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EC-WKSP-01-001)

FROM: Dondd G. Barnes, Staff Director [ Signed /
EPA Science Advisory Board (SAB)
TO: The Honorable Chrigtine Todd Whitman, Administrator

Environmentd Protection Agency

| have attached Under standing Public Values and Attitudes Related to Ecological Risk
Management: An SAB Workshop Report of an EPA/SAB Workshop. The Report documents a
public workshop that occurred on May 23-24, 2001 in Washington, DC, and that was supported
by SAB and severd EPA offices, specificdly: the Office of Air and Radiation; the Nationd
Center for Environmenta Economics in the Office of Policy, Economics and Innovation; the
Office of Research and Development; and the Office of Water.

This Workshop Report isthefirgt of “anew product ling” of outputs from the EPA
Science Advisory Board (SAB). Higtoricdly, the SAB has generated Reports, Advisories,
Commentaries, and Notifications of Consultations. All but the last condtitute forma advice to
the Agency which is transmitted after public review by one of the formally chartered Federd
Advisory Committees that are apart of the SAB complex; i.e., the Executive Committee of the
SAB, the Clean Air Scientific Advisory Committee, and the Advisory Council on Clean Air
Compliance Andyss.

By way of contrast, an SAB Workshop Report smply captures the discussion that took
place in aworkshop setting of experts who were convened to discuss important technica issues
associated with a particular problem confronting the Agency and the country. The Workshop
Report does not represent an SAB consensus position nor does it convey any forma SAB advice,
per se. Itissmply arecord of ahigh-level encounter of technicadly qudified people whose
comments should inform the Agency asit dedswith the issues under discusson. No formd
response to the SAB is expected.



The concept of the SAB Workshop emerged from the 1997 Strategic Planning Retreat of
the SAB Executive Committee at which the members declared their intention to"[tjake on a
cataytic role in conducting workshops on important scientific issues. In addition to generating
advisories, commentaries, consultations, and reviews, the SAB will work with the Agency,
professiona societies, or others to insure that open workshops are conducted to address
important scientific issues. Such workshops may involve outside expertsin arapidly developing
fidd... or bring together various groups insde and outside of EPA around acommon issue..."

As detailed in the attached report, the Ecologicd Risk Management Workshop engaged a
broad spectrum of federa, state, and local experts and decision makers on an issue that has
proven to be complex for all managers addressing ecological risk issues. In addition to increased
understanding and awareness of the issue among the roughly 100 participants, the Workshop has
aready led to followup interactions between local |eaders and researchers, plus resources
materias that have contributed to a separate, forma SAB report.

The Science Advisory Board isinterested in your reactions to the SAB Workshop
concept and to suggestions for topics for future Workshops.

Attachment



NOTICE

This report has been written as part of the activities of the EPA Science Advisory Board,
apublic advisory group providing extramura scientific information and advice to the
Adminigrator and other officids of the Environmenta 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 gpprova by the Agency and, hence, the
contents of this report do not necessarily represent the views and palicies 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-
564-4533].
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A. INTRODUCTION

EPA and the Science Advisory Board co-sponsored an EPA/SAB workshop on May 23-24,
2001 entitled Under standing Public Values and Attitudes Related to Ecological Risk
Management. The workshop had the god of bringing ecologica risk assessment, economic benefits
assessment, and other social science research together to address ared environmentd problem, air
deposition of nitrogen in Tampa Bay Estuary. The workshop was not an advisory committee meeting,
organized with the purpose of providing advice to the Agency. Instead, it was a public workshop
designed to highlight and discuss in a public forum gpproaches that could supplement, complement, or
expand current economic methods for characterizing benefits from protecting ecological resources. The
workshop was the result of collaborative planning across the Agency. Sponsors included the Office of
Air and Radiation; the Nationa Center for Environmental Economicsin the Office of Policy, Economics
and Innovation; the Office of Research and Development, the Office of Water; and the Office of the
Science Advisory Board.

The project was sparked by the work of the SAB’s Vauation Subcommittee for the Integrated
Risk Project. The workshop implemented a suggestion in the Board' s report, Toward Integrated
Environmental Decision Making (EPA-SAB-EC-00-011), to create aforum for open discussion on
the topic of natura resource vauation. The workshop focused on a specific place, with specific
ecologica risk management problems. It provided an opportunity for in-depth discusson of dternative
research strategies for understanding why people vaue protecting water resourcesin Tampa Bay
againg nitrogen deposition, and how much they value them. The conversation that occurred among
researchers, state, federal, and loca risk managers, and a diverse audience provided a springboard for
discusson of how the Agency might generdly expand its gpproaches for diciting, characterizing and
understanding public vaues.

The workshop focused on practica discussions to transcend "What We Have' currently in
EPA’sandytica toolbox for understanding “Forming, Eliciting & Conddering Public Vaues” The
SAB Report, Toward Integrated Environmental Decision Making, noted current problemsin the
following areas. (1) difficulty trandaing changesin ecologica conditions into monetary units; (2)
difficulty measuring values placed on keegping ecosystems viable ("existence vaues')--public often does
not have knowledge about ecologica impacts; (3) ecologica services not reflected well in markets; and
(4) difficulty measuring vaues such as equity and sustainability. The workshop aimed to shift the
discussion to seek "What We Need," namely: (1) better methods to estimate value the public places on
protecting ecologica conditions; (2) better methods to incorporate vaues and preferencesinto
decison-making; and (3) more open dialogue among scientists and between scientists and decison
makers. The specific contribution of the workshop was to explore how socia sciences have been and
could be gpplied to ecologica risk management Dr. Milton Russdll provided a historica perspectivein
his presentation at the workshop. Hisremarks areincluded as Section B of this report.

The Tampa Bay Estuary Program was an active partner in the effort, Snce ar depostion of
nitrogen is the next frontier for that program, which has awell-articulated assessment of the ecologica



damages associated with nitrogen pollution. The Bay is Florida's largest open water estuary and has
successfully addressed nitrogen pollution from more traditiona sources, such as sewage treatment
plans. Benthic organisms, coras, waterfowl, and seagrasses have returned to the Bay. The Tampa
Bay Estuary Program has a history of voluntary partnerships to meet environmenta gods, demondtrated
by its Tampa Bay Estuary’s Comprehensive Conservation and Management Plan; Partnership
for Progress, The Tampa Bay Nitrogen Management Consortium Management Plan, and the
partners agreement on an environmental goal and an indicator of concern--restoring seagrassesto
1950's levels.

The Bay Program offered its experience as a focus for the workshop, since new ecological risk
management issues were gppearing for the Bay Program and new research tools from the socia
sciences might be helpful. Inthe next 15 years, the Bay Program expects population in the Bay areato
grow by 600,000. New sources of nitrogen pollution, the Bay's biggest problem, are air pollution from
utilities, other industries and automobiles and runoff from lawns, streets and parking lots. These sources
of pollution are expected to increase. The Tampa Bay Nitrogen Management Consortium estimated
that large reductions in amospheric deposition of nitrogen will be necessary if the Tampa Bay Estuary
Program isto meet its nitrogen reduction goas. The science surrounding atimospheric depostion and its
ecological effectsisrdatively new; there is uncertainty about risk assessment estimates; and less
experience anong Tampa Bay partnersin dedling with controlling air emission than with land-based,
gationary sources. Ms. Holly Greening, Senior Scientist from Tampa Bay Estuary Program, provided
an introduction to risk assessment and risk management questions for the workshop participants. Her
presentation isincluded as Appendix C of thisreport.

The Tampa Bay Estuary Program framed specific risk management questions, relevant to
decisons to be made by federd, state and local governments concerning air deposition of nitrogen.
EPA provided those questions to socid science researchers, sdected through a competitive process.
The challenge to each of the researchers was to devel op a proposed research plan that would detall
methods for collecting, andyzing and interpreting socid science data that would assst managersin
addressing risk management questions at Tampa, where the nature, depth and breadth of public
support for addressing air deposition issues are an issue.  The researchers were asked to describe how
they would provide information that would help managers make decisons, communicate decisons, and
judtify decisions related to protecting ecological resources.

The centerpiece of the Workshop were the presentations from researchers from four different
socid science traditions. The Science Advisory Board managed a competitive process that awarded
contracts to four senior socia scientists to prepare the research plans and participate in the workshop.
(See Appendix E for a sample Statement of Work for one of the socid scientists, describing in detail
the tasks required for the research plan, including the specific risk management questions from Tampa
Bay to be addressed.) EPA made awardsto: Dr. Terry Danid, Department of Psychology, University
of Arizona, Tucson, Arizona; Dr. Robin Gregory, Decison Research, North Vancouver, British
Columbia, Canada; Dr. Willett Kempton, College of Marine Studies, University of Delaware, Newark,
Ddaware; and Dr. James Opaluch, Department of Environmental and Natura Resource Economics,



University of Rhode Idand, Kingston, Rhode Idand. The full text of the Proposed Research Plans
appears as Appendices F through | of this workshop report. The Executive Summaries for the
Research Plans appear in Section 4 of the Report.

A pand of risk managers participated in the workshop, representing a diverse group of senior
managers from EPA (Office of Air and Radiation, Office of Water, Office of Research and
Development, Region 4, Office of Policy Economics and Innovation), the State of Florida, and Pindlas
County, one of the partnersin the Tampa Bay Estuary Managers. (Thelist of pane members appears
in Appendix B.) The managers discussed how the four proposed research plans, if funded, could
potentidly help them make decisions, communicate decisons, and judtify decisions related to protecting
ecologica resourcesin Tampa or in other places where ecological resource protection is an issue.

They dso were asked to discuss. (1) What opportunities do the approaches offer that current strategies
for understanding values and attitudes do not?; (2) What follow-up actions would be desirable — either
in the area of risk management or research’?, and (3) What other kinds of problems do you think would
benefit from the kinds of approaches described? Thefull text of the questions for pandlists appear in
Appendix D.

The Chair of the Workshop, Dr. Baruch Fischhoff, prepared a* Sense of the Meeting
Summary” (Section A of the report), which captured mgor points from the pand discusson.



B. WORKSHOP CHAIR'S*SENSE OF THE MEETING” SUMMARY
Prepared by the Workshop Chair, Baruch Fischhoff!
B.1. Definitions.

Theterm "vaue' has multiple interpretations, which were identified, but not resolved, a the
workshop. At the one extreme, the term refers to fundamental predispositions, moral precepts, and
ethical andards. At the other extreme, it refers to the articulation of such basic valuesin specific
contexts, reflecting preferences among dternative conditions. Moreover, people's "vaues' might be
taken as they are, when valuation questions arise, or "congtructed” through a process affording
individuas an opportunity to learn about the issues and their fedings toward them. "Attitudes' typicaly
are attached to focal objects, athough without explicit consderation of dternatives (and the tradeoffs
implied by choices among them).

As noted below, choosing the kind of values pertinent to a specific context is a critical aspect of
designing an assessment process. Using common terminology is essentid to effective collaboration,
across disciplines as well as between professionals and practitioners. Rather than adopting any one
discipling's conventions, this summary uses "vaue' for any evauation derived by questioning individuas.

B.2. Environmental Science

a) Wadl-informed eva uations require accurate summaries of the science about the
environmentd systems involved, including the surrounding uncertainties and controverses.

b) The research agendafor that science should be sengtive to policy concerns, so thet it
focuses on the environmenta science needed to inform public choices. Otherwise, research
resources may not be efficiently alocated.

¢) The environmenta sciences need to include the socid sciences. The socid sciences are
essentid for predicting human demands on the environment and responses to interventions, for
edimating economic impeacts, for clarifying human dependence on environmentd services and
integrity, for diciting expert judgment in policy-relevant forms, and for assessing public
preferences among dternative policies.

d) Ensuring public understanding of environmenta issues requires properly designed and
empiricaly evauated communication programs.

€) Tha communication should be proactive, so that authoritative information isin citizens hands
as issues develop (and before misinformation shapes their beliefs).

University Professor, Carnegie Mdlon University
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B.3. The Science of Assessing Public Values

a) Research into public values and attitudes should meet the methodologica standards of the
gppropriate socid science disciplines (even if its subject matter is too applied to merit
publication in theoreticaly oriented academic journds).

b) The research should be problem, rather than discipline driven. That will often require
employing multiple methods, combining the strengths of different gpproaches.

¢) When an evduation question is posed to citizens, it is critica thet it be interpreted as
intended. Ensuring such comprehension requires proper preparatory work and empirica
demondtration of success. Otherwise, citizens responses may not be interpreted as they
intended.

d) Researchers (here, as esewhere) should be candid about the limitsto their research.
Claims of vdidity should reflect the basic research literature and direct demongtrations (i.e.,
showing the rdiability of messures, their sengtivity to relevant changes in circumstances, and
their insengtivity to irrdlevant changes).

€) The resources invested in research should fit its contribution to the policy-making process.
It is possible to spend too much and too little, aswell as to misalocate resources between
undergtanding environmenta issues and evauating them.

B.4. Policy Makers

a) Those who commission assessments of vaues and attitudes need to specify the kind of
research that they want, helped by researchers who can clarify the methods that are available.
Specification issues include:

1) Who are the relevant stakeholders, whose values or attitudes should be dlicited?

2) How well informed should participants be, regarding the environmenta science? Is
their current level of understanding gppropriate (in order to anticipate initid citizen
responses to atopic) or should they be informed about the critical issues (in order to
represent citizens who have invested in such understanding)?

3) How well informed should participants be, regarding dternative vaue perspectives?
Should they respond with whatever values and attitudes come to mind or should they
be presented with different views (as might occur through observing a public debate or
reflecting privately over time)?

4) Should participants be encouraged to think of themsalves as members of the
community or to respond asindividua consumers (or |eft to resolve their roles by
themselves)?

5) Isthe god of the assessment procedure to produce estimates, needed as inputs to
formal analyses, or to create a process that clarifies vaues and creates respectful

rel ationships among participants?



b) Persuading citizens (either to change their values or to act on those vaues) needsto be
distinguished from assessing their independently determined values. Both goa's can be
legitimate, but require different methods and relationships with citizens

B.5. Stakeholders

a) Havearaleto play in defining the problem being andyzed (lest their concerns be
overlooked - leading to an erosion of trust and misalocation of research resources).

b) Are entitled to effective communication regarding the relevant environmental science and
regulatory issues.

¢) May need to be provided with multiple perspectives on the issues, of the sort that would
arise with an intengive public debate.

d) May need multiple channds for receiving information and for providing input, suited to their
habits, resources, and sophistication.

€) Must be seen in the context of their relationship to their community. Participantsin a
vaue-assessment process might help to legitimate its results for other citizens; they might dso
become captive of the process, losing contact with others.

B.6. Research Management

a) Policy makers need to provide core support for evauation research, drawing on multiple
relevant disciplines, so that appropriate methods are available, when managers need them.
These developmental costs could be spread over many applications.

b) Research planning should create methods that, once developed, can be used efficiently in
other contexts. The god is achieving the maximum |egitimate generdizability, & minimum cog.
Four (non-exclusive) posshilities for pursuing this strategy:

1) Intensive demonstration projects that can be copied in other contexts, at reduced
expense. (Further development of the Tampa Bay Estuary example might merit
examingion.)

2) Modular method development, creeting pieces that can be assembled for new
goplications (e.g., ways to communicate environmenta science, interactive programs
for amulating the impacts of interventions, data analys's packages, guiddines and
training for moderators).

3) Research into the generdizability of values and attitudes across contexts
(recognizing that, when the assessment processitsdlf is paramount, it needsto be
repeated in each context, with the relevant individuas).

4) Independent case studies of evauation processes, in order to show how these
experiences could be viewed and improved.
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¢) Socid scientists cgpable of adapting scientificaly accepted methods to environmenta
settings are rdatively scarce. That is especially true when the va ue-assessment process
requires an understanding of environmenta science and the difficult evaluation issues that often
arise (e.g., changes occurring over long time periods, surrounded by great uncertainty). Three
(non-exclusive) possihilities for expanding the ranks of qudified scientists:

1) Graduate and post-doctord training opportunities.

2) Summer workshops for faculty from teaching ingtitutions, interested in working on
evaudion issuesin their local communities.

3) Resourcesfor easily adding socid scientists to environmental science research
groups Where they are currently missng.

B.7. Research Needs (partial list)
a Communicating the environmenta science needed to make informed evauations:

1) Uncertainty and controversy (e.g., why scientists seem so disputatious, how to
reconcile competing clamsin the new media).

2) The socid processes of research (e.g., why and how scientists choose - and ignore
- particular topics, how scientists identify and express disagreements, what peer review
means).

3) Large-scde changes, especidly the possibility of non-margind (discontinuous) and
irreversible changes in environmental systems.

4) Prioritizing information needs (so that participants are neither denied relevant facts
nor drowned in irrelevant detail).

b) Heping people to think about the difficult values issues and choices posed by many
environmenta processes.

1) How to think about taking gambles with nature.

2) How to avoid pardyssthrough andysis.

3) How to anticipate their own future sense of 1oss or accommodation, with negative
environmenta changes.

4) How to understand the role of nature in their lives and well-being.

¢) Deveoping better "congructive' value assessment processes (in which participants are
helped to consder and eva uate aternative perspectives):

1) How to provide dternative perspectives in abadanced way.
2) How to integrate monetary and non-monetary concerns.
3) How to frame ecologicd vauation questions, including existence vaue.



d) Combining values derived from expressed preference studies (in which people are asked
about them) and reveded preference studies (in which values are inferred from behavior):

1) How toinfer vaduesfrom (naturd or designed) behaviord experiments (e.g.,
providing redl-time information about energy consumption to drivers or home owners).
2) How does misunderstanding of environmental and economic issues affect market
behavior?

3) How can econometric procedures be used to extrapolate expressed preferences
from sampled populations to general ones?

€) Understanding the dynamic properties of vaues:

1) How do they change over time within age cohort, as the result of experience?

2) How do they differ across cohorts (e.g., teens versus adults of different ages)?

3) How should environmenta policies accommodate these changes, especialy when
consdering actions affecting future generations?



C. THE CHALLENGE OF ECOLOGICAL VALUATION
Prepared by Milton Russdll,?
Co-Chair of the Science Advisory Board's Vauation Subcommittee
of the Integrated Risk Project

| am pleased to be here to provide some background and introductory remarks for this
important workshop on meeting the chalenge of ecologicd vauation.

Unfortunatdly, Al Maki, who was to join me in providing this background, found late last week
that he would not be able to make the journey from Alaska. He has asked that | express his regrets and
to offer his best wishes to the workshop.

| will start by recounting atrue (if secondhand) anecdote that encapsulates why we are here
today and why our efforts are so important.

The time was amost two decades ago.
The place was a decison meeting with the President.

The subject was a proposd from EPA to undertake afairly aggressive program to combat
acid rain.

And the defining moment occurred when David Stockman of OMB framed the issue with the
question: "How many fish are your grandmother worth?" after having asserted that the program would
cost about $6,000 per fish saved.

The President faced ared decision. Acid rain had redl, negative ecologica consequences. The
acid rain control program would aso use up red nationa resources that would then not be avalable to

do other things, including achieve hedth improvements.

To make the decision responsibly in the public interes, it was essentia for him to have the
answers to awhole series of questions, these among them:

1. What would be the reductions in emissions of the proposed program?
2. What would be the effect of these reductions on the ecologica end points of concern?

3. What would be the costs (in terms of other things people want) of making these
reductions?

2Senior Fellow, Joint Ingtitute for Energy and Environment, Knoxville, Tennessee; and
Professor Emeritus of Economics, The University of Tennessee, Knoxuville.
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4. Andfindly, the crux of our workshop today, how much would the American people vaue
the expected improvements in ecologica outcomes that would be bought with their money?

Only if that value were greater than the cost would this be a good dedl for the American
people. Only if they thought it was a good ded would the decision be supported.

To close out the anecdote, the EPA answers to these questions, especially the value one, did
not make a persuasive case.

Jumping ahead a half-dozen years, the ensuing one-haf billion-dollar Nationa Acid
Precipitation Assessment Program (NAPAP) research effort did provide more convincing answersto
the firgt three questions. The politica system ultimately decided that the ecologica vaue of taking some
control measures would be worth some costs-leaving to later to decide whether <till more controls were
necessary. And that's where the situation lies today-and the va ue question regarding the benefits from
gl tighter controls remains the most troublesome one to answer.

Before the acid rain issue and since, ecologica va uation issues have been among the most
vexing problems facing environmenta policy makers. They are centrd to such headline issuestoday as
globd dimate change, drilling in the Arctic Nationd Wildlife Refuge, vighility in the Grand Canyon, ar
qudity in the Great Smoky Mountains Nationd Park, and our case sudy, nitrogen depostion in Tampa
Bay.

Not surprisingly, policy makers have often turned to the economics profession for the guidance
they need to make such judgments. Not surprisingly because the question of how to dlocate limited
resources to maximize something-in this case public welfare-is a the heart of what economists do.
Vduation of dternative ecologicad outcomesis one of the components needed in many environmenta
decisons.

The economics profession has responded to that challenge by developing a coherent and
rigorous framework for attacking the problem. It has created an ingenious but incomplete bag of tools
for trying to get the data required to exercise that framework. And it has, for the most part, shown a
becoming modesty about its overall success. Thisleads to the message that strictly economic
gpproaches can now provide useful inputs into the policies regarding ecologica protection, but these
approaches cannot provide the "answer" by themselves.

That brings us to the origin of this workshop and to where Al Maki and | comein.

In 1996 EPA leadership urged the SAB to address the need for improved methods for
measuring ecologica benefits. This request was motivated by the widespread view that
economic anaysis, as then practiced, tended to underva ue ecological resources and was
especidly inadequate in dedling with long term issues and matters of intergenerationa equity.
SAB wrapped this request into its ongoing Integrated Risk Project and formed an
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interdisciplinary Vauation Subcommittee to pursue the matter. Al Maki and | were co-chairs of this
Subcommittee.

In my judgment, the key conclusions that resulted from the intense deliberations of the
committee are these, and | quote:

"1. For decison-making purposesin agovernmenta context, ecologica vauaion isan
anthropocentric exercise ([that is] peopl€'s wishes count; there is no external set of values
waiting to be discovered for gpplication to decison making).

2. Thevadue of anything reflects its contribution toward the achievement of some god. The
process of vauation cannot be separated from the need to reach agreement on godls.

3. Environmentd vauation requires a diverse and interdisciplinary process involving interaction
and ddliberation among scientists, decison makers, and other stakeholders to identify goals and
to define endpoints to characterize those godls.

4. Existing economic approaches, broadly considered, are consstent and coherent frameworks
for vauation because they organize a system of trade-offs. However, they are not mechanisms
for producing "the answer" because they may omit trans-economic values that may be
important, may include some elements that are difficult or impossble to estimate, and may
employ preference dicitation processes that are incomplete. [ Therefore, |

5. An expanded, rich, and complex process usng multiple gpproachesis required to fully
encompass ecologica vauation.'®

And finaly, the Subcommittee ended its report with these words, which are a message to us
today:

"Environmenta valuation remains a craft embedded in politica processes. Much additiona
research is needed in dl areas that are important to estimating the benefits and costs of environmental
management action.™

Just as important as what the Subcommittee concluded iswhat it did not find: An
dterndive to the basic economics paradigm that would yield useful policy guidance without the
grungy, difficult, and often contentious process of trying to answer vauation questions such as
the one | opened with, "How many fish are your grandmother worth?' And it looked. With the
help of SAB gaff, the Subcommittee collected and examined a goodly portion of the literature

3 Toward Integrated Environmental Decision-Making (Peer Review Draft, May 3, 1999),
Chapter 5, "Assessing the Vdue of Natura Resources,” 5-3.

“Ibid., 5-51.
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on the issue of ecologica vauation. It dso heard from a number of persons who provided their
viewson theissue.

| commend the report of this conscientious, wide-ranging and distinguished Subcommittee to
your attention. Not because of the answers it reached, but because of the salience of the issues and
concernsthat it raised.

This Workshop is the next stage of the SAB's effort to respond to the challenge to improve
processes to vaue ecologica outcomes for decision-making purposes. It brings together researchers
from different disciplines, risk managers, and stakeholdersin the context of a problem that will require
action. That action will affect the redl people of the Tampa Bay area, who would beer its costs and
regp its benefits. And these are the same people who mugt ultimately agree with any action taken, so
their views métter.

This process over the next two days will provide important insghtsinto how vauation can be
improved and made more useful in dedling with the many other environmenta decisons that will have to
be made in the future.

| look forward to these proceedings and to the contributions of the researchersinvited to share
their viewswith us.
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D. EXECUTIVE SUMMARIES OF FOUR RESEARCH PLANS
COMMISSIONED BY EPA FOR THE VALUES WORKSHOP®

D.1. TampaBay NEP Research Plan: A Decision Science Per spective on Under standing
Public Values and Attitudes Related to Ecological Risk Management, Prepared by Robin
Gregory?®

The purpose of this research plan is to outline an approach to understanding public values and
atitudes relating to policy initiatives in ecologicd risk management. Although key eements of the
gpproach are intended to be broadly applicable, the specific case study of nitrogen deposition by air to
the Tampa Bay, Horida estuary is used to illustrate and provide supplementary details of the proposed
gpproach. Understanding how the public views the problem of airborne nitrogen deposition, and what
congderationsit may use when evauating aternative policy responses, is one of the primary questions
now under study by the Tampa Bay Nationd Estuary Program (TBNEP). In particular, the TBNEP
seeks answer's to questions concerning (a) the reasons why people care about protection of water
qudity in the Tampa Bay estuary, and (b) ways in which the broad range of stakeholder concerns can
be evauated and measured to facilitate their incorporation into risk-management policies.

This research plan focuses on the contribution of insghts from the decison sciences to
addressing these important questions. It represents one of four socia science perspectives (the others
being psychology, anthropology, and innovative economics) to understanding public vaues, which
taken as awhole seek to broaden the range of techniques available to encourage public input and to
develop an improved management plan for the estuary.  In many respects the four approaches are
complementary, so that both genera techniques and specific study suggestions are expected to be quite
amilar. In other respects, however, the four gpproaches are quite different, with a decison science
perspective giving particular attention to the ways in which vaues and tradeoffs are formed, to the
quaity and interpretation of expressed judgments and evduations, and to the use of decison adsin
clarifying stakeholder concerns and in developing defensible linkages between the vaue- and fact-
based aspects of a proposed risk-management initiaive. In light of the mandate for the research plan,
this discussion of a proposed study approach will focus on insights and techniques that are based in the
decison sciences and leave issues relating to the complementarity of the different approaches to
presentations at the May, 2001 workshop and to subsequent discussions.

A variety of techniques from the decision sciences can assst the TampaBay NEPin
developing plans for protection of the estuary that incorporate, and are responsive to, both the
complexities of the ecologica risk-management chalenges and the interests and vaues of the

SFull texts of these Research Plans gppear as Appendices F through | of the Report. A sample
of the “ Statement of Work” to which the plans respond appears as Appendix E.

®Decision Research, 1201 Oak Street, Eugene, Oregon 97401
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diverse set of stakeholders. Although implementation of the selected techniques would provide
immediate ingghts, many of their benefits will become even more gpparent over time, asthe TBNEP
moves on to the consideration of more costly and more controversia protection measures. Five
principd types of benefits are foreseen.

A. Nurturing collaborative exchanges. Diadogue, both within and across stakeholder groups,
has been and will continue to be an important reason for the success of the TBNEP. At Tampa
Bay, open discussions need to occur among many different parties. between technica experts
and laypersons, between natura and socid scientists, between federd and state and local
government employees, and among representatives of varying perspectives and opinions. The
value-based approaches described in this research plan both foster and focus dialogue,
whereas techniques for decomposing complex problems and addressing uncertainties will help
to ensure that open diaogue also occurs among technica experts.

B. Implementing structured decision-making processes. Structured processes are essential for
understanding the diversity of vaues and concerns that characterize different stakeholders and
for using thisinformation to cregte the best possible dternatives (in the form of recommended
actions). Because they establish an open and transparent decision process, structured methods
for involving stakeholders dso provide a highly defensble mechanism for making policy
choices, one that is viewed as legitimate because the steps are clearly delineated and because
components of recommendations can easily be traced back to stakeholder expressions of
value.

C. Claifying sources of scientific uncertainty. Scientific uncertainty is unavoidable in programs
such asthe TBNEP, and over the next decade or two it is likely to increase as the Program’s
focus moves from land-based and point-source to airborne and farfield sources of nitrogen
depostion. Asaresault, it isimportant to clarify differing perspectives among scientists and to
attempt to understand the reasons for these differences, in terms of identifying the best actions
for protecting the estuary and in terms of maintaining strong public support.

D. Learning over time. Developing management structures that can incorporate learning over
time is fundamentd to the long-run success of a program such asthe TBNEP. Some of this
learning will come in the form of staying in tune with the changing vaues of the resdents of
TampaBay. In addition, adaptive management processes are likely to form an increasingly
important part of the TBNEP, because of the help they provide in establishing flexible
management responses to reducing uncertainty that incorporate learning over time and, by
carefully monitoring effects, reduce both the probability and expected cost of failures.

E. Improving the qudity of communication Communication up to this point in time has
been rdatively straightforward because the benefits of actions undertaken by the TBNEP
have been widely supported and highly visible whereas the costs have been low. Asthe
cogs rise over time and the benefits become less sdient, it will be important for the
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TBNEP to continue to communicate effectively with its diverse group of stakeholders;
thisislikely to dso become more difficult because the geographic area affected by
TBNEP programswill become larger. Different srategies will be caled for depending
on whether the communication is about vaues or about facts; either way, an interactive,
two-way communication process is recommended.

The past success of the TBNEP program appears to have created excellent conditions and
motivation for undertaking a deeper look at both the values of stakeholders and the underlying science.
Techniques from the decision sciences can be used proactively to learn more about the relationships
among stakeholder concerns, the reasons for conflict among scientists, and the types of decision
processes that will be viewed as continuing to create defensble, legitimate recommendations. The
visble success of the program to date has created an unusua and welcome window of opportunity, one
that should be embraced soon in anticipation of the more difficult tradeoffs, and less visible benefits, that
arelikely to comein the years ahead.

D.2. Tampa Bay Estuary Program Values Assessment: Charting Publicly Preferred
Passages, Prepared by Terry C. Daniel’ and Michael J. Meitner®.

The goa of the proposed program of research is to identify and assess public environmenta
values associated with the Tampa Bay Estuary Program (TBEP) effort to restore and protect the
ecologica hedth of the bay by reducing (or hating increasesin) aguatic nitrogen pollution. Specificaly,
the assessment will determine public preferences for nitrogen management options and associated
ecologica conditions to provide ingght into the nature of and the bases for current and future public
support for the TBEP effort. The study will illustrate the gpplication of computer-based interactive
survey methods being developed in the context of other environmenta quaity and risk assessments.

The TBEP (established in 1991) has set the god of holding nitrogen loads in the bay to 1992-
94 levels and restoring sea grass coverage to 1950 levels (minus permanently dtered areas). Bay-wide
nitrogen targets are achieved by a voluntary trading scheme in which increased |oads from one source
are baanced by reductionsin another. The program has enjoyed substantid community support and
nationally recognized success. Projected increases in population and development in the bay watershed
will contribute additiona nitrogen to the bay, o continued active management will be required to
ba ance contributions from new sources againg reductions in existing sources. As achieving nitrogen-
reduction targets becomes more costly, currently agreed upon nitrogen load targets may be challenged,
aong with the associated ecological/sea grass protection goals. In this context, better understanding of
relevant public beliefs and preferences will be important to guide policy-making and to build the public
support needed to implement and sustain the TBEP management programs.

"Professor of Psychology and Renewable Natural Resources, University of Arizona.
8Assigant Professor of Forestry, University of British Columbia
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To establish the rlevant tempora and geographic context for the assessment, historic and
contemporary environmenta and socid conditions will be presented to participants through computer
graphic and environmenta data visudization systems. A converging operations research strategy will
separately assess public preferences for dternative nitrogen management/outcome scenarios by verbal-
guestionnaire, conjoint-rating and scenario-creation procedures. Preferences expressed in each of
these contexts will be appropriately scaded and quantitatively related to physicd parameters of tota
nitrogen (with associated sea grass coverage) and to the relative contributions of nitrogen from different
sources. Obtained psychophysica relationships between preference indices and nitrogen pollution
parameters will be compared across different stakeholder and genera public samplesto determine
points of convergence and divergence in rlevant public vaues, and to test the generdizability of
findings. Comparison of findings between dicitation methods will be used to gauge the convergent
vdidity of the assessment.

D.3. Understanding Public Values and Attitudes Related to Ecological Risk M anagement,
Prepared by James J. Opaluch®

This proposed research will identify and quantify vaues for important naturd amenities of
TampaBay. The vaue measures will provide direct input into decison making regarding the dternative
programs to control nutrient inputs into Tampa Bay, and will put thisinto perspective of other programs
to improve the environmental amenities of TampaBay. Thiswork isimportant for achieving continued
progress in provison of important environmenta amenities. Although recent years have seen much
progress in protection and restoration of critical environmental amenities; many sgnificant impacts and
threats remain. Limited resources are available to resolve these issues, and competing socia needs
necesstates that management actions focus on resolving the highest priority issuesin a cost effective
manner. Simultaneoudy, communities are becoming increasing resistant to management solutions
imposed from “outside’. Continued progress towards achieving environmenta improvement depends
on establishing consensus management strategies that focus efforts towards addressing the key
objectives at reasonable cost.

It is critically important that public values be represented in environmental decisions process,
since public money isto be used to fund resource protection activities, the public will ultimately bear the
costs management actions that increase cost to industry, and since under the Public Trust Doctrine,
government managers are mandated to act as trustees for the public. This setsforth achdlenge to
identify the key environmenta objectives of the community more clearly, and to focus management on
the highest priority gods of the community, which underscores the importance of effortsto dlicit
priorities and vaues of the affected communities. Socid scientists have much to contribute to these
issues, having invested substantial research efforts towards understanding processes to identify and
measure public vaues, and processes to devel op consensus agreements among interested parties.

*Department of Environmental and Natura Resource Economics, University of Rhode Idand,
Kingston, Rhode Idand 02881
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Measuring community environmenta vauesin away that can contribute to assessment of
Specific management actions is an inherently difficult task, and not one that is amenable to routine
goplication of standard techniques. For example, it isadifficult task to determine how much people
care about reducing nitrogen deposition in Tampa Bay, and what leve of expenditure of public dollars
isjudtified to support specific programs. The complex scientific nature of the problem aso contributes
to the chalenges faced in this task.

A flexible gpproach is essentid in order to focus on the mogt critica issues and controversies
faced by the community, and to design an instrument that respondents can understand and that dicits
vauesfor key TampaBay amenities. Therefore, it isimportant not commit prematurely to a specific
ingrument design. Rather, the research process must first obtain a firm understanding of the key issues
and controversies from the perspective of the various communities, and steps must be taken to design
an effective survey instrument.

Thus, rather than smply applying a predetermined set of economic tools, we will set forth a
research process to identify public vaues regarding critica naturd amenities of TampaBay. Fird, we
will obtain and carefully study documents that describe the critical issues faced in TampaBay in order
to obtain background information on the problems faced. Much of thiswork has aready been
completed as part of developing the present proposa. The second stage of the research isto meet with
the various interested parties to get amore detailed understanding of the important issues from various
perspectives, and particularly to identify the important controversies. The god of thisstage in the
processis to expand our knowledge base on critica Tampa Bay issues and, just asimportantly, to
develop aworking relationship with the various parties. The next stage in the research will develop a
list and description of important vaues concerning Tampa Bay amenities, and identify those that can
reasonably be addresses within the context of the proposed study. We will then meet with Tampa Bay
management teams to describe the vaues that will be estimated. This will be the final opportunity for
input from the management team on the essentid dements of the study, and we maintain flexibility up to
this sage, s0 that vaues measured by the research efforts can be of highest utility to the management
team.

Once we have come to agreement with the management council on the fina set of valuesto be
estimated, we will organize and implement a set of focus groups and, later, a set of verbd protocols
with the god of developing asurvey instrument to measure important public vaues. Initia focus groups
will involve generd discussions of the issues of concern, and will be used to understand the perspective
of participants, to identify how they think about issues, what language they use, which words are loaded
or likely to be misunderstood, what kinds of background information needs to be provided, whether
they care about the particular issues, and if so why. Asthe process moves aong, more timewill be
gpent on specific issues identified to be important to the developing survey and pretesting successive
draft questions. The focus groups will include considerable discussion of the questions to ensure that
participants understand the questions, and that the survey responses convey the information we are
atempting to dicit.
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These focus groups will provide excdlent quditative information that is useful for understanding
vaues held by focus group participants. More importantly, the focus groups will provides essentia
indgghts that help to identify difficultiesin survey questions, and suggest gpproaches that can be used to
improve the survey design.

When we fed we have aworkable draft survey, we will implement a set of verba protocols on
the draft indrument. Verba protocols are carried out by having an individua complete the survey,
while “taking doud” to express what the individud is thinking about while answering the questions. This
will provide addition ingghtsinto the thought process underlying the survey format, and the survey will
be revised as appropriate, until investigators are confident that the survey provides the information being
sought.

When the survey development process is complete, we will implement the survey using a
sample of the public. The precise format of the survey will be determined through the rigorous survey
development process described above, and we strongly recommend that we maintain the flexibility to
determine the best survey instrument and means of implementation. However, we anticipate that the
survey will be administered as an in-person, self administered survey. We aso anticipate that adequate
funds will not be available for probability sampling, and we can use standard weighting procedures to
correct for non-representative samples, to the extent possible. We will aso apply standard rationdity
tests to confirm that results of the survey indicate vaid economic vaues.

The results of the survey will provide an assessment of public vaues for important amenities of
Tampa bay and will link with available scientific Sudies to provide direct input into management
options. We will carry out various “rationdity tets’ to confirm that the survey results are vaid
measures of vaues of gpecific amenities described and not, for example, symbolic expressions of
concern for the environment, in generd. The results are analogous to public referenda, but are much
more informative to policy makers and are more flexible. As such, the results will provide essentia
public input into the management process and ensure that public vaues are represented in the public
decision process.

D.4. TheEffect of Valuesand Cultural Models on Policy: An Anthropological Approach to
Environmental Policy in Tampa Bay, prepared by DouglasW. Christel, Dr. Willett Kempton,
and Jennifer Harris™

Policymakers and adminigrators in the Tampa Bay region have observed high levels of public
support for policies to reduce human impact on the Bay. This support has helped to make possible
government actions that restrict water-borne pollution, nutrient loadings, and other anthropogenic
impacts on the Bay. Current studies of the Bay's water and ecosystems suggest that further
improvements will require action to reduce the impact of the deposition of airborne materias into the
bay, which will require different types of policies, affecting different sources. Whether and how public
support will extend into these new policy areasis not yet known.

10
University of Delaware, Graduate College of Marine Studies
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The proposed research takes the approach, demongtrated in Kempton, Bister, and Hartley
(1996), Bunting-Howarth (2001), and Kempton, Rayner, Harris, and Marker (2001) that support or
opposition to policies can be understood by diciting the public's values and culturd models. The god of
this research is to understand the vaues and cultural model s that Tampa Bay residents gpply to the Bay
and to policiesto preserve the Bay. Specificdly, we will conduct interviewsto dlicit the values thet lead
residents to place priority on protection of the Bay relative to other socia or persond priorities. The
interviews will dso dicit cultural models that people use to explain why various types of human impact
cause damage, how different eements of the Bay ecosystem interact, and how protection measures can
affect the preceding. Findly, the interviews will explore what is now known about air depodtion into
the Bay and its impacts.
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