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To the Reader

Wildfires are heating up once again in the American West. In
2015, wildfires burned more than 10 million acres in the United
States at a cost of $2.1 billion in federal expenditures. As the fires
burned, the U.S. Forest Service announced that, for the first time,
more than half of its budget would be devoted to wildfire. And
the situation is likely to get worse. Within a decade, the agency
estimates that it will spend more than two-thirds of its budget bat-
tling fires.

In this PERC Policy Series essay, Dean Lueck and Jonathan Yoder
use economics to examine wildfire management and the current
wildfire policy debate. As leading scholars in the area of wildfire
policy, they provide an economic framework for evaluating effec-
tive wildfire management and use it to confront current wildfire
policy issues. The authors address several important questions:
Are wildfires really getting larger and more frequent? How can
the efficiency of wildfire policies and management be evaluated?
Do wildfire organizations and their incentives matter? And are pro-
posed policy reforms likely to improve the effectiveness of wildfire
management?

The authors discuss a variety of issues including wildfire
spending, wildfire management institutions, the role of incen-
tives, federal budgets, and climate change. They argue that most
proposed policy changes would do little to change the underlying
incentive structure that governs wildfire management, and they
highlight the characteristics of policy reform that could better
address these issues.

This paper is part of the PERC Policy Series of essays on time-
ly environmental topics. It is published by the Property and En-
vironment Research Center (PERC) in Bozeman, Montana, and
with support from the M.J. Murdock Charitable Trust and the

Searle Freedom Trust.
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Clearing the Smoke from Wildfire Policy:
An Economic Perspective

In the past two decades, a rapid escalation of extreme wildfire behavior,
accompanied by significant increases in risk to responders and citigens,
home and property losses, costs, and threats to communities and
landscapes have been observed.

1

—Executive Summary of the ““T'he National Strategy” (April 2014)

Introduction

In recent years there has been increasing concern about wildfire
in the United States, particularly regarding the perceived increases in
numbers, sizes, damages, and management costs. The Fort McMut-
ray fire in northern Alberta during the spring of 2016 is a recent
and dramatic illustration of such concerns. The fire burned almost
1.5 million acres (2,300 square miles), destroyed 2,400 homes, and
led to the evacuation of over 80,000 people, making it the largest
wildfire evacuation in Alberta history.? In the United States, annual
federal wildfire suppression spending has averaged more than $1
billion per year over the last decade, and federal wildfire manage-
ment expenditures have averaged more than $3 billion (Hoover et
al. 2015).” By 2050, the U.S. Department of Agriculture estimates
that the total amount of acreage burned annually will be two to

three times higher than it is today.*
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The fact that 2015 was a particularly costly wildfire year has
exacerbated concerns. Since 2000 there have been an average of
73,000 wildfires per year in the United States and an average of 6.7
million acres burned—the equivalent of burning an area the size
of Massachusetts each year.” In 2015, 68,000 fires burned more
than 10 million acres, including 5.1 million acres in Alaska. Federal
wildfire suppression costs for the year were $2.1 billion, more than
double the 10-year average.

The institutions and organizations that govern wildfire sup-
pression are exceedingly complex. Local firefighting agencies and
crews often coordinate response efforts with both state and federal
firefighting agencies. The National Interagency Fire Center (NIFC)
in Boise, Idaho, coordinates specialized crews and firefighting equip-
ment that are regularly moved around the country from one active
fire to another. This network comprises a bewildering array of laws,
policies, and contracts that create a complicated mix of incentives
and outcomes. Scholars and other commentators suggest that inef-
ficiencies abound in the system, leading to overinvestment in sup-
pression and under-investment in pre-fire risk mitigation (Arno and
Allison-Bunnell 2002; Bradshaw 2012; Calkin et al. 2005; Ingalsbee
2005; Pyne 2013; Yoder 2012).

In this PERC Policy Series report we use an economic framework
to dissect the data on wildfires and assess major wildfire policy is-
sues, with a focus on the American West. We show that wildfires
vary considerably in occurrence, size, and impacts across regions
and landscapes. We also discuss the inherent difficulty of establish-
ing a metric for assessing the efficiency or effectiveness of wildfire
policy and expenditures. In particular, we consider four important
questions:

1. Are wildfires really getting larger and more frequent?

2. How can the efficiency of wildfire management and policies

be evaluated?
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3. Do organizations and their incentives matter?

4. Are proposed funding and policy reforms likely to improve

the effectiveness of wildfire management?

To answer these questions, we begin by examining data on
wildfire in the West and then develop an economic framework for
thinking about efficient wildfire management. An important point
of this examination is to emphasize that in order to assess the eco-
nomic effectiveness or efficiency of firefighting, what dzd not burn
in a fire because of firefighting effort is at least as important as
what did burn. This complicates the assessment problem because
of the uncertainty surrounding wildfires and the complexity of the
landscapes through which they burn.

We then examine the evolution of wildfire suppression insti-
tutions, beginning with the possibility of purely private wildfire
management. We discuss the basic economic and incentive prob-
lems with private action that provide justification for assigning the
responsibility for wildfire response to public agencies. We then also
discuss the incentive problems that result from vesting the pub-
lic sector with the responsibility for firefighting. In short, private
property owners have poor incentives to invest privately in wildfire
suppression activities, and contracting with many landowners for
wildfire response is costly. Nonetheless, public agencies suffer from
incentive problems of their own, largely because the direct connec-
tion between firefighting service providers and the property being
protected is severed. We conclude with a discussion of the major
policy proposals currently under consideration and the likelihood

that they will lead to more efficient firefighting decisions.

Wildfires in the West: Where are they and
are they getting worse?

Wildfires occur throughout the United States, particularly in
the Southeast and West. Table 1 shows the sum of all fires and
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Table 1: Number of recorded wildfires and acres burned
from 2002-2015, 17 western states versus the remaining
eastern US states

Fires (% total) Acres burned (% total)
Western States 452,112 46 83,922,310 86
Other States 530,679 54 13,549,468 14
Total 982,791 100 97,471,778 100

Source: Adapted from https://www.nifc.gov/fireInfo/firelnfo_statistics.html

associated acres burned for the 17 westernmost states compared
with all other states as reported by the NIFC (NIFC 2016). Western
states accounted for 46 percent of all fires and 86 percent of all
acres burned between 2002 and 2015. Many of the fires in eastern
states occur in the Southeast, and western fires tend to be substan-
tially larger on average.

Many of the largest and most destructive fires occur in the 11
western states that hold the most federal lands. In terms of acres
burned, Figure 1 (upper and middle left panels) shows that Alaska
is subject to the most acres burned and the highest percentage of
all acres burned (average, 2002-2015). Idaho, Oregon, and Califor-
nia lead in terms of the number of acres burned per square mile
of land (lower left panel). California stands out in terms of the
number of fires, fires as a proportion of all U.S. fires in the sample,
and the number of fires per acre of land. The wide variation in fire
occurrence and fire size is important when scrutinizing wildfire
policy because it indicates that the forces that lead to fires and fire
damages vary widely as well.

Firefighting costs by state are not available, and trends over time
are most clearly summarized using aggregate data for the United
States. Figure 2 shows the aggregate number of acres burned, the
number of fires, and average fire size from 1985 to 2015. The num-

ber of acres burned has been noticeably increasing since about 1985,
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Figure 1: Disposition of fires and acreage across the eleven

western-most states (including Alaska, omitting Hawaii).
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Figure 2: U.S. wildfires over time

Source: https://www.nifc.gov/firelnfo/firelnfo_documents/SuppCosts.pdf.
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Figure 3: U.S. wildfire costs (2015 dollars)

Source: https://www.nifc.gov/firelnfo/firelnfo_documents/SuppCosts.pdf.
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although with substantial annual and regional variation, while there
is no discernible trend in the number of fires. The implication is that
average fire size has been increasing over time, which is documented
in the literature in detail. For example, Dennison et al. (2014) find
that the number of large fires (>1,000 acres) is increasing in most
regions of the United States, especially in the western mountain
and southern regions. The panels in Figure 3 relate to firefighting
costs. Suppression costs per acre burned (bottom right) shows no
discernible trend. The cost per fire and total suppression costs have
been increasing, again with notable inter-annual variation.

The number of acres burned provides some information
about the nature of wildfire activity and its consequences, but it
is far from a complete summary statistic for the harm imposed
by wildfires. For example, it does not account for human injury
and death, or the economic costs or hardships that accompany
evacuations of communities facing fire risk. More generally, it does
not measure economic losses due to wildfires, either in terms of
natural assets such as forests or grasslands or soil loss after fires.
Nor does it measure the economic losses from burned buildings,
which tend to be relatively high-value assets in fire-prone environ-
ments. Unfortunately, summary data on the economic damages
associated with wildfires are not readily available. One available
useful measure, however, is the number of man-made structures
destroyed by wildfire (see Figure 4). The International Associa-
tion of Wildland Fire (IAWF 2013) reports that the number of
structures lost to wildfires has increased substantially, from about
209 per year in the 1960s to an average of about 4,000 per year
from 2010 to 2012, the last years for which data are reported.
The number of man-made structures destroyed by fire has in-
creased substantially in recent decades, and these increases coincide
with a substantial increase in what is known as the wildland-urban

interface (WUI), within which developed properties are adjacent to
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Figure 4: Average number of structures destroyed by
wildfires per year in the U.S., by decade
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Source: http:/ /www.iawfonline.org/pdf/WUI_Fact_Sheet_08012013.pdf.

and intermixed with fire-prone natural landscapes (Theobald and
Romme 2007).

This summary of wildfire outcomes in the United States is far
from comprehensive, but it illustrates several important characteris-
tics of the wildfire landscape. The western United States is a worthy
region to focus on due to its high wildfire activity. While the number
of fires remains variable but stable, the average size of fires and the

total acres burned are increasing, as are federal firefighting costs.

Firefighting as an economic problem

Firefighting can be described as the allocation of costly labor and
capital through preparedness, suppression, fuel management, and
site rehabilitation to reduce damage (or net damage) from wildfires.

In a simple and abstract sense, an economic goal for a given fire
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Figure 5: Firesheds and firescapes

.-

Fireshed Firescape

would be to minimize the sum of firefighting costs and damages
from wildfires across the landscape. An even more general economic
goal of wildfire management could be to maximize the net value
of the land, or landscape, on which fire can propagate. Within this
framework, firefighting effort should be made as long as the margin-
al benefit of firefighting (in terms of damages avoided) outweighs
the marginal labor and capital costs of continued firefighting ef-
forts (Donovan and Rideout 2003). Because the physical, temporal,
and economic landscapes over which wildfires occur are complex,
however, these relatively simple economic ideas of optimal fire
suppression are complicated in practice.

To characterize the complexity of the economic problem, we
rely on two pairs of concepts. The first relates to the wildfire land-
scape. The fireshed is a well-defined area of land that will occasion-
ally carry a natural fire (Figure 5, left panel).The prototypical
fireshed starts at an ignition point and then expands as an ellipse,
driven by prevailing winds on flat terrain, though in reality the size
and shape are more variable. A firescape is a larger landscape in which
there are a multitude of firesheds, perhaps overlapping (Figure 5,
right panel).

The second concept pair relates to wildfire response. Firefight-
ing effort can be focused on the extensive margin (limiting fire size)

which we call suppression, or the intensive margin (protecting assets
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without substantively affecting fire growth) which we call prozection
(Bayham and Yoder 2012). Fire size has long been used as a proxy
or summary statistic for fire outcomes, but given the complexity of
firescapes and the various assets contained within them, fire protec-
tion on the intensive margin is at least as important, and perhaps
increasingly so, as we explain below (Petrovic et al. 2012; Petrovic
and Carlson 2012).

Fire behavior

Figure 6 illustrates a fire that starts at an ignition point A and
has the potential to grow all the way to the boundary of the fireshed,
represented by the outermost ellipse. Suppression effort may reduce
the size of the area burned, but it comes at a cost. If sufficient
resources are close at hand for a rapid response, it may be possible
for the fire to be stopped quickly, near point A. But ignition points
are not known in advance, and it is costly to distribute a network
of suppression assets for rapid response. As the fire gets larger and
moves toward concentric ellipse B, the flaming front of the fire
becomes longer, requiring more assets to stop the fire progression

along the entire front.

Figure 6: Fire growth and size

Fireshed

CLEARING THE SMOKE FROM WILDFIRE POLICY 11



Figure 7: Model of fire growth over time (left) and the 2009
Station Fire (right)
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Figure 7 shows another way of looking at the behavior of a
fire by plotting the size of the fire against the number of days it has
burned. From the time of ignition, the fire will naturally burn over
T days to a size of I as given by the curve F(?). This corresponds to
the fire growing to its maximum size in Figure 6. The fire growth
path will depend on the habitat (e.g, fuels), topography, and weather
conditions. Fuels available depend on both nature and land manage-
ment such as timber harvesting, grazing, prescribed fire, and past fire
suppression. The figure also shows that the rate of growth of the
fire—the steepness of the F(#)—varies over the course of the fire,
starting slow, then burning rapidly, and then burning slowly again as
the fire approaches its maximum size. Because the fire’s growth rate
varies, the effectiveness and cost of suppression will depend on the
time of suppression, in much the same way as the effectiveness of
emergency medicine depends on the timing of the treatment.

Figure 7 also shows the behavior of the 2009 Station Fire and
how it mimics the hypothetical fire discussed above. The Station
Fire started on August 26 just north of Los Angeles and burned
160,000 acres before it was declared out on October 16."! As the
figure shows, the early stages of the fire saw tremendous growth of
nearly 100,000 acres in less than one week before leveling off as it

approached its maximum size.
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Optimal suppression

Before a fire even starts, the first economic question to ask
is: What is the optimal amount of investment in preparation for
potential wildfire suppression?'? Preparedness requires training and
positioning of resources, including firefighters and equipment. The
level of preparedness will affect the (marginal) cost of responding
to wildfire as well as the productivity of the response. This means
that when a wildfire starts the amount and proximity of firefighting
resources available at any given place and time will depend on the
level of this investment. For example, with a relatively high level of
preparedness the initial attack could stop the fire at ring B, saving
the value of the assets beyond it. If the value of the protected as-
sets beyond ring B are worth more than the costs of preparedness
and initial attack, then the effort pays for itself in terms of avoided
damage. A lesser level of preparedness, on the other hand, could
lead to less successful suppression and an ultimate fire size reach-
ing ring C. In more general terms, preparedness for initial attack
should be invested to the extent that adding such resources costs
less than the additional values at risk and the suppression costs it
tends to save (see Donovan and Rideout 2003). The implication
of this economic perspective is that to the extent that firefighting
reduces wildfire losses, more firefighting effort in the form of pre-
paredness and suppression, and its associated costs, are called for
where ignition risk and asset values are higher."

The concept of optimal fire suppression is important in under-
standing and assessing wildfire policy. The general concept suggests
that suppression should be applied whenever an additional dollar
of suppression expenditures avoids at least a dollar of wildfire
damages. The precise level of suppression can and is expected to
vary widely depending on the values at stake, the costs of suppres-
sion, and the information and uncertainty surrounding possible

future outcomes. For instance, in remote areas where suppression
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Figure 8: Asset distributions and ownership in firesheds
and firescapes

costs are high and asset values are low, optimal suppression might
be no suppression—what some call a “let-burn” policy. Indeed,
until the 20" century this was effectively the default policy across
many landscapes. At the other extreme, when suppression costs are
relatively low and asset values are high, optimal suppression might
be “all out” suppression. This is essentially the policy for urban
firefighting and now to some extent for wildfire suppression in the
wildland-urban interface (WUI). Understanding that optimal sup-
pression can vary across landscapes is a simple but important rule
for wildfire policy analysis.

The analysis of optimal suppression gets more complex with a
mix of assets and ownership. When a firescape spans across many
different landowners, optimal suppression requires the coordinated
action of all of these owners. Without such joint action each land-

owner would underinvest in wildfire management and suppression.
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Heterogeneous assets add to this coordination problem. Figure 8
(top left) adds three concentrated high-valued assets (blue boxes),
such as homes, two of which are within the fireshed. Assume that
the surrounding land inside and outside the firesheds contains a
homogeneous, diffuse asset of lower value (grass, for example). If
the fire is not extinguished immediately it may be more efficient
to protect the concentrated asset and let the fire burn through the
fireshed, especially if it reduces future wildfire risk or if the value of
the diffuse asset is low. This implies that efficient suppression will
depend on asset distribution and asset values. Diffuse assets call for
distributed pre-positioning in anticipation of ignitions, and mobile
resources are crucial because the location and time of ignitions
are unknown. For concentrated assets surrounded by low-valued
diffuse assets, ignition and initial attack at the source matters less,
and firefighting resources should be prepositioned to best protect
valuable asset points. Further, with concentrated assets, the final fire
size is not a useful measure of economic outcomes and is thus a

misleading measure for fire impact or damage (Reinhart et al. 2008).

How can suppression and wildfire
management be assessed?

Fire outcomes are typically reported by NIFC and other agen-
cies in terms of the following statistics:

+ number of fires per year

« total acres burned

« average size of fires

* suppression costs per fire

* suppression costs per acre burned

From an economic perspective, optimal suppression mini-
mizes the sum of damages from fire and suppression costs.'* Yet
none of the above measures reveal how close actual suppression

effort comes to achieving the economically efficient amount of
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suppression or the amount of acreage burned. Although we can
potentially estimate the costs of wildfire by summing the damage
caused by fires and the costs incurred fighting those fires, this is not
enough to know the economic effectiveness of firefighting efforts.
Instead, we need to know how much damage would have occurred
if suppression efforts were not exerted, and in particular we need to
know the incremental reductions or increases in damage that result
from increases or reductions in suppression effort. Because of these
difficulties, public discourse and policies often tend to focus on
other more easily calculated metrics, such as suppression costs per
acre burned. While this metric may be useful for some purposes, it
says nothing about the effectiveness of wildfire suppression efforts.

Another limitation of the available data is that they tend to be
highly aggregated over space and across the details of suppression.
For instance, California generally has the largest number of fires
each year, while Alaska has the most acres burned. The firescapes
and asset values are strikingly different in these states. In California
land values are high, and human-caused fires are the most common,
while in Alaska land values are generally low and lightning is the
primary cause of fire. Other states and regions have their own par-
ticular sets of characteristics that determine the causes of fires and
the net benefits of suppression. Thus, beyond the important con-
ceptual issues noted above, it is difficult to assess the effectiveness
of wildfire suppression policy based on these highly aggregated data.

Given the limited linkage between the available data and eco-
nomic efficiency, we can reasonably infer little from the aggregate
data presented in Section 2 about the effectiveness of wildfire
suppression and management. For example, Figure 2 shows that
average fire size and cost per fire is increasing, while there is no
substantive trend in the number of fires per year. Below we discuss
alternative explanations to illustrate the difficulties of relying on

aggregated data to assess wildfire policy.
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To start, suppose that firefighting efforts were being exerted
efficiently, so that the marginal benefit of firefighting were no less
than its marginal costs, and that available resources were put to their
most productive uses. Consider the apparent increase in costs per
fire since 1985. This could be the result of increases in the marginal
cost of firefighting resources such as increasing labor or capital
costs. However, there is little evidence that the real marginal costs
of firefighting labor or capital are the primary culprit driving these
changes in suppression expenditures.'

An alternative explanation is that the marginal value of firefight-
ing has increased, which would appropriately induce more firefight-
ing effort per fire. For example, the marginal value of firefighting
would be higher, all else equal, when the so-called “values at risk”
are higher—such as an increase in the number of residences in the
WUIL Suppose that these increases in “values at risk” tend to be
relatively concentrated on the landscape, so that there is an eco-
nomic benefit to allocating resources for asset protection at the
expense of suppression. This could lead to higher expenditures per
acre burned because suppression (designed to reduce fire size) is
sacrificed in favor of protection. A corollary of this analysis is that
lower resource values would lead to lower returns to suppression
and protection, and therefore less suppression and protection ef-
fort and cost. If timber values are lower, for example, a “let-burn”
policy to save suppression costs would make more economic sense.

It is often argued that fire intensity has been increasing due to
climate change, or because a century of suppression activity has
made fires more severe (Dennis and Kim 2013). What does this
possibility imply about fire suppression productivity? If firefight-
ing effectiveness is lower on more intense fires, as is often posited
(Mercer, Haight, and Prestemon 2008; Gorte and Bracmort 2012;
Reinhardt et al. 2008; Rogers 1982), we would likely see larger fires

to the extent that suppression is less effective at reducing final fire
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size. However, this situation may actually induce /ess firefighting
effort per fire because the marginal productivity of firefighting is
lower, resulting in lower firefighting costs per fire and per acre
burned.” In other words, this scenario would potentially lead to
larger, more intense fires both because of the underlying reason for
the change (climate, biomass structure) and because less firefighting
effort would be justified. Thus, based on a simple and admittedly ab-
stract economic model of firefighting, factors affecting fire intensity
alone are not sufficient to explain the combination of increasing fire
sizes and increasing suppression costs. While more detailed analysis
of this point is warranted, this connection between fire intensity,
suppression productivity, and suppression costs has not yet been
described or explored in the literature.

Finally, it is necessary to recognize that firefighting might not be
administered in an economically efficient manner. Suppression set-
vices are provided by bureaucratic agencies, and these agencies often
function less efficiently than comparable private firms. Bureaucratic
decision-makers and public-agency firefighters are not the owners
of firescapes and are not compensated in a way that forces them
to face the full costs and benefits of their actions, as we discuss in
detail below. If decision-makers do not face the full costs of sup-
pression effort, then it is possible that they may be less responsive
to variations in costs and productivity, and that more intense and
destructive fires may lead to excessive and inefficient suppression
effort. Why might firefighting organizations be unresponsive to
the types of economic incentives discussed above, and what are
the implications? These questions require an examination of the

organizational foundations of firefighting and their consequences.
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Table 2: Important wildfire events

Date Event Impact
1908 Forest Fire Emergency Act Created “blank check” policy for
suppression
1911 Weeks Act USES gets authority to buy forests
in south and east
1924 Clarke-McNary Act Created cooperative fire control
system, USFS at center
1934-35 | National Fire Danger Rating System “10am” rule established policy to
attempt to control any fire by 10am
1940 Smokejumpers established in USFS
1944 Smokey Bear born in New Mexico National anti-fire campaign
launched
1949 Mann Gulch Fire 12 smokejumpers (1 other) killed
on fire in MT
1960 Specialized (“hotshot”) crews established
1965 Boise Interagency Fire Center (BIFC) USES loses authority
created
1978 USFS Manual eliminates 10 AM rule Allows fires to burn under some
for suppression prescriptions
1994 South Canyon Fire 14 firefighters killed on fire
in Colorado
1995 1995 Federal Wildland Fire Management | Reinforces suppression and
Policy rules increases budget authority
2001 2001 Federal Wildland Fire Management | Replaced 1995 policy
Policy rules
2009 FLAME Act Created an additional suppression
fund for large fires
2013 Yarnell Hill Fire (AZ) 19 firefighters killed

Source: Lueck and Yoder (2015), Hoover et al. (2015)
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Why is suppression organized as it is, and
does it matter?”

The above discussion of optimal wildfire suppression ignored
the details of the institutions and organizations that allocate sup-
pression resources. In particular, the simple approach ignores the
complex nature of political institutions and property rights to land-
scapes, and how this leads to a similarly complex network of orga-
nizations that make decisions and allocate suppression resources.
By focusing on property rights regimes, we explain the organiza-
tional structure of firefighting and its implications. We begin with
a history of wildfire suppression development and then provide
an economic interpretation of this history. Table 2 provides a
summary of important events that shaped today’s wildfire policy

and institutions.

A brief history of wildfire management

Well into the 19 century, suppression was not the standard
response to wildfire in rural North America. Settlers self-protected
against fires set by Native Americans and cleared vegetation around
settlements through the use of backfires. Decentralized local pro-
tection, not suppression, tended to be the chosen strategy on a
sparsely populated frontier. According to the fire historian Stephen
Pyne (1983), “Free-burning fires belonged with the flaming front
of colonizers and pioneers.”"®

Suppression effort and organization evolved differently across
the country. Wildfire control programs were developed for the Ad-
irondacks Reserve in New York and Yellowstone National Park in
the 1880s (Chambers 1987). Around the same time, private forest
protection associations emerged to coordinate and cooperate in
wildfire suppression for the protection of private commercial tim-
ber forests, first in the Northeast and later in the Northwest. For

example, by 1910 there were about 10 fire protection associations
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in Idaho (Allen 1910)." In the southeastern pine forests there was
a tradition of “light burning”—the application of low-intensity
fires for vegetation management—that had been an integral part
of these firescapes since prehistory and continued well beyond
initial Huropean settlement. In this region private suppression was
less important than ongoing active fire management in pine forests.

The early 20" century brought major changes, coincident with
the expansion of the National Forest System and the U.S. Forest
Service (USES). From 1894 to 1906, national forests expanded from
zero to 175 million acres—an area larger than the size of Texas.
In 1908, the Forest Fires Emergency Act authorized the USES to
spend whatever available funds necessary to combat wildfires in
national forests and fund fire prevention and control programs (For-
est History Society 2012a). This “blank check” budgeting process
continued until the 1980s, when budgetary limits were imposed, but
it was re-established soon after large fires occurred in Yellowstone
in 1988, and it remains more or less intact today, as we discuss in
the next section of this report.

The Great Burn of 1910 in Idaho and Montana was a large,
devastating fire that burned three million acres, killed 85 people,
destroyed thousands of buildings, and consumed several towns.
Giant 19™-century fires in the Northeast and Great Lakes states
provided an impetus for the development of private and state-level
suppression organizations, but the 1910 burn dramatically increased
federal involvement in wildfire suppression and changed public
land management policy throughout the 20th century (Egan 2009;
Pyne 1999; Forest History Society 2012b). By the 1910s, the U.S.
government had become the nation’s largest owner and manager
of forest land and was given the authority and funds for aggressive
suppression. The 1910 burn occurred largely on national forests,
so it is not surprising that the USFS developed its own firefight-

ing infrastructure in response. Furthermore, much of the acreage
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burned in the 1910 fire was valuable old-growth forest land where
the valued asset was the fuel, so the federal government had a similar
incentive as the organized private timber associations in northern
states to pursue aggressive suppression.

During the 1930s and 1940s, specialized fire crews and smoke-
jumpers emerged within the USES along with the expanded use of
aircraft to deliver fire crews and fire retardant. Large federal pro-
grams were created to build roads, lay telephone lines, and establish
fire lookouts throughout national forests. This extensive network
of infrastructure and resources required elaborate organization
and contracting to coordinate activities. The hierarchical, military-
style suppression organization in the United States today was well
established by the 1960s. In 1975, the National Wildfire Coordinat-
ing Group (NWCG) was created to link various federal agencies
involved in wildland firefighting.”’

Today the structure of wildfire suppression is roughly the same.
In general, initial attack is the responsibility of local authorities,
which can include crews from federal land agencies such as the
USES or the Bureau of Land Management, state land agencies, pri-
vate landowners, and municipal or county agencies.” Crews from
the largest agencies usually manage extended attack for large fires,
and resources are coordinated by the National Interagency Coordi-
nating Center in Boise, Idaho, which serves as a clearinghouse for
information on suppression resources and is the sole dispatcher
for many firefighting assets. Since 2004, wildfire logistics have been
merged into the national “incident command system,” which is a
standardized approach to managing emergencies.” Under this sys-
tem, the incident commander is the decision-maker in charge of
suppression decisions and the leader of an incident management
team classified by the size and complexity of the wildfire.

Local, state, and federal governments all fund wildfire suppres-

sion. Of the non-federal agencies, the largest by far is CAL FIRE,
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a state agency with responsibility for wildfire suppression on more
than 30 million acres of land in California and a wildfire suppres-
sion budget of $762 million in 2014-2015.” On the federal side,
Congress appropriates general funds to USES and the Department
of the Interior (DOI) for wildlife management under two distinct
accounts: the Wildland Fire Management account (WEFM) and Fed-
eral Land Assistance Management and Enhancement Act reserve ac-
count (FLAME).* The FLAME account provides suppression funds
available for large fires, while the WEFM account includes separate
items for preparedness (staffing, training), suppression, hazardous
fuels reduction, and site rehabilitation. In fiscal year 2015, more than
$3.1 billion in fire-related funds were appropriated through these
accounts to the USFS and DOI combined (Hoover and Bracmort
2015).> Of this amount, just under $1 billion was appropriated for
suppression, with the remainder going to preparedness, hazardous
fuels reduction, and other fire-related purposes. Typically, the USES
receives about two-thirds of the total suppression funds allocated,
with the DOI receiving the remainder. As we discuss below, in years
in which firefighting expenditures exceed the WEFM and FLAME
appropriations, Congress has always funded the difference with

supplementary funds.

The logic and limits of the wildfire
suppression network

The evolution and current state of wildfire organization has
important implications for the efficiency of wildfire suppression
management today, particularly as it relates to assessing wildfire
policy in light of changes in land values and landownership. Ideally
the ownership of a fireshed or firescape would be specified so that
asset owners, firefighters, and wildfire agencies face the full marginal

26

costs and benefits of their actions.”® There are several reasons why

real-world outcomes are likely to deviate from this basic economic
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benchmark, however, and why there is an underlying economic logic
to the existing nationwide suppression network. First, firesheds and
firescapes tend to be large and spread across a mosaic of private
and public land holdings, especially in the West, which requires
an agreed upon protocol among landowners. Because fires occur
relatively sporadically and infrequently in a given fireshed, there are
good reasons to coordinate mobile suppression resources across
even larger firescapes. Second, because of the gains from specializa-
tion (such as “hotshot” crews and aircraft-delivered fire retardant),
suppression is most cheaply provided by specialized parties rath-
er than individual land managers, adding yet another layer of
relationships.

Given the costs of coordinating suppression across vast fires-
capes, there is economic logic in vesting wildfire suppression re-
sponsibility in a public entity analogous to public water and wildlife
management agencies (Lueck 1989; Lueck and Yoder 1997). Trans-
ferring wildfire suppression responsibility to a public agency can
reduce the number of decision-makers from many (e.g., all private
landowners in a fireshed) to one (e.g., an agency decision-maker),
thereby simplifying the coordination process. It may also allow for
gains from economies of scale.”’” CAL FIRE is just such an entity.
In the rest of the West, where federal landownership is dominant,
the USES and the Bureau of Land Management have become the
primary suppression organizations.

Because of the emergency nature of fire suppression, there
is also an economic logic to stationing trained crews at locations
throughout fire-prone landscapes to reduce the time from fire de-
tection to active suppression. This dispersion of assets has historic
roots in a vast and early network of fire lookouts throughout fire-
prone environments. Centralized federal dispatch of wildfire sup-
pression assets became even more valuable with use of aviation in

firefighting and the development of the interstate highway system,
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both of which meant that suppression assets could be moved long
distances more quickly from a fire in one region to another.

Although there is a clear economic logic to the federal-agency-
dominated suppression network that we use today, the structure is
also filled with incentives and constraints that limit its ability to gen-
erate efficient actions. First, public firefighting agencies do not bear
the losses from a fire. If valuable commercial timber is destroyed
during a backfire ignited by firefighters, the owner of the timber will
bear the burden of the loss, regardless of the success of the backfire
(Bradshaw 2012). In addition, firefighters earn extra compensation
and “hazard” pay during active fires, which can provide an incentive
to keep fires active. Similarly, crew bosses and regional or national
resource dispatchers are not the residual claimants of their deci-
sions over asset protection and are limited in their time- and place-
specific information about fires. The structure of the organization
in the face of the emergency nature of suppression may also lead
to a situation in which incident commanders and other high-level
decision-makers may also have career advancement incentives to let
fires grow large much in the same way military leaders often have
incentives to expand military action.

Second, firefighters also do not directly bear suppression costs
themselves. Since public-agency firefighters do not own the assets
they are trying to save, they are not the direct residual claimants of
their efforts. This creates a degree of separation between their ac-
tions and the benefits their services provide. Consequently, public
wildfire suppression agencies have weaker incentives to be discern-
ing about the efficient allocation of resources across competing
suppression and protection uses than would a private landowner
who bears the direct costs of their actions. This incentive prob-
lem may in part explain the fact that public firefighting institutions
have evolved so that firefighters are highly constrained by rules of

engagement, such as strict chains of command and safety rules.”
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Because they do not own the assets they are protecting and are in-
centivized only indirectly through retention and future promotion,
stringent rules of engagement—much like those used in military
organizations—are used to compensate for the weak or misaligned
incentives inherent in public firefighting pursuits.

Third, private landowners whose assets are at risk of damage
do not pay the full costs of fire suppression and have weak incen-
tives to reduce risk before fires occur (Kousky and Olmstead 2014;
Yoder 2012). Fire suppression costs are rarely directly charged to
landowners for the protection and suppression services they re-
ceive. Instead, the costs of these services are mostly paid through
general taxes, which spreads the costs over a large taxpayer base
and severs the connection between a landowner’s contribution to
protection and suppression services and the costs of these services.
Thus, landowners have imperfect incentives to manage their land
or activities to mitigate these costs.

Fourth, asset owners may influence the decisions of public sup-
pression agencies to their advantage at the expense of others—in
other words, property owners can have motives for rent-seeking.
Because public firefighting agents do not own the assets they are
protecting, asset owners have an incentive to provide information
to and impose pressure on firefighting agencies to direct resources
toward protecting their own individual private assets (Tollison 1982).
To the extent that this information and pressure is informative
about the relative value of assets at risk, it can improve the eco-
nomic effectiveness of firefighting because it can help direct those
resources (Potters and Van Winden 1992). However, to the extent
that it skews resource allocation toward protecting the assets of
those who are effective at securing resources for their own benefit
at the expense of protecting more valuable assets, this activity can

reduce the economic effectiveness of public firefighting efforts.

26 PERC POLICY SERIES



Fifth, although firefighting resources may be scarce during any
given fire, the public agencies that fund firefighting activities es-
sentially face no budget constraint in their pursuit of putting out
fires. The reason for this is relatively straightforward: Cutting off
funding for firefighting resources when a fire is threatening private
assets and human lives is not politically feasible. The “blank check”
for firefighting reduces incentives for cost-saving and exacerbates
the potential for successful rent-seeking as described above.

Thus, public firefighters face the marginal benefits and costs of
their choices indirectly through complex interactions and pressure
from stakeholders such as asset owners, taxpayers, environmental
groups, and others. These incentives have been the source of many
critiques of the current system. Berry (2007), for instance, argues
that the Forest Fires Emergency Act of 1908—the “blank check”
policy—provides little incentive for the USFES to make the kind of
marginal cost-benefit assessments discussed above. Fire suppression
crews may have incentives to waste resources and extend the dura-
tion of fires.”” Many writers argue that fire suppression of large fires,
especially when they are active, is often ineffective because suppres-
sion efforts do not effectively alter the size of or damage from a fire
(Gorte and Bracmort 2012; Reinhardt et al. 2008; Rogers 1982). This
is particularly the case for aircraft-delivered fire retardant. There are
also many cases in which suppression costs far exceed the value of
the protected resources (Arno and Allison-Bunnell 2002). The in-
creasing use of large and costly backfires and burnouts, for example,
can likely be traced to such incentives (Ingalsbee 2006; Firefighters
United for Safety, Ethics, and Ecology 2006; Bradshaw 2012),” as
can incentives to invest in highly visible activities whose efficacy is
questionable—such as air-tanker deliveries of fire retardant, which
have been dubbed as “CNN drops” to demonstrate their appeal for
fire managers (Bradshaw 2012).”!
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Will funding and policy reforms improve
things?

The evolution of firefighting organization over the last century
is evidence of the economic trade-offs among different organiza-
tional and administrative options. In the past few years, Congress
has discussed possible alternative wildfire funding structures to
the current administrative approach, and numerous bills have been
written and discussed in committees (Hoover et al. 2015). When it
comes to suppression, much of the public concern is focused on the
increase in federal wildfire expenditures rather than the underlying
incentive structures that generate the outcomes we observe. Figure 9
shows federal suppression expenditures from 1985 to 2015 for both
the U.S. Forest Service and the Department of the Interior. Similarly,
Figure 10 shows total federal wildfire management appropriations
from 1994 to 2015. Both figures show markedly higher values for

the period since 2001, and this is not coincidental.

Figure 9: Federal suppression expenditures (2015 dollars)
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The 2000 fire season was relatively severe, and the Clinton ad-
ministration sought additional funding for the major fire suppression
agencies (Gorte 2011; Hoover et al. 2015). Congress approved the
higher level of funding for wildfire management, and it has remained
high ever since. The average WEFM appropriation from 1994 to 2000
was $1.2 billion, while the average from 2001 to 2015 was $3.2 billion.
For suppression expenditures, the average from 1985 to 2000 was
$487 million, while the average from 2001 to 2015 was $1.4 billion.**
Commentators on the recent large budgets for wildfire management
and suppression tend to generally ignore the major funding shift that
took place in 2001. In terms of economic incentives, the larger WEFM
appropriation has meant increases in preparedness (e.g., statfing of
resources), which would be expected to increase suppression efforts
once fires have started. This can happen because once firefighters
and other resources are staffed and available, they are essentially free

to use from the perspective of incidence commanders.

Figure 10: Federal wildfire management appropriations
(2015 dollars)
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The fact that Congressional wildfire funding levels have changed
dramatically since 2001 suggests that we should be cautious drawing
inferences about the causes of higher levels of federal suppression
expenditures. Identifying causation between the expenditures on
wildfire management (including suppression) and the number or size
of fires is exceedingly difficult. Without this understanding, policy
reforms are likely to miss the mark. Did larger fires lead to larger
wildfire budgets, or did larger wildfire budgets lead to larger fires
and greater suppression expenditures? The difficulty in identifying
causality is two-fold: First, agencies and other stakeholders have
incentives to lobby for greater fire budgets and to use them, regard-
less of the existing fire conditions. Second, there are confounding
factors, most notably climate change and increasing development in
the WUI, whose effects on overall wildfire outcomes are complex

and difficult to identify.

Current reform proposals

Congtress and the administration have been considering and
debating legislation to address the perceived underfunding of
wildlife suppression (Hoover et al. 2015). Four bills were intro-
duced in the 114" Congress. A primary motivation for the bills is
concern over the practice of “fire borrowing,” in which agencies
exhaust their suppression and FLAME appropriations and then
divert funds from other WEFM accounts to replace those funds.
The USES and DOI agencies are authorized to transfer those funds
once their suppression appropriations are exhausted. Agencies ar-
gue that fire borrowing limits their non-suppression objectives and
seek additional suppression funds that could be appropriated if
regular suppression and FLAME funds are exhausted. One Sen-
ate bill, S.508, also mandates fuels reduction and timber sales in
proportion to suppression budget increases. All of the proposed

bills allow funds for suppression outside of FLAME funds, and
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the Obama administration’s FY2016 budget request also asked
for this change.”

If implemented, will these proposals improve wildfire man-
agement? The answer is unclear. In general, they would give the
agencies a larger overall budget and grant them more flexibility in
spending those resources. These additional funds may help reduce
wildfire damage to the extent that it is applied effectively toward
property protection and wildfire suppression. Importantly, however,
none of these proposed funding changes alter the underlying incen-
tive structure of the public agencies engaged in wildfire suppression.
There would be just as much incentive to spend as before, and even
less fiscal juggling involved in order to do so. If the incentives for
allocating suppression resources would be no different under such
proposals, additional funding may not increase efficiency and may

lead to even higher overall costs of wildfire.

Other policy options

Donovan and Brown (2005) argue that two fundamental incen-
tive problems exist that lead to increasing (or at least inefficiently
high) suppression costs: an emphasis on minimizing acres burned
and the “blank check” available to fund suppression. They recom-
mend that firefighting agencies consider and account for the value
of letting fires get bigger when the costs of doing so are low (a

“let-burn” policy), and they also propose fixing base funding for
fire management at a constant level while allowing fire managers
to “bank” funds to address future firefighting needs.

A “let-burn” policy in the context of our model would look
much like one that actively allocates firefighting resources away
from suppression and toward protection of assets at risk (Cohen
2010). The goal would be to better balance damage and suppres-
sion costs to lower the overall costs of fire. It is not clear, however,

that this would lead to lower fire suppression expenditures, but it is
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an especially compelling option where continued fuel growth
might lead to even more extreme wildfires in the future if fires
are “excluded” from the landscape (Donovan and Brown 2007;
Hurteau et al. 20106). The federal government has implemented
“let-burn” policies in one form or another several times in the past,
but the strategy is politically risky because an active decision to
allow a burn to continue implies that subsequent property damage,
whether foreseen or not, is at least indirectly a result of the policy
decision itself.

Fixing base funding rules is also politically difficult because it
would create a binding budget constraint that would be imposed
from year to year. Without an option to “bank’ unspent funds,
firefighting organizations would have an incentive to spend all of
the funds each year. If banking were allowed, however, firefighting
agencies would have an incentive to spend more efficiently on wild-
fire management. Banking would provide some opportunity cost
of current expenditures in the form of what could be done with
the funds during the next wildfire season, and so it provides some
incentive to reduce costs or otherwise save. In addition, it would
enable firefighting organizations to effectively relax the budget con-
straint for the current year if they were able to reduce costs below
the previous year’s budget. Donovan and Brown’s (2005) proposal
is an example of a policy change that might change incentives at the
margin for fire managers making on-the-ground decisions, which is
what is needed to affect real change in costs and outcomes.

Another perspective focuses on reducing fire risk before fires
start by affecting the way in which assets at risk of wildfire damage
are organized or managed. Hazardous fuels that provide energy
for ignition and extreme fire behavior can be reduced or modified
before fires happen. At-risk properties can be “fire-proofed” in one
form or another, and their spatial allocation across fire-prone land-

scapes can be managed (Calkin et al. 2014). “Firewise” programs, for
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example, focus on reducing the risk of home and property ignition
and loss through landscape and building material modifications
(Bright and Burtz 2006). But public land managers’ incentives for
effective fuels management are also problematic. Land managers
charged with prescribed burning and mechanical thinning for fuel
management are incentivized to “treat” as many acres of land as
possible with their available budgets. This means they have the
incentive to treat the acres for which treatment is the easiest (low-
est cost). However, the effectiveness of fuels management varies
with fuel characteristics (Stephens and Ruth 2005), and it is likely
that the most fire-prone land is also harder and more costly to treat
than land with low fire risk because of the build-up and structure
of biomass. This implies that land managers may be incentivized
to treat exactly those acres that present the lowest wildfire risk and
leave the most problematic (and most costly) acres untreated. While
land managers undoubtedly recognize this conundrum, its impact

of the effectiveness of fuels management persists.

Summary

Wildfire is a complex phenomenon, and its management and
response is governed by a complex set of institutions and organiza-
tions. Fires can lead to devastating, deadly, and dynamic outcomes,
which often lead to outcries for policy changes. In this regard, wild-
fires are much like natural disasters such as hurricanes, tornadoes,
carthquakes, and floods. But wildfires are different from most di-
sasters in that both the cause and the outcome depend in large part
on human action, which means that policy is more complicated
than simply an emergency response.’ Wildfire occurrence, as well
as the resulting damage, will depend on human behavior, which
means the issue is inherently a land management question and one
that implicates land-owning agencies as well as private landowners,

both large and small.
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We began this report by posing a set of questions. To answer
them, we first sketched the economics of optimal suppression and
then noted the difficulty of assessing the question of efficient sup-
pression given the available data. We have noted the weak incen-
tives in suppression organizations to generate efficient outcomes
and how many proposed reforms would do little to change this.
Although we did not explore in depth the variation among such
organizations as CAL FIRE, USFES, and the National Park Service,
we note that these organizations each behave quite differently.

Our assessment of the current policy reforms indicates they
would do little to change the underlying incentives, but other
changes might be considered to generate efficient suppression
strategies. One is the proposal by Donovan and Brown (2005) to
allow agencies to “bank” unspent wildfire suppression funds for
future firefighting needs. Another is to begin to treat WUI regions
like urban or rural fire zones, where tighter controls on individual
preparedness and fuel management (e.g., requiring fire-resistant
building materials and safe zones) have dramatically reduced the
incidence of residential fires. The WUI means two things in our
economic approach: more values at stake and more human-caused
fire starts. The recent Fort McMurray fire would have been far less
destructive half a century ago, when less than 2,000 people lived
in the greater region. It became important because there are now
roughly 80,000 inhabitants, residences, and valuable investments in
oil production there.

As a natural phenomenon, wildfires are not like earthquakes
or other natural disasters: people affect the risk of ignition and
behavior of a fire even before a fire starts by altering and manag-
ing firescapes. This human influence continues once wildfires have
started. In this regard, incentives matter and can dramatically affect
the nature of fire and its overall effects. Nonetheless, getting the

incentives right is difficult when it comes to wildfires. For legitimate
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economic reasons, suppression organizations are large and complex,
trading off common-property and coordination problems among
property owners against the weak and sometimes perverse incen-
tives of public bureaucracies. There is some potential to improve the
incentives for wildfire risk management and firefighting priorities,
but doing so will be difficult—and it will require political resolve.
Given that the recent proposals for wildfire budgeting would do
little to change the underlying incentives of wildfire management, it
is unlikely that they will improve the efficiency with which wildfires

are managed.
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Notes

1.

10.

11.
12.
13.

14.

15.

This report was required by the Federal Land Assistant, Management, and
Enhancement (FLAME) Act of 2009.

See http://www.alberta.ca/release.cfm?xID=41701E7ECBE35-AD48-5793-
1642C499FFODE4CF, and http://www.cbc.ca/news/canada/edmonton/fort-
mcmurray-wildfire-mostly-contained-1.3632949.

Wildfire management expenditures include preparedness (staffing of fire crews),
suppression (active firefighting), fuel reduction, and site rehabilitation.

See http://blogs.usda.gov/2016/05/31/climate-change-intensifying-wildfire-
on-national-forests/, accessed June 2, 2016.

The source for these data is https://www.nifc.gov/firelnfo/fireInfo_documents/
SuppCosts.pdf, accessed June 19, 2016.

For Table 1 and other data in this report we rely on numerous databases on
wildfire, suppression, and related activities. NIFC (https://www.nifc.gov/
firelnfo/firelnfo_statistics.html) provides vatious statistics related to aggregate
fire outcomes, as well as information on specific fires for current and recent fire
seasons. In addition, NIFC provides various subsets of historical fire data, such
as data on human- and lightning-caused fires and acres from 2001-2005, data
on prescribed fires, details on large fires and historically significant fires, and
year-end fire summaries by state. NIFC and other related organizations maintain
more detailed databased on wildfires. National Fire and Aviation Management
(FAMWEB) maintains numerous databased related to fire (https://fam.nwcg.
gov/fam-web/). Data are also available from InciWeb operated by the National
Wildfire Coordinating Group (http://www.nwcg.gov/).

See Hoover and Bracmort (2015) for recent, more detailed numbers on structures
burned and related metrics.

. This section relies on Lueck and Yoder (2015).

The National Wildfire Working Group defines a wildfire as “An unplanned,
unwanted wildland fire including unauthorized human-caused fires, escaped
wildland fire use events, escaped prescribed fire projects, and all other wildland
fires where the objective is to put the fire out.” This definition implies that
suppression is the goal of wildfire management. See http://www.nweg.gov/
glossary/a-z#letter_w, accessed June 16, 2016.

See Lueck (2012). The term “fireplain” has also been used to describe larger scale
areas or maximum fire potential across a landscape (e.g., Scott and Thompson
2014).

See https://en.wikipedia.org/wiki/Station_Fire_(2009), accessed June 20, 2016.
We ignore the related issue of fuel management in order to focus the analysis.
The National Fire Protective Association standard 1710 states that fire response
times should be less than four minutes. See http://www.nfpa.org/codes-and-
standards/all-codes-and-standards/list-of-codes-and-standards, accessed June
28, 2016.

This is consistent with maximizing the value of the land for which fire
management is one of many land management choices.

These resources are part of larger labor and capital markets, and although
firefighting resources are often specialized, slow wage growth is one of the key
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16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

C

27.

characteristics of the U.S. economy in recent years, and changes in marginal
returns to capital are also unlikely to be the main culprit. A report by the U.S.
forest service dedicated to describing and explaining the increases in firefighting
expenditures discusses many of potential drivers of these increases here (e.g.
the WUI and climate change), but never mentions higher marginal resource
costs as a contributor (U.S. Forest Service 2015).

For a given marginal suppression cost, a decline in the marginal product of
firefighting (a downward shift or rotation in the firefighting production function)
willlead to lower optimal suppression effort, which will mean lower suppression
costs and larger fires.

This section draws on Lueck and Yoder (2015).

When houscholds are densely situated within a fireshed coordinated asset
protection is more likely to arise. Urban fires also call for coordinated action.
When wood is the primary construction material is like a dense, dry old growth
forest and every lantern or cigarette is a potential lightning strike. Indeed, since
atleast Caesar Augustus in Rome two millennia ago, organized fire suppression
organizations have existed and persisted in urban environments (Hirst 1884,
Winer 2009).

Typically members paid dues based on the forest acreage that were used to
purchase firefighting equipment (water trucks, etc.), build fire lookouts, and
pay labor for fire scouts and firefighters (Allen 1910, Bradshaw 2012).

See http://www.nweg.gov/history, accessed June 10, 2016.

There are cooperative agreements that give federal and state crews initial attack
authority on private lands, much like what occurs for urban firefighting.

See https://en.wikipedia.org/wiki/Incident_Command_System, accessed June
21, 2016. The ICS is part of the National Incident Command System.

See http://www.nweg.gov/, accessed June 21, 2016. See also http://calfire.ca.gov/
communications/downloads/fact_sheets/Glance.pdf, accessed June 21, 2016.
See Gorte 2011, Hoover and Bracmort 2015, Hoover et al. 2015. From a
wildfire perspective, the most important DOI agencies are the Bureau of Land
Management and the National Park Service. The Department of Defense
handles it owns wildfire suppression.

Fire budgets are forecast by the agencies under the FLAME Act of 2009.
However these forecast use highly aggregate data that does not include region
or unit (e.g., USFS forest, BLM district) information (Hoover et al. (2015).
Efficient outcomes would result even if wildfires span multiple landholdings,
and any contract or organizational structure among asset owners and firefighters
would be equally effective at reaching these outcomes. The idea that outcomes
will be efficient regardless of the ownership or organization details, as long as
property rights are perfectly enforced, is often referred to as the Coase Theorem
(Coase 1960).

Such a transfer of responsibility would reduce the incentives for direct landowner
investments in suppression capacity. As an example, many large corporate
landowners in Arkansas have divested in private suppression capacity and now
rely upon the Arkansas Forestry Commission, local fire departments and other
agencies for wildfire suppression.
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29

30.

31.

32.

33.
34.

.See the Wildland Fire Incident Management Field Guide (http://www.nifc.gov/
nice/logistics/references/ Wildland%20Fire%20Incident%20Management%20
Field%20Guide.pdf ) for an example of rules and guidelines for wildland
firefighting.

.In recent years the USFS has let fires get larger in order to achieve other

“management objectives” (e.g., fuel reduction and wildlife habitat enhancement)
and in some cases this can lead to damage on adjacent non-federal lands.
More than a fifth of the 500,000-acre Biscuit Fire of 2002 in Oregon was the
result of backfires.

In addition, federal suppression crews face minimal fiscal marginal costs of
additional effort and face no liability for trespass or damage to private property
during the course of active suppression. Indeed, they have near martial law
authority (Merrill 2012), which can be justified as needed to support rapid
decisions in emergency settings, but this substantially disconnects the costs of
poor decisions from the decision-makers.

The difference before and after FY2001 ate statistically different at conventional
levels of significance.

The details and distinctions in these bills are discussed in Hoover et al. (2015).
Other natural disasters—hurricanes and tornadoes, for example—cannot be
directly caused by human action, but the outcome can be determined in part
by human behavior. For example, people can build in hurricane-prone areas
resulting in more damage when a hurricane occurs.
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As large and destructive wildfires increasingly make headlines, Lueck and
Yoder offer a compelling economic framework for considering why and what
to do about it. They argue that the complex interaction between the landscape,
property owners, and government agencies requires careful attention to policies
that might facilitate appropriate levels of wildfire suppression and preparation.
Managers and academics alike will find their analysis useful in considering
reforms to wildfire policy.

— Sarah Anderson

Associate Professor of Environmental Politics

Bren School of Environmental Science and Management
University of California, Santa Barbara

Dean Lueck is Professor of Economics and Director of the Program
on Governance of Natural Resources at the Ostrom Workshop at
Indiana University and an Affiliated Professor at the Maurer School
of Law. His areas of research are the economics of contracts and
property rights, economic organization, law and economics, and
environmental-natural resource economics. He is the author of several
academic articles on the economics of wildfire management and a
contributing co-editor (with Karen Bradshaw) of Wildfire Policy: Law
and Economics Perspectives (Resources for the Future Press, 2012).
In 2015, he was a PERC Julian Simon Fellow.

Jonathan Yoder is a Professor of Economics at Washington State
University's School of Economic Sciences and the Director of the State
of Washington Water Research Center. His research specializations
include natural resource and environmental economics, focusing on
policy design and impact analysis, law, and contracts. In 2012, he was
a PERC Lone Mountain Fellow.






