Policy Forum

Science, values, and biodiversity

onflicts over biodiversity policy

are fierce. Every proposal to

protect habitat from develop-
ment or to develop existing habirat
has strong opponents and proponents.
Some will argue that the economic
costs of excluding development are
too high; others will say that too
much habitat has already been de-
graded and what habitat remains must
be preserved. Scientists become frus-
trated when knowledge is ignored or
displaced by rhetoric in public policy
disputes. Why has the role of science
been circumscribed? What can be
done to make science more influen-
tial in public policy debates?

Some participants in these debates
reject scientific analysis because it
does not support their preferred policy
option. Others disregard scientific re-
sufts because the conclusions are
uncertain. But much of the heat in
biodiversity conflicts results from the
way in which science is applied to
policy and from unreasonable expec-
tations about how much science can
aid in making wise decisions. A new
generation of scientific analyses of
biodiversity issues raises anew the
problems of how to best apply sci-
ence to policy and how to design
decision-making processes to use sci-
ence most effectively.

In biodiversity disputes, the choice
is usually about how to use a tract of
land or how to manage an aquatic
resource. Good science can suggest
what will happen under alternative
scenarios and thus provide critical
insights for decisions about bio-
diversity. But to make a decision,
policymakers need to know more
than just what will happen; they must
weight various outcomes—for ex-
ample, job loss versus habitar pres-
ervation. Such tradeoffs are always
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based on values. Personal decisions
require a comparison of personal
values—weighing the various things
that are important to the individual
against each other (Stern and Dietz
1994). When a policymaker makes a
decision for society, she or he is weigh-
ing the values of society as a whole.!

Several approaches aim to achieve
scientific rigor in assessing the soci-
etal value of biodiversity. These
methods try to push science further—
that is, to quantify the values at risk
in biodiversity policy. One approach
is to estimate a monetary value for
ecosystem services (Costanza et al.
1997, Daily 1997), considering both
society’s instrumental dependence on
such services (e.g., for pollination,
climate regulation, and nutrient cy-
cling) and society’s moral, spiritual,
aesthetic, and scientific engagement
with ecosystems. Another approach
is to quantify “ecological risks”—
that is, to estimate the probabilities
of various adverse consequences to
ecosystems and sometimes to com-
bine them into a single risk indicator
(Harwell et al. 1990, EPA 1992,
1996). In addition, there have been
increasing calls to use benefit—cost
analysis to assess the monetary value
of policy options to society and thus
suggest what choice to make (Arrow
etal. 1996). Such benefit-cost analy-
ses would translate all possible im-
pacts into money, weight each im-
pactaccording to the probability that

"The relationship between personal values and
societal values has long been the subject of
scholarly debate, Standard economic theory
defines societal value as the sum of the valuesto
each individual, suggests that market prices
reflect societal values under certain equilibrium
conditions, and asserts that market prices and
monetary values can be used as 2 means of
making tradeoffs. But there are many criticisms
of this view. For a lucid explication of the
economic theory, see Freeman (1993} or
Gouldner and Kennedy {1997). For introduc-
tions to the debate on these issues, see Dietz
{1994} or Freeman (1992).

it will actually occur, discount fu-
ture benefits and costs relative to
current ones, and then compare the
overall aggregate benefits and costs
of each policy option. This approach
suggests that the ratio of benefits to
costs is an appropriate metric for
evaluating alternative policies. The
hope for all of these efforts is that
rigorous analysis will provide a
sounder basis for integrating scientific
information and values.

Such efforts can be informative.
But they will not ultimately resolve
conflicts because the analyses are
grounded in judgments on which rea-
sonable people may differ. Such judg-
ments have to do with the nature of
the policy question being considered
{e.g., is it necessary to analyze a
pesticide’s effects only on human
health, or should its effects on eco-
systems also be analyzed?); with the
most reasonable analytical assump-
tions to make when knowledge is
incomplete; with the appropriate
weights to give to different kinds of
risks, benefits, and costs; and with
the best way to interpret uncertain
or conflicting scientific information.

In one view, such judgments are
best made by scientific and technical
experts; in this view, the judgments
of nonscientists are irrelevant or
distort analysis. Input from nonsci-
entists becomes relevant only after
the analysis is complete, for deciding
how much risk to take or how much
to pay for a benefit. However, this
view misunderstands the nature of
environmental conflict and places an
inappropriate burden on scientific
judgment. Indeed, five key character-
istics of environmental policy prob-
lems make it advisable to use broadly
based deliberative processes to guide
and interpret scientific analysis. These
characteristics are the following:

* Multidimensionality. Environmen-
tal changes and policy outcomes have
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many effects, and the resulting im-
pacts on things people care abourt are
not distributed so that everyone gets
an equal share of costs and benefits.
To translate diverse potential out-
comes into a common metric, such
as money, assumptions must be
made-—but assumptions are always
subject to debate. Furthermore, ev-
ery policy produces losers who feel
that their interests were undervalued
in the analysis. If a tract of {and is
developed and biodiversity is lost,
for example, those who profit are
usually not the same as those who
mourn the loss of wilderness, and
what the winners gain is usually
qualitatively different from what the
losers lose.

* Scientific uncertainty. Science will
always be uncertain. Indeed, scien-
tists often face meta-uncertainty—we
do not know how unsure we are or
what we need to know (Dietz et al. in
press). Although rapid advances in
our understanding of ecosystem
dynamics are being made, the
current understanding is still primi-
tive when compared with what is
necessary to know to inform deci-
sion making,

* Value conflict and uncertainty.
People differ in their values and there-
fore in the importance they attach to
the different effects of a policy. One
person’s pristine wilderness is another
person’s vermin-infested swamp.
Moreover, the criteria used to judge
policies might shift as people learn
about and reflect on how policies
affect things they value (Fischhoff
1991, Payne et al. 1992, Dietz and
Stern 19935).

* Mistrust. The government and cor-
porations have a long history of ei-
ror and even malfeasance around
environmental issues. They are mis-
trusted and so, therefore, are their
analyses (Freudenburg 1993, Slovic
et al. 1993). The more complex and
opaque the analysis, the more it will
be mistrusted.

* Urgency. Waiting until scientific
uncertainties decrease or until dis-
agreements about values are resolved
is not feasible in most biodiversity
conflicts. Not taking action is a
highly consequential choice. For ex-
ample, delays in deciding whether to
develop a tract of land may preserve
biodiversity in the interim, but the
delays have economic costs.
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When conflicts have any of these
characteristics, science alone~-even
aided by techniques for quantifying
economic value—will not resolve
conflicts. Decisions should be in-
formed by processes that use the
tnevitable conflicts of judgments and
values to help guide scientific analy-
sis~~that is, by procedures that en-
courage open examination and de-
bate about value conflicts and
uncertainties rather than burying
them in methodological assumptions
made by specialists, as often hap-
pens with cost—benefit analysis and
ecological risk assessment.

Wehavelongadvocated approaches
that combine scientific analysis with
deliberation (Crameretal. 1980, Dietz
1984, 1987, Stern 1991), and such
approaches are recommended in sev-
eral recent examinations of risk
policy {Commission on Risk Assess-
ment and Risk Management 1996,
National Environmental Jastice Ad-
visory Committee 1996, NRC 1996,
Maki 1997}, We believe that these
approaches have great promise in
biodiversity disputes as well.

Analytic deliberation is structured
discussion among scientists, decision-
makers, and parties with an interest
in a policy. The goals of the discus-
sion are to define the problem to be
understood, to identify the values
and outcomes of concern, to distin-
guish disagreements that must be
addressed through compromise and
tradeoff from those that might be
resolved with better information, and
t0 agree on appropriate ways to col-
lect and interpret the needed informa-
tion. Analytic deliberation emphasizes
people’s ability to process language
and develop mutual understanding
and thus differs from the focus on
efficiency in economic analysis (Dietz
1954}, The appropriate design of the
analytic-deliberative process is situa-
tion dependent, but a number of gen-
eral principles can make it fair and
competent (Renn et al. 1995, NRC
1996, Maki 1997). A brief summary
of the main principles can illuminate
the nature of analytic deliberation.

First, the deliberation should in-
volve all perspectives that can offer
insights into the policies under con-

“sideration. Scientists will have the

best understanding of ecosystem
structure and dynamics. However,
environmentalists, business interests,

and local residents may ask ques-
tions that require analysis but that
have not occurred to scientists; they
may also have special knowledge of
local conditions or human habits that
is essential for doing a credible scien-
tific analysis. A good policy analysis
needs both scientific expertise and
community expertise—neither alone
is sufficient (Dietz 1988).2

Second, the deliberation should
begin early—when the policy and sci-
entific questions are first being formu-
lated—and continue in iteration with
other forms of analysis until a decision
is made. Conflict often arises because
in the view of some stakeholders, the
list of options being considered is
too short, issues of great concern
have not been adequately researched,
or analysts have made assumptions
that are unreasonable for local con-
ditions. A continual feedback be-
tween research and deliberation en-
sures that the science addresses all
issues of concern, that value discus-
sions are well informed by the sci-
ence, and thart the science is accepted
as relevant to the decision.

Third, the deliberative process
must be carefully structured so that
it promotes discussion, not postur-
ing. Several methods can increase
the ratio of light to heat in a delib-
erative process and encourage the
emergence of clarity and trust. Al-
though the specific process used must
be designed with attention to the
policy problem being considered,
analytic deliberation builds on
knowledge of small-group psychol-
ogy and conflict dynamics to facili-
tate the interaction of scientists with
stakeholders and others.

Fourth, deliberation does not need
to produce a consensus or resolve all
of the conflicts. The goal of analytic
deliberation is to ensure that all rel-
evantinformation and points of view
are given fair consideration and to
reveal areas needing more research.
This research will sometimes, but not
always, resolve conflicts; however, it

*And, of course, all parties to the discussion
bring important perspectives on values, Scien-
tists who have intimate familiarity with the
species and ecosystems that they study have
unigue perspectives to add to the value discus-
sion. For example, Kiester (1996/1997) has
suggested that scientific understanding may
lead to a connoisseurship of biodiversity that
can greatly inform policy.

BioScience Vol. 48 No. 6



can usually clarify what the conflicts
are about.

In analytic deliberation, science
retains its essential role in building
understanding. Science illuminates
how each policy option may affect
ecosystems and other things that
people value, characterizes scientific
uncertainties and scientific disagree-
ments about these matters, and pro-
vides new information to reduce un-
certainties and disagreements. Analysis
and deliberationinteract to ensure that
science is directed toward decision-
relevant questions and that delibera-
tion is grounded in knowledge as
well as in values. A major goal of the
analytic-deliberative approach is to
ensure that the best science is viewed
with trust and understanding rather
than with skepticism.

The analytic-deliberative ap-
proach therefore embodies a new
relationship between policy science
and its users. It recognizes that to
make science useful for policy, many
potentially controversial judgments
must be made, and it calls on non-
scientists to share the responsibility
for making these judgments. It ac-
knowledges that decisions about
biodiversity must be informed by
scientific research but cannot be de-
termined unequivocally by analysis
alone. [t uses broadly based delib-
eration to guide analysis in situa-
tions in which judgment is neces-
sary. It also uses deliberation to
consider explicitly the value tradeoffs
involved in decisions about bio-
diversity, thus leaving scientists less
vulnerable to criticism on the grounds
of overstepping their expertise.

Explicitly combining scientific
analysis and deliberation is more
realistic than relying on scientific
analysis alone to inform policy. An
integrated approach acknowledges
that value and equity questions are
as central to understanding policy
choices as they are to actually mak-
ing the choices. It recognizes that
formulating and understanding a
policy choice may require attention
to several different perspectives and
that self-conscious reflection and
broadly based discussion can make
scientific analysis more decision rel-
evant and useful.

The analytic-deliberative ap-
proach seeks to gain for policy analy-
sis two of the benefits of both nor-
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mal scientific debate and the demo-
cratic political process: the ability to
accommodate disparate points of
view through civil, open discussion
and the increased legitimacy that
flows from such discussions. Of
course, such deliberation may be
criticized for also inviting the dissat-
isfactions of democracy—partisan-
ship and delay. But most environ-
mental policy, including biodiversity
policy, i1s already fraught with these
problems, without the complemen-
tary benefits of accommodation and
legitimacy.

Many experiments with analytic
deliberation are already under way,
For example, some negotiated rule
making in the Environmental Pro-
tection Agency and a variety of
projects to manage focal and regional
ecosystems use combinations of
analysis and deliberation to inform
the decision-making process {e.g.,
Cortner and Shannon 1993, Harwell
et al. 1996, NRC 1996). Of course,
as with efforts to assess the value of
ecosystem services, there are many
questions vet to be answered: Who
should participate? What constitutes
adequate consensus in a delibera-
tion? What should be done when the
best approach seems to fall outside
the authority of the agency conduct-
ing the deliberation? How can delib-
eration be shielded from social ineg-
uities in power?

It is not surprising that there are
many open questions about how to
implement analytic deliberation. Ben-
efit—cost analysis has been the sub-
ject of research for over 50 years,
risk analysis for almost that long. By
contrast, analytic deliberation is in
its infancy. Systematic experimenta-
tion with the approach can answer
the outstanding questions and can
aid in developing an important
supplement to current tools for vala-
ing biodiversity and making better
decisions.
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