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The unifying goal of conservation
biology is the preservation of biological
diversity through the maintenance of
viable ecosystems. Even though there is
general agreement about the paramount
goal, there is debate among its practitio-
ners as tothe scope of acceptable profes-
sional practice. We believe thata“policy
orientation” can complement rigorous
scientific methods and is essential for
achieving many conservation aims.
Furthermore, scientific professionalism
need not be sacrificed. We briefly ex-
amine the elements of the biodiversity
conservation challenge and how pro-
fessionals can better meet this challenge
witha “policy orientation” that we intro-
duce. Unfortunately, most university
programs provide few opportunities for
future professionals to learn what a
“policy orientation” is, much less how
toapply itresponsibly and practically to
benefit biodiversity conservationefforts.

The Biodiversity Conservation
Challenge

Conservation biology isa “mission-
oriented crisisdiscipline” (Soulé 1986:3)
thatexists to address the challenge posed
by the loss of biological diversity. Few
would debate the ultimate aims of con-
servation biology, but what is less clear
to professional conservation biologists
is their specific role in meeting this
challenge. The loss of biological diver-
sity has multiple causes and efforts w0
redress losses will require contributions
from many disciplines. One approach
conservation biologists have adopted is
to use scientific methods to provide in-
formation useful to natural resource
managers or decision-makers. This ap-
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proach uses tools such as field surveys,
population viability assessments, and
analyses of preserve design and man-
agement. Some conservation biologists
are apt to accept the view that produc-
tion of useful biological knowledge is
the only goal of their profession. While
we accept that good science must re-
main at the core of conservation biology
and that there should be limits to the sort
of advocacy a scicntist pursucs, it is a
practical mistake to limit the training
and experience of conservation biolo-
gists to scientific fields only.

Few would deny that the ultimate
causesof biological impoverishmentare
social, political, and economic in nature.
Conservation biology, however, should
not be about directly changing the social
forces that are causing our environmen-
tal problems. Murphy (1990) is right
when he concluded that conservation
biology should be about providing the
scie:tific information necessary 1o cor-
rect the problems leading to the loss of
biological diversity. But we necd to
recognize that the process of correcting
biological problems takes place in the
same social and political arena as the
processes that are driving environmen-
tal degradation in the first place. If
conservation biologists are 10 be effec-
tive in promoting solutions to environ-
mental problems, they must understand
the non-biological factors behind envi-
ronmental change and be willing and
able to participate effectively and offer
solutions in the arenas where social
change occurs. Providing the scientific
information to guide policy, and not
“just provoke it” (Pool 1990:673), is
necessary for real conservation actions.
Hales (1987:81) identified one aspect of

the problem in noting that the “trained,
analytical approach of the biologist, or
any other disciplinarian, often seems to
lead to fragmented problem definitions
and unimaginative solutions, the suc-
cess of which, over time, is not particu-
larly impressive.”

An alternative, and we argue more
effective, way for conservation biolo-
gists to approach the challenge posed by
the loss of biological diversity is to un-
derstand the policy process well enough
10 maximize opportunities so that sci-
ence based recommendations are ap-
plied. It is at this level that a policy
orientation to conservation biology,
particularly when the policy sciences
are taught along with the biological
sciences in a comprehensive university
training program, can be most helpful.
In discussing the weaknesses of endan-
gered species recovery programs, Clark
(1989:3) states:

Most descriptions of endangered species re-
covery focus only on the biology of the species,
thus creating the unrealistic view that conserva-
tion and recovery are strictly technical, biological
tasks. In fact, numerous non-biological factors
and forces have direct, immediate and paramount
significance 1o endangered species recovery, and
if the conservation movement is to be effective, it
must explicitly recognize the interactive impacts
and contributions of all the various dimensions.

For conservation biologists to be
successful, they must become more pro-
ficient at understanding the processes
thatdrive environmental degradationand
at providing remedial strategies and tac-
tics. Accepting this premise still leaves
some questions as to the scope of accept-
able professional practice for conserva-
tion biologists. Conservation biologists
are and mustremain above all else scien-
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tists; applying scientific methods to
conservation questions. Systematic, ra-
tional, fact-theory driven, experimental,
and “objective” science is a must.
However, if experience or knowledge of
the policy process makes conservation
biologists more effective, how much
farther should they go? AsOrr (1990:9)
asked, “how should those calling them-
selves conservation biologists deal with
politics and the question of management
in their research, writing and teaching?”
If knowledge of the policy process is
valuable, how should it be incorporated
into training programs for conservation
biologists?

The Professional Challenge:
A Problem of Definition?

The limitations of traditional wild-
life management programs and “normal
science” (see Kuhn 1970) that promote
narrow, “technical,” “fix-it” approaches,
and their failure to encompass the
biodiversity conservation challenge,
have been outlined by Clark (1986,
1988), Norton (1988), Orr (1990, 1991)
and others. More recently, Soulé
(1990:1) observed that “solutions to en-
vironmental problems have as much to
do with politics and perceptions as with
biological fact...when it comes to influ-
encing public policy, we will need po-
litical as well as research skills.” Yet,
the question remains, where should the
science of conservation biology end and
the advocacy of other constituencies
begin? Should conservation biology
assume itself to be a “value-free” sci-
ence, merely providing information to
resource and political managers? Or do
conservation biologists have an obliga-
tion to *“participate with the public in a
debate regarding the very nature of eco-
logical health, even while trying to pro-
tect it?” (Norton 1988:238).

A growing number of authors have
suggested that conservation biologists
need to become more proficient at un-
derstanding, participating in, and antici-
pating policy processes. Firstly, Noss
(1989) concluded that effective conser-
vation biologists must walk the narrow
line between science and policy-making
and address concerns raised by both.
Secondly, Carr (1987:86) observed that

good conservation biologists should be
“willing touse their training and analyti-
cal skills beyond the confines of biol-
ogy, reaching out to examine the cul-
tural or sociological factors that bear on
the survival of their favorite species.”
Thirdly, Maguire (1990:125) recently
presented a scheme to guide conserva-
tion biologists towards responsible ad-
vocacy, by using risk analysis to assess
managementoptions and illuminate “the
consequences of silence and inaction”
should traditional scientific conserva-
tism prevail.

Can conservation biologists actu-
ally play an effective role beyond the
confines of biology without sacrificing
their effectiveness and credibility as sci-
entists? Can both capabilities exist in
the same individual professional? We
believe the answer is “yes” — a profes-
sional can be expertin scientific pursuits
and at the same time possess an explicit
orientation to the policy process.

How Can a Policy Orientation
Help Professional Conservation
Biologists?

We all know of instances where
good scientific knowledge has been ig-
nored, dismissed, misapplied, or only
partially used by decision and policy
makers (see, forexample, Snyder 1986).
If conservation biologists are to make
greater conservation gains, they must
facilitate the integration of deciston and
policy processes with reliable informa-
tion. The way a scientist presents data
and interacts with decision makers and
the public may very well make the dif-
ference between the success or failure of
aconservation program. The stakes are
high when extinction of species or the
lossofbiological communities can result
from inappropriate decisions and poli-
cies. Conservation biologists, therefore,
must produce reliable knowledge
through research and participate in the
socio-political context in which that
knowledge is used.

The term “policy orientation” was
coined by Harold Lasswell (1951).
“Policy” is a broad strategic intent to
accanplish a goal (Brewer and del.con
1983); the aim here being the conserva-
tion of biodiversity. “Orientation” re-

flects a direction or the relationship of
arridea or concept to the dynamic policy
process. Having a policy orientation
means having knowledge thatisdirectly
useful in the policy process as well as
having knowledge of the process itself
(Lasswell 1971). Therefore, conserva-
tion biologists must have two kinds of
knowledge. First, the biological skills to
generate basic and applied knowledge;
and second, the social science skills to
encourage the wise use of scientific
knowledge by policy makers.

The policy sciences study decision
and policy processes, using both experi-
mental hard science and observations or
experience in order to determine how
these processes work independent of
their reliance upon technical knowledge
(sce Lasswell 1971). The term policy
sciences

is not another way of talking about the ‘so-
cial sciences’ as a whole, or of the ‘social and
psychological sciences.” Nor are the ‘policy
sciences’identical with ‘applied social sciences’
or ‘applied social and psychological sciences’...
Nor are the ‘policy sciences’ 10 be thought of as
largely identical with whatis studied by the ‘politi-
cal scienusts' (Lasswell 1951:3).

Policy scientists are problem-ori-
ented, focused on defining and solving
real-world problems (Brewer and
deLeon 1983). They use a variety of
tools to understand the context of a
problem as completely as possible; ex-
amining its history and trends, explain-
ing the trends, projecting the trends into
the future, evaluating the trends, and
inventing and selecting alternative so-
lutions. Policy scientists’ problem-
solving approaches are not reductionis-
tic or “positivistic” (see Brunner 1988,
Norton 1988, Clark In Press), in the
sense that discipline-based biological
science and even much of conservation
biology tends to be. It is beyond the
scope of this small paper to develop this
observation and contrast the problem-
solving approaches of the policy and
conservation sciences. The policy sci-
ences are a fundamentally different way
of thinking in contrast to traditional sci-
ence; they are a way of thinking, in the
sense that logic is a way of thinking .
Norton (1988) adequately outlined the
limitations and fatlures of scientific
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'positivism asa philosophy for problem-

solving and the need for a new post-
positivistic philosophy. Even if a con-
servation biologist possesses on lyalittle
policy science knowledge or a few of its
problem-solving skills, it might make a
considerabledifference in constructively
influencing the pertinent decision and
policy processes.

Havingauseful “map” of the policy
process is essential for a policy orienta-
tion. Justas there are models of ecologi-
cal systems, there are also models of
policy processes. These models can aid
in practical applied conservation by re-
vealing the many aspects of a problem’s
setting and useful paths of action. The
models can direct one’s intellectual at-
tention and highlight areas where infor-
mation is lacking (Brewer and deLeon
1983). People adept in the policy pro-
cess have been likened to expert, gen-
eral problem solvers (Lasswell 1971,
Buffington 1989). A conservation bi-
ologist, expert in science, can also be
expertin general problem solving with-
out compromising his or her scientific
standing. The practitioners’ primary
interest may be conservation science,
for example, but they should also have
an interest in the decision and policy
processes that use their science. If such
biologists are viewed to be outside the
bounds of accepted professional prac-
tice, then perhaps the bounds need to be
redefined.

The best model of the policy pro-
cesses that we know of was developed
by Brewer and deLeon (1983), based on
Lasswell (1971), and describes the six
phases through which nearly all policies
or programs pass. They are: problem
identification (initiation); expert analy-
sis and technical considerations (esti-
mation); policy formulation, debate, and
authorization (selection); specification
and application (implementation); ex-
post appraisal (evaluation); and
discontinuation or revision of the policy
or program (termination). Each of these
phases can be very complex, but there
are recurring characteristics and weak-
nesses in each phase regardless of the
specifics of the case (Ascher and Healy
1990). Examples of weaknesses in sev-
eral phases of conservation programs
have been described in Kohm (1991). If

a conservation biologist is knowledge-
able about these phases and what is
likely to happen in each, then he or she
1s in a position to influence outcomes of
decisions and policies and aid
biodiversity conservation. We readily
acknowledge, however, that not all de-
cision and policy processes are acces-
sible for improvements.

The Brewer and deLeon (1983)
policy process model was modified and
expanded in 1988 (Clark and Kellert
1988, Kellert and Clark 1991) to fit
more explicitly the needs of people in-
terested in the conservation of
biogiversity andmanagement of wildlife
resources. Thismodified modelemploys
the same six phases and identifies four
classes of “factors or forces” that make
up the policy dynamic: biophysical
(physical properties of the resource),
valuational (human values about the
resource), social-structural (property
rights and access 1o the resource), and
institutional-regulatory (organizations
and their directives).

More conservation biologists now
recognize the need for a policy orienta-
tion in their professional practice, but
not all authors refer to it by that label.
Three illustrations of this point follow.
Lovejoy (1989:329) noted that “An
awareness of this public role [of conser-
vation biologists], whether sought by
ourselves or thrust upon us uninvited, is
essential. We do not help either science
or society by evading our social re-
sponsibility as experts.” Deskmukh
(1989:321) concluded that: “As con-
servation biologists we can help decide
what to conscrve and where, within a
policy framework that we should helpto
formulate.” Lastly, Clark and Kellert
(1988:7) noted that if the field of con-
servation science

is to contribute fully and adequately 1o the
critical societal decisions affecting the future
abundance and well-being of our nation’s flora
and fauna, then it seems essential that young
wildlife professionals be sufficiently educated in
the complexitics, subtleties and techniques of the
policy process.

The training programs for conser-
vation biologists could benefit from
broadening the scope of what they teach
to incorporate a policy orientation 1o
conservation.

Professionals and the Future

In addition to the obvious need for
good science education, there is grow-
ing recognition that university conser-
vation biology programs should teach
an explicit policy orientation. Profes-
sional conservation biologists educated
withapolicy orientation can be expected
to be more effective in achieving con-
servation aims.

A policy orientation can be intro-
duced at an undergraduate level, but is
most effective in Master’s and Ph.D.
programs, after students have had some
“real” world working experience.
Beissinger (1990:457) calls for an ex-
panded course requirement for conser-
vation biologists to incorporate disci-
plines outside the traditional depart-
ments, and recommends that “Conser-
vation biology may best be taught at the
master’s level, where breadth of knowl-
edge, scientific methodology, and prob-
lem-solving skills can be emphasized...”
We assert here thatan essential problem-
solving skill that should be taught is a
policy oricntation involving explicit,
practical, applied knowledge of the
policy sciences. With a policy orienta-
tion as introduced above, conservation
biologists should be able to communi-
cate and participate within the public
policy dynamic with enhanced creativ-
ity and leverage applied to our common
goal of preserving biodiversity.

Space precludes a complete de-
scription of a sample course that teaches
a policy orientation. Our experience in
a graduatc-level course at Yale
University’s School of Forestry and
Environmental Studics offers one ex-
ample. Our course was titled: “Species
and ccosystem conservation: develop-
ing and applying a policy orientation.”
It sought to educate conservation biol-
ogy students about the professional, in-
stitutional, and policy settings in which
they are likely to work. The course
surveyedarange of policy and organiza-
tional theories, techniques, and contexts
using cxercises and national and inter-
national case studies. It examined the
policy sciences, as well as the conserva-
tion sciences, in some detail and applied
its problem-solving concepts and tools
to various species and ecosystem con-
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servation challenges. It included a sur-
vey of techniques, such as population
viability assessment and geographic in-
ventory systems, and how these are used
in decision and policy processes. Per-
haps the greatest value of the course
came from examining cases where good
traditional science had failed to lead to
effective conservation actions. By ex-
plicitly recognizing the limits of science
to produce desired results, students were
forced to explore and learn about other
skills and perspectives that promise to
make future biodiversity management
efforts more effective.

Our course at Yale is just one ex-
ample of how apolicy orientation can be
incorporated into a training program for
scientists. We encourage students and
faculty associated with similar programs
to reach out to colleagues in other disci-
plines, notably economics, sociology,
and political science which share simi-
lar interests in conservation and wise
management of natural resources. They
should collaborate with them in trans-
disciplinary efforts to examine how
conservation biology can be made more
effective.

Conclusions

Given the urgent threats to
biodiversity, it is crucial that conserva-
tion scientists, managers, administra-
tors, policymakers, and others be as ef-
fective aspossible. As “the relationship
between people and the biological re-
sources upon which their welfare de-
pends” changes (McNeely et al.
1990:16), new methods of addressing
conservation issues are required. This
changing relationship and its conse-
quences are being appreciated in vari-
ous ways. For example, Gorbachev
(1990:33) said: the “greening of politics
isan affirmation of the priority of values
common to humanity...and [the devel-
opment of] a new and contemporary
attitude toward nature.” An example,on
a modest scale, is the origin of the pro-
fession of conservation biology. The
leadership and professional activities of
conservation biologists have much to
offer in these uncertain times of extraor-
dinary global environmental change.
Nevertheless, we should constantly

question how professional conservation
biologists can be most effective in meet-
ing the overall biodiversity conserva-
tion challenge and bringing about
Gorbachev’s “new contemporary atti-
tude toward nature.” We are convinced
that knowledge of how to apply a policy
orientation can significantly improve
professional effectiveness.
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