
King Arthur and his 150 knights sitting around a 200’
diameter table is a potent metaphor.  Unfortunately, we do
not see the image of “fellowship” among scientists and stake-
holders that Carolyn Raffensperger (this volume) does.
Rather, we see participatory problems akin to those encoun-
tered in environmental problem solving: What was the pro-
tocol for handling commoners who wanted to sit at the table?
How did knights converse across that expanse?  Did the table
provide merely an illusion of equality?  Undoubtedly King
Arthur needed Merlin for a facilitator.

The National Research Council’s (NRC) report
Understanding Risk (Stern and Fineberg 1996) advocates that
agencies consider how to involve stakeholders in the risk
characterization process, rather than whether to do so.
Agencies should operate  from a default assumption that such
deliberation is “necessary and appropriate” at each stage of
the process, according to the NRC.  However, the report does
not provide much practical guidance to agencies that want to
develop deliberative processes about risk characterization, let
alone to approach environmental problems more broadly, as
Raffensperger eloquently advocates.  As the report acknowl-
edges, there is little systematic knowledge about what works
in public participation or other deliberative processes.
Therefore, Understanding Risk does not include step-by-step
instructions (which would be unsubstantiated).

Calls for scientist/citizen deliberation in environmental
policy have been made since the passage of ground breaking
environmental legislation in the 1970s (e.g., Cramer et al.
1980, Dietz 1984, 1988), including recently from prominent
institutions other than the NRC (e.g., National Environmental
Justice Advisory Commission 1996, Presidential/Congres-
sional Commission on Risk Assessment and Risk Manage-
ment 1997).  Analysts have also provided compelling reasons
for such deliberation,1 not only around issues of risk, but
around critical environmental issues, such as biodiversity
(Dietz and Stern 1998), climate change and sustainable
development (Jaeger 1998, Rothman and Robinson 1997).
But with progress has come more responsibility for those
advocating deliberation.  Scientists and agency managers

point out they cannot possibly involve outsiders in all agency
decisions, even if they wanted to.  For example, routine func-
tions, such as approving permit applications, would be
unwieldy if review of each application required broad-based
deliberation.

So agencies need guidance on when and how to deliber-
ate.  If we are to be true to the relative dearth of research on
what kinds of deliberative processes work under what cir-
cumstances, we have to avoid glib answers that presume
more knowledge than we have.  But we also have to do more
than mumble about the need for context sensitive approach-
es.  Recently, members of a subcommittee of the Environ-
mental Protection Agency’s Science Advisory Board essen-
tially told those of us advocating deliberation to “put up or
shut up.” Our colleagues accepted the potential of delibera-
tion in the abstract, but noted that a broad recommendation of
“deliberate early and often” was of little practical value.

Following is broad guidance about when and how agen-
cies should deliberate.  Our guidance consists of two key
questions about the policy under consideration and a typolo-
gy of deliberative processes that follow from the answers to
those questions.  It should be seen as a prologue to further
discussion, research, and innovation rather than a rigid set of
guidelines.  In addition, because the guidance was developed
to aid EPA, it may not generalize to other agencies and types
of policies.  However, we hope it is at least another step
toward the critical task of helping practitioners implement
deliberative processes.

We suggest that in selecting deliberative processes the
agency should answer two questions:

1.  To what extent is the agreement on values (e.g., fair-
ness, sustainability, efficiency etc.) and on appropriate trade-
offs among them sufficient to reach a decision?

The relative importance of efficiency, fairness, sustain-
ability and other concerns may vary among scientists and
stakeholders.  When agency decisions require tradeoffs
among these dimensions, and the decisions are likely to lead
to conflict, agencies are often forced to make judgments that
cannot be based solely on knowledge.  The selection of an
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appropriate type of deliberation will depend on where the
extent of agreement falls on the continuum between high and
low.

2.  To what extent is the state of knowledge sufficient to
address the problem at hand?

By knowledge we mean information and understanding
from the biological and physical sciences, engineering, eco-
nomics, human ecology and the other social sciences.  The
answer to this question depends on the extent of knowledge
about information critical to making a particular decision.  In
many situations, knowledge from environmental sciences,
such as information about environmental system processes
and the nature of potential threats, may play a decisive role.
In others, knowledge about economic costs and benefits may
be decisive.  Social science knowledge may also be decisive,
for example by providing an understanding of communities
where demographics or ethnic composition must be given
serious consideration.  It is also critical to differentiate
knowledge about the local situation from more abstract
knowledge developed in other locales.  Agency diagnosis of
a situation, and the form of deliberation needed, will depend,
in part, on its assessment of the extent to which available
information is adequate for making a decision.  When the
state of knowledge is insufficient or controversial, or when
there is lack of agreement about the state of knowledge, more
extensive deliberation will be needed.

We appreciate that agency decisions may be constrained
by regulations, resources, and court decisions.  These limita-
tions should be made clear to participants in any deliberative
process.  Yet, agencies usually have latitude.  Thus we believe
agencies can use deliberative processes in most circum-
stances when they are needed, although, as the NAS report
points out, deliberative processes can present formidable
challenges.  The following typology provide guidance as to
what kinds of deliberation are appropriate under what cir-
cumstances, as shown in Figure 1.

Oversight Deliberation
When agreement about values is high and the state of

knowledge (relevant science, economics, and social science)
is sufficient (and/or non-controversial), agency decision
making is likely to be routine.  Deliberation will only be
needed periodically for oversight.

Most agency decisions are routine administrative ones
that conform to existing regulations and policies.  Such deci-
sions may include non-controversial permitting and minor
shifts in administrative procedures.  In such situations, over-
sight deliberation, the periodic conferring of scientists to
assess a program and potential modifications, is appropriate.
However, if conflict develops around multi-dimensional

tradeoffs or the state of knowledge, the type of deliberation
will need to move toward another quadrant.

Stakeholder Deliberation
When agreement about values is low, but the state of

knowledge is sufficient (and/or non-controversial), agency
decision making will require multi-dimensional tradeoffs.

In such situations, the state of knowledge is sufficient to
inform multi-dimensional tradeoffs, but there is little agree-
ment about which tradeoffs to make.  Because the conflict
usually is based fundamentally on values, not knowledge, the
deliberation can involve primarily stakeholders who will
evaluate tradeoffs in light of their priorities.  Stakeholders,
informed by available knowledge, can craft options that vary
in their mix of impacts and risks. Scientists may provide
information about the potential impacts of various options,
but they need not be as extensively involved as in integrated
deliberation, noted below.

Scientific Deliberation
When agreement about values is high, and the state of

knowledge is insufficient (and/or controversial), agency deci-
sion making is likely to be experimental and iterative.

In such situations, making decisions is difficult primari-
ly because of the state of knowledge.  For example, there may
be limited knowledge about the impact of human manage-
ment on a particular environmental system.  Scientific delib-
eration — on-going conferring among scientists (often from
different disciplines, including social science) — is needed to
develop appropriate monitoring processes and to interpret
results.  Based on the results, scientific deliberation may
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Figure 1. Typology of Deliberation Processes with Stakeholders and
Scientists.



result in recommendations for changes in management of the
environmental system.  The recommendation for such situa-
tions is adaptive management with scientific deliberation at
intervals determined by the nature of the experiment.  For
example, monitoring the impact of reducing water flow to an
environmental system may require scientists to confer at reg-
ular intervals to review monitoring data and determine if
water flow should be changed.  However, if value-based con-
flict arises over the results of such iterative decision making,
the situation will require integrated deliberation, involving
scientists and outside stakeholders working together to make
multi-dimensional tradeoffs on the basis of limited knowl-
edge.

Integrated Deliberation
When agreement about values is low and the state of

knowledge is insufficient (and/or controversial), agency deci-
sion making is likely to require multi-dimensional tradeoffs
based on insufficient knowledge. Then integrated deliberation
involving both scientists and outside stakeholders is needed.

These decisions are usually the most difficult for agen-
cies because there is little confidence in the state of knowl-
edge about the impacts of tradeoffs on economic efficiency,
fairness, sustainability, risks and other concerns.  In such sit-
uations integrated deliberation may be needed.  By integrat-
ed deliberation we mean deliberation requiring on-going
interaction among scientists and stakeholders.  The involve-
ment usually will be needed throughout the stages leading to
decision making including problem formulation, collection
of information, and development of options (Stern and
Fineberg 1996, Presidential/ Congressional Commission on
Risk Assessment and Risk Management 1997).  Integrated
deliberation may also be needed during implementation and
may take the form of adaptive management with stakeholders
and scientists reviewing the results and suggesting iterative
changes.  The nature of integrated deliberation depends on
the situation, but, in general, the greater the conflict (or
potential conflict), the more extensive the deliberation 
needed.

Conclusions

No doubt King Arthur did not think about such issues
when he convened his roundtable.  Unfortunately social sci-
entists cannot summon Merlin’s abracadabras to make delib-
eration easier for agencies — although many of us  have been
asked for the equivalent many times.  Now that institutions
such as the NRC are calling for more deliberation (including
most recently to inform priorities for medical research)
(Institute of Medicine 1998) social scientists have an obliga-

tion to provide more empirical research about how to effec-
tively implement such processes and ways to handle their
limitations.  In particular, further exploration of methods and
criteria for evaluation of deliberation (e.g., Chess et al.
1995a, Dietz 1994, Dietz and Pfund 1988, Fiorino 1990,
Rosener 1981, Webler 1993, 1995, 1997) will be essential to
progress.  To implement the suggestion of Understanding
Risk — that agencies build organizational capability for
deliberation — additional research on related issues will also
be useful (e.g., Hadden 1989, Chess et al. 1995b, Chess 1997,
Shannon 1989, forthcoming).  Given the amount of research
needed (and the limited funding for it), social scientists,
including those of us in human ecology, may want to work
with agency practitioners and stakeholders to develop tools
so those involved in deliberative efforts can document them.
Finally, more interaction is needed among the disciplines that
contribute to the thinking on deliberation, such as sociology,
social psychology, anthropology, political science, conflict
analysis, communications, policy, and planning.

Those advocating benefit-cost and risk analysis have
been successful in part because they have provided practical
guidance to busy managers and scientists constrained by bud-
get and regulation.  Those advocating deliberative approach-
es need to do the same, based on empirical research and con-
structive self-criticism.

Endnote

1. The NAS’ report Understanding Risk explains the use of the term
“deliberation”as a way to avoid  connotations of the term “public par-
ticipation”: proforma efforts to ask for reactions from an unspecified
population to agency proposals.  However, the term public participa-
tion is still used in the research literature to imply, as the NAS does,
meaningful involvement of interested and affected parties early in
agency efforts to develop evaluations of environmental problems, pro-
posals, policies, decisions, etc. (e.g., Renn et al. 1995).  There are also
similar discussions related to participatory risk communication efforts
(e.g., Chess et al. 1995a). Hence in this commentary we refer to arti-
cles discussing similar issues, regardless of nomenclature.
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