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Abstract. The crisis in the early 1990s over conservation of biodiversity in the forests of
the Pacific Northwest caused an upheaval in forest policies for public and private landowners.
These events led to the development of the Coastal Landscape Assessment and Modeling
Study (CLAMS) for the Coast Range Physiographic Province of Oregon, a province
containing over two million hectares of forest with a complex mixture of public and private
ownership. Over a decade, CLAMS scientists developed regional data bases and tools to
enable assessments of the implications of current policies for biodiversity and have begun
using these data and tools to test ideas for solving policy problems. We summarize here four
main lessons from our work: (1) Regional ecosystem perspectives, while rewarding, are
difficult to achieve. Helping policy makers and the public understand biodiversity policies for
an entire province can assist in developing more reasoned policies. However, this result is
difficult to achieve because needed scientific building blocks generally do not exist, few policy
institutions address regional cross-ownership issues, people can find it difficult to take a
regional view, and the appropriate region for analysis changes with the policy problem. (2)
Interest in environmental policy analysis may come as much from a pursuit of power as a
pursuit of understanding. Biodiversity policy analyses are often viewed as weapons in an
ongoing political battle. Also, results that might destabilize existing policies generally will not
be well received by those in power. (3) The relationship of regional analyses to civic processes
remains challenging and unsettled. Communication between citizens and scientists takes real
effort. Also, collaborative processes both inspire and constrain regional policy analysis, and
scientific work often proceeds at a different pace than these processes. In the end, CLAMS’s
most important effect on the civic dialogue may be to change how people think about the
Coast Range. (4) An important role exists for anticipatory assessments done independently by
scientists. Independent review will be especially important as policy analyses shift to
management of nonfederal forests. Our future efforts in CLAMS will focus on evaluating
ideas for fundamental changes in forest management.

Key words: anticipatory assessments; mixed-owner landscapes; political processes; regional ecosystem
perspectives; stakeholders.

INTRODUCTION

The Coastal Landscape Analysis and Modeling Study

(CLAMS) outlined in the preceding papers grew out of

frustration with the process used by the 1993 Forest

Ecosystem Management Assessment Team (FEMAT;

Forest EcosystemManagement Assessment Team 1993).

FEMAT was charged by President Clinton to develop a

plan that would provide protection of the environment

and a sustainable supply of timber on 10 million

hectares of federal forest in the Northwest. The FEMAT

Report provided the scientific underpinning for the

Northwest Forest Plan. Like other bioregional assess-

ments around the country (Johnson et al. 1999),

FEMAT was a crisis-driven process with a short-time

frame of 90 days. It relied generally on subjective models

and simplistic non-spatial projections of federal lands,

without much consideration of other landowners. In

addition, little time or political space was given for

collaboration with non-scientists or land managers.

A number of us who were involved in that effort

concluded that we could do better next time if we

utilized a landscape modeling system and took a multi-

ownership approach. In addition, scientists and others

have expressed a continuing interest in ‘‘anticipatory

assessments’’ which help policy makers deal with

problems before they become crises (Gordon 1999), or

in ‘‘anticipatory research’’ directed at sustainability

problems (Palmer et al. 2005).

In a similar vein, we hoped to provide the ability to

anticipate potential problems in strategies for protection

of biodiversity in the Coast Range Physiographic
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Province of Oregon. Specifically, our goal was to

contribute to policy discussions in two distinctive ways:

(1) develop a modeling system that helps policy makers,

managers, and the public understand the aggregate

implications of forest biodiversity policies on a regional

scale, so that they could adjust them as needed and (2)

employ the modeling system to develop and test ideas

for improving these policies. In other words, we wished

to develop and apply tools that would allow regional

policy analysis to be done at a more reasonable,

thoughtful, and reflective pace.

We chose the Coast Range as our focus for a number

of reasons: the area was identified as a province in

FEMAT, it has a complex pattern of ownerships (see

Spies et al. 2007: Fig. 1), its forests and streams are

enormously productive, and some of the lead scientists

had ongoing projects in the area. Finally, a major

research initiative, the Coastal Oregon Productivity

Enhancement (COPE) project, was just completing a

decade of work there (Hobbs et al. 2003).

The assessment results and technical processes utilized

in CLAMS are outlined in the preceding papers. This

paper focuses on the general lessons we learned from the

CLAMS project as we worked toward these goals. After

a brief review of past efforts and the lessons learned

there, we discuss four main lessons from our efforts.

LESSONS FROM PAST EFFORTS

As noted by Johnson et al. (2007), we found only a

few similar efforts in the literature in which spatially

explicit policy-analysis models have been applied to

multi-ownership landscapes. One was developed for the

southern Appalachians (Wear et al. 1996) and another

was developed for the Willamette River Watershed in

Oregon (Baker et al. 2004, Hulse et al. 2004). The

southern Appalachians effort appears largely confined

to a scientific analysis without much involvement with

policy makers or stakeholders; therefore, we will not

discuss it further here. Rather, we will focus on the

‘‘Willamette Futures’’ effort, as it did attempt to work

with policy makers and stakeholders and the scientists

documented the lessons they learned from that effort

(Baker et al. 2004).

The Willamette Futures effort utilized extensive

guidance from a selected group of local stakeholders

to create three alternative future landscapes for the year

2050 and compare them to present and historical

landscapes. Project scientists then evaluated the likely

effects of these landscape changes on four endpoints: (1)

water availability and use; (2) Willamette River channel

structure; (3) ecological conditions of streams; and (4)

terrestrial wildlife (Hulse et al. 2004).

The researchers saw their primary clients as two

committees appointed by the Governor of Oregon which

had the goals of developing a shared vision for

enhancing the livability of the Willamette River Basin

and designing a basin-wide strategy to protect and

restore fish habitat. Thus, the Willamette Futures

Project had the goal of helping shape the shared vision

and the restoration strategies of these committees. While

Baker et al. (2004) noted they did not have direct

measures of influence on these deliberations, they also

noted that people did listen, their results were used, state

agencies did spin-off analyses to better understand the

implications of their different scenarios, and that some

of their findings, such as identifying the lack of

commercially zoned land in the watershed, demonstra-

ted the value of the analyses. Also, the spatial

information from their analysis has been made available

on the web by the Oregon State University library for

use by the public (available online).4

Most of the lessons pointed out by Baker et al. (2004)

focused on the implications of stakeholder input guiding

the scenario-development process—a process requiring

monthly meetings over a two-year period. On the one

hand, such an approach led to greater stakeholder

understanding, ownership, and acceptance of the

scenarios and made sure that the scenarios were

plausible in eyes of the stakeholders and dealt with

their concerns. On the other hand, such an approach

limited the number of scenarios that could be created,

due to the time-consuming process of working with

stakeholders. In addition, tying scenario design so

tightly to what stakeholders considered plausible con-

strained the range of variation considered in the

alternative futures.

Baker et al. (2004) also noted that stakeholders had a

relatively small role in endpoint selection, which was

largely done by the project team before discussions with

stakeholders began, and that the project lacked social

and economic endpoints. They felt that both these gaps

in endpoint analysis potentially limited the impact of

project results.

In terms of what follows, it might be instructive to

compare the approaches of Willamette Futures and

CLAMS. The CLAMS project has attempted to build a

policy analysis system for the Coast Range that could be

used on a continuing basis to evaluate policy options.

The Willamette Futures project developed a policy

analysis system for the specific purpose of evaluating

stakeholder-based scenarios; that effort has been com-

pleted. Given our goals for CLAMS, we devoted

considerable energy to developing peer-reviewed and

landowner-reviewed models, integrating stand-level and

landscape-level approaches, portraying the economic

implications of different biodiversity policies, and

retaining the fine spatial details of the projected land-

scapes. Willamette Futures put much less energy into

these technical issues.

Also, CLAMS has taken a somewhat different

approach to working with the public. Much of our

effort has been devoted to working with large public and

private landowners to understand how well we represent

4 hhttp://northcoastexplorer.info/i
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their forests and management intentions. These land-

owners routinely use sophisticated forest management

models to plan their operations. To meet their standards

for analysis, we spent considerably more of our energy

on model building than did the Willamette Futures

group.

In addition, we worked with a series of stakeholder

groups over the decade to obtain advice on modeling

capability and scenario development. CLAMS began as

the last major effort of COPE and its advisory

committee of stakeholders provided our initial sounding

board. After COPE disbanded, we turned to the State

Board of Forestry (appointed by the Governor) and a

policy advisory group of stakeholders appointed by the

Board. More recently, we have held symposiums and

workshops with the public to explain our approach and

get feedback.

With this background and comparison as context, we

cover below the major lessons that we learned from a

decade of work in developing a regional analysis tool for

evaluating the aggregate implications of biodiversity

policies across landowners.

LESSON 1: REGIONAL ECOSYSTEM PERSPECTIVES, WHILE

REWARDING, ARE DIFFICULT TO ACHIEVE

In the 1990s, concerns and lawsuits over protection of

at-risk species and ecosystems led to the development of

bio-regional approaches to forest conservation across

the United States (Johnson et al. 1999). The Pacific

Northwest led the way in this new approach starting

with a conservation plan for the Northern Spotted Owl

(Thomas et al. 1990). This approach swept aside decades

of traditional planning, especially by federal agencies,

which had focused on sustained yield of commodities for

local areas, and ushered in a new approach that focused

on conservation strategies for large areas defined by

ecological boundaries. This new approach relied on the

development of scientifically credible conservation

strategies for wide-ranging species and appeared to

bring a permanent change to how we manage forests. In

retrospect, the belief that this new approach would

dominate approaches to forest management may have

been overstated. As we moved from a crisis-driven,

short-term approach to solving an immediate policy

problem to that of institutionalizing a bioregional

approach to planning, numerous problems appeared.

The needed scientific building blocks generally do not exist

Spatial information and models that characterize the

relationship between management and ecosystem com-

ponents were generally lacking at landscape to regional

scales. As mentioned above, CLAMS effort was

preceded by COPE: a seven-year, $10 million scientific

analysis of the Coast Range (Hobbs et al. 2002). That

study focused on clarifying basic relationships among

wildlife, forests, and streams, and on how silviculture

might improve both economic outputs and biological

goals, but did not develop models that could be scaled to

the entire area or large spatial biophysical databases that

form the building blocks of broad-scale assessments.

Thus, the CLAMS group had to build custom models

and spatial data layers or obtain them from other

sources. While this effort has been a useful proving

ground for development of biophysical models that are

being rapidly adopted and used by others (see Ohmann

and Gregory 2002, Burnett et al. 2007, Spies et al. 2007),

it greatly slowed our progress. Our challenge was

increased by seeking both to publish the component

models in the peer-reviewed literature and to gain

acceptance of them by the landowners of the region,

two very different objectives.

Few policy institutions address

regional cross-ownership issues

A fundamental maxim of American democratic

politics is that all politics are local. Gifford Pinchot’s

promise in 1905 that the Forest Service would be

committed to making ‘‘local decisions by local officials

on local grounds’’ (Dana and Fairfax 1980) eloquently

captures this view. Not surprisingly, most of the political

organizations that deal with forest resource policies in

the Coast Range traditionally have been local: Forest

Service Ranger District, Bureau of Land Management

District, Oregon Department of Forestry District, cities,

and counties.

In a few places across the United States, such as

Chesapeake Bay and Lake Tahoe (Johnson et al. 1999),

past environmental crises have led to regional govern-

ments, based on environmental boundaries across own-

erships, and these entities would be natural clients for

regional models such as CLAMS. Regional governance

bodies are more the exception than the rule in the Coast

Range of Oregon where policy institutions still organize

mostly by ownership and then by various political

boundaries (county or local government) without over-

arching regional authority.

Federal land management agencies look after their

own lands as do managers of the state, private, and

tribal forests. As part of the Northwest Forest Plan for

federal forests, various regional agency committees were

set up in the mid 1990s to help with plan implementa-

tion. Also, stakeholder-based advisory committees were

set up for each province recognized within the area of

the Northwest Forest Plan, including an advisory

committee for the Coast Range Province. These

committees, though, focused on plan implementation

on federal forests rather than on developing and

evaluating alternative scenarios across the multiple

ownerships of a province or region.

Federal regulatory agencies, U.S. Fish and Wildlife

Service and National Marine Fisheries Service, take a

range-wide perspective for particular species, such as the

two evolutionarily significant units for endangered

salmon that span the Coast Range and the multi-

province range of the Northern Spotted Owl. Within the

State of Oregon, these agencies generally focus on
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federal lands and limit their efforts on other ownerships,

although they do occasionally examine broader regional

implications of forest policies.

The State Board of Forestry, which has regulatory

authority for private forest lands and some state forests,

might seem the logical institution to take a regional

perspective across ownerships, and occasionally it has.

The Board’s authority, though, is limited to forest lands,

and key biodiversity issues often occur at the inter-

section of coastal forests and non-forested lowlands. In

addition, the Board has no sway over federal lands.

Finally, it generally has focused on marginal changes to

the state forest practice rules governing private forest

management, developed through a stakeholder process.

Watershed councils, stakeholder-driven groups with

State support to assist in salmon recovery, are organized

by local watershed; more than 20 such councils exist in

the CLAMS area. This approach, while potentially

useful for salmon recovery, reinforces the natural

tendency to focus on the local area.

People can find it difficult to focus on large

landscapes and long time periods

Other analysts have noted that understanding is more

likely to occur in the context of a meaningful personal

relationship with the landscape (that is, with a place)

than through some anonymous provision of information

(Kemmis 1990, Tuan 1974). Further, landscape analyses

that lack a connection to people’s experience have little

meaning for the public, and thus the results of research

and management activities may not have much rele-

vance to them (Geyer and Shindler 1994, Shindler 2000).

Our CLAMS work supports these conclusions: people’s

most immediate interest has been in the here (local

neighborhood) and now (current conditions).

As the first province-wide coverage of vegetation

available for the Coast Range, the maps showing current

forest condition drew considerable attention. They have

been made available to the public on the CLAMS Web

site (available online),5 as well as by the Oregon State

University library (see footnote 4).

Typically, when people see the CLAMS spatial data,

their immediate reaction is to check how well it

represents their own local area. What does it say about

their neighborhood—the 30 pixels they own or the 2000-

ha watershed in which they live? If the maps pass that

test, they can move on to bigger issues in a positive

frame of mind. If they do not, skepticism immediately

arises, and credibility declines.

Ironically, CLAMS maps are intended to describe

regional patterns rather than to describe accurate

descriptions of vegetation for local neighborhoods, thus

exacerbating the challenge of skepticism about local

accuracy. In related findings, some scientists have

suggested that people are less accustomed to ‘‘seeing’’

at a landscape scale than ecologists and geographers

(Shindler 2000). Perhaps an entire province, such as the

two million hectare forest in the CLAMS region, is too

large for most people to know or care about.

The CLAMS effort rests on the premise that assessing

the aggregate effect over relatively long time frames (100

years or more) is important to policy-making. In fact,

many CLAMS scientists argued for still longer time

frames, claiming that 100 years is too short a time to

show effect, especially in terms of restoration. Thus we

have frequently faced situations in which modelers who

are most interested in the distant future interact with

members of the public who are most interested in the

present and near future.

The appropriate regional scale for policy

analysis shifts with the policy problem

We chose to focus on the Oregon Coast Range, one of

the provinces recognized in FEMAT. As mentioned

above, its productivity, ownership pattern, and land-use

history make it a fascinating subject to study. Also, the

Coast Range seemed, for all these characteristics, to be a

logical area for future policy development. After closer

examination, however, our experience suggests that the

province will only rarely be the focus of policies

addressing biodiversity issues. Policy issues that address

the Willamette River Basin will only include our eastern

portion. Coastal salmon issue will address watersheds on

the western portion. Other policy issues might address

all of western Oregon or, once again, address the three

state area of the Northwest Forest Plan. To be useful in

all these different situations, a regional policy analysis

system must be capable of contributing to policy

discussions at larger scales and also to those focused

on a geographic subset of the region.

LESSON 2: INTEREST IN ENVIRONMENTAL POLICY

ANALYSIS MAY COME AS MUCH FROM PURSUIT

OF POWER AS PURSUIT OF UNDERSTANDING

We believe that the CLAMS detailed spatial simu-

lations vastly increase the potential for joint learning

about coastal forests and their alternative futures. We

do not want to overestimate, however, the power of this

approach in leading to solutions jointly shared by all the

policy participants in the Coast Range. Our work may

point out the soundness of existing policy and its

shortcomings, along with the major gainers and losers of

policy change and how much they might gain or lose. In

the contentious political environment of the Coast

Range, such information will not always be well

received.

Biodiversity policy analysis is often viewed

as a weapon in an ongoing political battle

As noted by Morgan and Henrion (1990), motivations

for policy analyses are diverse, and learning is only one

of them. Often policy analyses are used to gain political

advantage, especially where there is an ongoing policy5 hwww.fsl.orst.edu/clamsi

INVITED FEATURE84
Ecological Applications

Vol. 17, No. 1



dispute, as in the debate over forest biodiversity policies

in the Coast Range. King and Kraemer (1993), for

example, found conflict to be a key factor in why

decision support models (such as CLAMS) were used

much more in the USA than in Germany: ‘‘put simply,

the models were used because they were effective

weapons in ideological, partisan, and bureaucratic

warfare over fundamental issues of public policy.’’

Further, as pointed out by Yosie (2001), if a policy

analysis supports the views of some groups in a policy

dispute, the groups tends to use it, promote it, and praise

the people who created it. If it does not support them,

the natural tendency is to ignore it or, if that is not

possible, to criticize the assumptions, the science, or the

people who carried out the analysis.

For the past 30 years, environmental groups have

used federal law to force change in their favor, especially

the National Environmental Policy Act, the National

Forest Management Act, and the Endangered Species

Act. While the first two laws primarily apply to federal

agencies, the Endangered Species Act applies to every-

one to some degree. Since the early 1990s litigation

based on these laws, and others, has caused intense

policy ferment in the Coast Range, keyed to protection

of specific elements of biodiversity, and the emergence of

new diversity policies on most ownerships. In addition,

initiatives designed to change the management of state

and private lands have come to the ballot every few

years. Scientific results that contradict conventional

wisdom or reinforce some point of view can be expected

to appear in the next lawsuit and ballot initiative.

In such a contentious political environment, the

players in the forest policy arena—landowner groups,

conservation groups, government officials, federal reg-

ulators—understandably evaluate the utility of any

CLAMS policy analysis as to whether it can help

support the policies they advocate.

Results that might destabilize policies will

not be well received by those in power

We believe that CLAMS should be useful to policy

makers and resource management agencies as a ‘‘plat-

form for discussion.’’ However, as Lee (1993) discussed

in his book on adaptive management, learning is never

entirely comforting to power, because learning identifies

error. With the identification of ‘‘error’’ comes the

potential for loss of face and the need for change. Thus,

the CLAMS platform can be perceived as an uncontrol-

lable, perhaps threatening, entity: it enables people to

ask new policy questions, and it is also capable of

proposing new answers, thus destabilizing management

plans and policies.

Policy makers and managers spend most of their time

implementing policies that were forged through the give-

and-take of the political process: they are trying to make

the policies work. Understandably, they have little time

for evaluations of whether the policies might be failing.

Yet that is a major purpose of regional policy analysis.

A few years ago, after the political struggle that led to

the adoption of the Northwest Forest Plan, CLAMS

scientists asked federal forest planners which alterna-

tives to the plan they would like to see evaluated, with

the idea that these alternatives might reveal ways of

improving it. The planners made clear that they did not

want alternatives examined: the Plan had been adopted,

and their task was to implement it. Notions that the

policy might not be ideal would only confuse the issue.

In addition, concern over violation of the Federal

Advisory Committee Act limits the interaction of policy

makers with non-federal scientists and analysts. Under

that Act, policy advice from outside federal agencies

needs to go through a fairly arduous set of admin-

istrative procedures. The FEMAT process, as an

example, was judged to be a violation of the Federal

Advisory Committee Act. The federal agencies, under-

standably, are reluctant to have that happen again.

Finally, the events of the 1990s in the Pacific

Northwest have made managers and policy makers

skeptical of groups that suggest ‘‘we are a science team

and we are here to help.’’ During the 1990s, proposals

from scientists for the management of federal forests in

the region overwhelmed the traditional decision-making

processes then in place for creating forest plans.

Understandably, concerns about the ‘‘power of scien-

tists’’ can make people leery of encouraging analyses

that could create forces for change that cannot be

controlled.

LESSON 3: THE RELATIONSHIP OF REGIONAL POLICY

ANALYSES TO CIVIC PROCESSES REMAINS

CHALLENGING AND UNSETTLED

As discussed above, CLAMS grew out of dissatisfac-

tion with the technical and scientific basis of previous

policy analysis (Forest Ecosystem Management Assess-

ment Team 1993) and the desire to create the ability to

undertake assessments that would help people anticipate

future environmental problems in the forests of the

Coast Range. It is a classic example of attempting to

‘‘speak truth to power’’ through a technical and scientific

analysis.

A number of social scientists, such as Lee and Field

(2005), question this approach. They note that forestry’s

foundations were laid during an era in which rationality

and the application of science were presumed to be

sufficient for directing political action and that, ‘‘. . . the

messiness of politics, passions, and human emotion were

to be replaced by the rule of reason’’ (Lee and Field

2005:291). Instead, they believe that, ‘‘The modernist

assumptions of its dominant institutions are a poor fit

for a pluralistic culture in which emotion takes its place

beside reason, nature is re-enchanted with spiritual

meanings, and broad consensus collapses in the face of

localism and particularistic values and beliefs’’ (Lee and

Field 2005:305).

The Forest Service, as an example, has recognized

fundamental shifts in how decisions are made in forest
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management, with the decision to make collaboration

the keystone of its future planning in the newly adopted

2005 regulations (U.S. Department of Agriculture 2005).

More than ever before, natural resource managers have

embraced the ‘‘wisdom of crowds.’’

How will CLAMS fare in this ‘‘post-modern’’ world?

Howwill its scientists,models, and data function in an age

of stakeholder deliberation and collaborative processes?

Communication between citizens

and scientists takes real effort

The challenges of effective communication between

scientists and stakeholders are legion and well studied

(Priest 1995, Johnson and Campbell 1999, Weber and

Word 2001). They include distrust of scientists’ motiva-

tions; doubts about sources and neutrality of data;

concerns regarding accuracy and certainty in data sets;

confusion over technical terminology; dismissal of non-

empirical, ‘‘anecdotal’’ data; concerns on both sides

about the role of scientists in advocating any particular

resource management approach; and the legacy of the

scientific method and its frequently misunderstood

approach to inquiry.

Typifying what amounts to a clash of worldviews, it is

not unusual to see scientists advocate approaches to

‘‘public communication’’ that focus on getting scientific

information ‘‘to the people’’ (Mills and Clark 2001).

However, this approach, by itself, will not solve the

problem of understanding (Irwin and Wynne 1996,

Sturgis and Allum 2004). Epistemological differences,

i.e., differences in how people perceive what they know

and what they think they know, can be deeply

embedded, and ignoring them can have its own perils

(Benda et al. 2002).

We found these barriers and challenges in the

CLAMS work. As an example, we met one evening

with a group of people in the timber industry, real estate,

and business in a little community near Corvallis that

had been hard hit by the reductions in timber harvest

due to changes in federal forest policy. We started

through our usual talk about finding relationships

between species and habitat in the Coast Range. As we

covered our understanding of habitat needs for the

Northern Spotted Owl, a member of the audience asked

‘‘Why do you base all of your work on lies?’’ The

scientist speaking to the group was taken aback for a

moment but recovered and said, ‘‘We call them

hypotheses.’’ This comment was emblematic of the

dialogue we have encountered in public meetings: a

spectrum of fundamental questions that help illustrate

the gulf between the way scientists and non-scientists

tend to approach the world.

Indeed, it might be productive to ask some different

questions (Duncan 2006a): What do scientists and non-

scientists perceive differently when they look at outputs

such as GIS maps from a bioregional assessment? Do

the expectations of science interfere with joint learning?

Is it possible to trust CLAMS outputs and tools as a

learning or policy-development platform, even as we

quibble over the implications of the content?

Collaborative processes both inspire and

constrain regional policy analysis

Collaborative approaches to natural resource prob-

lems have proven effective in many situations (Wondol-

leck and Yafee 2003). The power of understanding

problems from many different perspectives, of joint

learning and joint fact-finding, and of a mutual search

for solutions has increasingly been recognized in recent

years. The ability of such approaches to develop ‘‘win-

win’’ solutions to problems cannot be overlooked.

Relative to regional policy analysis, the Willamette

Futures Project, discussed above, demonstrates the

power of collaboration in scenario development.

We found, as did Johnson and Campbell (1999), that

detailed spatial simulations can significantly increase the

potential for joint learning about coastal forests and their

alternative futures. When we can go to a local picnic in

the Coast Range, put up our maps, and find ourselves in

the midst of intense discussions with total strangers, we

feel that we have a wealth of joint-learning opportunities.

The paradox of collaboration in regional scenario

analysis, though, is also shown by the Willamette

Futures analysis. While stakeholders developed owner-

ship and acceptance of the scenarios in the Willamette

Futures Project, their involvement limited the futures

examined to those with which they are comfortable

(Baker et al. 2004). Yet, as pointed out by Baker et al.

(2004), examination of ‘‘uncomfortable’’ alternatives can

be the most informative of all.

An example from the Coast Range might illustrate the

difficulty of collaboration groups looking much beyond

the status quo where trade-offs exist. A group of

scientists in Oregon were empowered almost a decade

ago to provide scientific advice to the state’s effort to

help recover salmon. Toward that end, they recommen-

ded a set of changes in the state’s forest practice rules for

private lands (Independent Multidisciplinary Science

Team 1999). Their primary recommendation was for the

rules to take a ‘‘landscape approach’’ instead of the

existing site-by-site approach. These recommendations

were then passed to a group of stakeholders to develop a

proposal to take to the Board of Forestry, but the issue

proved too controversial for them to tackle. Rather,

they focused on marginal changes in the site-by-site

approach (Forest Practice Advisory Committee 2000).

CLAMS researchers encountered similar group dy-

namics when it worked with an advisory committee of

stakeholders to the State Board of Forestry in the late

1990s on changes in forest policies to protect biodiver-

sity. Most of the people or groups who might be affected

by forest policy change were part of the committee.

Understandably, their advice on scenario development

focused either on proposals in which everyone (in the

room) was better off or proposals in which major gains

could be achieved at slight cost.
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We analyzed in depth two of these scenarios (Johnson

et al. 2007): (1) Our analysis supports the idea that

thinning in plantations can increase structural diversity,

although effects were hard to see at broad scales in the

time-frame that we examined. Nevertheless, thinning

can improve ecological conditions while producing

commercial volume and employment—truly, a win-win

outcome at the local level. (2) Our analysis suggests that

‘‘slight’’ increases in the number and size of trees left at

regeneration harvest on private lands can make a

significant contribution to the habitat for certain bird

species of interest. Even this ‘‘slight’’ increase in leave

trees (approximately 5–7% of the trees that would be

harvested), though, would reduce revenue to landowners

by tens of millions of dollars and further restrict their

property rights. Thus, this scenario would be difficult for

the broad-based stakeholder group to endorse without a

policy crisis. In other words, a lawsuit or scientific study

that convincingly argues for the biological necessity of

such action would probably be needed before policy

action would be taken.

Scientific work and collaboration often

proceed on different time frames

We made a decision early in CLAMS that we wanted

both model components and the overall effort to

withstand scrutiny from two sources: (1) the scientific

community through the peer-reviewed literature and (2)

landowners, whose actions provide our major agents of

landscape change, through back-and-forth discussions.

As might be expected this duel approach takes time,

especially since the criteria for credibility differ so much

between the two sources, with the scientific review

focused more on methodology and the landowner

review focused more on accuracy of results.

It has taken us almost a decade of effort to produce a

modeling system that we feel has passed enough of these

tests to be ready for use in policy analysis. In the

process, we have worked through a number of stake-

holder groups, as mentioned above, who were willing to

assist us in scenario development. While we tried to fold

their ideas into the simulations discussed above, their

members, understandably, have gone on to other

projects and problems. Our basic scientific work took

too long to fit into their time frames. Yet, truncating the

time frames substantially would have caused us to fall

short of the critical review we believed was fundamental

to our methodology.

That is not to say that newordifferent stakeholdersmight

not be interested in our work—we seek them out episodi-

cally as we test new ideas for forest policies. Still our time

frames for producing results seem markedly different from

those of most stakeholder groups we have encountered.

CLAMS most important effect may be to change

how people think about the Coast Range

As other efforts have found (Feldman 1989), we must

look beyond the direct and obvious potential effects of

efforts like CLAMS to understand their impact. Recent

research suggests that as familiarity with the CLAMS

GIS technology and outputs increases, the ability and

willingness of non-technical stakeholders to engage in

technical discussions also increases (Duncan 2006a).

Such quiet change over time inevitably expands the

dialogue among scientists and non-scientists, in what

may be a form of ‘‘transparent’’ joint learning. In other

words, while the technical side of learning is there for all

to see, the incremental adjustments and advances taking

place between scientists and stakeholders as they interact

over CLAMS data and maps of the Coast Range may be

less visible, but will continue to alter the way each of

these groups and their subgroups perceive themselves,

each other, and the landscape.

The indirect effects of a project like CLAMS, such as

the increasing familiarity of interested non-scientists

with GIS maps and databases, can change the way

people think about natural resources across large

landscapes such as the Coast Range (Duncan 2006b).

In addition, by increasing the accessibility of informa-

tion about the Coast Range, CLAMS helps shift the

power balance between scientists and stakeholders in

how environmental challenges are framed and in how

new knowledge is created (Duncan 2006b).

LESSON 4: AN IMPORTANT ROLE EXISTS FOR ANTICIPATORY

ASSESSMENTS BY INDEPENDENT SCIENCE TEAMS

The previous sections point out both the potential and

the difficulty of working directly with policy makers,

managers, and stakeholders in developing and evaluat-

ing regional policy scenarios. On the one hand, their

knowledge, advice, and support are needed for new

policies to be successfully formed and implemented. On

the other hand, our experience suggests that they can

have difficulty with the regional perspectives we have

described here. Also, policy makers and managers

(understandably) can look with skepticism at proposals

of alternative policies and will try to control their

development and evaluation should they be needed.

Stakeholder groups (again, understandably) will tend to

limit scenario development to choices that will not harm

members of the group.

Where do paradigm-shaking, out-of-the box, ‘‘wild

science’’ (Franklin 1999) ideas for the conservation of

biodiversity come from? We include here ideas such as

the regional conservation strategy for the northern

spotted owl (Thomas et al. 1990), the aquatic con-

servation strategy for northwest forests (Forest Ecosys-

tem Management Assessment Team 1993) and strategy

for conservation of old growth forests in eastern Oregon

and Washington (Perry et al. 1995). More recently,

reports by groups of scientists have taken aim at

redefining the issue of post-fire salvage logging and

recovery (Beschta et al. 2004, Sessions et al. 2004).

Looking at the policy history of the Northwest, such as

the policy development influenced by the studies

mentioned above, we argue that new ideas or break-

January 2007 87FOREST POLICY ANALYSIS IN COASTAL OREGON



throughs often come from independent science teams:

teams working on their own or at arm’s length from

policy makers and stakeholder groups. Usually these

groups have worked at times of political crises or slightly

in anticipation of them. Sometimes they have been

commissioned by policy makers and sometimes they

have been the result of concerns expressed by a group of

scientists about a policy problem manifesting itself in an

analysis or report. They have the common trait of

greatly enriching the political debate and bringing new

ideas and ways of thinking into civic discourse. As Baker

et al. (2004) argue, there should be room for expert-

based scenarios that incorporate ecological principles in

creative ways and that can play a critical role in

broadening the debate and altering entrenched thinking.

Independent assessment will be important as attention

shifts to nonfederal forest management

Much of the science assessment on forests in the last

15 years has focused on the national forests. Their

management has shifted from timber production to

protection of biodiversity, especially of endangered

species (Thomas et al. 2006). Further efforts to conserve

biodiversity may focus on other landowners; analysis of

private land management to protect endangered species

will be especially contentious. Such efforts may call for

changes in forest management regulations that affect

income to landowners, their property rights, and the

overall approach taken to achieve public values on

private lands. While findings of the need for change

usually lead first to volunteer efforts, sometimes with

incentives, regulation often will follow if these efforts

prove insufficient. In such a difficult political environ-

ment, independent science teams can play an important

role in alerting people as to the adequacy of existing

policies to protect different aspects of biodiversity and in

evaluating policy alternatives suggested to overcome

these problems.

Our future effort will focus on ideas for

fundamental shifts in forest management

The CLAMS group has worked for this last decade to

be in a position to develop and evaluate ideas for

conservation of biodiversity in the management of

coastal forests and to do it in a way that anticipates

policy problems. We now have a sufficiently mature

system to undertake such work.

Three recently initiated examples of our approach are

(1) applying historical disturbance regimes to guide

management to approximate historical structures and

patterns, while allocating responsibilities in such a way

as to minimize the change in each owner group’s current

management (Thompson et al. 2006); (2) improving the

efficiency of riparian management systems in providing

large wood to streams by reconfiguring riparian

protection areas across owners following the work of

Burnett et al. (2007); and (3) increasing wood produc-

tion on the 300 000 ha of forest administered by the

Bureau of Land Management (now mostly in biodiver-

sity reserves) to better reflect their sustained yield

mandate while meeting federal environmental laws.

Each of these three strategies would require major

shifts in the management of the forests of the Coast

Range. We feel it could be difficult to develop and

evaluate these strategies within a stakeholder group or

under the affected policy makers: the changes are just

too great and the potential costs to some groups just too

high. Nonetheless, they each address intriguing ques-

tions or issues and each case attempts to anticipate a

future policy problem. Therefore we plan to do this

work, publicize it, and make it available to policy

makers, managers, landowners, and the public.

CONCLUSIONS

Our two major goals in CLAMS were (1) to develop a

modeling system that helps policy makers and the public

understand the aggregate implications of their biodiver-

sity policies and (2) to employ the model to develop and

test new ideas for forest policies. We believe we have

made substantial progress in meeting the first goal and

are shifting our attention toward the second goal.

We have successfully employed the modeling system

to identify strengths and weaknesses of current policies

(Spies et al. 2007), and our spatial maps and submodels

are in use by different agencies. In the early stages of our

project, we envisioned making the entire modeling

system available to federal and state policy makers.

However, we since have realized that such a hand-off

would be difficult, given the complexities of the systems

and the variety of expertise that will be needed.

We have only recently begun to suggest that land

management and regulatory agencies use our system for

policy analysis: we have been focused until now on

building the systems to the point that they pass scrutiny

by other scientists and the landowners of the region.

Like all scientists, we have agonized over whether the

accuracy of our simulations is high enough to suggest

use for policymaking. With the publication of these

papers and with the distribution of the policy analysis

mentioned above, we have signaled that we feel our

work is ready for use.

CLAMS began as independent science assessment,

independent of particular agencies, policies, or political

actions. And so it remains. Independence has its costs, in

terms of remoteness from particular agencies and power

structures, but it also has its rewards, in terms of the

ability to chose problems and pursue analyses wherever

they lead. Our special niche in the policy process appears

to be in the development and testing of ideas about

alternative policies for biodiversity conservation. With

the models now sufficiently vetted and validated, and

with a growing number of stakeholders becoming

comfortable with technical aspects of the CLAMS work,

we plan to undertake analyses of policy problems and

potential solutions, contributing a nonpartisan assess-
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ment to the forest policy debates in the Coast Range as

best we can.

LITERATURE CITED

Baker, J. P., D. W. Hulse, S. V. Gregory, D. White, J. Van
Sickle, P. Berger, D. Dole, and N. H. Schumaker. 2004.
Alternative futures for the Willamette River Basin, Oregon.
Ecological Applications 14:313–324.

Benda, L., N. L. Poff, C. Tague, M. A. Palmer, J. Pizzuto, S.
Cooper, E. Stanley, and G. Moglen. 2002. How to avoid
train wrecks when using science in environmental problem
solving. BioScience 52(12):1127–1137.

Beschta, R. L., J. J. Rhodes, J. B. Kuffmn, R. E. Gresswell,
G. W. Minshall, J. R. Krr, D. A. Perry, F. R. Hauer, and
C. A. Frissell. 2004. Postfire management on forested public
lands of the western United States. Conservation Biology
18:957– 967.

Burnett, K. M., G. H. Reeves, D. J. Miller, S. Clarke, K.
Vance-Borland, and K. Christiansen. 2007. Distribution of
salmon-habitat potential relative to landscape characteristics
and implications for conservation. Ecological Applications
17:66–80.

Dana, S., and S. Fairfax. 1980. Forest and range policy.
McGraw Hill, New York, New York, USA.

Duncan, S. L. 2006a. GIS technology in natural resource
management: process as a tool of change. Cartographica 41:
2–4.

Duncan, S. L. 2006b. Mapping whose reality? GIS and wild
science. Public Understanding of Science 15:411–434.

Feldman, M. S. 1989. Order without design: information
production and policy making. Stanford University Press,
Stanford, California, USA.

Forest Ecosystem Management Assessment Team. 1993. Forest
ecosystem management: an ecological, economic, and social
assessment. Joint publication of the U.S. Forest Service,
National Marine Fisheries Service, Bureau of Land Manage-
ment, U.S. Fish and Wildlife Service, National Park Service,
and U.S. Environmental Protection Agency, Washington,
D.C., USA.

Forest Practice Advisory Committee. 2000. Report of the forest
practices advisory committee. Oregon Department of For-
estry, Salem, Oregon, USA. hhttp://egov.oregon.gov/ODF/
PRIVATE_FORESTS/docs/fp/FPACreport.pdfi

Franklin, J. F. 1999. Preface. Pages ii–v in K. N. Johnson, F. J.
Swanson, M. Herring, and S. Greene, editors. Bioregional
assessments: science at the crossroads of management and
policy. Island Press, Washington, D.C., USA.

Geyer, K., and B. A. Shindler. 1994. Breaking the mold: global
change, social responsibility, and natural resource policy:
workshop summary. Research Report. U.S. Department of
Agriculture, Forest Service, Portland, Oregon, USA.

Gordon, J. C. 1999. History and assessments: punctuated
nonequilibrium. Pages 43–54 in K. N. Johnson, F. J.
Swanson, M. Herring, and S. Greene, editors. Bioregional
assessments: science at the crossroads of management and
policy. Island Press, Washington, D.C., USA.

Hobbs, S., editor. 2003. Forest and stream management in the
Oregon Coast Range. Oregon State University Press,
Corvallis, Oregon, USA.

Hobbs, S. D., J. P. Hayes, R. L. Johnson, G. H. Reeves, and
T. A. Spies. 2002. Forest and stream management in the
Oregon Coast Range. Oregon State University Press,
Corvallis, Oregon, USA.

Hulse, D., A. Branscomb, and S. G. Payne. 2004. Envisioning
alternatives: using citizen guidance to map future land and
water use. Ecological Applications 14:325–341.

Independent Multidisciplinary Science Team. 1999. Recovery
of wild salmonids in western Oregon forests: Oregon Forest
Practices Act rules and the measures in the Oregon Plan for
salmon and watersheds. Technical Report 1999-1 to the

Oregon Plan for Salmon and Watersheds. Governor’s
Natural Resources Office, Salem, Oregon, USA. hhttp://
www.fsl.orst.edu/imsti

Irwin, A., and B. Wynne. 1996. Misunderstanding science? The
public reconstruction of science and technology. Cambridge
University Press, Cambridge, UK.

Johnson, B. R., and R. Campbell. 1999. Ecology and
participation in landscape-based planning within the Pacific
Northwest. Policy Studies Journal 27:502–529.

Johnson, K. N., P. Bettinger, J. D. Kline, T. A. Spies, M.
Lennette, G. Lettman, B. Garber-Yonts, and T. Larsen.
2007. Simulating forest structure, timber production, and
socioeconomic effects in a multi-owner province. Ecological
Applications 17:34–47.

Johnson, K. N., F. J. Swanson, M. Herring, and S. Greene,
editors. 1999. Bioregional assessments: science at the cross-
roads of management and policy. Island Press, Washington,
D.C., USA.

Kemmis, D. 1990. Community and the politics of place.
University of Oklahoma Press, Norman, Oklahoma, USA.

King, J. L., and K. L. Kraemer. 1993. Models, facts, and the
policy process: the political ecology of estimated truth. Pages
353–360 in M. F. Goodchild, B. O. Parks, and L. T. Steyaert,
editors. Environmental modeling with GIS. Oxford Univer-
sity Press, New York, New York, USA.

Lee, K. 1993. Compass and gyroscope: integrating science and
politics for the environment. Island Press, Washington, D.C.,
USA.

Lee, R., and D. Field. 2005. Community complexity: post-
modern challenges to forest and natural resource manage-
ment. Pages 291–303 in R. Lee and D. Field, editor.
Communities and forests: where people meet the land.
Oregon State University Press, Corvallis, Oregon, USA.

Mills, T. J., and R. N. Clark. 2001. Roles of research scientists
in natural resource decision making. Forest Ecology and
Management 153:189–198.

Morgan, M. G., and M. Henrion. 1990. Uncertainty: a guide to
dealing with uncertainty in quantitative risk and policy
analysis. Cambridge University Press, Cambridge, UK.

Ohmann, J. L., and M. J. Gregory. 2002. Predictive mapping of
forest composition and structure with direct gradient analysis
and nearest neighbor imputation in coastal Oregon, USA.
Canadian Journal of Forest Research 32:725–741.

Palmer, M. A., et al. 2005. Ecological science and sustainability
for the 21st century. Frontiers in Ecology and the Environ-
ment 1(3):4–11.

Perry, D. A., M. G. Henjum, J. R. Karr, D. L. Bottom, J. C.
Bednarz, S. G. Wright, S. A. Beckwitt, and E. Beckwitt.
1995. Interim protection for late-successional forests, fish-
eries, and watersheds: a summary of the report of the
Eastside Forests Scientific Society Panel. Pages 103–114 in
Proceedings, ecosystem management in western interior
forests. Department of Natural Resource Sciences, Wash-
ington State University, Spokane, Washington, USA.

Priest, S. H. 1995. Information equity, public understanding of
science, and the biotechnology debate. Journal of Commu-
nication 45(1):39–54.

Sessions, J., P. Bettinger, R. Buckman, M. Newton, and J.
Hamann. 2004. Hastening the return of complex forests
following fire: the consequences of delay. Journal of Forestry
102(3):38–45.

Shindler, B. 2000. Landscape-level management: it’s all about
context. Journal of Forestry 98(12):10–14.

Spies, T. A., K. N. Johnson, K. M. Burnett, J. L. Ohmann,
B. C. McComb, G. H. Reeves, P. Bettinger, J. D. Kline, and
B. Garber-Yonts. 2007. Cumulative ecological and socio-
economic effects of forest policies in coastal Oregon.
Ecological Applications 17:5–17.

Sturgis, P., and N. Allum. 2004. Science in society: re-
evaluating the deficit model of public attitudes. Public
Understanding of Science 13:55–74.

January 2007 89FOREST POLICY ANALYSIS IN COASTAL OREGON



Thomas, J. W., E. D. Forsman, J. B. Lint, E. C. Meslow, B. R.

Noon, and J. Verner. 1990. A conservation strategy for the

northern spotted owl: a report of the Interagency Scientific

Committee to address the conservation of the Northern

Spotted Owl. USDA Forest. Service; USDI Bureau of Land

Management, Fish and Wildlife Service, National Park

Service. Portland, Oregon, USA.

Thomas, J. W., J. F. Franklin, J. Gordon, and K. N. Johnson.

2006. The Northwest Forest Plan: origins, components,

implementation experience, and suggestions for change.

Conservation Biology 20:277–287.

Thompson, J. R., K. N. Johnson, M. Lennette, T. A. Spies, and

P. B. Bettinger. 2006. Historical disturbance regimes as a

reference for forest policy in a multi-owner province, the

Oregon Coast Range, USA: a simulation experiment.

Canadian Journal of Forest Research: 36:401–417.

Tuan, Y. 1974. Topophilia: a study of environmental percep-
tion, attitudes, and values. Columbia University Press, New
York, New York, USA.

U.S. Department of Agriculture. 2005. National Forest System
land and resource management planning: final rule (36 CFR
219). Federal Register 70(3):1055–1061.

Wear, D. N., M. G. Turner, and R. O. Flamm. 1996. Ecosystem
management with multiple owners: landscape dynamics in a
southern Appalachian watershed. Ecological Applications 6:
1173–1188.

Weber, J. R., and C. S. Word. 2001. The communication
process as evaluative context: what do non-scientists hear
when scientists speak? BioScience 51(6):487–495.

Wondolleck, J., and S. Yaffee. 2003. Making collaboration
work: lessons from innovation in natural resource manage-
ment. Island Press, Washington, D.C., USA.

Yosie, T. 2001. Science-based decision making at the cross-
roads. Vital Speeches of the Day 67(7):216–220.

INVITED FEATURE90
Ecological Applications

Vol. 17, No. 1


