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Wildland fire management 
must balance the multiple 
objectives of protecting life, 

property, and resources; reduc-
ing hazardous fuels; and restoring 
ecosystems. These Federal policy 
imperatives, varied yet connected, 
must be met under an increas-
ingly constrained budget. A key to 
management success is effectively 
exercising the full range of manage-
ment flexibility in responding to 
wildland fire. 

Over the past several fire seasons, 
there has been increasing empha-
sis on strategies to achieve fire 
management objectives using less 
than full perimeter control, such 
as more prescribed burning and 
focused point and area protection. 
While the strategies and tactics 
themselves are not new, wider use 
by Federal agencies, particularly 
on multi-jurisdiction events and in 
areas adjacent to private lands, has 
raised concerns among partners 
and stakeholders. How effective 
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is the new emphasis? Is it affect-
ing the bottom-line, and if so, for 
whom? How successful are we 
regarding land management objec-
tives or safety? How well are we 
communicating intent with our key 
partners and the public, and what 
message is being received? 

Answering these questions in a gen-
eralizable way has its challenges. 
For example, the current financial 
system can inhibit accurate capture 
of daily costs. Incident managers 
have different interpretations of 
wildland fire response strategies 
and different meanings for “cost 
effectiveness.” The fire community 
lacks agreed-upon metrics to mea-
sure performance (such as degree 
of success in meeting objectives: 
resource benefits, protection, effi-
ciency, and internal and external 
relations, for example), which 
inhibits comparison across cases. 

Furthermore, highly contextual 
observations, such as perceptions 
of community relations, quickly 
deteriorate with time. 

In this article, we describe our 
current work to assess the utility 
of available data to reflect on the 
performance of fire management. 
To date, the available data—which 
include objectives and strategies 
captured by decision documents, 
daily plans, final narratives, and 
GIS imagery—have not been sys-
tematically captured or analyzed. 

Using a “Balanced 
Scorecard”
In summer 2008, we embarked on a 
Joint Fire Science Program (JFSP) 
project to develop and field-test a 
“balanced scorecard” of organiza-
tional performance suggestive of 
outcome, impact, and trend. The 
“balanced scorecard” framework 
outlines four critical aspects of 
management necessary for develop-
ing a robust picture of an organi-
zations’ performance: customers, 
financial health, internal business 
perspective, and innovation and 
learning (Kaplan and Norton 1992). 
For use with fire incidents, we 
translated those aspects to commu-
nity relations and public sentiment; 
fiscal efficiency; safety, ecological 
health, and tactical effectiveness; 
and organizational learning. 

Research related to 
community and public 
understanding of fire 
management during 

a fire event is limited, 
particularly as that 

understanding relates to 
the use of alternatives 

to full suppression.
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We sought to use this “balanced 
scorecard” to investigate how 
tradeoffs are made in the decision-
making process, including how 
community interaction increases or 
decreases the opportunity to exer-
cise different responses to wildland 
fire and how management flexibility 
may or may not contribute to cost 
and organizational performance. In 
close partnership with the Northern 
Rockies Coordination Group 
(NRCG) and the National Incident 
Management Organization (NIMO) 
teams, we are collecting informa-
tion running the gamut from tangi-
ble and measurable (safety, ecology, 
and costs) to less tangible but still 
perceptible (suppression effective-
ness, community interactions, and 
efficiency) and fully process-based 
(organizational learning) through 
interviews, cost analyses, and the 
incident key decision log (KDL, see 
The Key Decision Log: Facilitating 
High Reliability and Organizational 
Learning, in this issue). 

The benefits derived from this 
research will include: (1) a clearer 
description for fire managers of 
the relationships among costs (to 
Federal, State, and local entities), 
community interaction, safety, ecol-
ogy, organizational performance, 
responses to wildland fire, and fire 
management strategies; and (2) a 
protocol that allows monitoring of 
and learning from organizational 
performance trends, both process 
(agency-team relations) and out-
come (the impact of a given fire on 
human safety, values at risk, com-
munity relations, and ecosystems). 

Community Relations 
and Public Sentiment
Fire managers must take into 
account both public expectations 
and the degree of public accep-
tance for different strategies and 

tactics. Therefore, it is critical to 
understand how agency/commu-
nity interactions shape both public 
acceptance and managers’ percep-
tions of what is acceptable. Much 
of the recent research related to 
community response to wildfire 
has focused on prefire mitiga-
tion actions on public and private 
land. This research indicates that 
increased understanding of the pur-
pose and effectiveness of mitigation 
measures is associated with greater 
acceptance (McCaffrey 2006). 

Partnerships and collaboration 
with communities and agencies 
are also tied to effective mitigation 
measures (Steelman and Kunkel 
2004; Steelman and others 2004). 
Additional research indicates that 
fire mitigation efforts are more 
effective when wildland managers 
not only understand and address 
the factors that may influence 
stakeholders’ acceptance of man-
agement practices but also work 
to engage them in risk manage-
ment decisions (Winter and oth-
ers 2002; Zakzek and Arvai 2004). 
Unfortunately, research related to 
community and public understand-
ing of fire management during a 
fire event is limited, particularly as 
that understanding relates to the 
use of alternatives to full suppres-
sion. Consequently, we do not know 
much about how agencies reach 
out to the public, what communi-
ties or the public understand about 
strategies and tactics, or how the 
public can facilitate or obstruct the 
use of different options for respond-
ing to wildland fire. 

One specific objective under the 
JFSP project is to gain an under-
standing of the relationships 
between pre-fire and during-fire 
community interaction and fire 
management flexibility. To meet 
this objective, our research design 

uses quantitative and qualitative 
methods to address the following 
questions:
•	Do	outreach	and	interaction	

with the public prior to the fire, 
including involvement in land 
management and fire manage-
ment planning and hazard 
mitigation, increase acceptance 
of alternative strategies (i.e., less 
than full suppression) during a 
fire and decrease post-fire con-
flict?

•	How	does	provision	of	informa-
tion during a fire, both in terms 
of content and presentation, 
influence acceptance of alterna-
tive strategies? Are there particu-
lar types of information that are 
more or less important in shap-
ing acceptance? 

•	How	does	public	reaction	to	fire	
management efforts during an 
event affect fire management 
decisions? 

In 2008, we collected data on com-
munity outreach, interactions, and 
responses from three fires: the Gap 
Fire on the Los Padres National 
Forest in California (full suppres-
sion with perimeter control), the 
Cascade Fire on the Custer National 
Forest in Montana (modified sup-
pression), and the Gunbarrel Fire 
on the Shoshone National Forest 
in Wyoming (prescribed burn-
ing). We interviewed participants 
from incident management teams, 
host agencies, and key commu-
nity members. We plan to test the 
importance of some of the dynam-
ics identified in these discussions 
on a wider audience as the research 
continues.

Fiscal Efficiency
Many policy and decisionmakers 
hoped that the use of less-aggres-
sive suppression strategies, where 
appropriate, in 2007 would result 
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in lower costs (OIG 2006; USDA 
and USDI 2007; NRCG 2007). 
However, the interplay of wild-
land fire management decisions 
and cost containment is not well 
understood, and research designed 
to assess the factors affecting sup-
pression expenditures has been 
limited due to a lack of data. Early 
research by Gonzalez-Caban (1984) 
estimated suppression expenditures 
based on the number and type of 
the different resources used on 
the fire. More recently, Donovan 
and others (2004) used regression 
analysis to identify variables affect-
ing suppression expenditures for 
58 fires that occurred in Oregon 
and Washington in 2002. The 
Forestry Sciences Lab in Missoula 
has conducted research on large 
fire suppression costs since fis-
cal year 1998 (Gebert and others 
2007; Canton-Thompson and oth-
ers 2006; Canton-Thompson and 
others 2008). Still, much remains 
to be learned about fiscal efficiency 
related to fire management.

We hope to extend this work by 
focusing quantitative and qualita-
tive assessments on how wildland 
fire management strategies and 
tactics influence wildland fire costs 
and vice versa. Quantitative tech-
niques include economic assess-
ments of previous fires. Qualitative 
assessments include interviews 
with agency officials, cooperators, 
and stakeholders about their experi-
ences with the interplay of response 
strategies and costs. Our two major 
questions are:
•	Does	point	protection/monitor-

ing, rather than full perimeter 
control, affect suppression costs 
for Federal agencies?

•	Do	strategies	and	tactics	aimed	at	
less than full perimeter control 
reduce the costs of fire manage-
ment or simply shift the cost bur-
den to non-Federal entities?

Preliminary economic work sug-
gests that the data and regression 
models used to derive the “stratified 
cost index” (a current performance 
measure for both the Forest Service 
and U.S. Department of the Interior 
Bureau of Land Management, 
Gebert and others 2007) may also 
be useful for assessing the effect 
of responses to wildland fire on 
suppression expenditures per acre. 
Early analysis of interviews shows 
that State and local cooperators, 
in most cases, are quite concerned 
about their costs increasing as 
Federal policy shifts toward more 
prescribed burning, monitoring, 
and point protection strategies. 
The general assumption is that 
less-aggressive strategies will result 
in cost savings for the agency. 
However, some interviewees argue 
that less-aggressive strategies cause 

fires to last longer and increase 
chance of escape to private land, 
culminating in higher private costs 
and prolonging costs to local stake-
holders, particularly with respect to 
personal health and tourism losses. 
We are hoping that our analyses 
(both qualitative and quantitative) 
will shed light on this issue or at 
least that we will start to collect the 
type of information necessary to 
answer this question over the next 
few years.

Risk Management and 
Organizational Learning
To fully understand the mechan-
ics of the current decisionmaking 
process, we need to know how deci-

sionmakers frame their decision 
space and how they weigh poten-
tially conflicting objectives within 
that space. Indepth field interviews 
in the fall of 2008 helped us to 
better understand the full context 
and impact of other factors on the 
relationship between response and 
cost, due to the fact that contex-
tual information is not captured in 
financial records. These interviews 
focused on understanding:
•	How	does	an	increasing	emphasis	

on cost containment influence 
the strategies and tactics used on 
wildland fires? 

•	How	does	the	use	of	the	new	
Wildland Fire Decision Support 
System (WFDSS) influence the 
strategies/tactics or costs of sup-
pressing fires? 

•	How	do	decisionmakers	weigh	
potentially competing fire man-

agement objectives and risks 
(long- versus short-term risks, 
safety, cost, probability of suc-
cess, and public opinion), and are 
there patterns to these weights 
across strategies?

We are also building and testing 
a Web-based system in which fire 
managers (both line officers and 
team members) can document 
their key decisions and decision 
rationales. This effort recognizes 
that while Federal fire management 
policy (1995) outlines four major 
objectives—safety, property and 
resource protection, hazard reduc-
tion, and ecological restoration—as 
yet, there are no consistent assess-
ment criteria or data collection 

An assumption is that less-aggressive strategies 
will result in cost savings. However, some argue 
that less-aggressive strategies cause fires to last 
longer, so the savings may be minimal at best.
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protocols through which to mea-
sure progress. Not only is a system 
important for program reporting; it 
is critical for organizational learn-
ing (Garvin 2000). Thus, we also 
want to evaluate:
•	How	consolidated	and	compre-

hensive a story of fire manage-
ment can we tell by capturing 
currently available incident data 
in a central location and through 
a log of key decisions during an 
incident? 

•	How	effective	is	maintaining	the	
log at facilitating organizational 
learning?

In consultation with NRCG and 
NIMO, we developed and launched 
a Web-based database for use by 
incident and management units. 
Originally envisioned for use only 
in the Northern Rockies, the effort 
generated substantial interest and 
was utilized on all types of fires 
(type 5 to type 1 and wildland fire 
use events) in six Forest Service 
regions and by both National Forest 
Systems units as well as the U.S. 
Department of the Interior Fish 
and Wildlife Service and the State 
of North Carolina. We are currently 
assessing progress and outcomes 
of this effort and anticipate addi-
tional work in 2009: particularly, 
extending capabilities to include 
inter-agency partners. A key ques-
tion we are addressing is the extent 
to which such a system can and 
should function as a tool for both 
documentation and rigorous orga-
nizational learning.

Conclusion
Changes in the wildland fire envi-
ronment—climate change, haz-
ardous fuels buildup, and rising 
human populations in the wildland-

urban interface—are resulting in 
longer fire seasons and wildfires 
that are increasingly resistant to 
control and expensive to suppress. 
Under these conditions, the tac-
tics relied upon in the past now 
often pose unacceptable risks to 
firefighter safety. This has led to 
the call for changes in the way we 
manage wildfires. Flexible manage-
ment means less emphasis on put-
ting fires out, no matter what the 
cost, and more emphasis on using 
our scarce firefighting resources to 
effectively meet multiple objectives. 
To help land managers and policy 
makers succeed in this new arena, 
information is needed on the inter-
play of fire management strategy, 
suppression costs, Forest Service/
community interaction, and organi-
zational performance. We hope this 
project will provide some of this 
missing information and lay the 
groundwork for information collec-
tion systems to consistently capture 
the information fire managers need 
to adapt to our changing environ-
ment.

References
Canton-Thompson, J.B.; Thompson, B.; 

Gebert, K.; Calkin, D.; Donovan, G.; 
Jones, G. 2006. Factors affecting fire sup-
pression costs as identified by incident 
management teams. Res. Note RMRS-
RN-30. Fort Collins, CO: Forest Service, 
Rocky Mountain Research Station. 10 p.

Canton-Thompson, J.B.; Gebert, K.; 
Thompson, B.; Jones, G.; Calkin, D.; 
Donovan, G.; 2008. External human 
factors in incident management team 
decisionmaking and their effect on large 
fire suppression expenditures. Journal of 
Forestry. December: 416-424.

Donovan, G.; Noordijk, P.; Radeloff, V. 
2004. Estimating the impact of proxim-
ity of houses on wildfire suppression 
costs in Oregon and Washington. In: 
2004. Proceedings of 2nd Symposium 
on Fire Economics, Planning and Policy: 
A Global View; 19–22 April; Cordoba, 
Spain: [CD Rom]. 

Garvin, D. 2000. Learning in action. 
Boston, MA. Harvard Business School 
Press. 254 p.

Gebert, K.M.; Calkin, D.E.; Yoder, J. 2007. 
Estimating suppression expenditures for 
individual large wildland fires. Western 
Journal of Applied Forestry. 22(3): 
188–196.

Gonzalez-Caban, A. 1984. Costs of fire-
fighting mopup activities. Research 
Note PSW-RN-367. Berkley, CA: Forest 
Service, Pacific Southwest Forest and 
Range Experiment Station. 5 p.

Kaplan, R.S.; Norton, D.P. 1992. The bal-
anced scorecard: measures that drive 
performance. Harvard Business Review. 
Jan.–Feb.: 71-80.

McCaffrey, S.M. 2006. The public and wild-
land fire management: Social science 
findings for managers. Gen. Tech. Rep. 
NRS-GTR-1. Newtown Square, PA: Forest 
Service, Northern Research Station. 202 
p. 

NRCG (Northern Rockies Coordination 
Group). 2007. Appropriate management 
response summary for the Northern 
Rockies. Missoula, MT: Northern Rockies 
Coordinating Group. Available online 
at <http://www.fs.fed.us/r1/fire/nrcg/> 
(accessed on January 1, 2008). 

OIG (Office of Inspector General). 2006. 
Audit Report: Forest Service large fire 
suppression costs. Report No. 08601-
44-SF. Washington, DC: Office of the 
Inspector General.  
47 p. 

Steelman, T.A.; Kunkel, G. 2004. Effective 
community responses to wildfire threats: 
Lessons from New Mexico. Society and 
Natural Resources. 17: 679–699.

Steelman, T.A.; Kunkel, G.; Bell, D. 2004. 
Federal and state influences on com-
munity responses to wildfire: Arizona, 
Colorado and New Mexico. Journal of 
Forestry. Sept: 21–28.

USDA (U.S. Department of Agriculture) and 
USDI (U.S. Department of the Interior). 
2007. Direction to leaders: Federal Fire 
and Aviation Program. Available online 
at <http://www.nifc.gov/nicc/administra-
tive/nmac/strategy/NMAC_Apx_1.pdf> 
(accessed on January 1, 2008).

Winter, G.J.; Vogt, C.; Fried, J.S. 2002. Fuel 
treatments at the wildland urban inter-
face. Journal of Forestry. 100: 15–21.

Zaksek, M.; Arvai, J.L. 2004. Toward 
improved communication about wildland 
fire: Mental models research to identify 
information needs for natural resource 
management. Risk Analysis. 24(6): 
1503–1514. 




