal cost-benefit guide-
linesto incorporate social welfare
and environmental costs and ben-
efits.

Explore the possibility of RNRF
convening atask force for scientific
review of theimpact of the Endan-
gered Species Act on resource man-
agement practicesand programs.

Research
\Encourage the establishment of a

national interdisciplinary research
program to evaluate and recom-
mend means for accounting fully

for the environmental costs of re-
source use.

+ Develop improved methods for
identifying and detining the values
of common resources.

« Develop and test methodologies in
the social and natural sciencesde-
signed to estimate the future value
of natural resources.

Education

\Establish training programs for re-
source professionals focused on
new techniques of resource alloca
tion, evaluation, and conflict reso-
[ution. A compendium of case stud-
ies illustrating successes and
failures of selected resource con-
flicts should be developed as part of
this program.

\Establish public outreach programs
to explain specific planning pro-
cesses in order to encourage par-
ticipationin decisions.

Establish model programs at the
secondary and college levels to
educate the public, including tradi-
tional user groups, on the impor-
tance of astewardship ethic.<<
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MANAGING COMMON-PROPERTY

RESOURCES

The two sub-working groups tack-
ling the issue of how to manage com-
mon-property resources began by es-
tablishing a definition: Common
resources include both common prop-
erty and common interests, both of
which have explicit legal definitions.
Conceptually, common property and
common interests can be broken down
into three general subsets: 1) public
lands and commonly held landsthat are
subject to management; 2) publicinter-
est in private property, which can be ex-
pressed through incentives and regula-
tions to achieve specific goals such as
protecting wetlands or endangered spe-
cies; and 3) unowned and unallocated

resources such as air or the climate.

STEWARDSHIP ETHIC

Thefirst issue identified by the two
sub-groups is the need to develop a
stewardship ethic to guide the use of
common-property resources. They ex-
plain that wise use of common-property
natural resources isfundamentally de-
pendent upon an ethical framework that
should be based upon the concepts of
sustainability andintergenemtiona re-
sponsibility. In his famous essay on a
land ethicinthe Sand County Almanac,
conservationist Aldo Leopold noted
that philosophically an ethic is “a differ-
entiation of social from anti-social con-
duct,” whileinecological termsanethic
is*alimitation on freedom of action in
the struggle for existence.” The two
sub-groups concluded that society
needs to devel op an ethic that compen-
sates for the fact that the individuals
who make up society have inherited
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evolution’s fatal flaw-a built-in in-
stinct that calls for survival and repro-
duction in the present, with no instinc-
tual concern for survival of the species
inthelong term.

The two sub-groups further con-
cluded that no common understanding
currently exists regarding: 1) the eco-
logical basis for natural resource man-
agement, 2) the responsibility of each
individual for stewardship of resources,
and 3) the requirement that each indi-
vidual must be responsible for his or her
actions concerning natural resources.
Making choices consistent with this
ethical framework is dependent upon an
adeguate understanding of the bio-
physical implications of resource use.
We are, however, still accumulating
scientificknowledgeonthebiophysical
requirements necessary to maintain
common-property resources.

Recommended actions by the two
sub-groups include: 1) acall for the
Renewable Natural Resources Founda-
tionto support and conduct research re-
garding the inter-relationship of bio-
physical requirements and ethical
decision making: 2) amandate to aca-
demic, religious, and professional insti-
tutionsto teach normative val ues asso-
ciated withanatural resourcesethic; 3)
asuggestionthat all institutions, public
and private, adopt and use a stewardship
philosophy (examples of activitiesthat
might fall under thisrubricincludepro-
moting masstransit, alternativeenergy,
and community development plan-
ning); and 4) arequest that the founda-
tion continue to sponsor and expand
dial ogue among natural resource pro-
fessionalsonthesetopics.

ALLOCATION OF COMMON-
PROPERTY RESOURCES

The second issue the two sub-groups
focused on concerned the all ocation of
common-property resources. The
groupsbelievethat allocation should be
based upon the concept of sustainability
as defined by the Bruntland Commis-
sion in the 1987 report entitled Our
Common Future: “ Devel opment that
meets the needs of the present without
compromising the ability of future gen-
erations to meet theirown needs.” In ad-
dition, al nations must sharein the de-
velopment of sustainable approaches
towards resource management.

In particular, the two groups suggest
that aproper allocation process should
first define what is necessary to sustain
an ecosystem absent human consider-
ations. Allocation for consumptive use
should then be based solely upon the
surplus. Such an approach does not im-
ply an absolute answer, and the two
groups recognize that at some point
both ecological and socia factors need
to beincorporated, within ascientific
framework, into the decision process.
They also suggest that, to the extent
possible, existing mechanismsfor allo-
cation should be used with only those
modificationsthat are necessary to en-

suresustainability.
POLICY AND INSTITUTIONS

The two sub-groups next focused on
issuesrelated to policy and institutions.
They concluded that the current
policymaking processand theinstitu-
tionsto implement policiesare not able
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to adequately integrate the many, often
conflicting, public demands on re-
sources into a comprehensive and
workable approach. Thus, an effort
needs to be made to link public values
and participation with planning and de-

cisonmaking.

The two groups identified solutions
and actions to address this problem: 1)
develop along-term natura resource
policy; 2) revise federal cost-benefit
analysisguidelinestoreflect contempo-
rary understandings of natural resource
economics: 3) work toward revising
NEPA and other decision-making pro-
cesses to engage various publicsin the
devel opment and selection of alterna-
tivepolicies, 4) develop mechanismsto
facilitatepublicand privatecooperation
on common goa sand management pro-
grams at the landscape level; 5) create,
implement, and maintain an on-going,
standardized, and comprehensive re-
source use database to support decision
making; 6) promote greater use of envi-
, ronmental mediation and compensa-
tion; and 7) diversify agency work
forcesto broaden the pool of valuesin
agencies,

INFORMATION AND
EDUCATION

With respect to information and edu-
cation, the two sub-groups concluded
that present knowledge may be inad-

equate or insufficiently utilized to support

decisions that promote sustainability.
Resource professionalsneed to become

more adept at communicating with the
public. Further, as the public becomes
more involved with the resource deci-

sion-making process, education on re-
source sustainability should be im-

proved.

The two groups specifically recom-
mended that RNRF, related associa
tions, and public agencies develop a
processwhereby technical information
iscompiled and synthesized into for-
mats that are accessible and informative
so that the public has accurate disclo-
sure about current resource manage-
ment practices. Positive natural re-
source conservation efforts should be
identified and highlighted. Research,
management, communication, and edu-
cation efforts should be coordinated
within and among agencies. Support
should be encouraged for anew cadre of
scientists/professionals who deal with
the synthesis and integration of infor-
mation. Environmental literacy courses
should be included in undergraduate
college curricula, and environmental
field experience should be part of K-12
education. A variety of communication
media(not just print) should be utilized
to teach the public. Finaly, asameans
of fostering education, conservation
leaders across all levels and sectors
should serve as public role models.
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ECONOMICS

Thefinal issue concerned resource
economics. The two groups concluded
that current methods of economic
analysis do not adequately account for
and alocate al costs and benefits of re-
source use and thusfail to provide eco-
nomic incentives for sustainable use.
Also, current policiesoftencreateartifi-
cial marketsfor resources, and national
economic constraints often limit the
flexibility to develop solutions.

Recommended actionsinclude acall
for resource professional associations
to review, compile, and synthesize, as
well as support valuation research to
improve our ability to assign economic
value to non-market resources. RNRF
should review, synthesize, and develop
accessibleinformation on full market
prices for the consumptive uses of re-
sources (e.g., grazing, timber harvest-
ing, etc.). Fee structures for natural re-
sources should be designed with in-
centives for sustainable use and penal-
ties for exploitative use. The move
should be away from subsidizing pro-
duction and toward encouraging envi-
ronmental outputs. Subsidies that no
longer support a socia good and those
that contribute to long-term resource
damage should be eliminated. Finaly,
an “index for sustainable economic wel-
fare” should replace the GNP as an in-
dicator of the country’s economic health.«
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CLIMATE-INDUCED

ENVIRONMENTAL CHANGE

The two sub-working groups orga-
nized around thetheme of climate-in-
duced environmental change pursued a
similar approach to identifying issues,
impediments, and solutions. A com-
bined description of the two groups
accomplishmentsis presented below.
To place the issue in context, the two
groups prepared ajoint preamble out-
lining key issuesand concerns. The pre-
amble reads:

The working group recognizes
the immense complexity of envi-
ronmental changesthat will occur
at all geographic scales as aresult
of both natural and human pro-
cesses. Because of this system
complexity, there may not be an
immediaterecognitionthat human
economic and political responses
are caused in part by climate-in-
duced environmental change. We
also recognizethat human interac-
tionswith natural, and with urban,
agricultural, and other economic
landscapes produce climate
changes at both human and geo-
logic time scales that must be ad-
dressed. Simply stated, we believe
that the issues, impediments, and
solutionsto climate-induced envi-
ronmental change must be ad-
dressed irrespective of whether
they are caused by human or natu-
ra factors. This conclusion is
based in part on: 1) the collapse of
earlier civilizationsintheMediter-
ranean region, Central America,
the American Southwest, and el se-
where due to their ignorance of
progressive climate change; 2) the
fact that, unlike earlier civiliza-
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tionsin history, existing cultures
and societies have no new territory
to expand into; and 3) the fact that,
because of this, the United Nations
recognizes environmental refu-
geesas perhapsthe greatest single
global problemto befacedinthe
new century.

Food security, energy con-
sumption, the production of goods
and services, global economic
competitiveness, quality of life,
and sustainable environmental
health are only afew of the reasons
why society in the 21st century
will need to understand the re-
gional and global rates and direc-
tions of climate change. To be un-
prepared for climate change or to
lack the scientific and technical
means for modeling and predicting
these changes is to abdicate our re-
sponsibility to future ‘generations.

The scientific literature de-
scribing the fundamental bio-
geochemical dimensions driving cli-
mate change is growing, and a
corresponding (but smaller) body
of knowledge now exists to ad-
dress the economic and policy is-
suessurroundingtheseanticipated
changes. What seems to belacking
is a societal and governmental
commitment to link these bodies
of knowledge to influence educa-
tion and behavior. All of theis-
sues, impediments, and solutions
identified represent our collective
recommendations for aerting so-
ciety and our government leaders
to the climate-induced environ-
mental changesthat couldoccurin

the next two to three decades and
beyond.

ISSUES, IMF EDIMENTS, AND
SOLUTIONS

Issue 1. Scientific uncertainty
about and research needs on the envi-
ronmental consequences of climate
change.

Key weaknesses in the existing
knowledge base concerning the envi-
ronmental impacts of global climate
change include poorly defined error
bounds on the General Circulation
Models (GCMs) and other model out-
put, the need for better ecosystem re-
sponse models and risk assessments,
and alack of attention to ecosystem ad-
aptation to global change. Key impedi-
ments to resolving these weaknesses
include: the complexity of the problem,
insufficient funding for research or loss
of funding, poor coordination of re-
search activities, lack of trained re-
searchers who can synthesize informa
tion from different fields, lack of
long-term data sets at aregiona scale,
lack of baseline data sets against which
to measure change, insufficient com-
puter capability for modeling efforts,
and lack of funding for interdisciplinary
research.

Recommended Solutions:

:Develop morerational approaches
toallocating research fundsand im-
prove the existing system for alo-
cating funds.

\Establish an executive or congres-
siond institute to redirect funding
for scientific research on global
change.
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Develop asinglefederal agency to
guide global change research. This
agency must have an interdiscipli-
nary focus. (Some disagreement
over thisaction occurred in the sub
groups. Benefits of decentraliza-
tion were noted, as were problems
of credibility for the new agency.)

Issue 2: Lack of coupling of natural
and social sciences research.

Several key impedimentstofostering
interdisciplinary research wereidenti-
fied, including differences in disciplin-
ary training, institutional barriersto de-
veloping interdisciplinary programs,
disciplinary jargon and the lack of a
common language, and alack of policy-
oriented research.

Recommended Solutions:

« Develop interdisciplinary educa
tion programs (provide training to
instructors).

Use GIS as ateaching tool to train
students in the natural and social
sciences.

Integrate the natural and social sci-
encesduring the educational pro-
Cess.

Encourage and reward interdisci-
plinary team research.

\Encourage RNRF to publish a set of
case studies showing successful in-
tegration of natural and social sci-
ence data sets.

Issue 3: Structure of the existing

decision-making process.

Decision making occursat levelsand
scales that are not appropriate for re-
sponding to global problems or ecosys-
temmanagement. In addition, decisions
at higher levels often do not filter down
to local resource managers. |mpedi-
ments to improving the decision-mak-
ing processinclude entrenched special
interestswho resist change, lack of eco-
nomic incentives and too much empha
Sis on a negative regulatory approach,
resistance or inability of the political
process to address long-term problems,
andthefact that political decision-mak-
ing boundaries do not match ecosystem
boundaries.

Recommended Solutions:

Endorse market-based policies
such as “polluter pays,” trading of
pollution rights, and incentive-
basedregulation.

Encourage election reform to ad-
dress the entrenchment of special
interests.

‘Work for implementation of the
new global climateconvention.

\Encourage the use of proven eco-
system-wide management systems
(such as exists for the Chesapeake
Bay region).

\Enhance the use of peer review of
government technical reportstore-
ducethe politicization of science
and reduce pork barrel funding.

Issue 4: Information needs and
management.

A need exists for a coordinated and
integrated scientific and datamanage-
ment system for global change re-
search. Also needed isimprovement in
thequality and quantity of baselinedata
on the condition of natural resources
and improvement in the knowledge
base concerning therateand magnitude
of global climatechange. Finally, inter-
agency planning and coordinationis
needed for incorporating theimpacts of
climate-inducedchangeintonatural -re-
source management. |mpedimentsto
resolving these problemsinclude: lack
of commitment to long-term data col-
lection and database development de-
spite existing programs such as
NASA’s Earth Observing System and
Data Information System (EOSDIS),
poor linkage and quality control in
many existing databases, the large com-
puter needs for global scale models,
lack of long-term data sets at a global
scale, and the long time periods re-
quiredfor collecting measurementsand
developing arecord.

Recommended Solutions:

Develop and use common stan-
dards and methods of data collec-
tion across agencies and institu-
tions.

\Prioritizeimportant data set needs.

22 RENEWABLE RESOURCES JOURNAL

Develop a national database for
GlSanalysis.

Improve planning focused on hu-
man and environmental adaptation
to global change.

JIncrease national computer net-
working capabilities.

Create a data management system
for biotic resources that includes
non-economic species and that can
be used to manage and protect im-
periled ecosystems.

:Develop and publish environmen-
tal indices, perhaps through a new
Bureau of Environmenta Statistics.

1Encourage sharing of information
among federal, state, and local
agencies, aswell as the private sector.

Issue §: Lack of effective and effi-
cient science management strategies
to address global change problems
including lack of interdisciplinary
approaches and poor intra-organiza-
tional collabor ation.

(Delegates employed by federa
agencies did not believe this is a prob-
lem to the samedegree as did delegates
from academic institutions.) Impedi-
ments to developing more effective
management strategies include con-
flicts arising from fragmented or over-
lapping programs, lack of a uniform ter-
minology, acumbersome congressional
committee structure, and the fact that
theagencieseach have different missions.

Recommended Solutions:

JImprove incentive and reward sys-
temsfor inter-agency and interdis-
ciplinary research.

» Mandate cooperdtive efforts.

\Provide specific funds for coopera-
tive research efforts.

Develop a common terminology,
perhaps through an inter-agency
committee on standards.

Hold congressional forumsto inte-
grate issues and focus congres-
sional staffers on the need for inter-
committeecooperation.

I ssue 6: Conseguences of increas-

ing population.

Commitment for dealing with the
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problem of population growth is lack-
ing, and too much emphasisis placed on
the belief that technology will solvethe
population problem. Impediments to
facing theissue of population growth
include overdependence ontechnol ogi-
cal fixes to solve problems of growth,
lack of commitment to facing the twin
problems of population growth and ma-
terial consumption, and the existing
high rate of global population growth.

Recommended Solutions:

I dentify population control as ana-
tional priority by supporting family
planning at home and abroad.

| dentify dternative means of main-
taining lifestylesand quality of life
that are not asresourceintensive as
present lifestyles are.

. Base economic growth in develop-
ing countries on efficient use of re-
SOources.

Issue 7: Lack of social commitment
to dealing with the problem of global
climate change and lack of a national
policy on the problem.

In order for the concept of “think glo-
bally, act locally” to be effectively
implemented at the national and local
levels, people need to be educated on
theglobal environmental consequences
of local activities (e.g., pollution, ero-
sion, etc.). Impedimentsto developinga
commitment to dealing with global
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changethrough local actionsinclude
the inability to motivate society to
change social and political behavior;

unwillingness of decision makersto
takeactioninlight of present scientific

uncertainties; lack of along-term per-
spectivein our political system; con-

flicting social messageson materialism
and environmentalism: poor communi-
cation among resource professionals,
politicians, and the media; and lack of
interdisciplinary communicationand

scholarship.

Recommended Solutions:

Improve education on global
change issues at both the college
andK-12 levels. (RNRF should
suggest improvements to environ-
mental curriculaat boththecollege
andK- 12 levels)

Improve non-conventional ap-
proaches to education (e.g., exten-
Sion service or science centers).

I dentify areas of scientific consen-
sus and suggest policy recommen-
dationsin those areas, and identify
research needs for the areas that
lack consensus.

\Encourage the scientific commu-
nity to undertake long-term risk as-
sessment of global change prob-
lems.

'Strengthen the nation’s automo-
bile mileage standardsand imple-

ment a carbon tax.

Increase research on alternative fu-
els and support increased utiliza-
tion of mass transportation.

Educate the public about global
changeissues and policy alterna-
tives. (RNRF could support activi-
tiesinthisarea)

Issue 8: Lack of public under-
standing of the environmental and
social consequences of global climate
change.

Key impedimentstoimproving pub-
lic understanding are an inability to
communi cate the complexity and un-
certainty of the issuesto the public and
educators, the fact that the media does
not have a sophisticated understanding
of global change issues, and the lack of
appropriate curriculum material in our
schools.

Recommended Solutions:

. Improve and foster education on
global change issuesfor the public,
policymakers, resource managers,
and the scientific community, with
the aim of developing a national
strategy on global climate change.

\Focus on K-12 education by using
museum exhibits and demonstrat-
ing how to interpret and use data.

\Work on improving and expanding
use of the current knowledge base.«
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SYNTHESIS: TOWARD AN AGENDA
ON RENEWABLE NATURAL

RESOURCES

This report represents the combined
reflections and ideas of a number of the
nation’ sleading natural resource pro-
fessiona sregarding theissuesand con-
flicts that managers and researchers
concerned with renewable natural re-
sources will face in the coming decades.
Also included are their thoughts on the
impedimentsthat are likely to stand in
theway of finding solutions and their
recommendationsfor actionsto over-
come the impediments and develop
working solutions. Few constraints or
limits were placed on how far theindi-
vidua groupscouldrangein addressing
these questions. Thus, some of the find-
ings and recommendations will un-
doubtedly be controversial. The sub-
groups often tackled difficult issues
such as population growth, private
property rights, and political reform.
The opinions expressed represent those
of the individual working groups.

A wealth of ideas and information
was produced at the congress that, when
taken togetber, represents an agendafor
action on resolving conflicts and im-
proving the management of thenation’'s
renewable natural resources. In particu-
lar, seven general sets of recommenda-
tions emerge from the congress. These
seven overarching sets of recommenda-
tions, like the original six themes, cross-
cut traditional natural resource sectors
and disciplines. Each of the seven is dis-
cussed in turn below:

STEWARDSHIP ETHIC
The congress participants agreed in

calling for a stewardship or sustain-
ability ethicthat would guide both pub-
licandprivatenatural resourcedecision
making. Such an ethic would require a
fundamenta shiftinexisting values. In
particular, the current short-term out-
look employed in resource and eco-
nomic decision making would have to
bereplaced by along-term perspective.
In addition, the current system of valu-
ing resources would have to be revised
to account fully for non-market values
(e.0., aesthetic values). New social and
economicincentivesthat reward sus-
tainable devel opment of resourceswill
need to be developed, and decision
makers and managers (both public and
private) will need to be accountable for
their actions. A stewardship ethic will
depend upon the willingness and capac-
ity of individualsand institutionsto as-
sume responsibility for the sustainable
use of natural resources. It will also de-
pend upon committed and effective na-
tional and international leadership. Fi-
nally, shared concepts or definitions of
stewardship and sustainability must be
devel oped that have meaning across
different temporal and spatial scales
and across cultures, and these concepts
and definitions will need to be trans-
lated into specific and workable man-

agement actions and procedures.

VALUE OF RESOURCES

Many of thegroupsidentified funda-
mental deficienciesin current methods
of valuing and allocating renewable
natural resources. A general belief
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emerged that current methods and pro-
cedures do not adequately account for
or fully and fairly alocate al costs and
benefits associated with the use of most
renewable natural resourcesandthusdo
not provide economic incentives for
sustainable use. The delegates ex-
pressed general agreement that greater
emphasis should be placed on the mar-
ket allocation of resources, particularly
in pricing and regulation. All costs asso-
ciated with the consumptive use of a
resource (e.g., pollution, damage to the
environment, loss of recreational or
aesthetic values) should be fully incor-
poratedintoexisting resource-pricing
mechanisms. Subsidies that promote
degradation of resources or do not pro-
mote sustainable use should be elimi-
nated. Finaly, mechanisms need to be
devel oped and implemented for accu-
rately assessing the non-market value of

renewable natural resources.

INTERDISCIPLINARY RESEARCH
AND MANAGEMENT

All working groups identified the
lack of interdisciplinary research andfor
management of natural resources either
asacritical issue or as an impediment.
Both researchers and managers need to
work harder at devel opinginterdiscipli-
nary approachesthat integrate natural
and social factors and seek a common
language and understanding of con-
cepts and issues. In particular, the
groups cited a need for increased fund-
ing and institutional support for inter-
disciplinary research and management.
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Specific recommendationsincludede-
veloping a system of professiona re-
wards and incentives for interdiscipli-
nary research and management, as well
as establishing new regional and na-
tional centersfor interdisciplinary re-

search and management.

INSTITUTIONAL REFORM

Another recommendationcommon
to the various working groups is the
need for institutional reform and re-
structuring, particularly within the
management agencies, but also within
academia. The burdens of bureaucracy,
lack of communication and coordina-
tion among agencies, differing and
competing mandates, and an overly po-
liticized decision-making process were
cited asimpedimentsto improved man-
agement of renewable natura re-
sources. Several groups endorsed the
need for new national policies, such asa
nationa policy on sustainability. New
ingtitutional arrangements also were
suggested, such as a nationa sustain-
ablenatural resourcescouncil to coordi-
nate decision making or a cabinet-level
department of natural resources that
would consolidate the existing natural
resource and environmenta agencies
and departments. The need for im-
proved coordination of national, state,
and local policies and activities also
was cited, aswas the need for improved
mechanismsfor involving the publicin
decision making. Withinuniversities,
the major suggestion for institutional
reform was for improved interdiscipli-
nary research, collaboration, and teach-
ing, perhaps by establishing and fund-
ing new interdisciplinary centers for
resources management and devel oping

new curriculum programs.

EDUCATION

Almost every set of recommended
actionsidentified at the congressincor-
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porated acall for more and better educa-
tion on renewable natural resources iSsues
for both the public and professionals. The
formation of a stewardship ethic and the
devel opment and adoption of new con-
cepts such as sustainability or ecosys-
tem management depend fundamen-
tally on education. Environmental
ethics need to be taught at both theK-12
and college levels. Professionals need
to update and expand their training
through continuing education progmms.
New concepts such as sustainability and
ecosystem management should be in-
corporated into the current resource-
management curriculaat universities,
and new environmental-awareness
teaching materials need to be devel oped
for theK-12level. Non-conventional
means of education such as the develop-
ment of science or environment centers
should be pursued. Finaly, mecha
nisms for informing the public about
natural-resource issues and choices
need to be improved. In particular, the
informationthatisavailableneedstobe
made more accessible to the publicin

formatsthat are easy to understand.

CONFLICT RESOLUTION AND
DECISION MAKING

Improved management of renewable
natural resources will likely hinge on
our ability to develop new techniques
for resolving conflicts over manage-
ment decisions. In particular, mecha
nisms need to be sought that will im-
prove thefair and open participation of
all stakeholders, including the public, in
the decision-making process. Efforts
should be pursued to reduce the power
andinfluence of special interests, and to
separatemanagement decisionsfrom
politics. Thedevel opment of asteward-
ship ethic, improved professional and
public education, market-based pricing
and regulation of natural resources, and
restructuring of resource-management
agenciesat al levelswould likely help

prevent conflicts over resource-man-
agement decisions.

DATA COLLECTION

A major need of both managers and
researchers is for more, better, and less
expensive data of all types. Standard-
ized techniquesfor datacollection and
analysis also need to be developed and
used across disciplines. Major weak-
nesses include a lack of long-term
records of environmental health and
change as well as socia and biologica
indicators of sustainability. Many sug-
gestionswere offered for coordinated
national and international effortsat data

collection and standardization.
THE NEXT STEP

The RNRF congress is only the first
step in acarefully planned process for
identifying and seeking solutionsto the
critical renewablenatural resourcesis
suesthat society will faceinthecoming
decades.

The next step will be the convening
of asummit of the elected and appointed
leaders of RNRF's 17 member organi-
zations. The purposes of the summit
will be twofold. First, leaders of
RNRF s member organizationswill de-
termine priorities among the many rec-
ommended actions. Implementing all or
some of the recommended actions will
be a long-term proposition. Second,
RNRF s members will seek agreement
on the nature and manner of their joint
activitiesin advancing the recommen-
dations. Activitiescould rangefromthe
commissioning of studies and research
to the collective advocacy of public
policies. Thelong-term goal isto im-
prove communication of scientific in-
formation to policymakers and the pub-
lic s asto insure the sustainable use and
management of renewablenatural re-
sources.<<
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APPENDIX A

SURVEY RESULTS

WORKING GROUP |
POPULATION, ECONOMIC
DEVELOPMENT, AND GEOGRAPHY

RANK  PROBLEM
1 Public Attitude on Growth vs. Environment

2 Inability to Manage Population
Growth/Economic Development

3 Urbanization of Rural Lands

4 Inadequate Definition of Sustainable
Economic Development

5  Lack of Agreement on What America
Should “Lock Like” Ecologically

6 Shift of U.S. Population to Ecologically
Sensitive Coastal Environments

7 Inadequate Renewable Natural
Resources Database

8 Inability to Integrate Natural and Social
Science Data

9  Depletionof U.S. Natural Resources to Meet
Needs of Increasing World Population

10 Impacts of Metropolitan Living/
Employment Patterns on Renewable
Natural Resources

11 Inability to Determine Carrying Capacity

12 Lack of Demand Managementfor
Renewable Resources

13 Lack of Landscape Management

14  Growth of Recreationa Activitiesin
“Wildland” Areas

15 Population Growth of the U.S.

WORKING GROUP 1
MANAGEMENT STRATEGIES FOR
MAINTAINING A HEALTHY ECOSY STEM

RANK PROBLEM
1 Public Attitude of “Ecology vs. Economy”

2 Inadequate Knowledge of System
Interrelationship

3 Lack of Regional, Watershed, etc. Focus
in Management Programs andRegulations

4 Failure to Identify Realistic Objectives
for Maintaining Ecosystem Health

5  Lossof Biodiversity/Critical Habitats

6 Lack of a Defiiition of and Indices for a
Healthy Ecosystem

7 Inability to Assess Cumulative Impacts
8 Fragmentation of Management Programs

9 Poor Understanding of the Role of
Science In Policy Decision Making

10 Endangered Species and Cost of
Extinction and Protection

11 Exploitation Mentality of Industry/
Government/American People

12 Lack of Econanic Incentives
13 Fragmentation of Ecosystem Ownership

14 Impacts of Resource Harvesting on
Ecosystem Health

15 Lack of Comprehensive Ecosystem Studies

16  Inability to Allocate Public/Private

Environmental Funds to Most Important
Ecosystem Problems

11 Lack of Monitoring Programs

18  Uncertainty Concerning the Value of
Restoration/Mitigation Efforts

19  Lack of Local Involvement in Ecosystem
Management

20 Failureto Think/Manage in Terms of
Agro-Ecosystems

21 Uncertainty Concerning Who Should
Make Ecosystem Health Decisions

22 Limited Pool of Properly Trained
Professionals for Ecosystem Management

23 Failureto Adequately Use Satellite
Data

WORKING GROUPIII

STRATEGIES FOR RENEWABLE
RESOURCES SUSTAINABILITY

RANK ~ PROBLEM
1 Govemment Policy That Promotes Short-
Term Production, Not Sustainability
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2 Emphasis on Short-Term Benefits of
Resource Exploitation

3 Sustainability of Resourcesvs.
Economic Growth

4 Absence of Widespread Public Support
(Understanding) of Resource Sustainability

5 Absence of Economic Incentives for
Sustainability Pmctices

6 Inability to Define Sustainability

7 Failure to Develop/Enforce No-Net-Loss
Policies for Critical Land Types

8  Government Subsidies to Corporate
Users of Natural Resources

9 Inability to Allocate Public/Private
Environmental Funds to Most Pressing
Sustainability Problems

10 Sustainability Policies Difficult to
Implement Becauseour system Emphasizes
Personal Gain

11 Uncertainty About Who Will Pay for the
Adoption of Sustainable Methodologies

12 Inadequate Knowledge Base

13 Desire to Remove From Productive Use
Rather Than Manage for Sustainability

14 Lack of Regiona Cooperation

15  Lack of Institutions With Goal of
Maintaining Natural Systemsto Match
Institutions With Goal of Exploiting
Resources of Natural Systems

16  Inability to Quantify Some Resource
Yields (e.g., Wildlife)

WORKING GROUP 1V

MANAGING CONFLICTS IN RENEWABLE
RESOURCES MANAGEMENT

RANK  PROBLEM
1 The “Jobs vs. Environment” |ssue

2 Limited Public Understanding of
Resource Management

3 Lack of Stewardship Ethic

4 Unrestrained Urban Growth

AUTUMN 1992



10

11

12

13

14

15

16

17

18

19

20

21

22

23

Inadeguate Knowledge or Improper Use
of Ecological Vaues

Valuation of Commodity vs. Non-
Commodity Resources

Political Outcomes Biased by Unequal
Competing Interests

Inadequate Knowledge and/or Improper
Use of Economic/Social Values

Lack of Management “Tools” for
Conflict Management

Limited Public Understanding/Acceptance
of Multiple-Use Management

Limited Training of Resource Agency
Personnel in Conflict Resolution Techniques

Conflicting Demand/Protection
Requirement Imposed by Congress

Media Hype in Major Resource Use
Conflicts

Failure to Develop Methods for
Avoiding Conflicts

Cultural Differences That Exist Among
Magjor Playersin Resource Use Conflicts

Limited Use of Mediation and Other
Out-of-Court Proceduresin Conflict
Resolution

Special Interest Group “Harassment” of
Natural Resources Professionals Involved
in Natural Resources Conflicts

Impact of Endangered Species Act on
Private Property Rights

Lack of Good Case Studies of Past
Resource Conflict Resolutions

Conflicts Between Indigenous Groups
and Non-Natives

Unrealistic Dependence on Science
Cost of Conflict Resolutions
Limited Opportunities for Public

Involvement in Managing Resource
Use Conflicts

WORKING GROUP V
MANAGING COMMON-PROPERTY
RESOURCES

RANK PROBLEM

1

Water Allocation
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10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Private Use of Public Land-The
“Giving” Issue

Management of Public Grazing Lands
and Coastal Lands

Lack of Stewardship Ethic
Lack of Econanic Incentives

Institutional Obstaclesto New
Management Systems

Who Benefits and Paysin Common-
Property Management

Uncertainties Concerning the Role of
Science in Policy Decisions Concerning
Environmental Management

Lack of Definition of Cause-Effect
Relationship in Resource Declines

Threats to Private Property Rights Imposed
by Common-Property Legislation and
Regulations—The “Taking” Issue

Difficulty Comparing Commodity and
Non-Commodity Values

Emphasis on Regulation Instead of
Other Methods

Lack of Agency Cooperation and Poorly
Defined Management Objectives

Who Decides
Conflicting Laws/Government Policy
Pervasiveness of “NIMBY” Attitude

Inabiity to Allocate Public/Private Funds
for theEnvironment for the Most Serious
Common-Property Resources Problems

User Fees
Inadequate M anagement “Tools™/Strategies
Failure of Public Participation Process

Inadequate Definition of Common-
Property Resources

Cost of Common-Property Management
Strategies

Tax Considerations

Unwillingness of Policymakersto
Distinguish Between Low-Cost and
High-Cost Options

Immigration Policy asa*“Commons’
Problem

WORKING GROUP VI
CLIMATE-INDUCEDENVIRONMENTAL
CHANGE

RANK
1

10

1

12

13

14

15

16

17

18

19

PROBLEM
Political System Not Interested in Long-
Term Problems

Global as well as National Problem

Lack of Knowledge of Ecosystem
Responses to Global Climate Changes

Lack of a Multi-Disciplinary Approach
to the Problem

Lack of Economic Incentives for Taking
Long View

Inabiity to Develop aNational Consensus
and Strategy on Global Climate Change

Lack of Guidance on How to Factor
Global Climate Change Information
Into Resource Management Plans
Lack of Public Understanding
Fragmented Approach to Problem

Unwillingness of Policymakers to Take
Action in Light of Scientific Uncertainty

Ignorance About Potential “Winners” and
“Losers” Amidst Global Climate Change

Inadequate Funding for Basic Economic
and Social Science Studies of Global
Climate Change Impacts

Uncertainty Concerning Who Pays for
Adjustment Strategies

Lack of Credibility for Centralized
Planning Efforts

Failure to Weigh Investment in Climate
Change Studies With Their Long-Term
Implications Against Mae Immediate |ssues
(e.g., Resource Depletion, Pollution)
Poor Inter-Agency Collaboration

Uncertainty Concerning Role of
Managers and Professionals

Use of Global Climate Change Issues to
Generate Research Funding

Lack of “What If’ Scenarios
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APPENDIX B

LIST OF DELEGATES

Virginia Dean Abemethy**

Professor of Psychiatry (Anthropology)
Department of Psychiatry

Vanderbilt Medical School

Nashville, Tennessee

Daniel M. Ashe

Committee on Merchant Marine and Fisheries
U.S. House of Representatives

Washington, DC

Robert F Barnes

Executive Vice President
American Society of Agronomy
Madison, Wisconsin

Richard C. Bartlett
President, Mary Kay Cosmetics
Dallas, Texas

Norman A. Berg

Washington Representative

Soil and Water Conservation Society
Sevema Park, Maryland

Thomeas E. Bigford

Executive Director, The Coastal Society

Chief, Habitat and Protective Resources Division
NOAA/National Marine Fisheries Service
Gloucester, Massachusetts

John C. Billing

Department of Landscape Architecture
College of Agriculture

Texas Tech University

Lubbock, Texas

Peter E. Black**

Professor of Water and Related Land Resources
SUNY College of Environmental Science and
Forestry

Syracuse, New Y ork

Will H. Blackburn*
USDA Agricultural Research Service
Ft. Collins, Colorado

Terence P. Boyle
Research Ecologist
National Park Service
Water Resources Division
Colorado State University
Fort Collins, Colorado

* Working Group Chair ** Rapporteur

F. E. (“Fee”) Busby*

Regional Director, U.S. Program
Winrock International Institute
Morrilton, Arkansas

Vernon B, Cardwell

Professor, Department of Agronany
University of Minnesota

St. Paul, Minnesota

Robert F. Carline

Unit Leader, Pennsylvania Cooperative
Fish and Wildlife Research Unit
University Park, Pennsylvania

Jot D. Carpenter

Professor, Department of Landscape Architecture
The Ohio State University

Columbus, Ohio

Roy R. Carriker

Food and Resource Economics Department
University of Florida

Gainesville, Florida

Richard E. Chenoweth**

Professor, Center for Resource Policy Studies and
Programs

College of Agriculture and Life Sciences
University of Wisconsin

Madison, Wisconsin

Norman L. Christensen**

Dean, School of the Environment
Duke University

Durham, North Carolina

Francis P. Conant
Professor, Anthropology
Hunter College, CUNY
New York, New York

Robert S. Cook

Head, Department of Fishery and WildlifeBiology
College of Natural Resources

Colorado State University

Fort Collins, Colorado

B.J. Copeland**

Director, University of North Carolina Sea Grant
College Program

North Carolina State University

Raleigh, North Carolina
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Jay H. Cravens

Forestry Consultant, Associate
George Banzhaf & Company
Milwaukee, Wisconsin

Muriel Crespi

Senior Anthropologist
National Park Service
Department of the Interior
Washington, DC

Ford A. Cross*

Laboratory Director

National Marine Fisheries Service
Beaufort, North Carolina

Margaret A. Davidson**

President, The Coastal Society
Executive Director

South Carolina Sea Grant Consortium
Charleston, South Carolina

David G. Davis

Deputy Director, Office of Wetlands, Watersheds
and Oceans

U.S. Environmental Protection Agency
Washington, DC

Robert D. Day

Executive Director, Renewable Natural Resources
Foundation

Bethesda, Maryland

Cynthia Deacon-Williams**

Fisheries Biologist, Wildlife and Fisheries
USDA Forest Service

Washington, DC

James K. Detling

Professor, Department of Biology
Colorado State University

Fort Collins, Colorado

Jane A. Difley

President-elect, Society of American Foresters
Northem Regional Manager

American Forest Council

Bennington, Vermont

Robert B. Ditton

Professor, Department of Wildlife and Fisheries
Sciences

Texas A&M University

College Station,‘ Texas
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Gary B. Donart

Professor, Animal and Range Science Department
New Mexico State University

Las Cruces. New Mexico

Richard L. Duesterhaus

Assistant Chief

USDA Soil Conservation Service
Washington, DC

A.A. Dyer

Dean, College of Natural Resources
Colorado State University

Fort Collins, Colorado

William M. Eichbaum*

VicePresident, International Environmental Quality
World Wildlife Fund

Washington, DC

Robert F. Ettner
Siskiyou National Forest
USDA Forest Service
Grants Pass, Oregon

James E. Ficke

Chief Executive Officer
Natural Resources, Inc.
Steamboat Springs, Colorado

Shirley Fiske**

Program Director, Social Science and Marine
Policy

National Sea Grant Program

National Oceanic and AtmosphericAdministration
Silver Spring, Maryland

Kenneth D. Frederick

Senior Fellow, Energy and Natura Resources
Division

Resources for the Future

Washington, DC

G. Fred Gifford

Professor and Chairman, Department of Range,
Wildlife and Forestry

University of Nevada

Reno, Nevada

Hardin R. Glascock, Jr.
President, Five Firs Ranch, Inc.
Corvallis, Oregon

Harold Goetz

Head, Rangeland Science Department
College of Natural Resources
Colorado State University

Fort Collins, Colorado

James R. Gosz

Executive Director

Sustainable Biosphere Initiative
Washington, DC

* Working Group Chair ** Rapporteur
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John S. Gottschalk

Director

USDI Fish and Wildlife Service (ret.)
Arlington, Virginia

John W. Grandy

VicePresident, Wildlife and Habitat Protection
The Humane Society of the United States
Gaithersburg, Maryland

Churchill B. Grimes

Leader, Fishery Ecology

National Marine Fisheries Service
Panama City, Florida

Louis J. Gross

Associate Professor of Mathematics and Ecology
Mathematics Department

University of Tennessee

Knoxville, Tennessee

Ralph E. Grossi

President

American Farmland Trust
Washington, DC

Galen F. Hart

Research Leader

USDA Agricultural Research Service
Beltsville, Maryland

G. Ross Heath

Dean, College of Ocean aud Fishery Sciences
University of Washington

Seattle, Washington

Gary H. Heichel*

Professor and Head, Department of Agronomy
University of Illiiois

Urbana, Illinois

Clare W. Hendee

RNRF Chairman

Deputy Chief for Administration (Ret.)
USDA Forest Service

Bethesda, Maryland

John C. Hendee*

Dean, College of Forestry, Wildlife and Range
Sciences

University of Idaho

Moscow, Idaho

Warren M. Hem
Department of Anthropology
University of Colorado
Boulder, Colorado

Raymond Hemnann

Leader, Water Resources Cooperative Park Studies
National Park Service

Colorado State University

Fort Collins, Colorado

Roger M. Hoffer

Professor of Forestry, College of Natural Resources
Colorado State University

Fort Collins, Colorado

Marjorie M. Holland

Director, Public Affairs Gffice

The Ecological Society of America
Washington, DC

Michael M. Horowitz
Director, | nstitute for Development Anthropol ogy
Binghamton, New Y ork

James E. Hubbard

Colorado State Forester
Colorado State Forest Service
Colorado State University
Fort Collins, Colorado

John R. Hunter

Associate Professor, Depattment of Range and
Wildlife Management

College of Agricultural Sciences

Texas Tech University

Lubbock, Texas

Paul G. Irwin

President

The Humane Society of the United States
Washington, DC

Jerome C. Ives
U.S. Bureau of Land Management (ret.)
Lakewood, Colorado

A. Ivan Johnson
Consulting Engineer
Arvada, Colorado

J. Ronald Jones**
Legislative Analyst
USDI Geologica Survey
Denver Federal Center
Lakewood, Colorado

Dennis R. Keeney**

President-elect, American Society of Agronomy
Professor of Agronomy

Director, Leopold Center for Sustainable Agriculture
lowa State University

Ames, lowa

Leslie A. Kerr

Chief of Planning

U.S. Fish and Wildlife Service
Anchorage, Alaska

Lauriston R. King*

Deputy Director, Gffice of University Research
Texas A & M University

College Station, Texas

RENEWABLE RESOURCES JOURNAL 29



Jay F. Kirkpatrick

Senior Staff Scientist
Deaconess Research Institute
Billings, Montana

Douglas M. Kleine

Executive Vice President

Soil and Water Conservation Society
Ankeny, lowa

James P. Lassoie

Chairman, Department of Natural Resources
Cornell University

Ithaca, New Y ork

John Tilman Lyle

Professor of Landscape Architecture
Department of Landscape Architecture
California State Polytechnic University
Pomona, California

James Lyons

Staff Assistant

Committee on Agriculture

U. S. House of Representatives
Washington, DC

Gary McVicker

Deputy Director, Colorado Office
U.S. Bureau of Land Management
Lakewood, Colorado

Daniel L. Merkel

Range Conservationist

U.S. Environmental Protection Agency
Denver, Colorado

DebralL. Mitchell*

President-elect, American Society of Landscape
Architects

Johnson, Johnson and Roy, Inc.

Dallas, Texas

John E. Mitchell

Research Scientist, Rocky Mountain Research
Station

USDA Forest Service

Fort Collins, Colorado

David W. Moody*

president, American Water Resources Association
Assistant Chief Hydrologist, Water Assessment
and Data Coordination

USDI Geological Survey

Reston, Virginia

Kenneth J. Moore

Research Agronomist, USDA/ARS
Department of Agronomy
University of Nebraska

Lincoln, Nebraska

* Working Group Chair ** Rapporteur

Stanley A. Morain*

President, American Society for
Photogrammetry and Remote Sensing
Director, Technology Application Center
University of New Mexico

Albuquerque, New Mexico

Charles C. Mosher

President-elect, American Water Resources
Association

Senior Evaluator, U.S. General Accounting Office
Seattle, Washington

William Murray

Director of Conservation Programs
The Nature Conservancy

Boulder, Colorado

Judy E. Nelson

District Manager

U.S. Bureau of Land Management
Lakeview, Oregon

Terry L. Nipp
President

Aesop Enterprises
Washington, DC

Maurice 0. Nyquist
Chief, GIS Division
National Park Service
Denver, Colorado

Duncan T. Patten

Business Manager, The Ecological Society of
America
Director/Professor, Centerfor Environmental Studies
Arizona State University

Tempe, Arizona

Gerald D. Patten

Director, Strategic Planning
National Park Service
Denver, Colorado

Michael Penfold

Assistant Director, Land and Renewable Resources
U.S. Bureau of Land Management

Washington, DC

Thomas Peterson

Economist, Office of Policy Analysis
U.S. Environmental Protection Agency
Washington, DC

Lawrence R. Pettinger
National Mapping Division
USDI Geological Survey
Reston, Virgina

DonaldF. Potts

Professor of Watershed Management
School of Forestry

University of Montana

Missoula, Montana
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Tony Povilitis

President

Life Net

Montezuma, New Mexico

William H. Queen

RNRF Vice-Chairman

Director, Ingtitute for Coastal and MarineResources
East Carolina University

Greenville, North Carolina

Alan Randall

Professor, Department of Agricultural Economics
Ohio State University

Columbus, Ohio

Mark A. Reimers

Deputy Chief, Programs and Legislation
USDA Forest Service

Washington, DC

Priscilla Reining

Adjunct Professor, Center for African Studies
University of Florida

Gainesville, Florida

William E. Riebsame**

Associate Professor, Department of Geography
University of Colorado

Boulder, Colorado

Charles B. Rumburg

Executive Vice President
Society for Range Management
Denver, Colorado

Ambassador Robert J. Ryan, Jr.

Director, U.N. Conference on Environment and
Development Coordination Center

U.S. Depamnent of State

Washington, DC

Hal Salwasser*

Director, New Perspectives
USDA Forest Service
Washington, DC

Richard E. Sanderson

Director, Office of Federal Activities
U.S. Environmental Protection Agency
Washington, DC

Max Schnepf

Director of public Affairs

Soil and Water Conservation Society
Ankeny, lowa

Roger A. Sedjo

Senior Fellow, Energy and Natural Resources
Division

Resources for the Future.

Washington, DC
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William C. Siegel

Research Project Leader, Forest Resources Law
and Economics

USDA Forest Service

New Orleans, Louisiana

R. David Simpson

Fellow, Energy and Natural Resources Division
Resources for the Future

Washington, DC

Michael J. Singer

Professor, Department LAWR
University of California
Davis, Cdifornia

David E. Smith**

Associate Chainnan, Department of
Environmental Sciences

University of Virginia
Charlottesville, Virginia

Frederick R. Steiner

Professor and Chair, Department of Planning
College of Architecture and Environmental Design
Arizona State University

Tempe, Arizona

Roy Steiner

Agricultural Sciences Division
The Rockefeller Foundation
New York, New York

James G. Teer

Director

Welder Wildlife Foundation
Sinton, Texas

Robert L. Thayer

Professor, Landscape Architecture Program
Department of Environmental Design
University of California

Davis, Cdifornia

Jack Ward Themas

Chief Research Wildlife Biologist, Forestry and
Range Sciences L aboratory

USDA Forest Service

LaGrande, Oregon

Steven G. Thome

Goddard Professor of Forestry, School of Forest
Resources

Penn State University

University Park, Pennsylvania

VirginiaK. Tippie

Council on Environmenta Quality
Executive Office of the President
Washington, DC

* Working Group Chair ** Rapporteur
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Richard E. Toth

Professor and Head, Department of Landscape
Architecture and Environmental planning
College of Humanities, Ats and Socia Science
Utah State University

Logan, Utah

Harold M. Tyus

Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
Denver Federa Center
Denver, Colorado

John A. Vance

Deputy Administrator, Natural Resources and
Rural Development

USDA Extension Service

Washington, DC

BruceP. Van Haveren

Research Manager

U.S. Bureau of Land Management
Lakewood, Colorado

Frederic H. Wagner

Associate Dean, College of Natural Resources
Utah State University

Logan, Utah

W. William Weeks
Chief Operating Officer
The Nature Conservancy
Arlington, Virginia

Ross S. Whaley*

president, College of Envircmmenta Science and
Forestry

State University of New York

Syracuse, New Y ork

Thomas G. Whitham

Professor of Biology, Department of Biological
Sciences

Northern Arizona University

Flagstaff, Arizona
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Health and Safety Assistant
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park Planner/Natural Resource Specialist
National Park Service

Denver Service Center
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Mike Manfredo

Associate Professor, Department of Recreation
Resources and Landscape Architecture
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Extension Range Specialist, Cooperative
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Range Science Department
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and Landscape Architecture
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