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SUBJECT:  Improved Science-Based Environmental Stakeholder Processes:
An EPA Science Advisory Board Commentary

Dear Governor Whitman:

In October of 1999, the Executive Committee of the EPA Science Advisory Board sent a
brief Commentary to Adminisirator Browner in which we “enthusiagtically support(ed) the
Agency’ s efforts to develop and promote new, more flexible, adaptive approaches to
environmentd regulations’ but expressed concern about the extent to which group stakeholder
decision processes are able to perform a“full and careful consderation of dl available science.”
We indicated that we planned a series of workshops and deliberations with the objective of: @)
better understanding the way in which scientific and technica knowledge is being developed and
used in Stakeholder processes, and b) identifying strategies that might alow such knowledge to
be better developed and used in these processes in the future.

The enclosed Commentary, “Improved Science-Based Environmental Stakeholder
Processes,” reports the results of that effort. We found that the terms “ stakeholder” and
“stakeholder process’ are remarkably eastic. Our recommendations are directed at processesin
which participants such as non-expert and semi-expert citizens, representatives of environmenta
non-governmenta organizations, corporations, and other private parties are asked to: define or
frame a problem; obtain feedback in order to better inform decision-makers about proposed
aternative courses of action; develop and eaborate arange of options and/or criteriafor good
decison-making that a decison-maker might employ; or ether explicitly or implicitly, actudly
make environmenta decisons. Properly conducted in those contexts, stakeholder processes can
be vauable in supporting high-quality science-based environmenta decisions.

To be effective, science-based environmenta stakeholder processes require substantial
financid resources and high-qudity staff who are available to provide ongoing support to
participants on an iterative basis. Thus, at least in the short run, good science-based stakeholder
processes are typically more expensive than conventiona environmental decision processes.
They are not alow-cost dternative to conventiona processes.

There are many problems for which stakeholder processes, of the kinds we have
addressed, are not appropriate. Limitationsin data, andytica capabilities, or Agency resources



can result in pressures to expand ingppropriately the use of these methods. Such pressures
should be ressted since over-use and misuse hold the potentia to yield decisonsthat are

not well founded in relevant science, commit scarce resources unwisaly, and sometimes lead to
decisonsthat do not reflect afull consideration of the broad public interest. Over-use could give
these techniques a bad name and undermine thair use in those settings in which they can be most
vauable.

Our Commentary makes seven specific findings listed in the attached table and then
recommends that your office would be well advised to take two actions.

a) Develop brief guidance to the Agency on the appropriate use of stakeholder
processes of the types we have addressed. When a unit within EPA proposes to
use agroup stakeholder process for such purposes, it should be asked to: 1) justify
the decision in afashion that addresses the seven findings of this report together
with any other concerns the Agency considers appropriate; 2) base the proposed
methods on a careful reading of available literature; 3) propose a specific srategy
for evauation, both during and after the completion of the process.

b) Direct the Office of Research and Development, in collaboration with the
Program in Decision, Risk and Management Science at the National Science
Foundation, to undertake an extramura program of experimenta and field (case)
studies designed to develop improved methods and tools for the use and
evauation of science-based environmental stakeholder processes.

We would be happy to meet with you or your staff to discuss this report and its
implications, if that would be useful. We look forward to your response to this Commentary.

Sincerdy;
/ Signed / / Signed /
Dr. William Glaze, Chair Dr. Granger Morgan, Chair
EPA Science Advisory Board New Approaches Working Group

EPA Science Advisory Board



TABLE OF FINDINGS

This Tableliststhe seven findings from the SAB Commentary “Improving Science-Based

Environmental Stakeholder Processes.”

Finding 1

An adequate treatment of science is possible in stakeholder processes, but typically only if
substantial financial resources, adequate time, and high-quality staff are available from the outset
to allow the necessary deliberation and provide the necessary support on an iterative basis
through ongoing interaction with the stakeholders. Absent such resources, stakeholder decision
processes, of the types considered in this commentary, frequently do not do an adequate job of
addressing and dealing with relevant science.

Finding 2

While staffing arrangements should be tailored to the needs of specific stakeholder groups, itis
often better to support a stakeholder process with a single balanced team of expert staff rather
than give each stakeholder group a budget to go out and retain their own experts.

Finding 3

If group stakeholder processes, of the types considered in this Commentary, are to result in
environmental decisions that are adequately informed by science, participants in those processes
must share a commitment to explore the implications of all relevant science, and awillingness to
reframe the problems they address when scientific evidence leads in unanticipated directions.

Finding 4

While stakeholder processes can appropriately be used as a vehicle for framing issues and
clarifying and informing decisions to be made by EPA and other regulatory decision-makersin a
wide variety of settings, they should be used judiciously and with sensitivity to the fact that they
can impose substantial burdens on the very limited human and financial resources available to
non-governmental organizations and local community groups.

Finding 5

Using stakeholder process, either explicitly or implicitly, to make regulatory decisions - as
opposed to using them as a source of input to decisions made by regulators - should be
undertaken with great care. If itisto be doneat all, it can appropriately be applied to only a
modest subset of environmental regulatory decisionsin which:
a) adequate staff, generous financial resources, and sufficient time are available to
provide expert support on an iterative basis;
b) parties are willing to adapt their thinking and the problem formulation
to the scientific evidence as it becomes understood;
c) the problem being addressed involves a small number of well identified
affected parties who can all be made party to the decision process,
d) avehicleis provided for obtaining input from other interested but
unaffected parties, including members of the genera public, and
2] the legally authorized regulatory entity, such as EPA or a state or local
agency, explicitly retains aright to review, and if necessary, modify or
reject the decision.

Finding 6

If and when a stakeholder processis to be used as the vehicle for decision-making, great care
must be taken to assure that all relevant interests are represented in afull and balanced manner.
Only then can modest ambiguities involving fact-value tradeoffs be allowed to persist without
risking serious errorsin outcome. Most environmental decisions cannot properly be framed as a
negotiation among a modest number of well-identified stakeholders.

Finding 7

The EPA should explore the development and appropriate use of randomly selected (i.e.,
disinterested jury-like) groups of members of the general public as a vehicle to obtain advice and
insight about public views to assist the Agency in environmental decision-making in the public
interest.




NOTICE

This report has been written as part of the activities of the EPA Science Advisory Board, a
public advisory group providing extramurd scientific information and advice to the Adminidrator and
other officids of the Environmental Protection Agency. The Board is structured to provide balanced,
expert assessment of scientific matters related to problems facing the Agency. Thisreport has not been
reviewed for approva by the Agency and, hence, the contents of this report do not necessarily
represent the views and policies of the Environmental Protection Agency, nor of other agenciesin the
Executive Branch of the Federal government, nor does mention of trade names or commercia products
condtitute a recommendation for use.

Digtribution and Availability: This EPA Science Advisory Board report is provided to the EPA
Adminidrator, senior Agency management, gppropriate program staff, interested members of the
public, and is posted on the SAB website (www.epagov/sab). Information on its availability isaso
provided in the SAB’s monthly newdetter (Happenings at the Science Advisory Board). Additional
copies and further information are available from the SAB Staff [US EPA Science Advisory Board
(1400A), 1200 Pennsylvania Avenue, NW, Washington, DC 20460-0001; 202-564-4533].
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1. EXECUTIVE SUMMARY

This Commentary is based on a series of workshops and deliberations conducted by the
Executive Committee on EPA’s Science Advisory Board with the objective of addressing two
questions. How wdll is scientific and technical knowledge being developed and used in group
stakeholder processes? What strategies might alow such knowledge to be better devel oped and used
in these processes in support of high-quaity science-based environmenta decisons? By the latter, we
mean decisons that:

a) are based on a careful and complete review and critical evauation of the available
scientific evidence;

b) are based on an analysis of that evidence according to well-established methods and
practice in decison and policy science; and

C) combine the resulting scientific understanding and ingghts with an appropriate set of
va ue judgments that reflect public preferences and EPA’ s obligation to protect
environmenta hedlth and welfare.

The definitions of the terms * stakeholder” and “ stakeholder processes’ have become highly
eladtic. Indeed, these words are sometimes used to refer to any interaction with groups outside the
agency, or even to the involvement of experts or others within the agency. This commentary is
concerned with group processes in which the participants include non-expert and semi-expert citizens,
and/or representatives of environmental non-governmenta organizations, corporations and other private
parties. We focus on processes in which such groups are asked to: define or frame a problem; develop
feedback in order to better inform decision-makers about proposed dternative courses of action;
develop and daborate arange of options and/or criteriafor good decision-making which a decison-
maker might employ; or, ether explicitly or implicitly, actualy make environmenta decisons.

Over the past fourteen months, the Executive Committee has conducted four workshops and a
smdl working group has reviewed a variety of literature and held extended deliberations. We find that
properly conducted, stakeholder processes of the types we have considered can be vauable in
supporting high-quality science-based decisons. They are most useful when they are employed to
define or frame a problem; to obtain feedback in order to better inform decision-makers about
proposed alternative courses of action; or to develop and eaborate arange of options and/or criteria
for good decision-making that a decison-maker might employ.

To be effective, these kinds of science-based environmenta stakeholder processes require
subgtantia financid resources and high-quaity staff who are available to provide ongoing support to
participants on an iterative basis. Thus, at least in the short run, good science-based stakehol der
processes are typicdly more expensive and time-demanding than conventiona environmenta decision
processes. They are not alow-cogt aternative to conventional processes. Participants in successful
stakeholder decision processes must share a commitment to explore the implications of dl relevant



science, and awillingness to re-frame the problems they address when scientific evidence leads in
unanticipated directions.

There are many problems for which stakeholder processes, of the kinds that we are addressing,
are not gppropriate. Limitationsin data, anaytica capabilities, or agency resources can result in
pressures to expand inappropriately the use of these methods. Such pressures should be resisted since
over-use and misuse hold the potentid to yield decisonsthat are not well founded in relevant science,
commit scarce resources unwisdly, and sometime lead to decisions that do not reflect afull
congderation of the broad public interest. Over-use could give these techniques a bad name and
undermine their use in those settings in which they can be most valuable. Processes which, ether
explicitly or implicitly, are used to actualy make, rather than inform, decisions can be potentialy
problematic and require particular attention. In addition to using processes that involve affected parties,
the EPA should explore the devel opment and use of processes that draw upon randomly selected (i.e.,
jury-like) groups of members of the generd public as a vehicle to obtain advice on environmenta
decison-making in the public interest.

The report makes seven specific findings (listed in Table 1) and then recommends that the
Adminigtrator would be well advised to take the following two actions:

a) develop brief guidance to the Agency on the appropriate use of stakeholder processes
in which groups are asked to work together to: define or frame a problem; develop
feedback in order to better inform decision-makers about proposed aternative courses
of action; develop and elaorate arange of options and/or criteriafor good decison-
meaking which a decison-maker might employ; or, either explicitly or implicitly, actudly
make environmenta decisons. When a unit within EPA proposes to use agroup
stakeholder process for such purposes, it should be asked to: 1) judtify the decisonina
fashion that addresses the seven findings of this report together with any other concerns
the Agency considers appropriate; 2) base the proposed methods on a careful reading
of avallable literature; and 3) propose a specific srategy for evauation, both during and
after the completion of the process.

b) direct the Office of Research and Development, in collaboration with the Program in
Decigon, Risk and Management Science at the Nationa Science Foundation, to
undertake an extramura program of experimenta and field (case) studies designed to
develop improved methods and tools for the use and evauation of science-based
environmental stakeholder processes.



TABLE | - TABLE OF FINDINGS
This Tablelists the seven findings from the SAB Commentary “ I mproving Science-Based
Environmental Stakeholder Processes.”

Finding 1 An adequate treatment of scienceis possible in stakeholder processes, but typically only if
substantial financial resources, adequate time, and high-quality staff are available from the
outset to allow the necessary deliberation and provide the necessary support on an iterative
basis through ongoing interaction with the stakeholders.  Absent such resources, stakeholder
decision processes, of the types considered in this Commentary, frequently do not do an
adequate job of addressing and dealing with relevant science.

Finding 2 While staffing arrangements should be tailored to the needs of specific stakeholder groups, it is
often better to support a stakeholder process with a single balanced team of expert staff rather
than give each stakeholder group a budget to go out and retain their own experts.

Finding 3 If group stakeholder processes, of the types considered in this Commentary, are to result in
environmental decisions that are adequately informed by science, participants in those
processes must share a commitment to explore the implications of all relevant science, and a
willingness to reframe the problems they address when scientific evidence leads in unanticipated
directions.

Finding 4 While stakeholder processes can appropriately be used as a vehicle for framing issues and
clarifying and informing decisions to be made by EPA and other regulatory decision-makersin a
wide variety of settings, they should be used judiciously and with sensitivity to the fact that
they can impose substantial burdens on the very limited human and financial resources available
to non-governmental organizations and local community groups.

Finding 5 Using stakeholder process, either explicitly or implicitly, to make regulatory decisions - as
opposed to using them as a source of input to decisions made by regulators - should be
undertaken with great care. If itisto bedone at all, it can appropriately be applied to only a
modest subset of environmental regulatory decisionsin which:

a) adequate staff, generous financial resources, and sufficient time are available
to provide expert support on an iterative basis;

b) parties are willing to adapt their thinking and the problem formulation
to the scientific evidence as it becomes understood;

c) the problem being addressed involves a small number of well
identified affected parties who can all be made party to the decision
process,

d) avehicleis provided for obtaining input from other interested but
unaffected parties, including members of the general public, and

e the legally authorized regulatory entity, such as EPA or a state or

local agency, explicitly retains aright to review, and if necessary,
modify or reject the decision.

Finding 6 If and when a stakeholder processis to be used as the vehicle for decision-making, great care
must be taken to assure that all relevant interests are represented in afull and balanced manner.
Only then can modest ambiguities involving fact-val ue tradeoffs be alowed to persist without
risking serious errorsin outcome. Most environmental decisions cannot properly be framed as a
negotiation among a modest number of well-identified stakeholders.

Finding 7 The EPA should explore the development and appropriate use of randomly selected (i.e.,
disinterested jury-like) groups of members of the general public as a vehicle to obtain advice and
insight about public viewsto assist the Agency in environmental decision-making in the public

interest.
I —————————




2. INTRODUCTION

2.1 Introduction

In November of 1997 the Executive Committee of the EPA Science Advisory Board held a
planning retreat in Washington, D.C. At that retreat the Board decided to expand the set of sdlf-
initiated studies it undertakes in order to provide more strategic advice to the agency. Asaresult,
standing committees of the SAB were encouraged to begin to identify and address i ssues that needed
their specid attention beyond their usua work of reviewing mgor agency reports. In addition, the
Executive Committee of the SAB identified a number of suchissues. The use of science in stakeholder
processes quickly emerged as a topic warranting early attention.> In October of 1999, the Executive
Committee sent a Commentary on this subject to the Administrator?, in which we noted that:

a) the SAB "enthusiagtically support[s] the Agency's efforts to develop and promote new,
more flexible, adaptive gpproaches to environmenta regulations.”

b) involving representatives of specific interested or affected parties in environmenta
decison-making is clearly important;

C) the Agency has aresponsihility to represent the broad public interest;

d) it isin the broad public interest to base environmenta decisons on a"full and careful
congderation of dl available science.”

e) in"newer decision environments, which involve a greater focus on consultation and
negotiation among directly involved stakeholders” thereisarisk that this broad public
interest could be frugtrated and full consderation of dl avallaole science may receive
too little attention in the interest of accommodating conflicting interests and

perspectives.

Having stated both its support and this concern, the SAB went on to explain that it would run a
series of workshops with the objective of better understanding the way in which scientific and technical
knowledge is being developed and used in stakeholder processes, and to identify strategies that might
alow such knowledge to be better developed and used in such processes in the future.

In the subsequent 14 months, in conjunction with their regular mestings, the SAB Executive
Committee held four half-day workshops on thistopic. Appendix 2 summarizes the agendas and
speskers. At the firg of these workshops, a group of Senior Agency staff was invited to offer
suggestions and advice on the questions that should be addressed and on how we should proceed.



We have been grestly facilitated in our work by the fact that severd groups have recently
conducted extensve summary analyses of stakeholder processes that have included an examination of
how scientific knowledge has been summarized and used. Thus, in each of the three workshops that
followed, we were able to adopt the following format:

a) abriefing on asummary analyses which had reviewed and assessed alarge number of
stakeholder processes.

b) aszries of "reports from the field" from avariety of people who had been participants
in, or close observers of, pecific stakeholder processes.

The presentations inevitably sparked extensive discussion that alowed Executive Committee
members to explore awide range of rdlevant questions.

In writing this report, we have chosen to focus on the bottom line, placing most supporting
references and examples in endnotes so as to keep the report brief and easy to read. Additional
supporting detail can dso be found in the Appendices.

2.2 Environmental Decison-making

Before we turn to asummary of our findings, we provide some context with afew observations
on the nature of environmenta decison-making. Good environmenta decision-making is a complex
process which requires both a careful review and assessment of relevant science and a thoughtful
gpplication of socid vaues.

When the US Environmental Protection Agency (EPA) was created in 1970, environmental
problems were pretty obvious. Anyone who traveled around the country could see them, smell them
and taste them. The things that needed to be done were a so pretty obvious: set standards to reduce
emissions and then push hard to get them enforced. Over the years, the nature of environmenta
problemsin the United States has evolved. Most of the more obvious problems have been brought
under control. Today's problems are more subtle. They involve complex and uncertain scientific
evidence and involve difficult societl value judgments and tradeoffs® To address such problems,
environmental decison-makers must have access to substantia technica and scientific resources, and
the support of strong decision-science and policy andytic skillsinformed by socid and natura science
aswdl| as engineering.

It has become popular to talk of "science-based” environmental decison-making. While dl
good environmenta decisions must be based in a careful consideration of the relevant science, science
doneisnot sufficient. Equaly important are value judgments.  Science rardly provides answersthat are
as precise as decison-makers would like. Even in an ided world, where science could precisely
describe dl hedth and environmentd damages in detail and accuratdly predict the costs and
consequences of dl proposed control actions, important vaue judgments would be required to choose
the best level and pattern of environmenta protection. In the red world, scientific understanding about
important environmenta issues is amos dways incomplete. Thus, environmental decision-makers must
aso decide how to make decisons in the face of uncertainty. Thereistypicaly uncertainty about both
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the nature and extent of the damages and the costs and consequences of proposed control actions.
Again, deciding how to proceed, in the face of uncertainty, requires a vaue judgment.

The fundamental appeal of stakeholder-based decision processes lies in this necessity to make
vaue judgments, informed by available scientific evidence. When and if representatives of the dl
relevant and interested parties, including the generd public, can be brought together to darify
collectively and openly areas of agreement and disagreement, understand and apply the relevant
science, and perhaps even reach consensus on how best to deal with an environmenta problem, the
result should be a decision that is both scientificaly and socialy sound.*

2.3 What isa " High-quality Science-Based Environmental Decision?”

What are the properties of a"high-quaity science-based environmenta decison?” As noted
above, it israre that scienceis as complete as environmenta decision-makerswould like.  Nor is
complete scientific understanding ether necessary or sufficient for high-qudity decison-making. Asthe
agency charged with protecting the nation's environmenta hedth and welfare, EPA cannot afford to
walit for complete understanding before acting. When thereis a plausible prospect that damage is
occurring, or could occur, it is appropriate for EPA to take protective action.

Thus, by "high-quaity science-based environmenta decisons' we mean decisons that:

a) are based on a careful and complete review and critical evauatior? of the available
scientific evidence;

b) are based on an andlysis of that evidence according to well-established methods and
practice in decison and policy science; and

) combine the resulting scientific understanding and ingghts with an appropriate set of
vaue judgments that reflect public preferences and EPA's obligation to protect
environmentd hedth and wefare.

2.4 What Isa" Stakeholder ?”

In conducting this study, the SAB found that the term "stakeholder” has now been stretched to
include dmost any group imaginable. However, mogt dictionaries contain just asngle definition for the
term "stakeholder,” a definition that does not include contemporary usage. A stakeholder is defined as:

n. one who holds money, etc. bet by others and paysit to the winner.

While this definition does not capture contemporary usage, it is subtly symbolic. Clearly, the
stakeholder of the traditiond dictionary definition should hold the interests of othersin trust and be
counted on to serve those interests in afair and expeditious manner, on the basis of an objective
assessment of the ate of theworld. By this definition, the EPA is US society's stakeholder for
environmental protection!



The Nationa Research Council (NRC) report Under standing Risk® views stakeholders as
including both "interested” as well as "affected” parties. In contrast, the EPA Agency-wide 2000 Public
Involvement Policy” adopts a narrower definition of stakeholder. It differentiates between “the public,”
by which it means any member of the generd public; “stakeholders” by which it means that sub-set of
people and groups “who have a strong interest in the Agency’ swork and policies;” and “affected
paties,” by which it means “individuas and groups who will be impacted by EPA policies or
decisons.”

We prefer the NRC' s broader definition and will useit in this report becauseit is our belief that
members of the generd public —who may not be directly affected by, but as citizens certainly have, or
with time and attention could develop, an interest in environmentd decisions — should be included in any
genera consideration of stakeholder processes.

Stakeholder processes can be classified and used in several ways. At our March 2000
workshop, presenter Dr. Juliana Birkhoff, of the environmentd dispute resolution firm RESOLVE Inc.,
noted that stakeholder processes may be used to:

a) define or frame a problem;

b) provide feedback to better inform decision-makers about proposed aternative courses
of action;

) develop arange of options and/or criteriafor good decison-making; or
d) actually make decisions?®

While this Commentary uses a broader definition of “ stakeholder” than the EPA draft Public
Involvement Policy, we use a narrower definition of “stakeholder processes.” We include as
stakeholders non-expert and semi-expert citizens and citizen groups, independent of their initid degree
of interest in the issues or the magnitude of the impacts they will experience, aswell as representatives
of environmental non-governmental organizations, corporations, and other private parties with
economic or other interests in the decisions being made. However, we limit “ stakeholder processes’ to
gtuations in which such groups work together to perform the four kinds of tasks listed in the paragraph
above.

It turned out to be rather difficult to find examples of processes that involved representatives of
the genera public® Thisfact may reflect a problem with the design of many current processes!® The
participantsin many of the cases that were first suggested as examples of stakeholder decison
processes involve representatives from various indder and expert communities or people with materid
interest in the outcome. However, with some effort awide range of examples was found, including a
number which involved sgnificant participation by members of the generd public.



3. FINDINGS AND RECOMMENDATIONS

In our workshops, and our reading of the literature, we examined stakeholder processes that
encompassed both our broad definition, of "interested and affected parties' aswell as the narrower
definition of "affected parties” Except where noted, the findings and recommendations that follow
apply to both. As previoudy noted, our recommendations are directed at group processesin which the
participants include non-expert and semi-expert citizens, and/or representatives of environmenta
non-governmental organizations, corporations and other private parties in which the group is asked to
work together to: define or frame a problem; develop feedback in order to better inform decision-
makers about proposed aternative courses of action; develop and elaborate a range of options and/or
criteriafor good decision-making which a decison-maker might employ; or, either explicitly or
implicitly, actuadly make environmenta decisons.

3.1 An Adequate Treatment of ScienceisPossible

Among the specific cases we examined, we saw a number of examples of stakeholder
processes that effectively reviewed and used rlevant science in their ddliberations™* Al of these
examples had three things in common:

a) high-qudity staff available to summarize and interpret the science*

b) aprocess that gave stakeholders the time and support needed iteratively to refine and
reshape the scientific questions that staff were asked to address™ and develop new
questions as participants understanding of the issues evolved;** and

C) substantid resources to support the review of reevant scientific evidence and the
development of summary scientific materidsin aform that wasinteligible to the
stakeholders.

Unfortunatdly, these three conditions were not present in many of the stakeholder processes we
reviewed.®

Finding 1: An adequate trestment of science is possible in stakeholder
processes, but typically only if substantia financia resources, adequate
time, and high-qudity saff are available from the outset to dlow the
necessary deliberation and provide the necessary support on an
iterative bads through ongoing interaction with the stakeholders.
Absent such resources, stakeholder decision processes, of the types
congdered in this Commentary, frequently do not do an adequate job
of addressing and dedling with relevant science.



Adequate time is important both to alow stakeholders to understand fully the science and its
implications, and to engage in ameaningful deliberative process with other participants.

By "high-quality staff" we mean staff who combine good technical understanding and andytica
skillswith an understanding of the broader decision context, good communication skills, and an &bility
to respond flexibly to, and support, the needs of the stakeholders. 1n anumber of the successful
examples that we examined, staff support aso included one or more trained facilitators who could work
congtructively to support the progress of the group ddiberations.

In fairness, we should note that more traditional decision processes aso sometimesfail to do an
adequate job of addressing and dedling with relevant science. In this context, Beierle'® appropriately
asks. with what standard of decision-making should we be comparing stakeholder processes? He
notes that studies of agency decision-making suggest that the status quo to which stakeholder processes
are an dterndive often dso falswell short of theided of "expert-led scientific decison-making.” While
this observation has a" second-best” appedl, we take little comfort from it because the SAB is charged
with "making a pogtive difference in the production and use of science in the Agency,” independent of
the decision process employed.*’

3.2 Mechanismsfor Technical Support

Careful thought must be given to designing the form that technica staff support should take for a
particular stakeholder process. As discussed in paragraphs below, different arrangements are likely to
best serve different circumstances. In anumber of the most successful examples we reviewed, the set
of stakeholders shared a common pool of supporting staff, as opposed to each being given resources to
go off and commission their own separate experts. This approach appeared to have three advantages:
it minimized the risk that deliberations would deteriorate into dueling experts; it built a sense of shared
problem understanding; and it tended to focus the group on the necessary value choices, making it
harder to hide behind the science.

Finding 2: While gaffing arrangements should be tailored to the needs
of specific stakeholder groups, it is often better to support a
stakeholder process with a single balanced team of expert staff rather
than give each stakeholder group a budget to go out and retain their
own experts.

Theissue of control is obvioudy important when the same staff isto be used by dl participants,
particularly because different participants often come to the proceedings with vastly different resources.
In the best examples we saw, the group was able to agree collectively on what questions they wanted
staff to address. Often those questions changed as the process proceeded and participants
understanding evolved. When the Agency is providing technica support, it isimportant to avoid the
temptation to shape the proceedings by controlling the content of the technical support.



While there is good evidence that a shared staff and shared resources can be very beneficid in
many stakeholder settings, the literature is not sufficiently clear to support the conclusion that thisis
aways the best procedure. For example, there may be Situations in which a topic has become so highly
polarized that stakeholders cannot collaborate effectively. The Agency might il find it useful to
arrange separate technica support for different stakeholders, and then seek input from each.

Respondents in an Environmenta Law Indtitute interview-based study expressed mixed views
on thistopic.’® Many were probably most familiar with adversaria processes. It is not clear whether
those who strongly supported expanded use of technica assistance grants to individual organizations
had experience with processes which provide common technica assstance to dl participating
dekeholders. Smilarly mixed views are reported in interview resultsin a study by Suzanton
Associates.®® In both these cases, what is reported are opinions, not actua experimentd findings, that
compare different procedures for providing technica support.

3.3 The Need for Participant " Buy-In"

Our workshops identified examples in which difficulties arose because some of the participants
came to the process with strong preconceptions about the nature of the problem. When areview of the
science began to suggest that the problem should be reframed, difficulties arose, and in & least one
case, key stakeholders walked out. Whether the problem being addressed is smple or complex,
achieving "buy-in" by dl participantsis ariticaly important.® If stakeholder decision processes are to
be basad in science, that "buy-in" must include a commitment by al participantsto explore dl revant
evidence and a willingness to reframe the problem if the science leads in unanticipated directions.

Situations can dso arise in which it isto the advantage of some (or al) stakeholdersto ignore
sdectively parts of the science, or to withhold information germane to the problem. The Agency itsdf is
not immune to these impulses. In such stuations, it isimportant that the process include some party
with a strong commitment to honoring the full range of scientific evidence®

Finding 3: If group stakeholder processes, of the types considered in
this Commentary, are to result in environmenta decisonsthat are
adequately informed by science, participants in those processes must
share a commitment to explore theimplications of all relevant science,
and awillingness to reframe the problems they address when scientific
evidence leads in unanticipated directions.

3.4 Stakeholder Processes Are Not a Solution to all Environmental Problems
Aswe noted in our discussion of definitions, stakeholder processes can be used to achieve a
number of objectives: @) to define or frame a problem; b) to obtain feedback in order to better inform

decison-makers about proposed aternative courses of action; ¢) to develop and elaborate arange of
options and/or criteriafor good decision-making; or d) to actually make decisions.
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The use of stakeholder processes to serve the first three of these objectives posesrelatively few
problems, since dl parties understand that legaly authorized regulatory decison-makers retain full
responsbility for dl decisons, and will use the results of the stakeholder involvement asjust one of a
number of inputs to inform their decisons.

However, many stakeholders, such as nationd environmenta non-governmenta organizations
and loca community groups, have very limited personnel avallable to participate in stakeholder
processes. They smply do not possess enough personnel or other resources to support serious
participation in more than amodest number of stakeholder processes at any one time.?

Finding 4. While stakeholder processes can appropriately be used as
avehicefor framing issues and darifying and informing decisonsto be
made by EPA and other regulatory decison-makersin awide variety
of settings, they should be used judicioudy and with sengtivity to the
fact that they can impose substantid burdens on the very limited human
and financid resources available to non-governmenta organizations and
loca community groups.

Studies of public participation have emphasized the importance of developing aclimete of
cooperation among participants, so that they are willing to consider aternative vaues and viewpoints
and the possibility of surrendering a portion of their individud autonomy for the collective good.
Trained facilitators can often be effective in helping to create such aclimate.  In their compardtive
evauation of eight models for environmenta discourse drawn from experience in Europe and the United
States, Renn, Webler, and Wiedemann? propose that efforts to increase participation be coupled with
sructurd incentives to foster and promote communitarian values. Such approaches, they argue, are
likely to be seen as more legitimate when problems are largely technical, impacts uncertain and
complex, and vaues in competition. Smilarly, the National Research Council Report, Under standing
Risk, in arguing for public participation as aform of broadly-based deliberation, saw a potentid for
enhanced decision-making by improving problem formulation, increesing shared knowledge, clarifying
views, and increasing acceptability of decisons.

State agencies and the EPA often face many more mandates than they have resourcesto
address adequatdly. In such situationsit can be tempting to ded with the problem by handing it to a
stakeholder group without providing significant resources. However, a least in the short run, good
stakeholder decison-making is typicaly more not |ess resource intensive than conventiond methods.
When agencies face more mandates than they have resources to cover, they should discuss the problem
publicly and frankly, and seek redress, either in the form of more resources, or in the form of more
redigtic mandates. Handing such problems off to stakeholders will not in generd lead to decisons
based on afull and careful consderation of dl relevant science, and actudly can compromise principles
of democratic procedure.

When environmenta decisions require tough and unpopular choices, regulatory agencies may
be tempted to turn the problem over to a stakeholder process. Of course, strictly speaking the Agency
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or other regulatory authority usudly retains ultimate legd respongbility. However, when the output of a
stakeholder processisimplemented as a decision with little or no modification, the stakeholder process
isbeing used, at least implicitly, to actually make decisons. Such cases require great care®

Finding 5: Using stakeholder process, ether explicitly or implicitly, to make regulatory
decisions - as opposed to using them as a source of input to decisions made by
regulators - should be undertaken with greet care. If it isto bedoneat al, it can
gppropriately be applied to only a modest subset of environmenta regulatory decisons
inwhich:

a) adequate gaff, generous financid resources, and sufficient time are available to provide
expert support on an iterative bas's;

b) parties are willing to adapt their thinking and the problem formulation to the
scientific evidence as it becomes understood,

) the problem being addressed involves a smdl number of well identified affected
parties who can all be made party to the decision process,

d) avehicleis provided for obtaining input from other interested but unaffected
parties, including members of the genera public, and

e) the legdly authorized regulatory entity, such as EPA or a gtate or loca agency,
explicitly retains aright to review, and if necessary, modify or rgect the
decison.

There is one further issue that requires clarification, if and when stakeholder processes are to be
used for decison-making. It is clear, both from the literature, and from the persona experience of
many SAB members, that environmenta conflicts often masguerade as arguments about science (i.e.,
about facts) when they are in actuaity arguments about values® Thisis not surprising, given the
raively privileged postion that we give to stience in environmenta decison-making and the difficulty
that many have in negatiating issues of value. As scientids, theinitid inginct of most SAB membersis
to cdll for asharp digtinction between issues of fact and issues of value, as suggested in the so-called
“Red Book” on risk.?® However, while it isimportant that environmenta decision-makers be clear
about this digtinction, we understand that practica politicd redity sometimes dictates a bit of public
ambiguity and that ng risks dways involve vaue choices.

How explicit decison-makers can beis partly afunction of evolving public understanding and
accepted practice. For example, thirty years ago, most regulatory decision-makers were extremely
reluctant to talk publicly about the fact that their decisonsimplied an implicit investment rate for life
saving.?” Today many agencies, such as Nationa Highway Traffic Safety Administration and Federdl
Aviation Adminigtration publish atarget number and require that proposed regulations be eva uated
agand thistarget.
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It can sometimes aso be awkward, or even counterproductive, for partiesin a negotiation to be
too explicit about their values and objectives. While they should be clear in their own mind about
fact/value digtinctions, there is evidence in the literature on negotiatior?® that when different partiesto a
conflict have different, and multi-dimensiona, objectives, progress toward a negotiated compromise
may sometimes best be served by not being overly explicit about who is gaining, or giving up, what.

These observations impose an additional limitation on when stakeholder processes can
appropriately be used for environmenta decison-making:

Finding 6: If and when a stakeholder processisto be used as the vehicle for
decision-making, great care must be taken to assure thet dl relevant interests are
represented in afull and balanced manner. Only then can modest ambiguities involving
fact-vaue tradeoffs be alowed to persst without risking serious errors in outcome.
Most environmenta decisions cannot properly be framed as a negotiation among a
modest number of well-identified stakeholders.

In summary, then, pressures to expand ingppropriately the use of stakeholder methods, in the
ways outlined above, should be resisted since overuse holds the potentid to yield decisons that are not
well founded in relevant science and to place great burdens on non-governmental (NGO) and
community groups. Over-use could give the technique a bad name and undermineits use in those
settings in which it can be very vauable®

3.5 Involving the General Public

During the course of our review, we found relatively few examples of stakeholder processes
that involved members of the generd public, as opposed to stakeholders with well-developed specific
interests. However, in as much as EPA's mission isto serve the broad public interest, and the greatest
value of stakeholder processes is as a source of advice to decisions made by regulators, we believe that
Agency decison-makers could find it very useful if they developed and used processesin which
"jury-like" groups of representative members of the generd public were asked to become
knowledgeable about, and provide advice to the Agency on important environmenta decisons. We
use the phrase "jury-like" as a short hand to refer to representative groups of citizens chosen through
some appropriate random process (which excludes interested parties), who are given the time and
resources to understand and offer informed advice on an important regulatory issue. There has been
consderable experience in both the United States and Europe with the development and use of such
methods. This experience has demonstrated that, given adequate time and resources, lay groups can
perform extremely well in such advisory capacities®

Finding 7: The EPA should explore the development and appropriate use of randomly
selected (i.e, disnterested jury-like) groups of members of the genera public asa
vehicle to obtain advice and ingght about public views to assst the Agency in
environmenta decison-making in the public interest.
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4. AGENCY ACTIONS

On the basis of the preceding, we believe that the Administrator would be well advised to take
two actions:

Recommendation 1. Develop brief guidance to the Agency on the appropriate use of
stakeholder processes in which groups are asked to work together to: define or frame a
problem; develop feedback in order to better inform decision-makers about proposed
aternative courses of action; develop and elaborate arange of options and/or criteria
for good decison-making which a decison-maker might employ; or, either explicitly or
impliatly, actudly make environmenta decisons. When aunit within EPA proposes to
use a group stakeholder process for such purposes, it should be asked to: a) judtify the
decison in afashion that addresses the seven findings of this report together with any
other concerns the Agency considers appropriate; b) base the proposed methods on a
careful reading of available literature; ¢) propose a specific strategy for evauation,
beginning early in the process S0 as to capture basdine data and using eva uation to
identify and improve participation programs during their implementation. 3

The recent literature contains a number of very useful anecdota guiddines and Strategiesto
develop and use scientific knowledge effectively in stakeholder processes. In the short term, persons
running stakeholder processes would be well advised to read these insghts and draw upon them
carefully in designing and conducting their process. In order to facilitate this, Appendix C, D, and E
reproduce three recent studies, which, taken together, do an excdlent job of summarizing the current
dtate of knowledge.

However, while intuition and skill will certainly aways be part of the operation of an effective
stakeholder process, many important issues can be framed as researchable questions. Thisleads to our
second recommendation:

Recommendation 2: Direct the Office of Research and Development, in collaboration
with the Program in Decison, Risk and Management Science at the Nationd Science
Foundation, to undertake an extramural program of experimental studies, at aleve of
$3 to $5-million over the next five years, that is designed to build upon exigting literature
and sysemdticaly address the following questions:

a) What are good strategies for developing and summarizing available scientific
knowledge for use by non-technica and semi-technica participantsin
stakeholder processes?

b) What are good drategies for introducing available scientific knowledge and
assuring that it is adequatdly used in stakeholder processesinvolving
non-technical and semi-technical participants?
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) How can "representative’ members of the generd public (as opposed to those
with specid interests and expertise) be sdlected? When they are used in
processes that adso include interested parties, how can they be helped to retain
their "representative’ status as the process proceeds?

d) How can stakeholder groups be assisted in understanding and dealing with the
limits to scientific knowledge and with scientific uncertainty?

e) What methods can best be used to evauate the performance of stakeholder
processes both during and after their operation?

We proposed that the research be done collaboratively with Nationa Science Foundation
Decison Risk and Management Science program because EPA lacks the necessary socia science
research skills to develop and perform such work on its own. We recommend an extramural program
because there are anumber of excellent gpplied socid science research groups across the country and
elsawhere which are well qudified to undertake such work. We recommend afunding level of $3to
$5-million over five years because it will require aminimum of $1 to $1.5-million for any one group to
develop and perform the necessary experimenta studies, and it will be important to have more than one
group addressing severd of these questions in order to have the benefits of multiple perspectives and
approaches.
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3. See: U.S. Environmenta Protection Agency, 1987, Unfinished Business: A Compar ative
Assessment of Environmental Problems Washington DC; Science Advisory Board, 1990,
Reducing Risk: Setting Priorities and Strategies for Environmental Protection, EPA-SAB-EC-
90-021, 1990; and Science Advisory Board, 2000, Toward Integrated Environmental Decision-
Making, EPA-SAB-EC-00-001.

4. Stern, Paul C. and Harvey V. Fineberg, Editors, 1996, Under standing Risk: Informing
Decisionsin a Democratic Society, Committee on Risk Characterization, Nationd Research Council,
Washington, D.C.

5. Critical evauation isessentid. Whileit is not correct to characterize most incomplete science
as"junk”, it is dso the case that scientific findings can vary subgtantialy in qudity, and the amount of
weight they are given in decison-making should be weighted by their qudlity.

6. See Stern and Fineberg, Understanding Risk: Informing Decisions in a Democratic
Society.
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7. U.S. Environmentd Protection Agency, 28 December 2000, Draft Public Involvement
Policy, FRL-6923-9, 82335-82345.

8. Note that these objectives for stakeholder processes are quite different from those for the peer
review of scientific or andytica products. The latter requires the consdered critica judgment of
experts.

0. Thomas Belerle (Appendix 3, page 16) notes that "there is a tendency to assume that the
citizens participating in environmenta policy decisions are laypeople rather than experts. Yet the
capacity that participants bring to the table can often be quite impressive..." In the 239 case studies he
reviewed, he observesthat "...in roughly 40% of the casesfor which data ...[were] available, there
was asgnificant level of technica capacity among most of the participants. In another roughly 45%,
there were a least some participants with sgnificant technica cgpacity who could act asinternd
technical resources for the rest of the group. In the remaining cases, participants had little overt
technicd or issue-related expertise. Itisonly to thislast 15% that the labd 'lay public' most

appropriately applies.”

10. Kasperson, Roger K., 1986, Sx propositions on public participation and their relevance
for risk communication, Risk Anaysis, 6 (No.3), 275-281.

11.  TheMicrobid/Disnfectant By-product Federd Advisory Committee convened by the Office of
Ground Water and Drinking Water wasiilludtrative of an activity in which adequate resources and
dedicated staff were committed to the support of a ddliberative process. Despite the fact that the issue
was complex and there were severa vested interests, the process was brought to a successful
concluson. An equadly important factor was that the groups represented on the committee appeared to
recognized thet it wasin their own interest to cometo aresolution. The uncertainties on the scientific
bass avallable for decison-making were such that any one of these groups could have staked out an
unreasonable position.

In contrast, the Snake River TMDL activity never cameto clear resolution. In part, the failure
of the process gppeared to be due to the failure of the Agency to commit sufficient resources early in
the process. The discussion of the project raised the issue of whether most of the parties with an
interest were committed to coming to a common agreement or were Smply to defending their own
interests. More up-front investment of resources may have lead to a better definition of the problem to
be resolved and drawn in stakeholders. Alternatively, a conclusion could have been reached thet this
was not a problem that could be dedlt with by a stakeholder process.

12. In their report, "Building Capacity to Participate in Environmental Protection Agency Activities:
A needs assessment and analysis' (1999) the Environmenta Law Ingtitute notes that some of the
groups and individuas they interviewed in their sudy "strongly emphasized the need for more technica
assigtance, because of the technicad nature of EPA decisions. They thought that EPA should not shift
the burden to perform technical andyssto citizens and communities — the agency should trandate
citizen concernsinto technica terms rather than require citizens to assume that responshility..."
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13.  Sequentid processes in which staff summarize the science without subsequent iteration have
frequently not been very successful. While staff needs to get stakeholders familiarized with the broad
range of relevant science, stakeholders need to be able to frame questions and ask staff for andyss
which is responsgive to their specific questions and concerns.

14. In place-based processes, it is a'so important to note that participants can sometimes bring in
loca knowledge which might otherwise be overlooked.

15. See two useful reviews of different types of public participation: Fiorino, Danid, 1990, Citizen
Participation and Environmental Risk: A Survey of Institutional Mechanisms Science,
Technology, and Human Values, 15 (No.2), 226-243 and Creighton, James L, Jerome Délli Priscali,
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16. See page 29 of Appendix 3.
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regulators should play this role, dthough sometimes they too may find it convenient to use the science
sdectively. In some circumstance, it may be possible to arrange for academic or other expert

participants to play thisrole.

22. A good example of both appropriate and inappropriate uses of stakeholder groups is provided
by the need to develop 40,000 TMDLs. Whileit is sometimes appropriate to involve stakeholdersin
addressing the problem of how to alocate dlowed pollution loads, it is not appropriate to ask
stakeholder groups, acting on their own, to assess the data and models used in establishing those loads,
nor is it reasonable to expect that environmenta NGOs will be able to produce participants for more
than amodest set of the most important decisons.
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October 7, 1999
EPA-SAB-EC-COM-00-002

Honorable Carol Browner
Adminigtrator

U.S. Environmentd Protection Agency
401 M Street, S.W.

Washington DC 20460
Subject: Science Advisory Board Commentary on the Role of Sciencein “New
Approaches’ to Environmenta Decisonmaking that Focus on Stakehol der
Involvement.

Dear Ms. Browner:

In recent years the Agency has devoted considerable attention to developing and
promoting new, more flexible, and adaptive gpproaches to environmenta regulation. Many of
these address the problems of specific places, specific economic sectors, or especialy vulnerable
populations such as children or the disadvantaged. In dl of these efforts, the Agency has worked
hard to develop and use new gdrategies for enligting the active advice and participation of
relevant stakeholders. Of course, EPA has dways sought and encouraged public input, but this
new focus on stakeholder involvement is awe come effort to make environmentd regulation
more democratically responsive. Asarecent review by Y osie and Herbst* has shown, learning
how to mogt effectively involve stakeholders is an ongoing process which deserves continuing
attention.

Involving representatives of specific concerned or affected parties in environmental
decison making is clearly important. However, the Agency dso has aresponshbility to represent
the broad "public interest” in environmenta decison-making. Cynics may argue thet thereisno
such thing as "the public,” only interest groups. But the concept of the genera public interest
lies at the heart of many of our most cherished democrétic indtitutions. For example, we don't
gopoint acommittee of the family of the accused and the family of the victim to try crimind

Terry F. Yosie and Timothy D. Herbst, "Using Stakeholder Processes in Environmental
Decisonmaking: An Evauation of Lessons Learned, Key Issues, and Future Challenges” Ruder Finn,
Washington, September 1998.
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cases. We gppoint an unbiased jury and give them the mandate to determine the facts on the
principle that in the long run justice based on factud truth serves the best interests of the public
a large.

Inasmilar way, the interests of the generd public are best served when, in addition to
addressing the interests and needs of stakeholders, environmenta decisions are dso based on a
full and careful congderation of dl available science. Sometimes, such afull and careful
congderation aso serves the immediate interests of specific takeholders But often it does not.
Polluters may be influenced by compelling short-term economic interests. Environmentd
activiss may be motivated by their specific politica agendas. Affected citizens may be
motivated by perceptions, concerns, and palitical agendas that are only partidly informed by
available science. In short, involving stakeholders in the decision making process does not
guarantee that decisions will be based on a secure scientific foundation and, therefore, does not
assure that the broader public interest will be fully served.

Basing decisons on a careful consderation of al available science isabasic part of the
EPA'smisson. However, in the press of day-to-day operation even the Agency may be diverted
from thismisson. For obvious and legitimate politica reasons, the Agency isinterested in
minimizing controversy. Especidly in newer decison environments, which involve a greater
focus on conaultation and negotiation among directly involved stakeholders, thereisarisk that
the broad public interest in assuring that decisions are based on afull consgderation of al
available science may receive too little attention.

One way to minimize thisrisk isto work on evolving better mechanisms to assure that
available science gets adequately reviewed for, and consdered in, such decison settings.
Equdly important is the need to identify gaps in knowledge uncovered in such decision settings,
so that research agendas can be responsive to these needs.

We enthusiagticdly support the Agency's efforts to develop and promote new, more
flexible, adaptive gpproaches to environmenta regulation. They are responding to an important
need. Asthese new approaches evolve and mature, we urge you to lead the Agency in amore
systematic congderation of how science can mogt effectively be reviewed for, and considered
and used in, these new decision processes.

For our part, to assst in this effort, representatives from the Science Advisory Board
(SAB) have been participating in a series of internd workshops on “New Directionsin EPA
Science: Workshops on Innovations in Environmental Protection” being run by the Office of
Research and Development. When these are complete, the SAB Executive Committee plans a
series of its own workshops, to which sdlected Agency, SAB and outside partieswill be invited
to discuss how science is being reviewed and used, and how it might better be reviewed and
used, in each of anumber of new programs and offices. In advance of these workshops, we plan
to invite anumber of senior Agency officiasto give us feedback on this commentary. Arewe
inappropriately concerned? Are there mechanisms dready in place that adequatdly mitigate the
risks we have discussed? Are there important aspects of the issue that we have perhaps
overlooked and need to consider?
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We hope you will support and join us in advancing this important agenda.

Sincerdly,
19 19
Dr. Joan Daisey, Chair Dr. Granger Morgan, Chair
EPA Science Advisory Board New Approaches Subcommittee

EPA Science Advisory Board
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NOTICE

This report has been written as part of the activities of the EPA Science Advisory Board,
apublic advisory group providing extramurd scientific information and advice to the
Adminigrator and other officias of the Environmenta Protection Agency. The Board is
sructured to provide baanced, expert assessment of scientific matters related to problems facing
the Agency. This report has not been reviewed for approva by the Agency and, hence, the
contents of this report do not necessarily represent the views and policies of the Environmenta
Protection Agency, nor of other agenciesin the Executive Branch of the Federd government, nor
does mention of trade names or commercia products congtitute a recommendation for use.

Digtribution and Availability: This EPA Science Advisory Board report is provided to the EPA
Adminigtrator, senior Agency management, gppropriate program staff, interested members of the
public, and is posted on the SAB website (Www.epa.gov/sab). Information onits availability is
aso provided in the SAB’s monthly newdetter (Happenings at the Science Advisory Board).
Additiona copies and further information are available from the SAB Staff [US EPA Science
Advisory Board (1400A), 1200 Pennsylvania Avenue, NW, Washington, DC 20460-0001; 202-
564-4546].
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Appendix B--Summary of the Four Workshops Conducted by the SAB Executive
Committee on the Role of Science in Stakehol der-based
Environmental Decision Processes



B.1. Meeting with Agency Official: Science and Stakeholder Involvement in the Agency's
New Approaches

Date and Time: November 30, 1999, 1:00-3:00 p.m., during the SAB Executive Committee Meeting
Purpose: To discuss with agency leaders' the Board's Commentary EPA-SAB-EC-COM-00-002,
"Commentary on the Role of Sciencein "New Approaches' to Environmenta Decisonmaking that
Focus on Stakeholder Involvement”

We come and Introductions - Dr. Granger Morgan welcomed participants and asked them to
introduce themselves and give a brief description of thelr organization. He then summarized the
Commentary |etter, described the SAB's plan for a series of workshops on the topic, and then invited
Agency representatives to give advice and guidance to the Board.

Discusson. Mr. David Davis (Office of Water) began the discussion with the cavest that
"nothing is broken" with Agency stakeholder processes. He stated, however, that it was appropriate to
examine how to address technical issuesthat arise at different scales of decison making, such asat the
locd leve or the ecosystem level. He identified the Nationd Estuary Program (NEP) asa
well-established program that has significant resources and a process for creating Community Advisory
Councils. He characterized the NEP approach as "workable."

Dr. Norine Noonan (Office of Research and Development) stated that the Agency was faced
with "tough problems’ that pose mgor challengesin time and scde. The Agency is faced with assessng
and addressing ecosystemn impacts, long-term effects of pollutants, cumulative risks, and
inter-generationa impacts. Scientific tools are not available for addressing these complex issues, yet
communities want to know impacts. Thereis aneed to establish aframework for dealing with
stakeholders, before specific tools are available.

Ms. Elizabeth Cotsworth [Office of Solid Waste and Emergency Response (OSWER)]
introduced her office as one that does not specidize in science, as does the Office of Research and
Development. Her office uses multiple processes to identify the different kinds of science rdated to an
issue and then uses Agency science as a catayst to get more scientific information from stakeholders.
Asaresult, work on issues generates a mixture of science and stakeholder involvement. OSWER uses
avariety of peer review processes to tease out the science.

OSWER has dso developed Technicad Assistance Grants that enable community groups to
enlist independent consultants who help them address science issues.

Ms. Cotsworth described a mechanism her office used to involve stakeholders in the scientific
issue of removing slver as atoxicity characteristic. Stakeholders were asked to nominate a pool of
peer reviewers. Peer review proceeded to evaluate available science.

Mr. Davis then suggested the Board make a distinction in its thinking on stakeholder processes
between activities that involve stakeholdersin EPA decisons and activities where EPA is providing
information and science to help stakeholders make decisons.

Mr. James Hanlon (Office of Water) pointed out that most environmental programs are
delivered by state and local governments through well-established processes. Some new approaches,
such as community-based environmental protection and Project XL are examples of where EPA has
Set up new processes. He suggested that it was alegitimate question of how to ensure science in those
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efforts.

Dr. Carl Mazza[Office of Air and Radiation (OAR)] stated that the Air Office generaly
focuses on nationd poalicy, not site-specific decison making.  He suggested that the variety of
stakeholder processes at EPA varies greatly, and no one approach was appropriate for all.

Dr. Mazza explained that a the nationd leve, his office works with the Clean Air Advisory
Committee, where technical papers are presented that generaly do not have peer review. Oncethe
Agency decides to take and act on the advice of the Committee, however, the science component of
the adviceis scrutinized and peer reviewed.

At the nationd level, EPA's Indoor Air Program brings together stakeholders from industry, the
building trades and other groups for developing guidance documents. The program has developed a
facility for peer reviewing their guidance.

OAR has developed negotiated rules within the Maximum Achievable Control Technology
Program. The science has involved establishing a baseline that describes practice that the Agency can
set asabasdine. These negotiations are followed by aforma proposal, where technical documents are
scrutinized.

OAR isembarking on a nationd-level effort to address air pollution related to airports.
Stakeholders will be involved in developing emissonsinventories and avariety of andyses. The
Agency has yet to determine whether and how review of technica documents will happen.

Dr. Terry Young asked about the relationship between the Agency's technicd work and
stakeholder consensus. What hagppensif the technica work indicates a different direction than the
stakeholder process?

Ms. Cynthia Dougherty (Office of Water) explained that regulatory negotiations require an
initid agreement among parties about the scope and purpose of negotiation. In that process, EPA must
be careful not to cede authority to make certain decisions to the negotiation processes. |n some cases,
dtekeholders identify issues or evauate what can be accomplished by atechnology. Then EPA will
provide this information to its personne who will conduct arisk assessment.

In the Microbid Disinfectant Byproduct (MDB) Rule in Phase Two, the not-for-profit group,
RESOLVE, isworking with stakeholders to identify an array of scientists to make presentations to the
stakeholder group. Through that process the group will learn about EPA's science and industry's
science. Oncethat processis concluded, EPA will conduct its risk assessment.

Dr. Noonan interjected that the "best scienceisin the eye of the beholder." She commented
that it is difficult to give stakeholders an understanding that science is dynamic, thet it has areas of
disagreement and uncertainty, but that rulemaking and decison-making sill have to hgppen. Ms.
Dougherty commented that the MDB process will benefit from stakeholders broader understanding of
scientific uncertainty.

Dr. Robert Ward (Office of the Administrator) pointed out the important role that "neutras'
(e.q., fadilitators, negotiators, fact-finders) play in stakeholder processes. He commented that neutrals,
aswdl as Agency participants, may vary in the experience and knowledge they bring to environmenta
issues. Asaresult, sakeholder processes may have varying effectiveness.

Mr. Jeff Morris (ORD) focused his remarks on the SAB question "Are there mechanismsin
place to ensure that stakeholder involvement does no harm to the science?' He suggested that for
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regulatory development, mechanisms were in place theoreticdly, if ORD were engaged early in the peer
review process. For non-regulatory processes, however, he suggested that the Agency did not know if
mechanisms were in place.

Dr. Noonan followed his comments with severd observations. When a specific Steisat issue,
acommunity often wants scientific information it doesn't have. How does a community obtain that
information? Or work with whatever information is available? She suggested that locd issues, like
those a Tom's River, indicate that communities have questions and may use information that is not
adways vdidated. EPA doesn't dways understand what's happening at these Sites.

In response to a question from the Chair about how to integrate science in the process and
whether there might be a need for applied socia science research on thisissue, Dr. Noonan responded
that ORD has been working with the Nationd Environmentd Justice Advisory Committee to develop a
research agenda.

Dr. Peter Grevatt (OSWER) then described activities in the Superfund program. He
commented that on some of the Site-specific projects, there are Superfund Community Working
Groups, where a broad range of stakeholders has been participating in working groups &t the
community level. These working groups, convened by EPA, have dso included the Agency for Toxic
Substances and Disease Regidry. There are opportunities to identify information needed by
gakeholders (e.g., bioavailahility studies) and provide that information. The generd purpose of the
Working Groups isto help people understand and contribute to the process.

Dr. Gerdd Filbin (Office of Policy, Economics, and Information) suggested that despite the
Agency's negotiated processes and new socid profiling tools, the Agency must il find ways of taking
stakeholder input serioudy.

Ms. Claudia Wdlters (Office of Research and Development) discussed a mgor trangition
underway for ORD. Her officein the past has primarily dedt with nationd scientific issues.
Community-based science projects have raised novel issues: how to trandate and deliver science to
specific locations, and how to address the resource needs associated with a community science
program. Sheinformed the group that ORD has developed a Community Science Team. It hasaso
held two Agency workshops in aseries of five overdl on the topic of community assessment. To date,
the workshops have focused on community-level questions and the information available to answer
them. The workshop planned for February will focus on how to address information gaps. Future
workshops will ded with the issues of building community capacity and communicating science to
communities. She dso ated that ORD has completed an inventory of its own community assessment
toals.

Dr. Linda Greer (SAB Executive Committee) noted that there is an important distinction to be
made between situations when the science on an issue is not certain and Situations where science has
something clearly to offer the process. She emphasized an important difference between providing
information and data to community groups, as opposed to providing science to them

The Chair then invited comment from al in the room on the topic of science and stakeholder
involvement. Dr. Thomas Belerley (Resources for the Future) commented that his research has shown
cases Where stakehol ders have taken action to seek out and create the science they need (e.g., stream
monitoring) and that stakeholders agreement on Strategies to find the facts have helped to address and
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resolve disputes.

Mr. Dave Clarke (Chemica Manufacturers Association) encouraged the SAB to address the
topic of science and uncertainty. Dr. Gail Charnley (Hedlthrisk) pointed out the need for research on
science and stakeholders. Sheisworking on a project for the American Industrial Health Council
which will be an integrated study of science, decison-making and stakeholder involvement. 1t will rely
primarily on case studies. Dr. Eugene Rosa (Washington State University) asked whether thereisan
assurance that the selection of stakeholders truly represent the diversity of public interest in an issue.

Ms. Kathleen Bailey (Office of Policy, Economics and Information) encouraged the Board to
involve regiond officesin future discussons and suggested a videoconference mechanism. Shedso
identified two professond associations of "neutras' that might be a resource to the Board: the
International Association for Public Participation and the Society of Professonds for Environmental
Dispute Resolution.

Mr. Dave Davis suggested that the Board pick a subset of stakeholder involvement activities for
afocus. He suggested that the Board look at community-based efforts, estuary activities, or
watersheds, where EPA is providing information and tools to communities and the communities are
combining intuition and analysis to reach their decisons. Mr. James Hanley suggested that the Board
focus on watershed efforts to develop Tota Maximum Daily Loads, sSnce that program is amgor
current initiative. Mr. Thomas Carrato (Monsanto, liaison with the Children's Hedlth Protection
Advisory Committee) suggested that the Board focus on issues where the science isleast certain and
decisons are most emotiond and intuitive.

Action item(s):

1. The SAB Executive Committee will hold a second workshop on Science and Stakeholder
Involvement on March 7, 2000, where there will be presentations of research and analyses on this
issue.

2. The DFO for the Executive Committee Workgroup on New Approaches, Angela Nugent,
will contact participants, as needed by the workgroup, for additiona information on their stakeholder
involvement activities.

B.2. Workshop on the Role of Sciencein Stakeholder Processes
Date and Time: March 7, 2000, 2:00-5:00 p.m., during the SAB Executive Committee Meeting

|ntroduction

Dr. Morgan opened the discussion with an introduction that provided background on the SAB
Commentary (October 7, 1999) that stated the Board's support for new, more flexible and adaptive
approaches to environmenta decison making. The Commentary also stated the Board's concern that
the broad public interest in assuring that decisions are based on afull consderation of dl available
science may not dway's recelve as much attention asiit should in new gpproaches that increase
emphasis on consultation and negotiation among directly involved stakeholders.

He introduced the gods of the session: (1) to hear reports from others who are studying the
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issue have learned about how science has been reviewed and used in stakeholder processes, and (2) to
examine a number of specific case examples of how science has been or is being reviewed and used.

He identified two objectives for the workshops undertaken by the Board: (1) to suggest a set of
best available practices that the Agency might promote and (2) to identify gpplied socia science
research that could sgnificantly strengthen the review and use of relevant science in stakeholder
decision processes.

Presentations and Discussons

The firgt presenter was Dr. Juliana Birkhoff, Director, Center for Research and Education, a
RESOLVE, Inc. She summarized the results of a study just completed in collaboration with the United
States Indtitute for Environmenta Conflict Resolution in Tucson, Arizona, and the Western Justice
Center Foundation in Pasadena, Cdifornia, entitled Managing Scientific and Technical Information
in Environmental Cases; Principles and Practices for Mediators and Facilitators. She described:
(1) severd categories useful for understanding different kinds of stakeholder processes (e.g., by branch
of government they relate to and by intended god or outcome); (2) the focus group process she used to
gather information; (3) barriers that mediators and stakeholders encounter in addressing scientific and
technology issues, (4) successful strategies that they have used; and (5) suggestions for further research
and gpplications of her findings.

Action: Dr. Morgan asked SAB Steff to provide a copy of Dr. Birkhoff's dides and draft
paper to Executive Committee Members.

The second presenter was Mr. Jeffrey Morris, Office of Research and Development, Office of
Science Policy. He spoke on " Stakeholders and EPA Science: An ORD Perspective.” He described
four different cases where ORD has engaged stakeholdersin its work: (1) Science Planning 2000
(SP2K); (2) Border 21; (3) EMAP/MAIA; and (4) the Eastern Columbia Plateau Aquifer. In hisview,
these efforts heped ORD mest its god of sound science in support of the Agency's misson.

The next part of the workshop addressed science and stakeholder issuesin selected National
Estuary Programs (NEP). Ms. Holly Greening, Senior Scientist, Tampa Bay Estuary Program,
presented an overview of how modeing and other science activities have influenced the work of her
Program. She emphasized the importance of modeling in building understanding of the importance of
reducing nitrogen loadings. Mr. Jake Stowers, Assstant Administrator for Pinellas County and Mr.
Greg Williams, Environmentd Manager for IMC-Agrico, both participants in the Tampa Bay Nitrogen
workgroup, participated by phone. They emphasized the importance of the god set by the Tampa Bay
NEP, to increase sea grass production, and the importance of the Nitrogen modd in helping
participants understand how to address the godl.

The second speaker to describe science and stakeholder activitiesin an NEP was Dr. Joseph
Costa, Executive Director, Buzzards Bay Project National Estuary Program. He described the
development of a citizen-based water quaity monitoring program that had mgor impacts: (1) it
increased citizen awareness of environmental conditions; (2) locd citizens used the information to
influence locd authorities to make decisons regarding land use and pollution run-off; and (3) it dso
helped the NEP refineits Nitrogen loading strategy and goals so that it was able to set standards for
more sensitive arees.
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Thefinal NEP spesker was Ms. Nancy McKay, Chair, Puget Sound Water Qudity Action
Team. She emphasized how her NEP, like dl NEPs has a Citizens Advisory Committee, developed
with broad stakeholder involvement, which works with a Science Advisory Committee. She listed
numerous accomplishments of these two groups working together, including: (1) opening of shdllfish
beds previoudy closed despite rapid growth in the Pugot Sound areg; (2) establishment on standards
for contaminated sediment; (3) amonitoring program that publishes an annua report; (4) development
of performance measures, Puget Sound Health 2000, distributed to over 400,000 households; (5)
research conferences held every two years to bring decision makers, students, citizens and scientists
together; and (6) education effortsincluding a program designed to helping sector groups (e.g., dry
cleaners) take research on the Sound and apply it to educating members of their sector to take
voluntary action.

She identified severd issues for atention: (1) how to reach beyond people immediately involved
in NEP activities to influence and involve broader stakeholder groups, (2) how to obtain religble data
on issues of concern, such as long-term monitoring and conditions of near-term habitat; and (3) how to
ensure that new environmenta activities, such as new investmentsin EMAP, can supplement and
complement NEP activities.

The Executive Committee then engaged in agenerd discussion of science and stakeholder
involvement. Membersidentified a need to clearly define the term "stakeholder.” They dso identified a
range of possible stakeholder involvement efforts to explore in future workshops, including:

Food Quality Protection Act and Pesticide Tolerance activities

Indugtrid Combustion Council rulemaking

Pollution Prevention Activity with Dow Chemicd

Ca Fed

Some case study that directly addresses the stakeholder identification issue
Stakeholder programs run by World Bank (e.g., world commission on dams)

oSubkwhNE

Action: Dr. Morgan asked SAB Staff to schedule a follow-up discussion of next steps for the
New Directions Workgroup of the Executive Committee,

B.3 Workshop on the Role of Sciencein Stakeholder Processes
Date and time: July 12, 2000 from 2:30-5:30 p.m. during the SAB Executive Committee Meeting

| ntroduction

Dr. Granger Morgan introduced the session, the third of four planned workshops & the
Executive Committee meetings to focus on science and stakeholder involvement. He mentioned that
the Executive Committee intended to include the following topics in the fourth workshop: an overview
of stience and stakeholder issues presented by Gall Charnley and additiond case studies involving lay
participants and controversa and interesting science. These case studies may address the CALFED
process, the Dow Pollution Prevention Experience, the Microbia Disnfection By-Products
Rulemaking, and science and the implementation of requirements for Totd Maximum Dally Loads.
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Presentations and Discussons

Three presentations followed. Mr. Thomas Belerly (Resources for the Future) reported on
preliminary results and preliminary conclusions from research funded by the National Science
Foundation on 225 cases involving stakeholder involvement. Hisfind analysis will address many issues,
including severd involving science in stakeholder processes. His presentation to the Executive
Committee addressed the following questions: (1) are stakeholder processes leading to better or worse
science? (2) are there checks and baances on the road to implementation?; and (3) how to benchmark
the effectiveness of science in stakeholder process.

He summarized briefly his modd for andyzing individua cases and coding informetion to be
andyzed quantitatively. His methodology included capturing information in each case about: (1) the
wider public; (2) the problem being addressed; (3) the participants directly involved; (4) the Agency
involved; (5) aspects of the process; (6) process outcomes, and (7) substantive outcomes.

Early andyss shows that the cases fdl into the following categories: (1) dightly more then half
were risk-related; (2) more than half-involved state and local government and addressed site- or
region-specific issues (27 cases identify EPA asthe lead Agency); and (3) the cases werefarly evenly
divided by type of process (information exchange, advisory without consensus, advisory with consensus
unclear, advisory with consensus, and negotiatiorn/mediation). Processes for identifying stakeholders
varied across cases. In some cases, organizers of the processes actively identified al groupsinvolved
and tried to find representatives of each; in other cases, "whoever waked in the door" participated.
Generally, stakeholders tended to be professond representatives of interest groups that had a stake in
the issue being discussed.

One mgor early conclusion presented indicated that stakeholder involvement generdly led to
better decisions than would have been made otherwise. Quality of decisons was assessed in three
ways. (1) direct measures (cost-effectiveness, pareto-optimality; opinions expressed); (2) indirect
measures (added information, technica anayds, innovative ideas, holistic approach); and (3) process
measures (improved access to technica information, improved technical capacity). Evidence of grester
subgtantive quality primarily was indirect and/or procedurd.

Mr. Beierly then discussed two casesin detail. The Ferndd Citizens Task Force involved a
15-person consensus-based advisory committee addressing a complex clean-up decision for a
weapons Ste. The committee participated in a 2-year process. It was noteworthy for its use of a
tool-box provided by the Agency and its technica consultant ( the toolbox ditilled technica information
on main topics into 2-page synopses) and the use of "Future Site," a board game to look at different
scenarios for cleanup that helped the committee work with multiple complex factors and options. The
process resulted in a decision that recommended amix of on-site/off-site disposa options that
minimized soil disruption and protected the aquifer. He characterized the result as afaster, cheaper,
more holistic solution than would have otherwise been reached.

The next case involved the Buffao River Citizens Committee, an Advisory Committee, where
consensus was not required. The goa was to reach adecision on arestoration plan, where there was
limited information. The processinvolved "high capacity” stakeholders, use of outside science,
emphasis on information gathering. The stakeholders developed a dataset used for the decision.

Mr Belerly's presentation then addressed the relationship between political and technica issues
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in the cases studied. He suggested that they were intertwined. Sometimes scientific uncertainty
gppears as asource of conflict. There are themes of mistrust of information and expertise. Technica
evaduation criteria are chalenged and a source of disoute. He contended, however, that solving
technica problems can dso lead to resolution of politica problems, that the "science and technica can
work together." He came to this conclusion because he saw the following themes gppearing in cases.
(1) sometimes conflict is resolved by resolving scientific disputes (epecidly through joint fact-finding);
and (2) trust isformed through equa access to expertise and technicd information. He suggested that
his preliminary results showed a relationship between consensus-based processes and cases associated
with higher qudity factors, dthough he gave the cavest that consensus-based decisons may aso involve
more time, resources, and are typically more intense processes that in themselves might lead to higher
leves of qudity.

On thetopic of checks and balances, he informed the audience that stakeholder processes
gppear to have a direct influence on decisons in 65% of cases and some influence in 90%, but that their
impact on implementation was ill an open question. Many of his case sudies show little relation
between decisions made and actud implementation achieved, and published literature dso bears out
this concluson. Many intervening forces may explain this disconnect: bureaucratic agenda and funding;
palitics; pressure from awider public and the media

The last mgor topic discussed involved the basdline for assessing stakeholder processes. Mr.
Beerly suggested that if the basdline was "manageridism,” this "traditiona” decison-making process
was a0 subject to political, non-technicd influence. He aso suggested that in American society there
is no consensus on whether such influenceisabad or good thing. If Americans are indeed worried
about politics or poalitica influence, he suggested that at least stakeholder processes are open and
would make the decision-making process transparent.

He concluded that the case study record was generaly reassuring. More cases lead to high
qudity decisons than not; there are many "bumps in the road to implementation,” and "decision-making
asusud" isalow hurdle when oneis measuring the qudity of casesinvolving stakeholder processes.

Generd discussion then followed. Executive Committee members asked about how the study
controlled for publication bias. Mr. Beierly answered that the data was coded for obvious presdection
(e.g., it indicated whether people writing up the case sudies were involved vs. whether it was written
up by an academic, whether it was begun early in the process before the outcome was determined).

He dso suggested that authors differed in their definitions of success from each other and from the
definitions used by the study.

Dr. Morgan and others asked whether the data could be analyzed to address several issues of
particular interest to the SAB: (1) were cases involving negatiation and mediation digtinctive?, (2) are
casesinvolving EPA didtinctive?, (3) are there different patternsif the case involves locd, Sate, regiond
or national issues?, and (4) are there any conclusions to be reached about cases where third-party
neutrals were involved in the process. Mr. Beerly indicated that he would be willing to investigate
these questions and provide the Executive Committee with information, along with an early version of
hisfind report.

The second presentation took place by teleconference. Dr. John Toll from Parametrix
presented the experience of stakeholder processes in environmenta decison-making in the Duwamish
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Egtuary in Washington State. He had prepared the briefing in collaboration with Ms. Sydney Munger,
Senior Water Quaity Manager for the King County Department of Natura Resources. In his
presentation he described the purpose of the project [which engaged stakeholders to advise the County
executive on whether the risks associated with combined sewer overflows (CSOs) worth the
$300,000,000 it will cost to control CSOs to the Washington State Standard and the next steps for the
King County CSO control program]. He described how the project identified stakeholders and
engaged them intensively in atwo-year process of identifying vaues to protect in the estuary and
agreement on findings of risk. He described that the process resulted in stakeholders high satisfaction
with the work of the committee and increased leve of trust. He dso indicated that the process for
identifying aternative options for spending the $300,000,000 was not made clear to the stakehol der
committee, and the "County should have addressed how redirected $$ might be used to achieve
community values." He concluded the presentation with some recommendations for research: (1) how
to manage conflicting time lines; (2) vaues to be protected vs. measurement endpoints; and (3) rules of
evidence for data admissibility, boundary issues, and stopping rules.

The Committee then engaged in a short discusson. They observed that problem definition was
key and wondered whether there was freedom to identify water quality problems "bigger than CSOs."
They dso noted that the process was expensive for the agency and the stakeholders involved and noted
that the process designed only to alow stakeholders a limited range of options for their work and
potential conclusions.

Thefina presentation, made by Dr. Henry Topper (US EPA, Office of Pollution Prevention
and Toxics) addressed the topic "Science in the Community: Lessons from the Work of the Batimore
Air Committee.” He described how his office in EPA entered into the Batimore Community
Environmenta Partnership formed in 1995 to address neighborhood problems and then committed staff
to three years of working on issues identified by the partnership, especidly through its Air Committee.
His particular efforts focused on community air concerns and resulted in a publication, "Bdtimore
Community Environmenta Partnership Air Committee Technica Report; Community Risk-based Air
Screening: A Case Study in Baltimore, MD," (April 1990). He suggested that the committeg's work
resulted in the following outcomes:. (1) the assessment, drawn on available nationd, state and locd deta,
indicated that the sources of ar pollution were different than those origindly feared by the Partnership
and the assessment provided important information; (2) consensus in the Batimore community was not
aufficient for clear action; and the (3) partnership organization was not sustained after the completion of
the assessment.

He identified severd lessons learned regarding the role of science: (1) science carried out with
community participation can help overcome divisons; (2) science must be focused on action; (3) loca
partnerships can mobilize new resources for loca assessments; (4) environmenta concerns must be put
in broader community context; (5) EPA capacity to apply science at the community level needs further
development (e.g., methods, tools and information; more resources and better coordination for
community science efforts; and training for EPA scientists to understand and value community input and
to participate in locd partnerships) and (6) building loca capacity is dso key to success.

The Executive Committee then began a brief discussion on next steps for developing advice for
the Agency on science and stakeholder involvement. Dr. Morgan suggested that the Executive
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Committee subcommittee will be drafting a letter which would comment on the strengths and limitations
of the gpproaches known by the Board, either through briefings received during the workshops during
the Executive Committee quarterly meetings or through individua members experience. The letter
would identify good practices and advice regarding needed research (e.g., research on theiterative
process for providing technica information to stakeholders.). He asked for preliminary suggestions
from members for topics to be addressed in the | etter.

Dr. Roger Kasperson suggested that the Board consider how to define success for the use of
science in stakeholder process. Mr. Beerly's presentation focused on the impact on the qudity of
decisons. Dr. Topper's presentation introduced the element of capacity of capacity building at the
community level to improve public hedlth from the bottom up. Dr. Kasperson also suggested that
community assessments incorporate the notion of differentid community vulnerability (e.g., the question
of integrating environmenta hazard with socia and economic vulnerability that would include indicators
for public hedth, poverty, access to a variety of services). He dso suggested that any discussion of
costs of stakeholder processes congder this investment as a new one that needs a benchmark of
comparison. He suggested that the gpparent large size of investments in meaningful stakeholder
involvement may be low in cost as compared to environmental benefits from averting or reducing risks
or to the cost of aregulatory process.

Dr. Ken Cummings suggested that the subcommittee aso consder whether scientists are the
key playersto be involved in a stakeholder process. He suggested that other professiona groups, such
as educators, might have the skills needed to help a group reach adecision. He suggested that
problems be examined for the "evidence that science is needed.”

Dr. Andy Anderson commented that community-based stakeholder processes, like Batimore,
need to involve the locd infrastructure, such asthe loca hedth department.  Dr. Mark Utdll agreed that
environmentd issues a the locd leve involve many other hedth determinants.

Dr. Morgan adjourned the session at 5:30 p.m. with thanks to presenters and participants.

B.4 Workshop on the Role of Science and Stakeholder |nvolvement
Dateand Time: November 1, 2000 from 1:15-4:45 p.m. during the SAB Executive Committee
Mesting

Introduction

Dr. Granger Morgan introduced the session, the fourth of four planned workshops at SAB
Executive Committee meetings to focus on science and stakeholder involvement. He discussed a
process for drafting a report, based on information received a the workshop: (1) Dr. Morgan, with the
assgtance of the Designated Federd Officia, Dr. Angela Nugent, will draft areport to be circulated for
review by the Executive Committee in January; (2) the SAB Executive Committee will discuss the
revised draft at the planned retreat of the Executive Committee in the spring of 2001. Dr. Nugent
added that there will dso be a public teleconference to discuss the SAB workgroup'sinitid findings for
the Commentary.

Dr. Morgan identified the current members of the SAB workgroup: Dr. Terry Young, Dr.
Richard Bull, who would continue as a consultant to the SAB Executive Committee for fiscal year 2001
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for this project, Dr. Henry Anderson, Dr. Roger Kasperson, and potentially Dr. Rhodes Trussdll, who
will be invited to join the group. Dr. Morgan asked other members of the Executive Committee to let
him know if they would like to join the group devel oping the report.

The Workshop generally followed the agenda with two exceptions. Dr. Linda Greer, SAB
Executive Committee Member, did not discuss the Michigan Source Reduction Initiative and Dr.
Jeffrey Griffiths, Tufts University, did not participate by phonein the pand discussion of Microbia
Dignfection By-Products.

Presentations and Discussons

The firgt topic discussed was a case study involving nationa and regiona perspectives on
science and stakeholder involvement in the Totd Maximum Daily Load (TMDL) program. Mr. James
Pendergast from EPA's Office of Wetlands, Oceans and Watersheds began his presentation by
addressing the rlationship of science to policy inthe TMDL program. By statute, TMDLS st the
maximum amount of pollutant that can exist in awater body that meets Water Quadity Standards. In
addition, TMDL s assign respongbility for exceeding maximum limits to different sources, so that the
sum of source contributions do not exceed the total maximum limit permitted. Thus, TMDLsaea
combination of science and policy.

Mr. Pendergast provided historical background on the program. States have reported that
20,000 waterbodies do not meet Water Quality Standards. As aresult, states are required to complete
more than 41,000 "pollutant-waterbody” TMDLSs. The most frequent causes of failure to meet
sandards are: (1) excessve erosion and soil deposition; (2) nutrients; and (3) pathogens. These causes
are related to non-point sources. agriculture, septic tanks, air depostion, and legacy pollutants. He
estimated those point sources are responsible for only 10% of the problems.

Mr. Pendergast stated that in setting TMDLS, States take three steps: (1) ng the problem
(thisstep is cdlled "liging”); (2) identifying causes of the problem (step usudly involves modding); and
(3) alocating respongihility. Science is involved in the assessment process through collection of
information and judgements about whether that information is sufficient to assess water qudity. Science
isaso involved in the second step, which focuses on cause and effect relationships. In the third step,
dlocation of responghility, there is no science or limited science involved. States make decisions about
alocating TMDL s to sources based on criteria such as equity. Some states, however, are beginning to
congder trading-based solutions; these efforts may involve science in the future.

Mr. Pendergast then discussed how the public getsinvolved in the TMDL process. At the
nationd levd, there is arequirement to review Water Quality Standards every three years. Scienceis
used to set slandards and the public may comment on those standards through a notice and comment
process. Then states follow listing procedures comparing data on their waterbodies againgt the nationa
standards. Procedures differ across states; not dl states have public review. EPA' sTMDL rule of
July 13, 2000 cdled for more systematic public involvement at this stage; this rule was made subject to
a Congressiond rider and cannot be made effective before October 30, 2001.

In the second stage, identifying "cause and effect,” the process generdly happensin a'black
box" and the public has a hard time understanding the science. EPA is developing a clearer process for
updating the models through the Agency's Committee on Regulatory Environmenta Models.
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Mr. Pendergast stated that the Agency is dso engaged in a Consolidated Assessment and
Listing Methodology (CALM) Project to improve the use of science and information in determining
impaired waters. To develop CALM, the Agency is using a stakeholder process involving industria
trade groups, agriculture groups, waterwork trestment agencies, environmental groups and local
governments. These groups were identified through the Agency's process of developing the TMDL
rule; they represent mgjor groups with an interest in the TMDL program. The god of the stakeholder
processis to identify mgjor elements for draft guidance on the collection and analyss of data to be used
in the determination of impaired waters.

SAB members enquired whether there had been an effort to involve the generd lay public, as
opposed to organized groups affected by the rule. Mr. Pendergast stated that the public involvement
process had principally focused on interest groups. These groups have strong interest in how states use
data to make listing decisions and how they might make better use of existing data. He stated that the
generd public could comment on the document, once developed, through a forma notice and comment
process.

Dr. Patricia Cirone, from EPA's Region X, spoke to the Executive Committee by phone about
her experience in developing TMDL s for the Mid-Snake River and the Columbia River. She described
how the State of 1daho and an affected County came to EPA because they were looking for expertise
in Watershed Assessment for developing a TMDL for the Mid-Snake. She believed that these
"publics' wanted EPA science because they were seeking solutions to their "clogged eutrophic system”
and wanted science to force some solutions.

In response to this request, EPA made available an expert modeler who tailored amodd to the
specifics of the Mid-Snake (e.g., added system dynamics, the multiple driving sources, benthic
community dynamics, data collected). Thisformed the basis of awatershed-level Ecologicd Risk
Assessment.

Dr. Cirone described how the Agency worked with the involved public. The Agency
requested and received peer review from the community and from loca universities. Agency
representatives worked with the Watershed Council. EPA invited participants to contribute what they
knew and observed to the Agency'smodd. They gave introductory briefings on risk assessment and
the mathematics and logic behind the model. They attended many meetings, sometimes with PCs and
maps, to demongtrate the models used. The participants at the meetings included people who lived in
the area, commissioners of affected counties, members of environmenta organizations, state and county
agenciesinvolved, and owners of the hatcheries and Dams.

Asthe process developed, attitudes toward the science changed. The interested public came
to fed the modd was too complicated and wanted to provide the regulated community with information
and assessments more Similar to assessments used in the past. A court decision aso caled for aquick
decison onthe TMDL. Inthe end, the Sate used asmple, quick way of deciding the TMDL.

Dr. Cirone suggested that different people or ingtitutions became involved with the science in
different ways. State and loca agency staff contributed technically to the Agency's risk assessment.
The generd public related to the conceptud modds used, e.g., to the question "what do you think is
causing the problem?”

Dr. Terry Young raised the question of whether the stakeholder process prevented the Agency
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and the TMDL decison makers from focusing on amgor cause of water qudity issuesin the
mid-Snake, upstream dams. Dr. Cirone agreed that indeed flow redtriction was the mgor single factor
changing the system. She pointed out, however, that the TMDL program is a pollutant-by-pollutant
program. The critica role of impoundments dropped out as decisions were made, even though people
hed initidly identified impoundments as a key part of the conceptua model. She suggested that even
though the TMDL decisions did not focus on the dams, the risk assessment process educated decision
makers and locd citizensin the roles dams played.

Dr. Morgan posed questions about resource investment in the Snake, including staff time to
develop amodd in acusom mode for the Snake River and in its public involvement efforts for the
case. He asked if it was too expengive (resource intensive) to do such work for al impaired
waterbodies. Dr. Cirone answered yes, with the qudification that the model developed was generdly
gpplicable and that it was being used on the Columbia River. She believed aso that there was
long-term vaue associated with severa aspects of the effort: (1) education and capacity building
associated with the Mid-Snake project; (2) documentation of the damage done by impoundments,
evident in the ecologica risk assessment completed; and (3) ongoing use of the model. She suggested
that the stakeholder group learned severd things from their exposure to the moded-building and risk
assessment process. She believed they came to gppreciate the uncertainties involved in measurement
aswell as modding. Through the process they came to understand that the hatcheries weren't the only
cause of the problem in the Mid-Snake; instead there were multiple stressors including dams, irrigation
returns, and irrigation withdrawas. They aso came to understand that water quality problems did not
only exig in the tributaries, but aso in the main sem as well.

Dr. Cirone then responded to a question about the contributions of public participation to the
science and to the qudity of the decison. Dr. Cirone said that the Agency developed amore "redistic
understanding” of how the system developed and how it may develop in the future. Agency dtaff
learned about information and literature useful for the modd and ecologica risk assessment.

The second topic at the workshop was a presentation by Dr. Gail Charnley, from HealthRisk
Strategies, who spoke on her recent study, Democratic Science; Enhancing the Role of Science in
Stakeholder-Based Risk Management Decision-Making. The report was commissioned by the
American Chemistry Council and the American Indudtrid Hedlth Council. In the report she examined
case sudies that demondtrated that effective stakeholder processes are central to risk assessment and
risk management because stakeholders can contribute important information and because stakeholders
are critical to problem formulation. From the case studies she examined, she concluded that "scientific
integrity is maintained and its credibility is assured when stakeholders are involved in deciding how
science is used to answer their questions and in obtaining the scientific information needed to answer
thelr questions” She argued that the case studies demondrated the vaue of implementing the
"analytic-deliberative process,” as described in the Nationa Academy of Science report,
Understanding Risk. Science was used less successfully, she found, when there were teams of dudling
scientists and parties were only interested in science when it backed their own point of view.

She summarized research needs identified in her report: (1) research evauating how science has
been included in stakehol der-based decision-making and how its role has had an impact on process
outcomes, (2) anadyss of the socid factors that contribute to differing interpretations of scientific
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information and the role science plays, weighed againgt many other factors that contribute to managing
risks, and (3) analysis of the relative roles that science, stakeholder collaboration, and political
expediency play in risk management decisons.

Dr. Joe Mauderly asked whether it is possible to manage a process to engage stakeholdersin
the science involved in an environmentd i1ssue when the problem is not a one-time effort, but instead a
continuing process, like the development of Nationd Ambient Air Quaity Standards. Dr. Charnley
agreed that it may be difficult to codesce and sustain such intense ongoing efforts. She questioned the
scope of the term "stakeholder involvement” and caled for more attention to the definition and whether
it included activities covered by the Administrative Procedures Act and democrétic processes more
generdly.

Dr. Roger Kasperson then enquired about whether the controversiesin severd of the cases
involved the issue of who should have control over decisons and the consent required for decisions.
Dr. Charnley responded that scientists generaly are more effective when they listen to and understand
the socid and policy context for their work.

The discussion then turned to the question of problem formulation. Dr. Richard Bull expressed
concern over Dr. Charnley's conclusion that successful use of science involved stakeholders helping to
formulate problems and identify what scienceis needed. He cautioned that in the Mid-Snake TMDL
case, stakeholders "defined out” some important aspects of the science for decison making. Dr. Hilary
Inyang raised asimilar view, especidly for science issues that are not place-based and instead are
nationa in scope. He asked about the relationship of stakeholders to democratic processes and asked
about mechanisms to protect members of the public whose economic interests are not immediady
affected by the decisions at stake in amgjor way.

Dr. Janet Johnson asked about the resources needed to invest in resource-intensive stakeholder
processes. Dr. Charnley responded that her experience with the Risk Assessment and Risk
Management Commission suggested that federal agencies such as the Department of Energy and
Department of Defense think they have saved billions of dollars through well-managed stakehol der
Pprocesses.

The third topic at the workshop was the stakeholder process involved in the Microbia
Disnfection Byproduct (MDB/P) Negotiation. Ephraim King from EPA's Office of Wetlands, Oceans
and Watersheds began the discussion by describing the intensve 18-month Federal Advisory
Committee Act (FACA) process that resulted in the agreement. The agreement resulted in further
regulation for cryptosporidium than in 1998 and agreement on arunning annua average as a sandard
for MDP/Bs. In terms of resources, the process cost EPA $3-5 million per year, plus $1 million for the
stakeholder process. Over 100 people worked full time inside and outside EPA on this agreement.

The FACA was composed of representatives of mgjor interests. To represent the generd
public, amayor, triba representative and a public hedth officid wereinvolved. There was not an effort
to identify "typica jury pool members”" There was dso atechnica work group that preceded the
FACA and provided ongoing assistance to the FACA. The technical work group took the initiative to
prepare the science they believe would be required by the FACA. The FACA dso gave the technica
workgroup instructions on the science to be developed. A representative from the technical work
group, Michad McGuire, attended al FACA meetings and served as alink between the work group.
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The FACA aso held two workshops on scientific and technicd issues. There was amassive emphasis
on cogts, technology, impacts and modeling. Much detail on geographic differences was presented.

Mr. King reported that the process resulted in identifying Sgnificant areas of uncertainty: in
occurrence of microbes of concern, ininfectivity of different strains of cryptosporidium, and in the
understanding of the potentia reproductive and developmentd effects of MDB/Ps. The process hel ped
participants ded with risk management questionsin the face of inconclusive science and significant
uncertainties on both sdes of a complex question involving "risk/risk tradeoffs" They were able to
assess information on tools, technologies and costs and information on parts of the country with high
rates of cryptosporidium and high rates of MDB/Ps.  The result was a change in policy involving
running annua averages.

Executive Committee members then asked severd questions that broadened the discussion to
the larger panel discussing the MCB/P issue. Dr. Granger Morgan asked how the stakeholder process
added vaue to the decision. Mr. Brian Ramaay, from Newport News Water Works and a partici pant
inthe MDB/P FACA, replied that a purdy scientific evauation conducted by the Agency done might
haveled to a'no action" decison. Without stakeholder involvement, the Agency might have interpreted
important uncertainties differently. He expressed the view that Dr. Jeffrey Griffiths and representatives
from the National Association of People with AlDs heightened the importance of the uncertainties for
the whole FACA. He asserted that the gpproach resulted in a superior decision. It was implementable
and had the best chance of baancing benefits with practica implementation. Mr. Ramalay underscored
that EPA was one of the stakeholders at the table and could "pull away™ from the decison if it believed
that public health was not adequately protected.

Mr. King echoed smilar views. He agreed that the decison making process benefitted from
public involvement. 1t found the middle ground. He believed that without stakeholder involvement, the
Agency would not have come to the same decision and that the decision would have had less
credibility. The next step isfor EPA to propose arule as negotiated by the stakeholders. Stakeholders
have agreed to support the proposed regulation through the notice and comment process. Mr. King
characterized the process as time-consuming, expensive, and successful.

Dr. Morgan asked whether stakeholders had any problems remaining as representatives of their
groups asthey participated in the FACA process. Mr. King, Ms. Abby Arnold, mediator for the
process, and Mr. Ramaay dl replied that participants conscioudy worked hard to keep their
condtituencies informed. Mr. Ramalay stated that he participated as a representative of the American
Metropolitan Waterworks Association (AMWA), an organization of the nations's largest water
agencies. He saw hisrole as communicating the progress of the FACA deliberationsto AMWA and
negotiating on behdf of AMWA.

The pand concluded with comments from Ms. Abby Arnold from RESOLVE Inc. She began
with the reflection that the MDB/P negotiation process was the most comprehensive integration of
science into multiparty decison making that RESOLVE has seen a EPA over the past 20 years. She
described four "process eements' that brought science to the FACA in a structured way: (1) three
technical workshops, including one on gatitics, (2) atechnical work group, focusing on engineering
issues, (3) an expert to review and synthesize disinfection by-products hedth effects literature for the
FACA; and (4) an expert to review microbid dtatistica literature for the FACA. She described the
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relationship between the stakeholder group and the technica people asssting them as"interactive” The
stakeholder group, which included EPA, defined the science questions to be addressed and technical
people reframed the questions.  She gave the example of atoxicologist reframing issues associated with
developmental and reproductive effects.

Ms. Arnold stated that she believed the intensive process educated members of the FACA and
helped them make decisions. They were able to hear and understand, for example, very detailed
explanations of why a particular monitoring gpproach wouldn't work. They were able to refine the
question of where and how to monitor for disinfection by-products. They were able to understand the
limitations of the hedlth effects risk andys's and make decisions, even though the process did not meet
industry's expectation, established prior to the just-completed FACA process, for a conclusive risk
asessment. Environmenta groups aso were able to participate, even in the absence of such arisk
assessment. She noted that the FACA never summarized its conclusions about health effects research
initsfina decison. It decided to move ahead to focus on a risk management solution without a hedth
summary and instead focused on the risk management solution. Members of the FACA were ableto
decide technical issues by working from a decison-making matrix that offered tradeoffs between
various options for controlling for disinfection by-products as well as technica approaches to address
cryptosporidium.

Dr. Richard Bull asked about the question of surrogates used in risk andysis. Mr. Ramaay
replied that surrogates were conscioudy discussed in the FACA. Members of the FACA became
comfortable with using that concept to address questions involving families of compounds.

The pand discussion concluded with a comment from the audience, from Ms. Marisa Bueno,
from Insgde Washington. She remarked that she attended most meetings of the FACA and liked the
process. It "worked for laymen." It applied the precautionary principle and focused on practical
implementabl e approaches.

At the close of the workshop, Dr. Morgan invited Dr. Thomas Dietz, Chair of the Nationd
Resource Council (NRC) Committee on Human Dimensions of Globa Change, to comment on the
work of his Committee. He stated that the interplay of science and democracy is of mgor interest to
his committee. He finds that many federd Agencies are working in this areg; there is expertise in many
individuals hands, sciencein the areais not generdly being shared. He described an NRC workshop
conducted 18 months ago, where a variety of Agencies presented on theissues. As afollow-up to that
workshop, his committee has begun a consensus study on the deliberative process and public
paticipation. The study is being funded by severd federd agencies, including the Environmenta
Protection Agency. In the spring of 2001, there will be apand focusng on the "dimensondity” of the
issue: identifying programs, processes, outcomes, and definitions of success. The NRC will then
identify 6 or 8 cases where there have been replications of processes around a theme and conduct case
dudies. Possible candidates are forest planning, globa change, and watersheds. A resulting report will
provide recommendations to federa agencies on process and needed research.

Actions

In concluding the workshop, Dr. Morgan asked members of the Executive Committee to send
him and Dr. Nugent an email within the week. He asked each member to identify the key pointsto be
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made in the SAB's report resulting from the workshops.
Dr. Morgan adjourned the session at 4:45 p.m. with thanks to presenters and participants.
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The Quality of Stakeholder-Based Decisions:
Lessons from the Case Study Record

Thomas C. Beierle

Abstract

The increased use of stakeholder processes in environmental decisionmaking has raised concerns
that the inherently “political” nature of such processes may sacrifice substantive quality for political
expediency. In particular, there is concern that good science will not be used adequately in stakeholder
processes nor be reflected in their decision outcomes. This paper looks to the case study record to
examine the quality of the outcomes of stakeholder efforts and the scientific and technical resources
stakeholders use.

The data for the analysis come from a “case survey,” in which researchers coded information on
over 100 attributes of 239 published case studies of stakeholder involvement in environmental
decisionmaking. These cases reflect a diversity of planning, management, and implementation activities
carried out by environmental and natural resource agencies at many levels of government.

Overall, the case study record suggests that there should be little concern that stakeholder
processes are resulting in low quality decisions. The majority of cases contained evidence of stakeholders
improving decisions over the status quo; adding new information, ideas, and analysis; and having
adequate access to technical and scientific resources. Processes that stressed consensus scored higher on
substantive quality measures than those that did not. Indeed, the data suggested interesting relationships
between the more “political” aspects of stakeholder decisionmaking, such as consensus building, and the
quality of decisions.

Key Words: public participation, stakeholder, science, alternative dispute resolution,
consensus building
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The Quality of Stakeholder-Based Decisions:
Lessons from the Case Study Record

Thomas C. Beierled

1. Introduction

Stakeholder participation in environmental decisionmaking has increased at all levels of
government in the last decade. Among federal agencies, the Environmental Protection Agency
(EPA), Department of Energy (DOE), and Department of Defense have initiated over 200 citizen
advisory groups at contaminated sites around the country (FFERDC, 1996). State environmental
agencies conducting comparative risk projects have convened interest group representatives and
the general public to help make decisions about environmental priorities (Perhac, 1998; WCED,
1997). Local governments have increasingly engaged citizens in watershed management
activities, sustainability projects, and a myriad of other planning and management activities.

Underlying much of the move toward greater stakeholder involvement is a recognition
that environmental decisions are “political” as well as scientific. That is, resolving
environmental problems requires addressing the interests and values of the public in ways that
cannot be resolved with science alone. A focus on “consensus building” and “alternative dispute
resolution” in many stakeholder processes is an explicit effort to accommodate the political
aspects of environmental decisionmaking.

Some analysts have raised the question, however, of whether stakeholder processes are
shifting the emphasis of environmental decisionmaking too far in the political direction. They
are concerned that stakeholder processes may sacrifice the quality of decisions—and scientific
and technical quality in particular—in pursuit of political expediency. In a recent examination of
stakeholder processes, Yosie and Herbst (1998) stated that scientists and scientific information
are typically not well-integrated into stakeholder decisionmaking. Gregory (2000) recently
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suggested the need to de-emphasize consensus in stakeholder processes in favor of competent
problem-solving aimed at producing high quality, but perhaps not universally accepted,
decisions. EPA’s Science Advisory Board (SAB) recently expressed its concern about the
quality of stakeholder decisions in a letter to EPA Administrator Carol Browner (Daisey and
Morgan, 1999). In the letter, the SAB queried whether stakeholder processes at EPA were
moving the agency away from the use of good science, perhaps leading it to abrogate its
responsibility to pursue the public interest.

Concerns about the role of science in stakeholder-based decisions are a subset of a larger
set of issues about the substantive quality of decisions made by stakeholders. Although there is
much in the public participation literature about the quality of stakeholder processes, there is
very little about the quality of decisions that stakeholders actually make. In fact, in their review
of stakeholder processes, Yosie and Herbst (1998, 49) noted that there was broad disagreement
in the environmental policy community over whether stakeholder involvement improved
decisions or not.

To settle the disagreement over the quality of stakeholder-based decisions, it would be
ideal to compare—using a common metric—a set of decisions made through stakeholder
involvement with a similar set of decisions made without stakeholder input. However, finding
an opportunity to conduct such a natural experiment on more than a handful of case studies is
unlikely. To date, comparative studies have only been successful for the more exotic
manifestations of stakeholder participation. Coglianese (1997), for example, used a comparative
approach to evaluate regulatory negotiations, but the outcomes of interest were speed and
conflict resolution rather than decision quality. Even if a broader opportunity for comparison
presented itself, the question of whether stakeholders contribute to or detract from decision
quality would unlikely be settled, because there is no agreement on what “quality” means.
Should it account for the multiple objectives of stakeholder participation, such as capacity
building and conflict resolution? Should it account for diverse sets of public values?

In this paper, we seek to shed light on the quality of stakeholder-based decisions by
departing from the comparative ideal. We evaluate 239 case studies of public participation in
environmental decisionmaking against a broad set of rather conventional quality criteria. Data
for the analysis were derived from published case studies on 239 cases of public participation.
Researchers coded over 100 attributes of each case related to its context, the participatory
process used, and the outcomes. To a great extent, the cases examined here do not concern high-
profile, federal-level decisionmaking. Most deal with more routine cases of planning,
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management, and implementation carried out by environmental and natural resource agencies at
many levels of government.

The criteria used to evaluate the cases were as follows:

1. Were decisions more cost-effective than alternatives?

Did decisions increase joint gains over alternatives?

Was it the opinion of participants or authors that decisions were improved?
Did other measures suggest improvements in quality?

Did stakeholders add information?

Did stakeholders contribute to the technical analysis of problems?

Did stakeholders generate innovative ideas?

Did stakeholders introduce a more holistic perspective?
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Did stakeholders bring technical capacity to the process?

10. Was there adequate access to information and expertise?

The data derived from these criteria were aggregated into two main quality measures.
The first measure dealt with the outcomes of stakeholder processes and pulled together the first
eight criteria. It reflected a broad definition of quality that incorporated both “technical”
considerations, such as cost-effectiveness, and more “political” considerations, such as
increasing joint gains. The second measure dealt with process and brought together the last two
criteria. It reflected a more specific definition of quality—one focused on scientific and
technical quality. Given the difficulty of identifying an outcome measure that can somehow
measure “scientific quality,” these process criteria may provide the best perspective we have on
the specific issue of the scientific and technical quality of stakeholder-based decisions.

The results of the analysis indicate that there should be little concern that stakeholder
processes, as viewed through the case study record, are resulting in low quality decisions.
Across a broad range of criteria, the majority of cases contained evidence of decisions that were
better than alternatives or evidence that stakeholders added new information, ideas, and analysis.
In most of the cases, numerous technical and scientific resources were available to stakeholders,
either through their own training or through outside expertise. The analysis also showed that
stakeholder processes that pursued consensus scored higher on quality criteria than processes that
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did not seek consensus. Finally, the nature of the lead agency seemed to bear little relation to the
quality of stakeholder-based decisions.

Section 2 of this paper discusses the methodology used to collect and analyze the data on
stakeholder processes. Section 3 outlines the pool of 239 case studies, describing the range of
environmental issues covered, the level of government of lead agencies, and the types and
characteristics of participatory processes used. Section 4 turns to the evidence regarding the
substantive quality of stakeholder-based decisions. Section 5 examines questions about how the
substantive quality of decisions is related to the participatory process and the nature of the lead
agency. Section 6 concludes the paper with a brief wrap-up of results and a few issues for
further consideration in thinking about the quality of stakeholder-based decisions.

2. Methodology and Data

The data for this paper come from a “case survey” of 239 cases of public participation in
environmental decisionmaking. A case survey is analogous to a normal closed-ended survey,
except that a “reader-analyst” “asks” a standard set of questions of a written case study rather
than of a person (Lucas, 1974; Yin and Heald, 1975; Bullock and Tubbs, 1987; Larrson, 1993).
It is a formal process for systematically coding relevant data from a large number of qualitative
sources for quantitative analysis. Derived data can support data analysis even if the questions
addressed in the analysis are different from those posed in the original case study (GAO, 1991).

Researchers screened over 1,800 case studies—drawn from journals, books, dissertations,
conference proceedings, and government reports—ultimately identifying the 239 cases making
up the data set.l Each case was coded for over 100 attributes covering the type of environmental
issue, the people who participated, important features of the participatory process, and the
outcomes achieved. Each attribute was assigned a score—usually low, medium, or high—Dbased

1 Case studies were screened based on the following criteria:
e dealt with public involvement in environmental decisionmaking, generally at the administrative level;
» occurred in the United States;
» occurred since 1970;
* had an identifiable lead (or otherwise interested) government agency;
» described a discrete mechanism (or set of mechanisms) used to engage the public;
« described participation of nongovernmental citizens other than regulated parties; and
»  contained sufficient information on context, process, and outcomes.



Resources for the Future Beierle

on a standard template. Each score was given one of three weight-of-evidence measures, ranging
from “solid evidence” to “best informed guess.” Data with the lowest weight of evidence were
not used in the analysis. The scores were accompanied by a written justification that recorded
important qualitative information.

Each case was coded by one of three researchers or by pairs of them. In order to ensure
consistent coding among researchers, a process of inter-coder reliability testing was used. This
involved pairs of researchers reading and coding the same subset of case studies independently
and then comparing codes. Where there were conflicting codes, they were resolved through
consensus and the coding template was clarified as necessary. Pairs of researchers continued to
code sets of cases in parallel until they consistently achieved two-thirds agreement, a level of
reliability regarded as satisfactory in the literature (Larsson, 1993). Each case was then coded by
only one researcher. As the coding progressed, researchers would periodically code a set of
cases in parallel to assure that inter-coder reliability was being maintained. Overall, around 10%
of the cases were used in the inter-coder reliability process.

Data analysis consisted mainly of counts of scores and a review of the qualitative
information accompanying them. Relatively simple comparative statistics were used to develop
correlation coefficients and to identify statistically significant differences between sets of data.
The statistical analysis used a Kendall’s tau-b correlation coefficient and a chi-squared test of
significance.2

Although it has been used in the policy analysis and business literature, the case survey
methodology is still somewhat experimental, and there are a few important caveats to mention.
The quality of the data used in a case survey is only as good as the quality of the case studies
from which the data come. Moreover, cases by different authors and for different purposes will
report on different aspects of a process, leaving some data gaps. The analysis accounted for
these problems somewhat by the assignment of weight of evidence scores and by drawing on
enough cases to overcome problems with data gaps.

2 The Kendall’s tau b correlation coefficient is based on the number of concordant and discordant pairs of
observations in a contingency table, using a correction for ties. Its calculation is described in STATA (1997, p.
487). It is an appropriate non-parametric measure of correlation for ordinal data (Bullock and Tubbs, 1987, p. 210).
A rule of thumb for using the chi-squared test of association is that the expected count of each cell in the
contingency table should be greater than 5 (and preferably greater than 10), which was met in most cases here
(Stokes et al., 1995).
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Perhaps more important is whether the data set is biased. Of particular concern is a
success bias—that only successful cases were written up and that authors had a tendency to
overemphasize the good things that stakeholders accomplished. We analyze these potential
sources of bias explicitly in Appendix B. More generally, there are two reasons to think that a
success bias may not be as prevalent in the published literature on stakeholder participation as it
is in other research literatures, such as the hard sciences. First, authors don’t necessarily have an
incentive to write up only successful cases. Many of our cases came from doctoral dissertations
or other studies where multiple cases were compared and unsuccessful cases provided as much,
or more, insight as successful ones.  Second, different authors defined the “success” of
stakeholder processes differently, and very few defined it in terms of decision quality. Even if
there is an overall success bias, then, it is unlikely to extend to the quality criteria used here.
Overall, bias does not appear to have much impact on the main conclusions of this paper.

3. Overview of the Case Studies

In discussing results, it is important to know just what kind of participation is being
talked about. The bulk of public-participation cases covered here are not those that make
newspaper headlines. They concern a diversity of planning, management, and implementation
activities carried out by environmental and natural resource agencies at many levels of
government.

More than 80% of the cases dealt with decisions that were specific to a single site or
geographic feature, such as cleaning up contaminated property, siting an industrial facility, or
developing a management plan for a park. The remaining 20% of cases dealt with broader
policy issues, such as the development of regulations or the identification of environmental
protection priorities for a state or region. Forty-four percent of the cases dealt with pollution-
related issues and the rest concerned natural resources, such as wildlife, forests, mining, and
agriculture. Figure 1 identifies the distribution of cases among broad categories of issues.

In 55% of the cases, state and local agencies took the lead, with cases covering 40 states
(see Figure 2). Most of the remaining cases were led by federal agencies, primarily EPA, DOE,
the Army Corps of Engineers, and various resource management agencies within the Department
of the Interior. In nearly three-quarters of the cases, the lead agency was actively overseeing or
participating in the process. In the remaining cases, the lead agency had either delegated
oversight to another organization or was simply part of the intended audience of efforts initiated
outside of government altogether.
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The types of processes in which stakeholders participated ranged from public meetings to
intensive negotiations (see Figure 3). These processes defy easy categorization. However, some
of their major differences can be captured with reference to a few design features: the nature of
the typical participant, the method used to reach decisions, and the nature of the intended
outcomes, as described below.

Twenty-one percent of the cases involved public hearings, meetings, and workshops. In
most of these cases, access was open: any interested citizen could participate. While participants
might identify with major interest-orientations—pro-environment, pro-business, anti-tax, and so
forth—or be members of interest groups, their role was that of individual citizens, not of formal
representatives of some group. These processes mainly involved information exchange, with
agencies informing citizens about their activities and citizens providing input and individual
opinions on agency policy. Agencies were under an implicit obligation to review information
from these processes, but in most cases there was little commitment to actually share
decisionmaking authority with the public.

Fifty-six percent of the cases concerned the work of advisory committees. Unlike public
meetings, advisory committees typically had a defined and consistent membership. In most
cases, participants were selected to represent various interest groups or points of view, although
in a few cases they were selected to be “representative”—that is, a microcosm of the
socioeconomic characteristics and issue-orientation of a particular area. In contrast to public
meetings, these processes were as much about the interaction among participants—who
frequently brought very different views on a decision to the table—as about providing input to a
lead agency. The work of advisory committees typically took place in ongoing, regular
meetings, some of which stretched out over years. Typically the outcome of advisory committee
work was a set of recommendations to a lead agency.
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A major distinction can be made among advisory committees based on whether they
operated by consensus or not. In the cases using consensus, decisionmaking took on aspects of
internal negotiations among participants, often complete with facilitation by a third party. In
about half of the advisory committee cases, consensus was eschewed in favor of voting or the
presentation of competing sets of recommendations. The other half of the advisory committee
cases used consensus, forcing opposing interests to work together to come to a common and
acceptable solution to a problem.

The final 23% of cases dealt explicitly with negotiations and mediations. In negotiations
and mediations, unlike the public meetings or advisory committees, stakeholders were actually
formulating agreements that would bind their organizations to particular courses of action. In
some cases, the negotiating parties themselves implemented the agreement, as was the case with
many watershed management groups, for example. In other cases, parties agreed to be bound by
a decision in exchange for a strong commitment that a lead agency would act on it. The
participants in a negotiation or mediation were typically professional representatives of
organized interest groups or other entities. They spoke for the views of those they represented
and made commitments on their behalf. By definition, decisions were made by consensus.

Regardless of the participatory process, the level of government of the lead agency, or the
topics under discussion, in all of these cases stakeholders had some direct or indirect role in
affecting the quality of environmental decisions ultimately made. The next section discusses the
criteria used to examine the quality of stakeholder-based decisions and what the cases show
about it.

4. The Quality of Stakeholder-Based Decisions

Posing questions about the quality of stakeholder-based decisions raises important and
difficult issues about the purpose and appropriate evaluation of stakeholder processes. When
confronted with the myriad motivations for bringing stakeholders to the table, some of the
traditional criteria for assessing quality—such as cost-effectiveness or improved information—
appear to be quite narrow measurement tools. Stakeholder processes have many and varied
purposes beyond making decisions, such as capacity building and social learning, conflict
resolution, and networking. Perhaps more importantly, the adoption of a stakeholder process is
an implicit acknowledgement that the environmental decision in question has important value-
dimensions that are not captured by traditional quality measures. In fact, many analysts of public
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participation have eschewed evaluation of decision quality, because defining “quality” is so
value-laden.

Although the reluctance in the literature to address the quality dimension of stakeholder
decisions is understandable, it has left a void in knowledge about how the move toward
stakeholder decisionmaking is affecting environmental policy. There are, in fact, a number of
measures of quality—however imperfect or incomplete—that can be applied. We can
distinguish two sets of quality criteria. The first examines the substantive quality of outcomes.
The second examines the process, focusing on the technical and scientific resources available to
stakeholders. Each is discussed below along with the results of the data analysis.

Substantive Quality of Outcomes

To measure the substantive quality of outcomes we use an aggregate of eight separate,
but related, quality criteria. It is appropriate to use a variety of criteria here because different
kinds of processes will affect decision quality in different ways. An agreement developed
through mediation, for example, can be evaluated against a likely alternative. The contributions
that citizens make at a public meeting, however, require criteria that look to these contributions
specifically, rather than to the decisions ultimately made.

Figure 4 shows the results, across cases, for the eight individual criteria and for an
aggregate outcome quality measure, which runs along the top of the figure. (Details on how the
aggregate measure was constructed are contained in Appendix A.) As shown in the figure, 172
cases out of a total of 239 were scored for the aggregate outcome quality measure. There were
roughly twice as many high scoring cases as low- and medium-scoring cases combined. This
means that in roughly two-thirds of the cases for which information was available, evidence—
sometimes from multiple component criteria—suggested that outcomes were of high substantive
quality. To better understand what substantive quality means in these cases, we turn below to a
more complete explanation of the eight component quality criteria, four of which evaluate
quality directly and four indirectly.

10
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Figure 4: Outcome Quality
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The direct measures rank decisions along a single quality dimension: decision A is better
than decision B according to criterion X. Some of the more concrete direct measures come out
of the program evaluation literature, where they are used as proxies for the extent to which the
public interest (however interpreted) is being served. Others are less specific. In each case, the
direct quality criteria were scored as high, medium, or low based on how well the criterion was
met in a particular case.

The direct criteria are most applicable to cases where decisions were actually made by
stakeholders, either in the form of group recommendations to an agency or actual agreements
among participants on a course of action. Most of these cases were scored based on comparisons
that participants or case study authors implicitly made between stakeholder decisions and likely
alternatives. Such comparisons provided a case-specific baseline—albeit often a rather vaguely
defined one—against which the stakeholder decisions could be scored.

The direct quality measures used were:

Cost-effectiveness. Were the decisions or recommendations made by participants more or less
cost-effective than a probable alternative? This criterion does not refer to the cost-effectiveness
of undertaking a stakeholder process relative to some other approach to making decisions, but
looks at the decision itself. For example, the DOE credited the Fernald Citizens Task Force—a
stakeholder advisory committee established to advise DOE on the remediation of its Fernald,
Ohio, nuclear weapons facility—with designing a cleanup plan that saved taxpayers over $2
billion over the life of the project (Applegate, 1998). Only 18 cases could be scored for cost-
effectiveness. For these, the number of high-scoring cases matched the number of medium- and
low-scoring cases combined.

Joint Gains. Were some participants made better off through agreement without any participant
becoming worse off? This is a standard measure in the negotiation literature that traces its roots
to measures of “Pareto optimality” in game theory and the economics of Coasian bargaining. In
an analysis of environmental mediation, Bingham (1986) used agreement among parties as a
proxy for joint gains, arguing that if they could get a better deal somewhere else they would
defect from the mediation. The joint gains criterion was coded for more cases than any other
direct quality criterion, with 48 cases showing an improvement, 18 showing no change, and only
4 showing a decrease in quality.

Opinion. Did participants or case study authors feel that decisions were better than a reasonable
alternative? Often quality was not expressed according to concrete criteria but as general

12
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satisfaction with an outcome or in terms of a range of quality criteria. For example, in the
Woodburning Stove Emissions regulatory negotiation, one participant said that the regulations
developed by the group were “more effective, more environmentally-oriented, fairer to the
industries, and more creative than those EPA could have been expected to develop.” Of the 44
cases scored for this criterion, 29 were high, 11 medium, and 4 low.

Other measures. Were decisions deemed substantively better due to some other measure of
quality? All other direct measures of quality mentioned by case study authors were collected
here. They encompassed a variety of criteria, such as the scientific foundation of the decision, its
technical quality, or whether it resulted in a more environmentally beneficial outcome. For
example, some participants in the development of a habitat management plan for Clark County,
Nevada, “acknowledged that at times the biological ideal was compromised, but the best possible
outcome was achieved.” The compromise in the biological ideal “at times” earned this case a
medium score for this criterion. Of the 21 cases scored for this criterion, 13 were high, 4 were
medium, and 4 were low.

The four indirect quality measures look less at the overall quality of decisions than at
what stakeholders brought to decisions. Did stakeholders add new information, ideas, or
resources to the decisionmaking table that would not otherwise have been available? The
indirect criteria were more appropriate for examining cases where the public was not actually
making decisions, but was contributing to the knowledge base that government agencies would
then use to determine a course of action. In scoring these cases, we assumed that some public
input of information, ideas, or analysis was better than no public input at all. The indirect quality
criteria were scored as “yes” or “no” based on whether the criterion of interest was met in the
case or not. To construct the aggregate outcome quality score, “yes” scores were interpreted as
“high,” and “no” scores were interpreted as “low” as detailed in Appendix A. The indirect
criteria are as follows:

Added information. Did participants add information to the analysis that would not otherwise
have been available? One of the primary substantive rationales for stakeholder involvement is
that the public brings a wealth of local knowledge about issues such as environmental conditions,
land use, and exposure that can improve environmental assessments. In some cases, stakeholder
groups even provided the impetus and resources for collecting new information. The Buffalo
River Citizens Committee (BRCC), for example, was a major force behind better data collection
on the water quality of the Buffalo River, which was part of an effort to clean up the area where
the river joins Lake Erie. According to the researchers who analyzed BRCC’s role in the
cleanup, their work “led to a better environmental database on the river” whose information was

13
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“co-produced and shared” between the BRCC and the New York Department of Environmental
Conservation (Kellogg, 1993, 237). In 49 cases, participants added important information, and
in 9 cases their failure to do so was noted.

Technical analysis. Did participants engage in technical analysis to improve the foundations on

which decisions were based? Beyond providing information, participants can perform the
analytical work of understanding problems, evaluating options, and identifying the likely results
of different alternatives. For example, in the development of the Missouri River Basin Plan—
concerning navigation and flood control on the river between Kansas City and St. Louis—
stakeholders performed analyses on the economic, hydraulic, recreation, environmental, and land
use aspects of various levee alternatives (Mazmanian and Nienaber, 1979, 75). In 44 cases,
participants contributed to the technical analysis, and in 26 cases they did not.

Innovative ideas. Did stakeholders come up with innovative ideas? Stakeholder processes can
be thought of as expanding the resources available for problem solving as many people approach
the same problem from different perspectives. One example is a group of local ranchers and
landowners in southern New Mexico and Arizona who came up with the idea of using protected
grasslands as a “grass bank” to encourage conservation and discourage development of

farmlands; under this plan, ranchers could use the grass on protected land in exchange for
granting conservation easements on their own land (Bernard and Young, 1997). In 29 cases,
participants were credited with contributing innovative ideas, and in 6 cases their failure to do so
was noted.

Holistic approach. Did stakeholders develop a more holistic and integrated way of looking at an
environmental problem? While agency personnel are often constrained by program mandates to

look at problems in narrow ways, the public is not. The public’s broader perspective can help
define problems in ways that lead to more effective management. It can also broaden the
opportunity for agreement among parties. Narrow water quality questions turn into watershed
solutions; environmental cleanup decisions turn into economic development plans; resource
permitting debates turn into comprehensive resource management planning. For example, in the
case of a mediation regarding the damming of the Snoqualmie River in the 1970s, the question
evolved from a yes/no question about building the dam to the question of “how do we provide
some level of flood control, ensure the continued economic viability of the farmers and the
towns, and build the kind of land use plans and controls that maintain the valley as a greenbelt
with broad recreational value?” (Cormick and Patton, 1980, p. 88). Participants pushed
decisionmakers to be more holistic in 25 cases, and their failure to do so was noted in 4 cases.

14
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As a window on the outcomes of a varied set of stakeholder processes, the case study
pool brought together here should lead us to an optimistic view of what such processes can
accomplish. Across all of the direct and indirect criteria, considerably more cases appeared to
produce good outcomes than bad. The aggregate criterion, which pulls together the varied
definitions of quality and accounts for multiple criteria scores for a single case, reflects this
balance in favor of good outcomes.

But outcomes are not the only way to judge the substantive quality of stakeholder
decisions. We can also look to the process of participation and examine whether the scientific
and technical resources available to stakeholders were adequate.

Substantive Quality of Process

To look at whether participatory processes provided adequate scientific and technical
resources, two criteria were brought together into an aggregate measure. The first criterion
evaluated the technical capacity of participants as defined by their training and experience with
the issues under discussion. It can be thought of as a measure of “internal” technical resources.
The second criterion evaluated participants’ access to technical resources, in the form of
information availability and access to expertise. It can be thought of as a measure of “external”
technical resources.

The aggregate procedural quality measure and its two components are shown in Figure 5.
A high score on the aggregate meant that the combination of internal and external resources
provided participants with a relatively high level of technical resources. A low score meant that
the process was deficient in internal and external technical resources. (The details on how the
aggregate was constructed are included in Appendix A.) As shown in Figure 5, 149 cases out of
239 received an aggregate score. Nearly three times as many cases scored high as those that
scored medium or low. The abundance of high-scoring cases suggests that the technical and
scientific resources available to most of these cases were indeed quite good.
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Figure 5: Process Quality
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The individual component criteria in the aggregate measure are described below:

Technical capacity. The technical capacity criterion looks at the scientific knowledge and

technical training that stakeholders brought to the process. There is a tendency to assume that
the citizens participating in environmental policy decisions are lay people rather than experts.
Yet the capacity that participants bring to the table can often be quite impressive, both in terms
of scientific and technical training and in terms of in-depth knowledge of the issues under
discussion. An example of a highly skilled group is the Northern States Power Advisory Task
Force, which included 2 physicists, a university biologist, other scientists and engineers, and
many people with long histories of involvement in energy issues (Ducsik and Austin, 1986).

In roughly 40% of the cases for which data was available, there was a significant level of
technical capacity among most of the participants. In another roughly 45%, there were at least
some participants with significant technical capacity who could act as internal technical
resources for the rest of the group. In the remaining cases, participants had little overt technical
or issue-related expertise. It is only to this last 15% that the label “lay public” most
appropriately applies.

Access to technical resources. The access to technical resources criterion looks at whether

stakeholders had access to information and expertise that they felt were adequate and unbiased.
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One of the long-standing concerns in public participation is that the public will have inadequate
access to technical expertise or will have to rely too heavily on potentially biased information
generated by agencies. Under some programs, agencies can provide technical assistance grants
to public groups to help alleviate such imbalances of information. With or without agency
funding, participants in the cases discussed here accessed expertise through a variety of methods,
such as hiring consultants, interacting with technical advisory committees, or otherwise querying
outside experts. An interesting model for these types of consultations were citizen juries, where
a panel of citizens (the jury) listened to testimony and asked questions of a series of experts (the
witnesses) in order to render informed judgement on a particular policy topic.

In 67% of the 155 cases for which data were available, participants had access to what
they regarded as credible, relevant, and high quality technical information and expertise. In
another 23%, there was some limited access to technical information and expertise.

Like the measures of outcome quality, the measures of process quality led to an
optimistic view. On the individual criteria and the aggregate measures, processes with adequate
technical and scientific resources far outweighed those that lacked them. The results seem to run
counter to a concern raised by Yosie and Herbst (1998) that science and scientists were not well
enough integrated into stakeholder processes.

Comparing Outcome and Process Measures

The two approaches to measuring substantive quality, one based on outcomes and one
based on process, provide two perspectives on stakeholder-based decisionmaking. Surprisingly,
the two measures were not highly correlated across cases.3 Although there were many cases that
scored high on both of the aggregate measures, unexpectedly, a number of cases scored high on
one and low on the other. Why would quality outcomes not always be related to a quality
process? Examining the cases where the two measures were not in agreement generates three
insights into the criteria and the cases themselves.

The first answer is that the two measures are not reflecting the same dimensions of
quality. The criteria that make up the process measure deal explicitly with scientific and
technical dimensions of quality. The criteria that make up the outcome measure reflect a much

3 The correlation between the aggregate outcome quality measure and the aggregate process quality measure is 0.22
and is significant at the 90% confidence level (chi-squared probability=.10).
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broader definition of quality. Some of the outcome criteria—such as cost-effectiveness, added
information, or technical analysis—are arguably closely related to technical quality. But other
criteria—such as joint gains or the opinion of participants—Ilook at quality in terms that are
much more subjective and dependent on the interests of the participants. If we are interested in
scientific and technical quality specifically, we may want to look to the process quality measure.
But if we are interested in a broader definition of quality, the outcome quality measure is more
appropriate.

The second answer lies in the scope of the process being examined. The process measure
is open-ended—it says nothing about actual decisions made. In a number of cases, highly
trained participants or those with access to high quality technical resources did not have much of
an impact on substantive outcomes because the design of the process gave them little ability to
make or contribute to decisions.

The third answer deals with what the stakeholder-based decisions are being compared to.
As outlined above, the outcome criteria incorporate a comparison to an implicit or explicit
alternative or baseline. The direct quality measures are scored against a plausible alternative: for
example, participants felt that decision X was more cost-effective or more satisfying to a broader
range of interests than decision Y. Even the indirect quality measures assume an alternative:
participants added information that otherwise would not have been available or lobbied for a
more holistic approach that would not have been undertaken otherwise. The process criteria, on
the other hand, are not scored relative to a baseline. In these cases, we often don’t know what
the alternative to a stakeholder process would have been.

The two substantive quality measures, then, give us two distinct ways of looking at
substantive quality. One looks at the quality of outcomes, broadly defined. It takes into account
the scope of a particular process and makes a comparison to alternatives. The second looks more
explicitly at scientific and technical quality as process inputs but ignores the scope of the process
itself, alternatives to the process, or the outcomes it might generate. Neither measure tells the
whole story, but together they provide insights into the quality of stakeholder-based decisions.
They also provide rankings that we can use to ask how different attributes of stakeholder
processes affect quality.
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5. The Importance of Process and the Lead Agency

The case studies examined here are quite heterogeneous, with wide differences across a
number of characteristics, including the environmental issues under discussion, the types of
participatory processes used, and the level of government at which decisions were made. Such
differences among cases may affect the quality of the decisions stakeholders would make. This
section examines two of these differences—the type of participatory process and the identity of
the government agency leading it.

The methodology used here is a relatively simple process of stratifying the sample set
based on a single attribute and comparing results between the two sets of cases. It uses a
standard statistical test (a chi-squared test) to judge whether differences between the two sets are
statistically significant or not. Using this approach has advantages in terms of ease of explication
and is sufficient to illustrate the points made below. Its main weakness, however, is that it can
mask the influence that unobserved factors are having on the results. The “unobserved factor”
that is probably of principal concern here is the type of issue being addressed—whether it be
land use planning, a hazardous waste cleanup, or the development of regulations. Preliminary
data analysis using a more complex multivariate approach suggests that introducing
considerations of issue type into the analysis does not have much impact on the results reported
here. Instead of delving into more complex statistics, the discussion below addresses the multi-
variate nature of the data qualitatively, examining how results for the entire data set compare to
those for subsets focused on specific environmental issues, such as hazardous waste cleanup and
resource planning and management.

Type of Participatory Process

As outlined in Section 3, stakeholder processes can take on many forms, from a series of
public meetings to an intensive negotiation among disputing parties. In Section 3, the cases were
described in terms of four categories, each accounting for roughly a fourth of the data set. The
first two categories did not involve consensus decisionmaking; these were public meetings and
non-consensus advisory committees. The second two categories did involve consensus
decisionmaking; these were consensus-based advisory committees and negotiations/mediations.

The consensus-based processes were generally more intense, and required more
commitment from participants. Rather than simply expressing positions, participants were
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seeking common ground. In the negotiation/mediation cases, participants were actually forging
agreements. Recent years have seen a rise in these more intensive consensus-based forms of
participation to inform and make environmental policy, including the use of federal advisory
committees at contaminated DOE sites, national policy dialogues, and regulatory negotiations.
EPA has embraced consensus-based stakeholder processes in many of its reinvention initiatives,
such as Project XL and the Common Sense Initiative. At more local levels, consensus-based
grassroots stakeholder councils have sprung up around the country to agree on how to manage
natural resources (Weber, 2000).

It is the rise of the more intensive processes of consensus-building and agreement-
seeking that have raised concern about the quality of decisions made, or influenced by,
stakeholders. If the “political” element of stakeholder processes is indeed leading to a sacrifice
in quality, then such a sacrifice should be most obvious in cases emphasizing consensus—and
perhaps more so, those explicitly seeking an agreement among parties through negotiation and
mediation.

Across both the outcome and process measures, however, the data suggest that
negotiation and mediation, and consensus-seeking processes generally, score higher on quality
criteria than less-intensive stakeholder processes. Figures 6 and 7 compare the four different
types of participatory processes on the outcome quality and process quality measures. Looking
first to outcome quality in Figure 6, the difference between negotiation/mediation cases (D) and
the rest (A, B, and C) is positive and statistically significant.# The same is true if we compare the
consensus-seeking group (C and D) with the non-consensus seeking group (A and B).> Looking
next to process quality in Figure 7, the results are similarly positive and statistically significant
but the magnitudes of difference are even higher.6

A subset of the data dealing with the cleanup of Superfund sites provides insight into the
trends in the overall data. There are twenty-five Superfund cases in the dataset with information
on the outcome or process measures. All of them involve EPA, and many involve DOE in the
cleanup of its nuclear weapons facilities. The distribution of high, medium, and low scores for
these Superfund cases across the outcome and process measures are roughly similar to the full

4 The chi-squared probability is .015.
5 The chi-squared probability is .015.

6 In comparing type D to A, B, and C, the chi-squared probability is .009. In comparing types C and D to A and B,
the chi-squared probability is .000.
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data set. The relationship between substantive quality and process type also appears to hold up
in the Superfund subset of the data. Brief descriptions of four cases serve to illustrate the results
linking the type of process to substantive quality.

The two cases of the Lipari Landfill in Pittman, New Jersey, and Fort Ord near Monterey,
California, illustrate how process can conspire to limit the public’s contribution to the substance
of decisions. At Lipari in the early 1980s, public meetings were the primary means to engage the
public (Kauffman, 1992; Kaminstein, 1996). An agenda and scope tightly controlled by EPA,
combined with few technical internal or external resources for participants, meant that local
residents were effectively shut out of decisionmaking, and left feeling “ignorant and
overwhelmed.” (Kaminstein, 1996, 460). Accordingly, the local residents contributed little to
the substance of decisionmaking. The situation in Fort Ord was similar. At Ford Ord, the
participatory process was an advisory committee but one that explicitly did not seek consensus
and was not intended to develop or recommend policies to the U.S. Army, who was cleaning up
the site (Wernstedt and Hersh, 1997). Like the Lipari cases, participants had little technical
training and little access to other resources, which effectively kept them out of any technical
decisionmaking. In both the Lipari and Fort Ord cases, the participatory process was simply not
robust enough to allow participants to develop ideas, share information, and formulate
alternatives that might promise to improve decisionmaking. In both cases, cleanup decisions
remained mired in controversy.
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Figure 6: Outcome Quality and Mechanism Type
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Figure 7. Process Quality and Mechanism Type
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The Lipari and Fort Ord cases stand in stark contrast to two other cases of
decisionmaking about hazardous waste sites—the cleanup of a hazardous waste site in New
Bedford, Massachusetts, in the early 1980s and the remediation of a contaminated DOE facility
in Fernald, Ohio, in the early 1990s. At New Bedford, years of controversy over whether or not
to incinerate contaminated material were settled by a consensus-based stakeholder process called
the New Bedford Harbor Forum (Hartley, 1998; Hartley, 1999). The forum brought together a
group of local residents and officials, all with varying degrees of expertise in the issues. Citizens
hired a technical advisor and got involved in the technical analysis; they contributed local
information about the site. The deliberations generated a more holistic cleanup solution that
incorporated the role of the site in the economic revitalization of the community. The process
ultimately resulted in what the case study author called “better decisions that reduced risk™
(Hartley, 1998, p. 6). The experience in Fernald, Ohio, was similarly successful (Applegate,
1998; Duffield and Depoe, 1997). There, DOE established a consensus-based advisory
committee to make decisions about complex and intertwined issues, such as on-site or off-site
disposal, future use of the site, the acceptable level of residual risk, and appropriate cleanup
technologies. In two years of work, utilizing both the internal expertise of some of the members
of the committee and external consultants, the participants arrived at what was considered to be a
fair and balanced cleanup strategy, which DOE regarded as faster, cheaper, and more holistic
than what DOE would have developed alone. Noted earlier in this paper is the fact that DOE
considers the outcome to have saved taxpayers $2 billion.

The pursuit of consensus through deliberation is the defining feature of these successful
hazardous waste cases, and the higher-scoring cases in the larger data set more generally. Of
course these kinds of cases are often longer, better funded, and attract more committed
participants than less intensive decision processes. All of these factors are all likely reflected in
the result that links consensus-based processes with higher quality. But there are reasons to think
that consensus-seeking plays a more direct role in supporting decision quality. Resolving
conflict often requires dealing with scientific uncertainty through appeals to independent
expertise, joint-fact finding on the part of all participants, or new research altogether. Arguments
are generally won or lost based on the quality of the information. Mistrust among stakeholders
and between stakeholders and government may uncover questionable science and bad ideas.
Building trust may require tapping into independent sources of expertise or generating new
knowledge. All of these suggest that the “political” features of these more intensive stakeholder
processes may create a positive synergy with the quality of its outcomes.
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The Nature of the Lead Agency

Lead agencies play a large in role in the design and execution of stakeholder processes.
So too might the locus of decisionmaking, whether it is national, state, or local in scope. We
examine two questions related to the nature of the lead agency. First is whether processes led by
state and local governments compare favorably to processes led by federal agencies. Second is
how processes led by the EPA compare to both federal agencies alone and to agencies at all
levels of government. The results of the analysis are shown in Figures 8 and 9 and are discussed
below.

One of the surprising aspects of the research described here is the large number of cases
of stakeholder processes undertaken at the state and local level. State and local decisionmaking
is likely to increase in importance as local issues, such as land use, come to the forefront of
environmental concern. Stakeholder participation at the state and local level is likely to increase
as well. In fact, the National Governor’s Association has adopted collaboration among
stakeholders as one of the core principles of its “Enlibra” doctrine, which outlines a vision for
environmental policymaking in the states. A shift toward participatory decisionmaking at the
state and local levels could be cause for concern from the point of view of quality, particularly if
fewer scientific and technical resources are available at these levels.

As indicated by Figures 8 and 9, however, there is not much of a difference between the
results for state and local lead agencies as compared to federal agencies for either quality
measure.” For example, on the aggregate outcome measure there was a higher percentage of
high scoring cases led by state and local governments, but there was also a higher percentage of
low scoring cases. To see how the results play out for specific types of issues, we briefly
examine the set of cases dealing with resource planning and management.

State and local governments play a large role in developing policies regarding how
resources will be used and managed. There are 74 cases in the data set dealing with resource
planning and management, encompassing land use decisions, habitat conservation planning,
watershed management, the management of parks and other designated areas, water quality
planning, and wildlife management. Nearly all of the cases dealt with specific sites or
geographic regions rather than overarching policy issues. Of these 74 cases, 38 were led by state

7 On neither measure is the difference between state/local agencies and federal agencies statistically significant. On
the outcome measure, the chi-squared probability is .219. On the process measure it is .972.
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and local agencies while 26 were led by federal agencies. The other ten were jointly led by state
and federal agencies or some other arrangement. Like the data set as a whole, state and local
agencies performed about the same as federal agencies in resource planning and management.
High scoring cases made up 60% to 80 % of the sample, and low scoring cases made up to 10%
to 30%, regardless of the level of the lead agency. The fact that state and local agencies do not
appear to be doing worse on quality measures—either across the data set or for resources
planning and management specifically—should help quell concerns that increased state and local
stakeholder decisionmaking may sacrifice quality.

A second issue related to the nature of the lead agency is whether processes led by the
EPA compare favorably to those led by other federal, state, and local agencies. Because some of
the recent concern over the role of such processes has centered on EPA, it makes sense to single
the agency out for analysis. EPA has embraced stakeholder-based processes in many of its
reinvention initiatives but has also been the target of criticism for how it handles participation in
some other programs, such as Superfund (GAO, 1994).

Thirty-two of the 239 cases involved EPA as the primary lead agency; it was represented
the most out of all single agencies in the set of cases. The EPA cases in the dataset tended to be
relatively high profile. Fourteen dealt with oft-contentious Superfund cleanups and related
issues, seven concerned regulatory negotiations, and another three dealt with the EPA
reinvention program Project XL. The remaining eight covered a variety of other regulatory and
policymaking arenas.
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Figure 8: Outcome Quality and Government Type
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Figure 9: Process Quality and Government Type
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As with state and local governments, there was little difference between EPA-led cases
and those led by other federal agencies or agencies at all levels of government.8 Even taking into
account the relatively high-profile kinds of cases that EPA gets involved in, the agency’s
stakeholder processes appear to be doing no better or worse than the norm.

The analysis of the relationship between the nature of the lead agency and the quality of
stakeholder-based decisions suggests that it is not the place to look for explaining differences in
the quality of stakeholder-based decisions. Processes led by state and local governments do not
appear to be more or less successful in quality terms than their federal counterparts, even for the
subset of the data focusing on resource planning and management. Of particular interest, they
don’t seem to result in less technical capacity or less access to scientific and technical resources.
Likewise, processes led by EPA do not appear to result in higher or lower quality decisions than
processes led by other agencies. All agencies likely face similar challenges in developing
processes that adequately incorporate scientific and technical resources and that support quality
outcomes.

6. Conclusion

Based on an examination of 239 case studies, we should be rather optimistic about the
quality of stakeholder-based decisions. Even though the data are not as systematic and complete
as the ideal, and the case study record may be an imperfect window on the world of stakeholder
processes, the analysis should give some reassurance that the “political”” aspects of stakeholder
processes are not sacrificing decision quality. Across a diversity of process types, levels of
government, and environmental issues, most of the evidence points toward quality
decisionmaking from stakeholder processes.

The analysis should help clarify, as well, how to think about the quality of stakeholder-
based decisions. The outcome criteria sketch a broad and complex understanding of quality.
The process criteria provide more narrow insights into scientific and technical quality. In fact, it
may be the only perspective into how stakeholder processes utilize science, given the difficulty

8 None of the differences were statistically significant. Compared with only federal agencies, the chi-squared
probability for the outcome measure was .564 (n=66) and for the process measure was .523 (n=61). Compared with
all local, state, and federal agencies, the chi-squared probability for the outcome measure was .168 (n=160) and for
the process measure was .66 (n=140).

27



Resources for the Future Beierle

of identifying an outcome measure that can somehow measure the “scientific quality” of a
decision.

Beyond the direct question of the quality of stakeholder-based decisions, there are two
other issues that ought to be considered in thinking about the impacts of stakeholder processes on
environmental policymaking. They deserve at least passing mention here.

The first question is whether stakeholder decisions are being implemented. There should
be far less concern about the quality of stakeholder decisions if administrative and political
checks and balances are in place to halt bad decisions on the road to implementation. At a very
basic level, agencies rather than stakeholders usually implement decisions, creating a strong filter
between stakeholder decisions and action. Indeed, various studies of implementation suggest
that agreements among participants do not necessarily translate directly into actual impact on
policy. In a study of mediated environmental issues, Bingham (1986) noted an important gap
between agreements among mediating parties and the implementation of those agreements. In
research on regulatory negotiations, Coglianese (1997) found that agreements reached through
negotiations were often revisited after subsequent controversy. In an earlier study by the author,
no consistent link between good public participation and implementation could be identified in a
series of cases of stakeholder-based planning in the Great Lakes region (Beierle and Konisky,
2000). Another analyst of the same Great Lakes cases concluded that whatever implementation
had occurred had very little to do with the stakeholder planning process (Gurtner-Zimmermann,
1996). While much more work on the relationship between participation and implementation
needs to be done, there is much evidence to suggest that various checks and balances on
stakeholder-based decisions are solidly in place—for better or worse.

The second question is what we should be comparing stakeholder processes to. There is
a tendency to contrast stakeholder processes with more expert-led scientific decisionmaking—
another chapter in the long running debate about whether pluralism or managerialism should
inform agency discretion (Stewart, 1975; Reich, 1985). Yet studies of agency decisionmaking
suggest that the status quo to which stakeholder processes are an alternative are not these more
idealized technocratic approaches. Rather, agency decisionmaking is already quite “political,”
subject to partisan winds and interest group influence. Charnley (2000) points out that it is just
such criticisms of the status quo that have raised concerns about the use of science in
environmental decisionmaking in the first place. Dissatisfaction with the status quo is one of the
primary reasons that stakeholder processes are on the rise. Finally, many decisions made by
agencies, even EPA, are not really about science at all (Powell, 1999). Stakeholder processes
may work to improve on traditional agency decisionmaking by making processes more

28



Resources for the Future Beierle

formalized and transparent and by giving non-scientific issues the “political”” hearing they should
appropriately have.

Evidence about the quality of stakeholder decisions, the presence of checks and balances
in the implementation process, and the less-than-stellar status quo come together as a strong
endorsement for stakeholder-based decisionmaking.. There may be many ways to produce
decisions of high technical quality, but there are relatively few that do so while also educating
the public, eliciting public values, resolving conflict, and building trust in agencies, as many
stakeholder processes do. That we can make some headway on these more “political” features of
decisionmaking while not also sacrificing quality is indeed a positive endorsement for opening
the doors of decisionmaking to the public.
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Appendix A: Construction of Aggregate Measures

Outcome Quality Aggregate

The outcome quality aggregate combines data from the eight component quality criteria
listed in Figure 4 of the paper. The range of eight quality criteria reflected the different aspects
of “quality” relevant to different kinds of cases. For example, one could judge a mediation case
on the basis of whether the decisions reached increased joint gains for those involved. A public
meeting, however, would be more appropriately judged on whether participants contributed
information or ideas that would not otherwise have been available.

Because different criteria were appropriate for different kinds of cases, it was quite rare
to have more than two criteria scored for each case. In fact, out of 172 cases—for which at least
one of the eight criteria were scored—none were scored on more than five criteria, and only 47
were scored on three to five criteria. Fifty-three were scored based on two criteria; and 72 were
scored based on only one criterion. The lack of substantial overlap among the quality criteria
meant that it was problematic to inter-correlate them in order to see whether they described some
overarching conceptual meaning of “quality.” As shown in Table A1, the largest number of
pairwise comparisons that could be made was for 32 cases; and for many pairs of criteria,
correlation coefficients could not be calculated because there was no variation in one of the
criterion. Nevertheless, some of the eight criteria appear to hang together quite well.
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Table Al Inter-correlation of Outcome Quality Criteria
cost- joint opinion other infor- | technical | innova- holistic
effective gains direct mation | analysis tive perspec-
ideas tive
cost- 1
effective
joint -.17 1
gains (n=11)
opinion 49 .64 1
(n=7) | (n=18)
other 1.0 -.37 *6/8 1
direct (n=4) | (n=11) | agree
informa- 29 .60 *6/8 *4/4 1
tion (n=4) | (n=13) | agree agree
technical 29 *12/13 .82 *4/4 .84 1
analysis (n=4) agree | (n=10) | agree | (n=32)
innova- .63 *14/18 .65 *212 .85 1.0 1
tive (n=6) agree (n=8) agree | (n=13) | (n=16)
ideas
holistic 13 *7/9 *9/9 *1/2 1.0 1.0 1.0 1
perspec- | (n=6) agree agree agree | (n=12) | (n=11) | (n=10)
tive

*No coefficient calculated because of no variation in one of the criteria. The ratio of agreements to total is reported.

If not describing a stand alone concept of “quality” derived statistically, the aggregate
measure is at least an accurate reflection of the underlying quality criteria. The rules used to
construct the aggregate were as follows:

1. For indirect quality measures, “yes” and “no” scores were converted into “high” and “low”
scores, respectively.

2. If there were no low/high combinations for a given case (suggesting a wide divergence of
scores), the scores were averaged (using 3, 2, and 1 for high, low, and medium, respectively).
For cases with low/high combinations, we skipped to step 4.
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3. Averages were rounded to the nearest score. Where the average fell exactly between two
scores (e.g., 2.5) it was rounded up to the higher score.

4. Where there were low/high combinations, scores were determined on a case by case basis.

In developing an aggregate measure for 172 cases, 156 (90%) of them could be scored
after step 2. This means that where there were multiple scores, they were all in agreement.
Seven cases required averaging (step 3), but only one of these had to be rounded up from an
average score that fell midway between two scores. For 9 cases, the aggregate was determined
on a case-by-case basis (step 4)—all of these cases were given a “medium” based on mixed
results.

Process Quality Aggregate

The process quality aggregate was constructed from two measures: the technical capacity

of participants and their access to technical resources. In developing the aggregate, the following

rules were used:

1. Cases scored high if at least one of the criteria were scored high and the other medium. This
meant that high quality internal or external resources were present without an off-setting lack
of one or the other.

2. Cases scored medium if both criteria were scored medium or if there were high/low
combinations. This meant that either internal and external resources were moderate or that a
high level of one of the two was offset by a low level of the other.

3. Cases scored low if at least one of the criteria was scored low and the other medium. This
meant that the process was deficient in internal or external resources and the deficiency was
not compensated by either internal capacity or external access to information

4. Data in which only one of the two components were scored were given a score based on the
most likely score for the missing criterion.
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The data fell into categories outlined in Table A2.

Beierle

Table A2 Combinations of Process Quality Criteria Used to Construct Aggregate

Technical | no score low medium high
Capacity

Access to

Technical

Resources

no score No score (n=65) | Assumed No score could | Assumed

Low (n=2) be assumed High (n=8)
(n=9)

low Assumed Low Low (n=6) Low (n=3) Med. (n=0)
(n=6)

medium No score could Low (n=4) Med. (n=12) High (n=4)
be assumed
(n=16)

high Assumed High Med. (n=5) | High (n=26) High (n=33)

(n=40)
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Appendix B: Examination of Bias

As mentioned in Section 2 of the paper, the potential for bias in a case survey is always
of concern. This appendix deals with three possible sources of bias, all of which would make the
pool of cases look more successful than the norm. The first potential source of bias arises if case
study authors are more likely to write up successful cases than unsuccessful ones. The second
potential source of bias arises if certain kinds of case study authors have a particular interest in
making a case appear more successful than it really was. The third potential source of bias
relates to the coding of the indirect quality measures. The first two can be treated together and
the third treated separately.

Potential Bias in Case Selection and Description

While coding the cases, researchers flagged cases that 1) were picked to explicitly
illustrate a successful or unsuccessful process or 2) were written by someone closely affiliated
with the case (such as a participant or lead agency staffer) who might have an incentive to over-
emphasize the case’s success. Out of a total of 239 cases, 70 were picked to illustrate successful
or unsuccessful cases, 150 were not, and in 19 it was not known. Sixty-six cases were written
by someone closely affiliated with the case, 114 were not, and it was unknown for 59.
Combining the two sets of cases, where the presence of one or both possible sources of bias
made the case potentially biased, we were left with 118 potentially biased cases, 87 unbiased
cases, and 34 in which it was unknown. Figure B1 compares the potentially biased cases with
the unbiased cases across both the outcome quality and process quality measures. Although the
potentially biased cases appear to be slightly more successful, the difference is small and not
statistically significant for either the outcome measures or the process measures.® These two
sources of potential bias, then, do not appear to be having much of an impact on the results
described in this paper.

Potential Bias in Indirect Quality Measures

The third possible source of bias deals with the indirect quality measures. The indirect
quality criteria describe what the participants did or did not do. Did they add new information or
did they not? Did they come up with innovative ideas or did they not? It may be that case study

9 For the outcome measure, the chi-squared probability is .821 (n=148). For the process measure, the chi-squared
probability is .295 (n=133).
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authors were more likely to report positive information on these criteria than negative
information. In reading through a case, coders could tell when stakeholders were adding
information or doing analyses, for example, but were never quite sure what was going on if case
study authors didn’t report on these kinds of activities. Where they not done or were they just
not deemed important by the case study author? In short, we can never be sure how to interpret
gaps in the data.

Without more information on the actual cases, it is difficult to definitively tell whether
the indirect criteria results are biased toward positive information or not. What we can do is
compare the results for the indirect criteria with the results for the direct criteria, which are not
subject to the same potential bias. Out of 172 cases with an outcome measure score, 69 were
based only on indirect criteria and 103 could be recalculated to be based only on direct criteria.
Figure B2 compares the direct and indirect criteria scores. Rather than being more positive, as
would be the case if the indirect scores were biased, the indirect scores actually appear to be
more negative (i.e., a higher percentage of low scores), and the difference between the two sets
of cases is statistically significant.20 The indirect criteria do not appear, then, to be adding a
success bias to the results described in this paper.

10 The chi-squared probability is .000. The significance of the difference between the two sets of cases can probably
be explained by the low number of “medium” scores for the “indirect criteria only” category. This is not surprising
because indirect criteria were only coded as “no” (translated as “low”) and “yes” (translated as “high”). The two
medium cases reported in Figure B2 come from the few cases where one indirect criteria was coded as “no” and
another was coded as “yes.”
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Figure B1: Examination of Selection and Author Bias
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Figure B2: Examination of Indirect Criteria Bias
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I. Preface

This effort represents ideas gathered from more than a hundred individuals® as well as a
review of some, though certainly not all, of the relevant literature.>? The document is an
initial attempt to distill and disseminate those key principles and practices that are relevant to
managing scientific and technical information in environmental conflicts. Through this
project, we hope to advance both the practice and theory of environmental mediation and to
launch further thinking and discussion on the issues raised.

The information age has increased the pace of information development, dissemination, and
application. As more scientific information enters the public domain, it is increasingly
important to use science wisely and to understand its interactions with other modes of
thought and inquiry. We hope this source book will be helpful to that end.

Readers are encouraged to freely use and disseminate this document but are asked to credit
the authors and the sponsors of this project -- RESOLVE, Inc.; the U.S. Institute for
Environmental Conflict Resolution (USIECRY); and the Western Justice Center Foundation.

C  Based in Washington, D.C., and Portland, Oregon, the nonprofit RESOLVE, Inc.,
www.resolv.org, specializes in environmental dispute resolution, environmental
mediation, consensus building, facilitation, and policy dialogue. RESOLVE is a leader
in mediating solutions to controversial problems and broadening the techniques for
consensus building on public policy issues. RESOLVE is dedicated to improving
dialogue and negotiation between parties to solve complex public policy issues and to
advancing both research and practice in the dispute resolution field. RESOLVE works
in the U.S. and abroad. 1255 23" Street, NW, Suite 275, Washington, D.C. 20037.
Phone: (202) 965-6390; fax: (202) 338-1264.

C  Based in Tucson, Arizona, the U.S. Institute for Environmental Conflict Resolution,
WWW.eCr.gov, assists parties across the country in resolving environmental conflicts that
involve federal agencies or interests. Operating under the aegis of the Morris K. Udall
Foundation, the Institute offers expertise, guidance, and training in environmental
conflict assessment, facilitation, and mediation. The Institute maintains a network of
programs and practitioners around the country who can be called on to assist in
environmental conflict resolution. 110 South Church Avenue, Suite 3350, Tucson,
Arizona 85701. Phone: (520) 670-5299; fax: (520) 670-5530.

C  The mission of the nonprofit Western Justice Center Foundation,
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www.westernjustice.org, is to create and enhance models for resolving conflict;
improve the quality of justice and appropriate uses of the legal system; create
knowledge through research and evaluation; and instill conflict resolution skills in
children. The Western Justice Center conducts programs in California, across the
nation, and abroad, all in collaboration with carefully selected partner groups. 85 South
Grand Avenue, Pasadena, California 91105. Phone: (626) 584-7494; fax: (626) 568-
8223.

This document is located on the Web sites of these three organizations and also of the Society
of Professionals in Dispute Resolution and Policy Consensus Initiative. Other organizations and
agencies are encouraged to post it on their Web sites and to disseminate it as they wish.
Readers are also encouraged to contact any members of the working group to contribute
further thoughts and comments.

The authors intend for this document to be accessed in any ways that readers find most
valuable. Some might prefer to read it from beginning to end as a narrative. Alternatively,
others will use it as a reference manual, focusing on portions that they find relevant to a past
or present challenge. The organization of the document is intended to accommodate either
objective.

After this preface, the paper begins by presenting the central challenges in dealing with
science and technical information in environmental cases. Then it presents the specific
challenges that stakeholders and mediators identified in the literature and focus groups. The
fourth section outlines some key ideas and practice principles underlying the more specific
guidelines in the fifth section. The sixth section consists of “how to’s” and “to do’s” from
experienced environmental and public policy mediators. The endnotes include information
on the origins of this project. Appendices include information on how to contact the
working group; a list of participants and contributors, for whose encouragement, expertise
and insights the authors are most grateful, and selected readings.



Il. The Challenge

“In a major move to protect wildlife in old growth forests, a judge has halted nine federal timber
sales in the Pacific Northwest and ordered further reviews that could stop logging in large
sections of Washington, Oregon, and California.” (“Judge Halts 9 Northwest Timber
Sales,” wire report in The Spokesman-Review, Spokane, Washington, August 4, 1999).

“A Federal investigation has concluded that a scientist at the Lawrence Berkeley Laboratory in
Berkeley, California, faked what had been considered crucial evidence of a tie between electric
power lines and cancer.” (William J. Broad, “Data Tying Cancer to Electric Power Found
to be False,” The New York Times, July 24, 1999).

“More than a century and a half after it was built, the Edwards Dam made a new mark in
history as the first dam the federal government demolished against the wishes of its owners.”
(Traci Watson, “After 162 Years, Maine River Finally Running Free,” USA Today, July
2,1999).

Environmental disputes pose powerful challenges to civil societies. More often than not,
they are complex and hard fought affairs that present urgent and practical problems to be
solved. Frequently, they are laden with contested scientific and technical information and
important collisions of social and economic values. Inevitably, they are also political fault
lines in larger ideological wars.

At the start of the 21 Century, citizens and decision-makers are hungry for ways to improve
environmental discussions. As a country, we need wiser outcomes that are conceptually
more sound, explicitly equitable, and have practical staying power. Simultaneously, we need
to reduce the transaction costs (both human and financial) that are associated with public
interest conflicts over timber, land, water, hunting, pollution, fishing, and energy
development, to mention just a few.

The use of strategies based on ‘joint gains,” problem solving, mediation, facilitation, and
consensus building offer promise for many cases. While these approaches are not a panacea,
thousands of significant cases involving public health, public lands, and natural resources
have been successfully mediated or facilitated since the early 1970s. This includes ‘upstream’
cases when rules and policies are being made and ‘downstream’ issues when parties are
involved in enforcement and compliance.® The authors and sponsors of this document
believe many more cases could be wisely and amicably resolved if good scientific and
technical information were better integrated into the search for solutions.
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While the term joint gains problem solving suggests that a rational, interest-based approach
to problem solving is inherently useful, many environmental disputes also are driven by
personal and political factors. Nonetheless, at core, they often focus on any of several
guestions:

= Who bears responsibility for something that allegedly went wrong environmentally?
« How shall a current condition that is harmful be remedied?

« Will a proposed project, policy, or rule prove potentially deleterious to human or
environmental health?

C  How should an environmental resource with its attendant issues of risks, costs, and
benefits, be managed into the future?

Environmental conflicts tend to be broad in their scale of impacts and laden with values that
are seemingly at odds. Environmental disputes are also emotional. The parties may include
both conscience as well as beneficiary constituents. At issue in many cases are matters of
culture, economics, justice, health, risk, jobs, power, uncertainty, and professional and
bureaucratic politics. Elections are sometimes won or lost because of environmental
conflicts. In some cases, the outcomes of specific conflicts have inter-generational or global
impacts.

When specific controversies in any or all of these areas emerge, advocates, policy makers,
and adjudicators look to science and technical experts to help improve their decisions.
Scientific data and knowledge also form the building blocks necessary to ground consensus-
seeking deliberations. The kind of science-based information that is available and how it is
used are important factors in helping the parties affected by a decision to gain confidence in
the process and the outcome.

In the abstract, infusing high quality information into a controversy and having it serve as a
foundation for decision-making should be a straightforward matter. One asks the right
questions, obtains data through rigorous and accepted methods, analyzes and interprets the
data in ways that are logical, and then submits the findings to peer review. Unfortunately,
information rarely threads into solutions in such a direct way.

More often, information gathering is done by warring experts as part of an adversarial and
contentious process tinged with suggestions of actual or implied litigation. Productive lines

of communication are often severed. In other cases, vital information is an afterthought to

-7-



the economics and politics of deal making. Alternatively, vast amounts of money may be
spent on irrelevant or unusable research or information collection. Surprisingly often,
disagreements on key points remain unresolved and uncertainties that can undermine the
future stability of an agreement are left unaddressed.

Some of the confusion and complexity of environmental conflict is directly attributable to
the way information is organized, interpreted, communicated, and differentially judged to
be useful. Government agencies, community groups, environmental advocates, academics,
and businesses each approach the gathering and explication of data in their own way and
with their own needs in mind. Moreover, different disciplines and professions implicitly
value or devalue scientific information according to their training and the rules of their
professional cultures.* The traditional means of grappling with this complexity tend to rely
on adversarial legal and scientific truth seeking.

Joint gains approaches such as mediation and facilitation, however, also offer excellent
forums for managing the tensions, crosscurrents, and data clashes in environmental
conflicts. Organized properly, these processes can provide a powerful complement to the
formal structures of governance and a promising set of tools for decision-makers. However,
those who advocate for these processes and those who participate in them, those who pay
for them and those who use them, need to develop stronger, more self-conscious and more
coordinated approaches to the gathering, sorting, integrating, packaging, and interpreting
of information. Ideas and tools in this somewhat specialized area are essential and this
document attempts to address that need.

At the onset of this project, we hoped to illuminate a set of questions that are, in part,
practical, technical, and procedural and that, in other ways, reflect our differing and
intellectually incomplete understanding of the dynamics of environmental conflict. All of the
questions center on the role of the third party as he or she attempts to provide management
and choreography of scientific and technical information in environmental cases. The
questions, along with the material itself, are not meant to be definitive. They offer a starting
point for additional inquiry.

1. What exactly are the different roles scientific and technical information plays in
environmental conflicts? Do differences over science and technology actually cause
environmental disputes or do they simply affect the way disputes and conflicts escalate
and are handled?

2. When is science really relevant to the core issues in environmental conflicts? When is a
dispute truly a technical dispute and under what circumstances is it irrelevant or a small
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11.

side issue?

When and how do parties strategically frame disputes as being about science and
technology in order to pursue their interests?

What is the appropriate role for mediators and facilitators seeking to integrate science
and technology into their processes? Conventional conceptions of mediation and
facilitation place a strong emphasis on process and relationship management. In
science-intensive environmental disputes, should mediators play a stronger substantive
role?

Beyond high quality communication, negotiation, and process management skills,
what value-added tools and strategies can mediators and facilitators bring to the table
that will increase the clarity, rigor, and likelihood of good decisions coming out? For
example, should a mediator effectively press the issue of burden of scientific proof?

If there are logical rules-of-the-road for effectively integrating scientific and
technological data into consensus-seeking processes, how insistent and forceful should
one be in pressing them?

What is the responsibility of the mediator to help non-experts understand the science
involved? Which tools and strategies can be employed without the mediator taking, or
being seen as taking, a position on the issues?

How can mediators and facilitators help disputants effectively manage the warring or
contested science that is often at issue in environmental cases? For example, in what
ways might mediators and facilitators help disputants manage scientific and technical
uncertainty and the balancing of the Precautionary Principle and doctrines of
Reasonable Risk?®

How do you (and how should you) get scientists who are naturally resistant to making
recommendations because of inconclusive data to ‘jump the breach’ so that their work
is useful in making practical decisions?

Is more or better scientific information always necessary to narrow the foundational
factual issues?

Are some kinds of knowledge inherently more relevant than others in resolving
environmental conflict? Within the different life sciences (e.g., chemistry, biology,
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13.

ecology) and the social sciences (e.g., sociology, economics, anthropology), is there an
overarching hierarchy of relevance to environmental issues that should be given
primacy, or does it simply depend on the facts on hand in a given dispute?

Are there different roles for environmental mediators depending on whether the case is
‘upstream’ or ‘downstream’?

In situations of disparate power, or where problems of environmental justice are at the
forefront, should environmental mediators work with aggrieved parties using the same
principles family mediators use with abused spouses? Should they be treated differently
to empower them to participate in public debate?
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111. Rocks on the Road to Agreement

Formally or informally, negotiating parties, environmental mediators, facilitators, and
consensus-builders confront an extraordinary variety of problems and fact-patterns
centering on the generation, management, interpretation, and use of scientific and technical
information. This section presents some of the situations that confront negotiating parties
and those who seek to assist them.®

1. Multiple Disciplines. There are various specialized sciences involved in providing
critical scientific and technical information but the conclusions do not converge to a

logical policy choice.

Example: Environmental groups seek to prevent an agricultural operation
from withdrawing additional water from an aquifer. Geologists and
hydrologists find the water is available. Ecologists and wildlife biologists
show that withdrawal will harm nearby stream biota. Sociologists and
economists conclude that new farms revitalize an economically depressed

area.

2. Access to Data. There is good scientific or technical information available but some or
all of the parties have trouble accessing it. They cannot quite articulate what they need
to know, how to identify it, or whom to contact.

Example: Competing recreational users (hikers, horse riders, and bicycle
riders) are engaged in a rule-making dispute over management practices
in a multi-purpose wilderness area. Although the stakeholders are bright,
intelligent people, they are highly positional and unaccustomed to these

kinds of conflicts.

3. Adequacy of Existing Data. There is missing scientific or technical information that
could be researched and brought to the table but the process of doing this needs to be
organized and supported by adequate resources.

Example: A community group and a resort developer are in conflict
over short- and long-term traffic impacts of a new golf course. The
developer believes enough studies have been done. The community
believes more are required.
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4. Unclear Significance. Scientific or technical information is brought to bear on a given
topic but the significance of it is unknown or of marginal value, or there is no
technique or methodology to evaluate or compare the information.

Example: Proponents and opponents use computer-generated pictures
to simulate the proposed visual and aesthetic impacts of a series of
microwave relay towers on a ridge over a park and residential
community. People are intrigued with the pictures but some participants
are not convinced that the simulations give them the information they
need to make decisions.

5. Restricted Data. Several parties have critical information that could help resolve the
matter but the data is confidential or proprietary.

Example: Water well drilling permits must be issued by a certain date,
or the project proponent will lose the opportunity to proceed. A
government agency, different from the one issuing the permit, is unable
to release its latest study of chloride buildup because it has not been
approved for release. Simultaneously, the drilling company is fearful of
disclosing trade secrets that might give its competitors an edge.

6. Politicized Information. There is salient scientific or technical information that could
be brought to the table to enhance decision-making but people perceive the
information as skewed and overwhelmed by political spin and media hype.

Example: Proponents and opponents are engaged in a dispute over
improvements to a highway that is statistically safe but perceived to be
dangerous. Numbers suggest that although the highway has a high
proportion of dramatic accidents, the overall accident rate remains low.
Citizen groups have taken out ads calling for expensive improvements.
The city has appeared on talk shows arguing that the proposed
improvements are expensive and will not make a difference.

7. Lack of Expertise. There is good scientific or technical information available and the
parties think it could be relevant to their decision-making but some or all of them do
not understand it.

Example: Various private and civic sector organizations come together
to resolve opposing positions about a huge public expenditure over
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secondary and tertiary sewage treatment. They are confounded by
complex and often conflicting toxicological, engineering, and ecological
studies.

Inconclusive Data. The scientific or technical information disputants are relying on is
spotty, does not show strong cause and effect relationships and does not invite
anobvious decision. Conclusions can be suggested or inferred about cumulative effects
but there is no completely logical basis for policy.

Example: A large oil company is proposing to build a lengthy oil
transmission line. They have done several studies, each time using
slightly different assumptions and criteria in order to find the best route.
Based on these studies, and believing they have been responsible to
various public interests, they re-routed their line several times.
Opponents believe the line and its construction will contribute to
fragmented habitats, non-point source pollution, and the disruption of
several very small and fragile wetlands.

Purchased Information. Credible scientific or technical information is available but all
of it has been commissioned or produced by some of the parties and is therefore
distrusted by the others.

Example: Several large manufacturing companies have been sued over
the contamination of a river. The government agencies and citizen
groups that are involved refuse to rely on the studies that the companies
are using but have no funds to do their own.

Uncertainty and Division among the Scientists. Despite great amounts of advocacy,
research, and applied studies, massive scientific and technical uncertainty remains. Peer
reviewed studies are equivocal and the opinions of credible experts are deeply divided.

Example: In a conflict over the construction and routing of new
transmission lines, an electric company cannot avoid bringing their lines
through certain residential areas. Credible evidence is presented on both
sides about electromagnetic frequencies as a cancer cause.

Distrusted Science. There is a fair amount of scientific and technical information
available but the science itself is distrusted.
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Example: Local food producers propose to build a food irradiation facility to
control insect infestations in export fruit and to reduce the risks of E. coli
outbreaks. Anti-nuclear opponents organize to defeat the proposal. They believe
that the use of radiation will poison their food.

Irrelevant Information. Scientific and technical information exists and the parties
know it exists but they choose not to examine it. They believe the information is
irrelevant to reaching an agreement or there is no practical solution to the problems of
conflicting interpretations.

Example: Government agencies and environmental groups sue several
industries over the removal of PCBs from river sediments. There are
major scientific and factual disagreements over the levels of PCB
contamination that actually warrant action. There are also disagreements
about the amount of sediment that has been deposited on the river
bottom and bank? Plaintiffs and defendants agree to a settlement that
results in a cleanup with no admissions of liability.

13. Data Overload. There is too much data at hand, and either the data is unorganized or

the volume of data overwhelms parties as they attempt to sort through what is relevant,
synthesize it, and apply it to the problem at hand.

Example: Various industry and public policy groups are involved in a
rule-making negotiation over microbial disinfectants. The data on
human health, microbiology, chemistry, water quality, and treatment
makes the rule-making process time consuming and very difficult
because there is so much information and so many complex
relationships between the different kinds of information involved.

14. Theory Unsupported by Sufficient Research. Predictive scientific theories have been

postulated but little or no empirical research has been done. While differing sides in a
dispute resolution or conflict management process preoccupy themselves with arguing
conjectural positions, government agencies have a compelling need to regulate.

Example: After several cases of Mad Cow Disease, policy makers
determine that there is a need to create regulations of the beef industry.
Theories about the origins and transmission of the disease exist but there
is almost no research available to inform the regulatory process.
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15. Scientists Ahead of the Stakeholders. Funds from a limited research budget are
allocated by a government agency and studies are commissioned. Data are collected
and analyzed. After the studies are completed, a stakeholder process is initiated.

Example: State park officials concerned about the ecological impacts of
recreational uses on a coastal island organize a series of scientific inquiries.
After concluding their studies, the park officials gather together a stakeholder
group that quickly identifies other kinds of data that are needed for
regulation. Park officials have no budget left for gathering additional data.

16. Information Not Yet Usable. A time-sensitive problem needs to be resolved and all
of the parties want to resolve it, but it requires specialized scientific information and/or
new technological processes that are not fully developed and available.

Example: A community pressures the commander of a military
installation to cleanup a disused training area that has unexploded WWII
ordinance below the surface of the ground. Old methods of cleanup will
be destructive to many environmentally and archeologically valuable
sites. The military and the community agree on the goals and priorities
for cleanup but the specific techniques needed for a low-impact cleanup
will not be available for another eight years.

17. Poor Issue Framing. There is either an incorrect, incomplete, or competing framing
of the problem in a manner that excludes critical value questions that are central to
some of the parties.

Example: Officials from a well-regarded research institution propose to
build a large, multi-million dollar infrared telescope on the top of a
mountain used by local hunters and hikers and held sacred by native
people. The scientists are prepared to address mitigation but insist on
using standard western scientific nomenclature and criteria for
mitigation plans. Representatives of the native people do not believe
their issues are being adequately discussed.

18. Pseudo-Professional Posturing. An expert attempts to dominate the presentation or
interpretation of critical scientific or technical information but actually does not have
expertise in that area.
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Example: In settlement discussions over pollution damages, a lawyer
exaggerates his grasp of the hydraulics involved in the migration of
underground contamination. In those same discussions, scientists
retained by the community are arguing constitutional questions.

19. Shifting Conceptual Framework. Data or technical information exists but the
framework or paradigm for interpreting and understanding the meaning and relevance
of the data is undergoing a significant knowledge shift.

Example: Global warning scientists and policy makers have gathered to
develop proposed policies that would dramatically affect business
economics. Environmental advocates argue for stringent regulations to
prevent ozone depletion and the buildup of greenhouse gasses.
Representatives of major industries object.

20. Unrealistic Expectations of Scientists. Parties to a conflict assume that there is a
technically correct solution to a problem that is causing great controversy. Once
engaged, scientists and technical experts come up with multiple answers, none of which
are wholly satisfying to any of the parties.

Example: Environmentalists, farmers, loggers, and government officials
are engaged in an acrimonious planning problem, one aspect of which is
the adoption of in-stream flow standards. After a round of initial
meetings, the working group engages a group of scientists who cannot
give them a single answer.

21. Outdated Data and Organizational Lag. New research suggests that current
standards could and should be changed. The agency responsible for undertaking such
reviews is preoccupied with what they consider to be more important matters.

Example: Small businesses that rely on a specific technology believe that
a constituent metal should be de-listed as a toxic substance because new
research indicates it is not a public health threat. De-listing would
translate into economic efficiencies. The government agency responsible
for small business sees this as a low-priority issue. They are willing to
meet but not willing to take it up on their docket of rule-making issues.

22. Differential Tolerance for Complexity. Some parties are able to tolerate a great deal
of technical complexity and scientific ambiguity. Others are impatient with the process.
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The disconnect leads to irritation, quarreling, and persistent fights over the production
of useful and usable information.

Example: In a technically complex and long-running rule-making case
over synthetic chemicals in food, scientists must analyze many different
kinds of medical and public health data. They are insulted when busy lay
participants in the negotiation begin asking for a synthesis or the ‘short
version’. Conversely, the lay participants are running out of time,
money, and the patience needed to engage in the process.

23. Pseudo-Scientific Environmental Conflicts. One or more of the parties to a conflict
nests their issues in a contested scientific matter as a strategy or tactic for accomplishing
other objectives. The core of the real dispute is about deeply held values.

Examples: Abutting neighbors oppose the construction of a municipal
solid waste incinerator. Neighbors fear a drop in property values and
increased (but still legal) levels of noise and traffic. Because the legal
policy framework recognizes human health concerns, but not
inconvenience, as a legitimate basis for a negative decision, the
community files suit alleging a deterioration of air and water quality.
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IV. Key Concepts and Practice Principles

The theory and practice of environmental mediation derives from concepts in many fields
and, increasingly, from research on actual cases. Some of this literature is referenced in
Appendix C, Selected Readings. The following assumptions constitute some, though by no
means all, of the elements of a framework for managing scientific information in
environmental disputes. More directly, they are the building blocks for the rules of thumb
and practice tips that follow in Sections V and V1.

Like all the others presented in this document, this particular list is neither conclusive nor
exhaustive. It is offered as a specific addition to the customary methods and processes taught
in training programs and found in the general literature on mediation, facilitation, and
consensus building.

A. On the Nature of Knowledge

2. By itself, scientific and technical knowledge is neither a be-all nor end-all in
environmental conflicts. Parties bring to the table difference kinds of knowledge:
traditional knowledge, cultural knowledge, and remembered knowledge, all of which
have a place at the table in environmental conflict resolution.

3. Allinformation (regardless of whether it is scientific, technical, traditional, cultural,
local, or remembered in nature) is subject to questions about validity, accuracy,
authenticity, and reliability. Every type of knowledge has standards of quality that can
be examined, debated, or shaped. Thus, the issues of what is examined, how it is
examined, who examines it, and when it is examined are negotiable.

4. Useful knowledge rarely remains static in the subject matters that come into play in
environmental conflict. Knowledge builds off new questions and new information.’

5. Many lay people think science is conducted wholly in the realm of testable knowledge.
Scientific methodology stresses experimentation and quantifiable conclusions:
observation, hypothesis, experiment, and conclusion. Subjective knowledge, however,
plays a larger role than many people know or that scientists will often admit to. Past
experiences, intuition, hunches, values about what is important to know, and even
bidding/betting processes like ‘Monte Carlo’ analysis often enter into the scientific
process, particularly in framing questions for research and data collection.
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Scientific and technical research in the life, engineering, and social sciences rarely
provides definitive and unequivocal answers. More often, knowledge is expressed in
terms of probabilities, beta-weights, and standard deviations. There is usually room for
reasonable people to disagree on both the methods by which knowledge is generated
and the evidence used to substantiate it.

Environmental disputes often deal with systems where the whole is different from the
sum of the parts. Reductionism—seeking to understand the system by looking only at
the units and their relations with one another—is prone to inducing error, where
problems cannot logically be traced to faults in any particular element or to the
relationships between elements.

On Uncertainty

However great our information and knowledge base is, our understanding of
environmental, social, and economic reality remains incomplete. We will never know
everything we need to know to make perfect decisions, particularly when the decisions
concern predictions of the impacts. Biological and social uncertainty is a fact-of-life,
though it may not be at issue in every environmental conflict.®

In environmental conflicts, risks and uncertainties cannot be ignored. In cases of future
consequences and impacts, research and inquiry by the parties are usually necessary and
advisable, either within the conflict resolution process itself or as part of the outcome.

Risks and uncertainties must be clarified and understood both in lay terms and in
scientific or technical terms. In general, there are three kinds of uncertainties that tend
to arise in environmental cases: (a) uncertainties in which the measurements or
observations are insufficient to bound explanation and interpretation; (b) uncertainties
that arise because the measurements conflict; and (c) uncertainties over competing or
fragmentary theoretical frameworks.®

The greater the level of scientific or technical uncertainty about significant outcomes or
impacts associated with proposed actions, the more future research is warranted, either
as part of the conflict resolution processes or as part of the agreements that are being
made. In turn, the greater the uncertainty, the more ‘adaptive and heuristic’ the
resulting agreement should be. By adaptive, we mean that an agreement should ideally
seek to incorporate mechanisms that build in future information and it should be
protean enough to be altered in the face of compelling new evidence.
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Most environmental decisions have unintended consequences. For every action, law,
policy, or program adopted to manage a conflict, no matter how well intended, there is
a real risk of unintended consequences. They are not merely calculated risks, side
effects, of trade-offs. ‘Revenge effects’ happen because new structures, devices, and
organisms react with real people in real situations in ways that cannot be foreseen.

On Information and Environmental Conflict Resolution

Conflicts over information, data, ideas, and knowledge are an inevitable and integral
part of most environmental conflict resolution processes. This holds true whether the
conflicts are ‘upstream’ in the policy formation or rule-making stages or ‘downstream’
in enforcement proceedings.

Environmental disputes are rarely caused by scientific or technical information per se.
Most often, they tend to be about: (a) perceived or actual competition over interests;
(b) different criteria for evaluating ideas or behaviors; (c) differing goals, values and
way of life; (d) misinformation, lack of information, and differing ways of interpreting
or assessing data; and/or (e) unequal control, power, and authority to distribute or
enjoy resources.

In environmental conflicts, scientific and technical issues are embedded in a political
context where value choices are at play. These underlying values are the ultimate
arbiters of political decision-making, even when a plethora of scientific information is
available. Substituting scientific and technical information cannot finesse value choices.
However, information can more fully inform the value choices that need to be made.

Not every environmental case is actually science-intensive, nor is scientific and technical
controversy the primary story in many seemingly science-intensive cases. Parties often
use scientific and technological issues as a strategic or tactical weapon.t° Even when it is
not a camouflage for other issues, parties typically bring information to the table that
bolsters their position. Consensus-based environmental conflict resolution is a search
for jointly usable information, which requires a joint inquiry.

Jointly usable information requires trust in information and the methods by which it is
produced. Trust tends to diminish when parties perceive that the science has been
generated from a particular point of view or with a particular outcome in mind.
Conversely, trust often can be built if the questions asked and the methods employed in
information gathering are jointly negotiated.
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Scientific and technological compl