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Social Science Informing Forest
Management—Bringing New
Knowledge to Fuels Managers
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hen asked what is the greatest
s N ’ challenge they face in perform-
ing their day-to-day responsi-

bilities, many resource managers will re-
spond, “Working with the public.” This is as
true for the manager working to reduce haz-
ardous fuels as for someone developing
trails, improving wildlife habitat, or certify-
ing forestland management. Millions of dol-
lars have been invested in research to help
managers work more collaboratively with
the public and to help them better incorpo-
rate public values in their decisionmaking. A
glance through journals such as Sociery and
Natural Resources, Human Ecology Review,
and Environmental Hazards will illustrate

To improve access, inferpretability, and use of the full body of research, a pilot project was inifiated
by the USDA Forest Service to synthesize relevant scientific information and develop publications and
decision support tools that managers can use to inform fuels treatment plans. This article provides an
overview of the work of the Social Science Core Team. Team members synthesized social science
research to improve fuels management on the topics of collaboration, communicating with homeowners,
assessing social acceptability, aesthetics of fuels management, and impacts of wildland fire on

Keywords: wildland—urban interface, collaboration and wildfire, communicating with homeowners,
social acceptability, aesthetics, wildfire impacts, wildfire and communities

the range and depth of this research. The
challenge is to move new knowledge gener-
ated by research from the academic world to
the world of the manager. The Applied
Wildland Fire Research in Support of
Project Level Hazardous Fuels Planning
Project (or Fuels Synthesis Project) took on
this challenge (McCaffrey and Graham
2007). The Fuels Synthesis Project is a mul-
tiagency effort to accelerate the delivery of
research information to fuels specialists and
others involved in project planning in four
areas: (1) wildland fire behavior and forest
structure, (2) environmental consequences
of fuels treatments, (3) economic uses of ma-
terial and costs of fuels treatments, and (4)
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social understanding and behaviors related
to fuels management. The origins and pur-
pose of the Fuels Synthesis Project are de-
scribed in an earlier issue of this journal
(McCaffrey and Graham 2007). This article
focuses on the charge given to the Social Sci-
ence Core Team to synthesize social science
information relevant to fuels management in
such a way that it is accessible to managers.

In addressing our charge, the Social Sci-
ence Core Team began by thinking about
fuels treatment projects as consisting of
three phases: (1) planning, (2) implementa-
tion, and (3) monitoring and evaluation.
We formed questions relevant to these three
stages that could be answered by social sci-
ence. Guidance in this effort was provided
by a number of fire program documents and
reviews including those done for the Na-
tional Fire Plan, Joint Fire Science Program,
the Western Governors’
(2001) 10-year comprehensive strategy, and
by Machlis et al. (2002). We also consulted
with managers and other social scientists.

Association’s

We synthesized research that contributes to
answering one of five questions:

1. What information and tools are available
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Figure 1. Tiered approach to exchanging information contained in each synthesis, with an
annotated bibliography supporting the synthesis and each synthesis supporting four to six

manager fact sheets.

to help land managers and communities
collaborate in developing fuels treat-
ment programs?

2. What information and tools are available
to encourage more active involvement of
private property owners in the fuels
management process?

3. What information and tools are available
to evaluate the social acceptability of fu-
els treatments?

4. What information and tools are available
to describe and evaluate the aesthetic
impact of fuels treatments?

5. What information and tools are available
to help us understand and evaluate the
impacts of wildfire on communities?

Reaching Managers

The Social Science Core Team pro-
duced five syntheses—one for each of the
aforementioned questions. We spent a sig-
nificant amount of time brainstorming the
most effective way to transfer information
contained in each synthesis to managers.
Rather than relying on one document (the
synthesis) to answer each question, we devel-
oped a tiered approach for sharing knowl-
edge (Figure 1). Our goal with this approach
is to capture a manager’s attention with
some interesting and relevant piece of infor-
mation taken from a synthesis and provide a
way for the manager to drill down through a
series of documents to obtain increasingly
detailed information.

We anticipate that a manager’s atten-
tion might be captured initially by one of
our managers fact sheets (top of the pyra-

mid in Figure 1). Each fact sheet focuses on
one key finding contained in a synthesis and
is written with minimal jargon in a format
that is easily accessible. Fact sheet titles that
illustrate the types of topics addressed in-
clude “Strategies for Managing Fuels and
Visual Quality,” “Considering the Social
Acceptability of Fuels Treatments,” “The
Importance of Acting Locally,” and “Keys to
Successful Collaboration.” Fact sheets are
available online at www.fs.fed.us/rm/pubs/
rmrs_rn021.HTML, and hardcopies have
been distributed at conferences, workshops,
and training sessions.

Managers who have a deeper interest in
one of the findings contained in a fact sheet
can learn more about the broader topic in
the relevant research syntheses (www.ncrs.
fs.fed.us/4803/focus/fire/fuels_mgt/). Each
synthesis reviews the science pertinent to an-
swering the synthesis question and discusses
the implications of this research for fuels
management. Finally, the synthesis is sup-
ported with an annotated bibliography (the
base of the pyramid in Figure 1). The bibli-
ography allows managers seeking more in-
formation to identify the research support-
ing a particular fact sheet or finding in the
synthesis and to read the original research
report, journal article, or proceedings.

Synthesis Development

For each synthesis question a working
group was formed to identify research rele-
vant to their question. Each team received a
budget to use at their discretion (to hire staff,
purchase library services, and cover other

costs). The team was given 6 weeks to write
a synthesis and put together the annotated
bibliography. The synthesis is not a litera-
ture review, but it provides insight as to how
the research discussed fits into the broader
discipline and how it is relevant to fuels
management. Although the Fuels Synthesis
Project focuses on dry forests of the inland
western United States, we made a decision
early in the process not to limit the social
science research considered for the syntheses
to research conducted in that geographic
area. We felt that answers to the questions
being asked could be valuable regardless of
the geographic location of the research con-
tributing to the answer. In addition, we felt
that research addressing the human dimen-
sions of a variety of management objectives
could be applicable to fuels management.
For example, we assumed that information
and tools developed in Minnesota to bring
together communities and agencies to ad-
dress watershed management collabora-
tively, across boundaries, are potentially ap-
plicable to fuels management in
Washington.

When the syntheses were completed,
they were given to an individual who facili-
tated review for each synthesis. This was a
double-blind review—the reviewers did not
know the authors of the synthesis they were
reviewing, and the authors did not know the
names of the reviewers. The facilitator and
reviewers were paid for their time. The team
leaders worked with the authors to respond
to the reviewers’ comments. After the syn-
theses were reviewed and rewritten, our
writer/editor developed fact sheets for each
synthesis.

New Knowledge for Fuels
Managers

The highlights provided in this section
are a summary of just one portion of each
synthesis. They are offered to illustrate the
type of information obtained in the synthe-
ses and to whet the reader’s appetite for more
information on the topic.

Collaborating to Manage Fuels and
Wildland Fire. Collaboration is not a new
idea for public land managers; wildland fire
professionals at the local, state, and federal
levels have a long tradition of collaboration
for fire suppression. However, in this syn-
thesis the focus is on knowledge and tools to
improve collaboration among citizens, man-
agers, and policymakers for wildland fire and
fuels management projects (Sturtevant et al.
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2005). Although there are many definitions
of collaboration, in general, we can say that
collaboration is a process that helps people
achieve goals that they could not achieve in-
dependently.

Why should fuels managers collabo-
rate? “Collaboration can lead to better deci-
sions that are more likely to be imple-
mented, and at the same time, better prepare
agencies and communities for future chal-
lenges” (Wondolleck and Yaffee 2000, 23).
Research has identified nine benefits of col-
laboration (Jakes and Esposito 2006a):

1. Increases efficiency. Collaboration can
create relationships and agreements that
increase efficiency by facilitating the
sharing of personnel, equipment, and
data; leveraging of resources to attract
grant moneys; and mobilizing of citizen
volunteers.

2. Increases agency awareness of changing
values. Public values are changing and
becoming more diverse. In addition, at-
titudes, values, and beliefs about wild-
land fire and fuels management are
changing. Through collaboration land
managers can better identify, under-
stand, and respond to these changes.

3. Builds trust. Local residents may distrust a
government agency, but they tend to trust
individual employees of the agency. When
federal employees participate in collabo-
rative activities as individuals, trust
builds between them and residents and
may eventually expand to include the
agency.

4. Promotes landscape-level management
and planning. Although fuels mitigation
may be planned and implemented at the
local level, to be effective, it must con-
tribute to and support a broader land-
scape-level strategy for fuels management.
Several case studies of collaborative
groups show the positive results of joint
resource management planning across a
broad geographic area.

5. Motivates private landowners. One of
the major challenges of fuels manage-
ment is motivating private landowners
to take responsibility for necessary miti-
gation actions on their land. Studies
show that collaborative projects have
promoted personal responsibility and
motivated landowners to reduce their
vulnerability to fire.

6. Supports science. Scientific truth is be-
ing debated publicly and contentiously
these days. Collaboration among
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agency, university, and community sci-
entists can facilitate a shift from relying
on agency expertise toward emphasizing
shared learning and responsibility. This
can anchor a project in the community,
while meshing traditional science with
local knowledge.

7. Produces intangible benefits. Many of
the benefits of collaboration are intangi-
ble or “invisible successes.”

8. Builds community capacity. Collabora-
tive projects build the abilities of resi-
dents, community organizations, and
leaders to meet local needs and expecta-
tions. They bring people together not
only as stewards of public and private
land but also as empowered citizens—
enabling them to sustain wildfire and fu-
els management programs and other
community projects on their own into
the future.

9. Builds agency capacity. Collaboration
can increase an agency’s ability to meet
its mission and goals, expanding the
scale and complexity of its projects,
available technical expertise, and project
support.

One of the highlights of this synthesis is
nine minicase studies that focus on specific
examples of communities and agencies
working together collaboratively to reduce
fuels and improve the health of their forested
ecosystems.

Communicating With Homeowners
about Fuels Management. To collaborate
effectively with private landowners and
other stakeholders, public land managers
need to be able to communicate effectively.
Many believe that if we wish to change peo-
ple’s attitudes and behaviors, we only need
to educate them. Although providing infor-
mation is necessary to change behavior, it is
rarely sufficient. A successful communica-
tion effort is a complicated process. Cam-
paigns must be coherent and collaborative,
convey credible, understandable, and appro-
priate information for the intended audi-
ence, and complement existing values
(Monroe et al. 2005).

The first step in any communication ef-
fort is to understand your audience. Rarely
are you interested in reaching only one au-
dience. There are many audiences that vary
by education, age, gender, and ethnicity. In
addition to these demographic differences,
there are differences in experience, values,
and attitudes. For this reason, successful
programs seldom can be transported directly

from one locality to another. It is important
that the content of the communication pro-
gram address important contextual issues,
such as regional architectural preferences,
cultural aspects of fire or fuels management
techniques, and local wildland fire experi-
ence.

Basically, there are eight “laws” of effec-
tive communication projects (Jakes and Es-
posito 2006b):

1. Beclear. Complicated interrelationships
(such as the link between fuels levels and
fire risk) must be explained clearly in
nontechnical terms. Fuels or wildland
fire technical experts generally can not
accomplish this; therefore, hire people
who have communication skills to work
with the experts to craft words that the
public can understand and relate to.

2. Use varied sources. Different people
trust different information sources. For
this reason, information must come
from varied sources including authori-
ties, technical experts, scientists, and
other sources familiar to locals. Ideally,
information is developed and dissemi-
nated by multiple sources.

3. DPresent consistent information and re-
peat often. The information that people
receive should be consistent, and when
that information changes, those changes
must be explained to avoid confusion.

4. Use a steady stream of information.
Communication works best when there
is a steady stream of information
through diverse media.

5. Tell people what to do, do not assume
that they know. The most important in-
formation you can give people is to tell
them what they can do before, during,
and after an event.

6. Support people in their search for more
information. If a communication effort
is working, people will want to talk it
over with others and will seek out more
information. Expect it. Encourage it.
Support it.

7. Place additional information through-
out the community. To encourage this
search for more information, place addi-
tional information where people will
look for it, and tell them where they can
find it.

8. Use words and great graphics to convey
your message. Clear information works
best, so use simple language supported
by attractive graphics.



The communication synthesis closes
with lessons learned from efforts to commu-
nicate about reducing fuels management
and preventing wildland fire.

Evaluating the Social Acceptability
of Fuels Treatments. Managers routinely
assess the potential ecological impacts of a
fuels treatment project that they intend to
implement. Although this is a process most
managers accept without challenge, they
may not be as prepared to evaluate the social
impacts of a fuels treatment project (with the
exception, perhaps, of the costs of the
project). One measure of social impact is so-
cial acceptability. Social acceptability is
based on value judgments by people—their
notions of “goodness” or “betterness.” Man-
agers are confident that they can measure
various biological indicators of treatment
impacts, e.g., a reduced number of stems/
acre, but most do not know how to measure
the “goodness” of a treatment. In general, a
trained social scientist is necessary to ensure
data quality and relevance when assessing so-
cial acceptability. This synthesis is a primer
for social acceptability assessment (Daniel et
al. 2005). It presents six questions that help
define the social assessment process and can
form the basis of discussion between manag-
ers and social scientists:

—

How will the fuels treatment be defined?
How will the fuels treatment be repre-
sented to people?

Whose opinion is being sought?

»

How will people be contacted?

How will people express judgments?
How will the data be analyzed and syn-
thesized?

NI N

Assessments of social acceptability seek
to answer questions such as “Do stakehold-
ers judge treatment X to be more acceptable
than treatment Y for reducing hazardous fu-
els?” “Is it more socially acceptable to man-
age for fuels reduction or ecosystem restora-
tion?” This synthesis introduces some of the
more commonly used assessment methods
and their advantages and disadvantages in
various contexts.

Aesthetics of Fuels Treatments. The
public’s acceptance of forest management
practices, including fuels reduction, is
heavily based on the visual appearance of the
forest. Fuels managers can improve the pub-
lic acceptability of their fuels reduction
projects by incorporating aesthetic consider-
ations into management decisions.

In the synthesis of aesthetics and fuels
management (Ryan 2005), four elements of

aesthetically pleasing forested landscapes are
identified (Jakes and Esposito 2006¢):

1. Large trees. Many studies have shown
that people prefer large mature trees.
Forests with many closely spaced small
trees often receive lower scenic ratings
than more open spaces.

2. Herbaceous groundcover. People find
low, smooth-looking herbaceous plants
on the ground level of a forest aestheti-
cally pleasing.

3. Open midstory canopy. How far people
can see into a forest significantly affects
their landscape preferences. One study
found that the ability to see into a for-
est—or the amount of “visual access”—
more strongly predicts scenic beauty
than other physical measures of forests,
such as number of downed trees and
number of small trees in a stand.

4. Vistas and topography. Many studies
have shown that people find vistas with
varied topography, such as mountains,
to be scenic. However, topography pro-
vides a challenge for visual resource
management because hillsides and
steeper areas are more visible from mul-
tiple vantage points.

Obviously, fuels managers can not con-
trol all four elements when they plan fuels
management projects. However, a visually
preferred landscape can be the natural out-
come of fuels treatment if managers under-
stand the important characteristics that
shape the people’s preferences.

Impacts of Wildland Fire on Com-
maunities. Understanding the type and mag-
nitude of the potential impacts of wildland
fire on communities can be overwhelming.
One way to organize these impacts in a way
that helps us manage the situation is to think
of wildland fire as an event and to focus on
three different time periods that frame the
event: before the fire, during the fire, and
after the fire. By studying the decisions made
in each time period, we can understand how
impacts develop in response to the decision
throughout the three time periods.

Decisions made before a fire occurs cen-
ter on mitigation and preparedness. Mitiga-
tion activities eliminate or reduce the prob-
ability of a wildland fire or help to minimize
its negative consequences. Wildland fire
mitigation activities include creating defen-
sible space, adopting landscaping and build-

ing codes, and creating shaded fuel breaks
around towns or valuable properties. Pre-
paredness actions are undertaken before a
wildland fire to improve response and/or re-
covery. Wildland fire preparedness activities
include planning evacuation routes, training
professional personnel, and obtaining sup-
plies and equipment. The ability of commu-
nities to engage in mitigation and prepared-
ness activities is significantly affected by
what residents know about wildfire.

Unlike most catastrophic events, wild-
land fires can burn for a long period of
time—up to several months. Decisions
made during a fire that can mitigate or mag-
nify the fire’s impact on a community in-
clude but are not limited to:

1. Suppression. These are actions directly
related to the attack on the fire. The
many strategic and tactical decisions
made during a fire give communities
seemingly countless opportunities to
second-guess decisions of the fire sup-
pression team.

2. Communication. Over the years, fire-
fighting agencies have developed sophis-
ticated communication strategies to
keep information flowing smoothly
among firefighters on the front lines, fire
managers overseeing the operation, pub-
lic affairs specialists monitoring the ef-
fort, and the public and media, whose
cooperation is crucial to a safe outcome.
However, as a fire develops, information
needs change, and those in charge of
communication need to be aware of the
critical content, source, and media for
any situation.

3. Evacuation. Evacuation or notification
of possible evacuation is likely to be
among the most disruptive aspects of a
wildfire for a community. A better un-
derstanding of the evacuation process
and its impacts can minimize negative
impacts on individuals and families and
potentially improve relationships be-
tween the community and public safety
institutions.

4. Access restrictions. Restricting access to
homes and businesses has a major im-
pact on a community. Support for these
restrictions can be enhanced if managers
make explicit the criteria used to deter-
mine the areas to be closed.

5. Spending. A wildland fire can generate
economic activity in a community, but
it does so in abnormal ways. Strategic
purchasing and hiring can help mini-
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mize disruption and potential negative
distributional impacts of increased
spending related to the fire.

Finally, decisions made after control of
a fire also affect the ultimate impact of wild-
land fires on communities. These postfire
decisions include those related to

1. Assessment. The actions taken during a
fire are all documented and evaluated by
fire and emergency management profes-
sionals so that those involved can learn
from their mistakes and build on suc-
cesses. Communities have become in-
creasingly important as contributors to
these assessments and also have bene-
fited from participating in the process.

2. Reconstruction and repair. This set of
actions includes setting priorities for in-
frastructure reconstruction and repair,
processing claims and payments, and
potentially involving new agencies, such
as the Federal Emergency Management
Agency. A framework of community re-
covery is an example of a preparedness
action that would help guide this effort.

3. Restoration and rehabilitation. Ecosys-
tems are severely impacted during wild-
land fire, with an increased potential for
erosion and flash floods. The public can
provide valuable feedback on priority ar-
eas for restoration and assist in the many
labor-intensive activities that go into re-
habilitation.

4. Salvage. Burned trees and other re-
sources still may be usable, and there is
often great political pressure to salvage
them or leave them alone. Timber sal-
vage proposals can be contentious and
divisive. A preparedness plan that in-
cludes criteria for determining whether
or not to salvage resources would help
shift some of the pressure to decide from
a time directly after the fire when stress is
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high to a time when more thought and
debate can be given to the decision.

Decisions that occur before, during,
and after a fire are influenced by other deci-
sions made in the same or another time pe-
riod and by the biophysical and social con-
texts. Decisions at any one time lead to a
number of consequences that occur across
time and at different social and geographic
scales. The use of an adaptive management
and learning approach ensures that the ac-
tions taken and their subsequent evaluation
will influence decisions made with respect to
future fires. The primary focus of this syn-
thesis is research addressing these conse-
quences.

Conclusion

The goal of the Fuels Synthesis Project
is to identify new knowledge for use in plan-
ning and executing fuels treatments. We
drew this knowledge from the techniques,
tools, and processes discussed in a wide
range of literature, including that focusing
on collaboration, aesthetics, communica-
tion, and social acceptability. A model for a
tiered approach to knowledge transfer sug-
gests different products that will reach dif-
ferent segments of the audience for which
the syntheses are intended.

More information on the Fuels Synthe-
sis Project may be found on the Web at www.
forest.moscowfsl.wsu.edu/fuels/. Details on
Social Science Core Team process and out-
are at www.ncrs.fs.fed.us/4,803/
focus/fire/fuels_mgt/.

comes

Literature Cited

Danier, T.C., M. VaLDIsERRI, C.R. DANIEL, S.
BARRO, AND P. JAKES. 2005. Social science to
improve fuels management: A synthesis of re-
search on assessing social acceptability of fuels
treatments. USDA For. Serv. Gen. Tech. Rep.
NC-GTR-259, North Central Research Sta-
tion, St. Paul, MN.

Jaxes, P., aND C. Esposito. 2006a. Fuels plan-
ning: science synthesis and integration; social is-

sues fact sheet 7: The “laws” of effective public
education about fire hazards. USDA For. Serv.
Res. Note RMRS-RN-21-9WWW, Rocky
Mountain Research Station, Fort Collins, CO.

Jakes, P., aND C. Esposito. 2006b. Fuels plan-
ning: Science synthesis and integration; social is-
sues fact sheet 9: Benefits of collaboration. USDA
For. Serv. Res. Note RMRS-RN-21-9WWW,
Rocky Mountain Research Station, Fort Col-
lins, CO.

Jakes, P., aND C. Esposito. 2006c¢. Fuels plan-
ning: Science synthesis and integration; social is-
sues fact sheerl49: Landscape preference in for-
ested ecosystems. USDA For. Serv. Res. Note
RMRS-RN-21-14WWW, Rocky Mountain
Research Station, Fort Collins, CO.

MacHus, G.E., A.B. KarraN, S.P. TYLER, D.A.
BaGByY, AND J.E. MCKENDRY. 2002. Burning
questions: A social science research plan for fed-
eral wildland fire management. Contribution
No. 943. Univ. of Idaho, Forest, Wildlife, and
Range Experiment Station, Moscow, ID.

McCAFFREY, S., AND R.T. GrRaHAM. 2007. Sci-
ence information for informing forest fuel
management in the dry forests of the western
United States. /. For.

MONROE, M.C., L. PEnNISI, S. MCCAFFREY, AND
D. MILETL 2005. Social science to improve fuels
management: A synthesis of research relevant to
communicating with homeowners abour fuels
management. USDA For. Serv. Gen. Tech.
Rep. NC-GTR-267, North Central Research
Station, St. Paul, MN.

RYAN, R. 2005. Social science to improve fuels man-
agement: A synthesis of research on aesthetics and
fuels management. USDA For. Serv. Gen.
Tech. Rep. NC-GTR-261, North Central Re-
search Station, St. Paul, MN.

STURTEVANT, V., M.A. MOOTE, P. JAKES, AND
A.S. CHENG. 2005. Social science to improve fir-
els management: A synthesis of research on collab-
oration. USDA For. Serv. Gen. Tech. Rep.
NC-GTR-257, North Central Research Sta-
tion, St. Paul, MN.

WESTERN (GOVERNORS™ ASSOCIATION. 2001. A
collaborative approach to reducing wildland fire
risks to communities and the environment. Avail-
able on line at www.westgov.org/wga/initiatives/
fire/final_fire_rpt.pdf; last accessed .

WONDOLLECK, ]J.M., AND S.L. YAFree. 2000.
Making collaboration work: Lessons from inno-
vation in natural resource management. Island

Press, Washington, DC.



