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INTRODUCTION 
For millennia, Indigenous communities managed 

forests in the American West with fire to produce a 
range of environmental and cultural benefits.1 This 
long history of cultural burning combined with 
frequent lightning produced fire-adapted forests, 
woodlands, and savannas.2 For more than a century, 
however, the federal government and states pursued 
an aggressive policy of fire suppression that effectively 
removed fire from the landscape.3 While this policy 
has mostly been abandoned,4 its effects linger in the 
form of overgrown forests, policy barriers, and cultural  
obstacles to restoring beneficial low-intensity fires 
at the scale needed to improve forest resilience and 
reduce wildfire risks. 

The growing wildfire crisis makes this need to 
restore “good fire” all the more urgent. Frequent, low-
intensity fires are essential for bolstering forest health, 
maintaining wildlife habitat, and reducing smoke and 
other air pollutants. Today’s catastrophic “megafires,” 
however, scorch forests, degrade water quality, deci-
mate habitat, and choke the air with smoke. Since 
2005, the United States has three times eclipsed 10 
million acres burned by wildfires in a year—an unfath-
omable total just a few decades ago—with the vast 
majority of that acreage concentrated in the West.5

Modern wildfires are not only burning larger 
areas but are also more harmful for people, forests, 

and the environment. Nearly 100,000 structures 
have burned in wildfires since 2005, with two-thirds 
of that destruction occurring since 2017.6 Wildfires 
have killed between 13 and 19 percent of the world’s 
remaining giant sequoias in the past few years.7 And 
they have released massive quantities of harmful air 
pollutants, including 112 million tons of carbon diox-
ide in California alone during 2020—the equivalent 
of adding 25 million cars to the state’s roads.8

As with any large, complex phenomenon, no 
single factor explains the growing wildfire crisis. Past 
management decisions led to a dangerous accumula-
tion of dead and diseased trees, small trees and shrubs, 
and other fuels.9 A changing climate has lengthened 
the wildfire season, the period of the year in which 
dry and hot conditions make it more likely a fire will 
ignite and spread.10 And development in the wildland-
urban interface, the place where human development 
and wild areas meet, has increased the potential for 
human-caused ignitions.11 

The critical question is what’s to be done to tackle  
the wildfire crisis. Some of these factors require long-
term policy and economic changes that will take 
decades to affect fire regimes. But as recent wildfires 
have shown, other factors can be addressed now, 
producing immediate benefits. One such factor is 
the use of prescribed fire, in which low-intensity fire 
is carefully applied to a landscape under controlled 
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conditions to improve forest resilience, reduce ex- 
treme wildfire risks, and achieve other land-manage-
ment objectives. Time and again, when wildfires  
have spread to areas where cultural burning prac-
tices have been restored or that have otherwise been 
intentionally managed with prescribed fire to increase 
resilience, those fires have become less destructive and 
easier to fight.12 

The benefits of prescribed fire were evident in 
Oregon’s Bootleg Fire, which burned more than 
400,000 acres in 2021. In the wake of the fire, the 
landscape revealed huge differences between areas  
that had been unmanaged, mechanically thinned, 
or both mechanically thinned and managed with 
prescribed fire, with the latter producing the most 
resiliency. (Because of the unnatural buildup of fuels, 
prescribed fire often cannot be applied unless western 

forests are first thinned to produce safe conditions.) 
The benefits of prescribed fire could also be seen 

in real time. When the Bootleg Fire moved from the 
Fremont-Winema National Forest to The Nature 
Conservancy’s privately owned Sycan Marsh Preserve 
that had been thinned and burned, the fire’s behav-
ior changed dramatically.13 Katie Sauerbrey, a fire 
manager with The Nature Conservancy, described 
the fire as producing 200-foot flames on neighboring 
federal lands. But when it crossed onto the conser-
vation group’s private land, it went from “the most 
extreme fire behavior” that she “had ever seen” to a 
lower-intensity surface fire that spared the forest and 
could be fought effectively.14 

Much of the wildfire debate understandably 
focuses on the role of national forests, which make 
up a majority of forested acres in many western states. 
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The aftermath of the 2021 Bootleg Fire in southern Oregon demonstrated the benefits of prescribed fire. 
Areas that had been both mechanically thinned and treated with prescribed fire were far more resilient 
than areas that had either been unmanged or only thinned.
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But expanding the use of prescribed fire on state, 
private, and tribal land would have significant benefits 
for forest resilience, community protection, and envi-
ronmental conservation. In western states, non-federal  
lands make up between 4 percent (Nevada)15 and 
56 percent (Washington)16 of forested acres, with an 
average of roughly 45 percent. Importantly, private 
lands are often located between the wildland-urban 
interface and more remote public lands, or within the 
matrix of remote fire-prone wildlands.

State policymakers and private land managers 
may be able to ramp up use of prescribed fire more 
quickly than the federal government,17 especially 
considering recent controversies over the U.S. Forest 
Service’s use of prescribed fire.18 And as the experience 

in Sycan Marsh demonstrates, even pockets of well-
managed areas within larger forested landscapes can 
make a difference in mitigating the consequences of 
wildfire. By producing areas that are more resilient to 
fire, private lands can also conserve wildlife habitat, 
water quality, and other ecosystem services. For these 
reasons, several states have identified making it easier 
for private landowners to use prescribed fire as a criti-
cal step in tackling the wildfire crisis.19

Landowners should have good incentives to 
restore “good fire” to western forests. Prescribed fire 
not only benefits their land but can also be a more 
cost-effective management tool than mechanical 
thinning and other methods.20 Prescribed fires also 
produce numerous benefits for surrounding land-

 Prescribed fire, also referred to as prescribed burning or controlled burning, is the intentional and planned 
application of fire to achieve land-management objectives, such as reduced wildfire risk, improved forest health, or 
enhanced wildlife habitat. These fires are ignited under controlled conditions, including temperature, humidity, and 
wind speed, to reduce the risk of an escape and manage smoke. 
 There are several types of prescribed fires. In a broadcast burn, a crew constructs firebreaks to keep the fire 
from spreading outside the planned area, uses drip torches or helicopters to ignite ground-level fuels, and monitors 
the fire to make sure it does not increase in intensity or escape containment. In a pile burn, fuels are gathered and 
burned in a selected location surrounded by a firebreak. 
 Landowners may implement small, simple prescribed fires with the help of family or neighbors. For more complex 
burns, landowners may seek out the help of an experienced “burn boss,” an entrepreneur who plans, organizes, and 
supervises prescribed burns.

Prescribed Fire Use
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owners and communities, although landowners may 
receive no reward for producing these benefits. Surveys 
suggest that, for these and other reasons, landowners 
are interested in ramping up prescribed fire.21 

Despite these benefits, there’s limited use of 
prescribed fire in the West and little public data avail-
able about what burning does take place.22 The lack 
of the practice has deprived the West of a culture of 
burning among landowners and communities—espe-
cially compared to the Southeast, which maintained 
the practice through the 20th century and is currently 
responsible for 70 percent of the nation’s prescribed 
burning. 23 Many landowners lack the experience and 

resources needed to be comfortable embracing the tool. 
And there are too few expert practitioners available to 
plan, organize, and supervise the most complex burns, 
which both limits the number of ambitious burns and 
drives up their costs.

State policies, many of them holdovers from the era 
of aggressive fire suppression, can further discourage  
use of prescribed fire. Landowners must invest time 
and resources in understanding a state’s permitting 
process and applying for permits. The limited number 
and unpredictability of “burn days” in which states 
allow burning can make it difficult for landowners 
to plan and implement a prescribed fire. Training 

FIGURE 1:
Map of Wildfire Risk in Western States

The Federal Emergency Management Agency wildfire risk index rates a community's relative risk for wildfire. 
The map above displays FEMA wildfire risk by census tract for the 11 western states.



8    PROPERTY AND ENVIRONMENT RESEARCH CENTER • TALL TIMBERS

1. Improve permitting systems to remove bureaucratic obstacles to  
prescribed burning. 

2. Develop more flexible approaches to setting “burn days” in which different 
types of prescribed fires can be implemented.

3. Design training opportunities and other resources to educate and support, 
rather than regulate, landowners’ use of prescribed fire.

4. Clarify and improve liability regimes to reflect the public benefits of 
prescribed fire.

5. Harness private investment to benefit forest health through catastrophe 
bonds.

RECOMMENDATIONS

opportunities, including state certification programs, 
are limited, relative to demand. And state liability laws 
can make prescribed fires excessively risky compared to 
other, less ecologically effective management practices. 
Reforms to reduce these obstacles and provide better 
incentives for landowners are needed to expand the 
use of prescribed fire, improve forest health, and tame 
the wildfire crisis. 

This report is a collaboration between the Property 
and Environment Research Center, the national leader 
in creating market solutions for conservation, and Tall 
Timbers, an internationally recognized organization 
with over 60 years of experience using prescribed fire 
science to solve land management problems. Informed 

by a workshop featuring leading prescribed fire experts 
from across the West, this report is the most compre-
hensive analysis of prescribed fire policy in the 11 west-
ern states, with a focus on state-level policies affecting 
the use of prescribed fire on private lands. It analyzes 
in detail the most significant obstacles to prescribed 
fire in the West, describes western states’ recent prog-
ress on these fronts, and proposes reforms that could 
unleash private landowners and entrepreneurs to 
scale up prescribed fire. Below is a summary of the 
report’s key topics and recommendations. Each topic 
is analyzed in more detail in the sections that follow 
with more detailed recommendations for how these 
reforms could be implemented.
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Western states may require permits for some or 
all uses of prescribed fire by private landowners, with 
requirements varying significantly among states.1 
These permit requirements can serve several func-
tions: notification to agencies that may be called upon 
to provide suppression assistance, external review of 
a plan’s adequacy for safety and consistency with air 
quality regulations, and reassurance to a public that 
may be wary of prescribed fire. But they may also 
introduce costs, bureaucracy, delay, and uncertainty 
that discourage landowners from using prescribed fire.2 

The first choices states must make are what types 
of permits to require and when to require them. Permit 
requirements are generally divided between ignition 
permitting, which considers the safety of a prescribed 
fire plan, and smoke permitting, which considers 

air quality impacts. These permitting requirements 
may be administered by different agencies or levels 
of government, depending on who is the primary air 
regulator or provider of fire-suppression services.

One option for states is to recognize a “right 
to burn” and forgo any formal permitting process, 
at least for some seasons or types of burns.3 This 
approach reduces burdens on both landowners and 
the state agency that would otherwise have to divert 
personnel to review applications for low-risk burns. 
In Wyoming, for instance, small burns (those under 
six acres in forests, eight acres in shrublands, and 
25 acres in grasslands) at least 500 feet from any 
human-occupied structure require neither an ignition 
permit nor smoke permit from the state.4 Montana 
similarly limits state permitting to “major burners,” 

A stand of ponderosa pine trees after a prescribed 
burn in Arizona

1: Improve Permitting Systems to Encourage Private Burning
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those who burn more than 5,000 acres per year, or 
burning during winter, when inversions can sharply 
increase the impacts of smoke on local air quality.5 
Many Montana counties have also established seasons 
in which no local permit is required.6 

New Mexico takes the strongest “right to burn” 
approach, requiring neither an ignition permit nor 
smoke permit at the state level.7 Indeed, the state 
recently limited local governments’ permitting author-
ity, under a 2021 law that directs a state agency to 
develop a model permit local governments may use.8 

Unless they adopt this model permit, local governments 
are forbidden from having a permit requirement.9

Most state-level permitting in the West concerns 
smoke and its effect on local air quality. The complex-
ity of this permitting varies according to state regula-
tion, the number of emissions sources in an airshed, 
and other factors. In Washington, for instance, a state 
agency writes an individual smoke permit for each 
burn plan, which can now be submitted through an 
online portal.10 Other states, like California, estab-
lish state smoke permits but administer the program 
through local agencies.11 

Relatively few western states require state permits 
for igniting a prescribed fire. Instead, if this permit-
ting occurs at all, it’s done at the local level, usually 
through the local fire department. A few states require 
state ignition permits in areas where a state agency 
provides fire-suppression services. CalFire and the 
Oregon Department of Forestry, for instance, provide 
services to most of the forested areas in their respec-
tive states and require a permit to ignite a prescribed 
fire.12 Table 1 describes ignition and smoke permitting 
requirements in western states.

While these permitting programs are intended to 
protect air quality, reduce the risk of escapes, and serve 
other public purposes, they can also increase the costs 
of using prescribed fire for landowners. One of the 
most obvious costs is the fee charged to obtain the 
permit. Fortunately, many states distribute permits for 
free or a nominal fee. But others charge a much larger 
fee based on the cost of administering the program. In 
some areas of California, for instance, permits cost up 
to $1,400 before accounting for the landowners’ cost to  
prepare the burn plan and other permitting materials.13 
Washington’s fee, which is based on the amount of 

STATE State ignition permit required? State smoke permit required?

Arizona No Yes, but deemed granted if DEQ does not  
respond by 10 p.m. night before

California Yes, if CalFire provides services Yes, administered through local air districts

Colorado No Yes, over a certain size

Idaho Yes, during part of the year and  
outside city limits No

Montana No Yes, for major burners and for all burners  
during winter

Nevada Yes Yes, over a certain size

New Mexico No No

Oregon Yes, if ODF provides services No, DEQ publishes map where burning  
is prohibited

Utah No Yes, over a certain size

Washington Yes, over a certain size Yes, but small fires approved over the phone

Wyoming No Yes, over a certain size

TABLE 1:
Western State Prescribed Fire Permitting Requirements
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debris burned, can exceed $10,000.14 Large permit-
ting fees essentially punish landowners for adopting 
a practice that produces both private and significant 
public benefits, including reduced state liability for 
future wildfire suppression costs.

The complexity of a permitting system can also 
increase the costs to landowners by requiring them to 
figure out multiple systems within multiple agencies  
or levels of government. To reduce these costs, states 
should consolidate requirements into a single permit 
administered by whichever state or local agency land-
owners would logically expect to require a permit. In 
Oregon, for instance, the Department of Environmen-
tal Quality notifies the Department of Forestry whether 
burning is appropriate for air quality, which the latter 
takes into account when issuing permits.15 In other states, 
a local government, agency, or fire department may be 
the best choice as the lead permitting agency.

States also vary in how long it takes to obtain 
burn permits and how long those permits are valid. In 

Idaho, for instance, an ignition permit can be obtained 
online, is issued virtually instantaneously, and is good 
for 10 days.16 In Wyoming, review of a local ignition 
permit takes 72 hours, but the permit is good for the 
year.17 And in Washington, the Department of Natural 
Resources reports that a smoke permit typically takes 
two weeks to obtain; however, it cautions that the 
personnel who process permit applications also have 
fire suppression duties that may cause them to stop 
reviewing permit requests for extended periods of time 

“when the fire bell rings.”18 
States should also seek to establish clear standards 

for when permits will be issued, the timeline for issuing  
permits, and what conditions will be imposed. This 
has already been accomplished in states that issue 
general permits for certain burn types or seasons. 
When these questions are left instead to the individual 
agency official reviewing a permit request, a risk-averse 
official may delay or unreasonably condition a permit 
in ways that increase the costs to burners.19 

In Northern California, smoke rises above a 
community prescribed burn carried out on private 
land to decrease wildfire risk.
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In addition to general permitting, states have adopt-
ed several other models to reduce permitting delays and 
uncertainty. In Arizona, for instance, a smoke permit 
request is deemed approved if the Department of Envi-
ronmental Quality does not respond by 10 p.m. the 
night before the planned burn.20 Washington requires 
agencies to track and publicly report how long it takes 
to issue any permit, including prescribed burn permits, 
to hold agencies accountable for unnecessary bureau-
cracy.21 This process, which began in 2015, revealed 
that the state’s Department of Environmental Qual-
ity did not track and thus did not know how long it 
took to issue a prescribed fire permit. After repeated 
proddings from the governor’s office, the department 
implemented an online application portal in 2020 to 
streamline the process and track the agency’s progress 
toward reducing permitting delays.22 

By increasing costs and uncertainty, complex per-
mitting regimes discourage landowners from adopting 
prescribed fire as a management tool. Considering the 

growing interest among western states to encourage 
use of the practice, states should continue to look for 
ways to streamline and simplify the permitting process, 
without sacrificing safety or air quality. 

RECOMMENDATIONS FOR STATES 
• Limit permitting fees, especially where prescribed 

fire produces significant public benefits.
• Use right to burn laws, general permitting, and 

other policies to reduce procedural hoops for 
low-risk burns.

• Consolidate requirements for formal permits into 
a single permit, and designate a lead agency at the 
state or local level to issue the permit.

• Establish clear standards for when burn permits 
will be needed, the timeline for issuing permits, 
and the conditions permits will impose.

• Create procedures to make agencies accountable 
for permitting delays.

Western larch seedlings sprout 
following a prescribed fire in Montana.
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NOTES
1. While this report focuses on prescribed burning on private land, surveys of federal agency personnel have found that they face similar 

obstacles, although permitting and other requirements on federal land are generally set by federal rather than state law. See Courtney 
Schultz et al., Prescribed Fire Policy Barriers and Opportunities: A Diversity of Challenges and Strategies Across the West, Univ. of Oregon 
8–9 (2018), https://ewp.uoregon.edu/sites/ewp.uoregon.edu/files/WP_86.pdf (survey of BLM and Forest Service prescribed burners); 
Courtney Schultz et al., Policy Barriers to Implementing Prescribed Fire, Colo. State Univ. Pub. Lands Pol’y Gp. Briefing Paper (2017), 
https://www.firescience.gov/projects/16-1-02-8/ project/16-1-02-8_Policy-Barriers-to-Prescribed-Fire-BP-Updated.pdf (same).

2. See Sara A. Clark, Andrew Miller, & Don L. Hankins, Good Fires: Current Barriers to the Expansion of Cultural Burning and Pre-
scribed Fire in California and Recommended Solutions, Karuk Tribe (2021), https://karuktribeclimatechange- projects.files.wordpress.
com/2022/06/karuk-prescribed-fire-rpt_2022_v2-1.pdf; Robert A. York et al., Burn Permits Need to Facilitate—Not Prevent—“Good 
Fire” in California, 74 Cal. Ag. 62 (2020), https://ucanr.edu/sites/CentralSierra- LivingwithFire/files/329508.pdf. But see Morgan  
Russell et al., Legal Barriers to Prescribed Burning, Texas A&M AgriLife Extension Rep. (2016), https://agrilife.org/rxburn/
files/2017/09/Legal-Barriers-to-Prescribed-Burning-ERM-022.pdf (finding that permit requirements may encourage landowners to 
adopt prescribed fire by providing assurance that they won’t later be deemed to have acted negligently). 

3. See, e.g., Wash. Dept. of Nat. Res., Burn Permits, https://www.dnr.wa.gov/programs-and-services/wildfire/outdoor- burning/burn-
permits. 

4. See Nick Dillinger et al., Wyoming Prescribed Burning Regulations: Review of Policy, Guidelines, and Case Law for Private Lands,  
U. Wyo. College of Ag. and Nat. Res. Extension Rep. (2020), https://wyoextension.org/publications/html/ B1354/; John Derek Scasta 
et al., Burning Irrigation Ditches, U. Wyo. College of Ag. & Nat. Res. Extension Rep. 13 (2019), https://www.lglpwyoming.org/verti-
cal/sites/%7BFA6BF46D-42F2-425B-A2D5-9C28F7E2121E%7D/uploads/Irrigation_Ditch_Burning_Guidelines.pdf. See also 10 
Wyo. Admin. Rules § 2. 

5. See Montana Dept. of Enviro. Quality, Open Burning, https://deq.mt.gov/air/Programs/burning. 
6. See Fire Safe Kalispell, Need a Burning Permit?, https://www.firesafekalispell.com/. 
7. See Working Group Report to the New Mexico Legislature, Expanding the Use of Prescribed Fire in New Mexico (2020), https://

nmrxfire.nmsu.edu/documents/expanding-the-use-of-prescribed-fire-in-new-mexico---june-2020.pdf. The lack of a permitting re-
quirement is not the only way in which New Mexico is unique among western states. It also imposes double liability on anyone whose 
prescribed fire escapes. See id. 

8. See Prescribed Burning Act, H. B. 57 § 5 (2021).
9. See id. § 6.
10. See Schultz et al., Prescribed Fire Policy, supra n.1, at 9. See also Wash. Dept. of Nat. Res., Burn Portal, https://burnportal.dnr.wa.gov/. 
11. See Schultz et al., Prescribed Fire Policy, supra n.1, at 8.
12. See CalFire, State Responsibility Areas, https://calfire-forestry.maps.arcgis.com/apps/webappviewer/index.html?id= 468717e399fa4238

ad86861638765ce1; Or. Dept. of Forestry, Prescribed Forest Burning, https://www.oregon.gov/odf/fire/ pages/burn.aspx. 
13. See Clark, Miller, & Hankins, Good Fires, supra n.2, at 14–15. 
14. See Wash. Dept. of Nat. Res., Burning Permit Fee Schedule (2012), https://www.dnr.wa.gov/publications/rp_burn_ feesched.pdf. 
15. See Schultz et al., Prescribed Fire Policy, supra n.1, at 8.
16. See Idaho Dept. of Lands, State Burn Permits required May 10 – October 20 (2021), https://www.idl.idaho.gov/ pressrelease/state-

burn-permits-required-may-10-october-20/#:~:text=Permits%20are%20free%20and%20good,are%20immediately%20issued%20
and%20valid. 

17. See Natrona County, Burn Permit Payment System, https://burnpermit.natronacounty-wy.gov/.  
18. See Washington Governor’s Office of Regulatory Innovation and Assistance, Burn Permit, https://apps.oria.wa.gov/permithandbook/ 

permitdetail/32#:~:text=Processing%20times%20for%20individual%20burn,a%20completed%20application%20is%20received. 
19. See Clark, Miller, & Hankins, Good Fires, supra n.2, at 14, 17.
20. See Ariz. Admin. Code § R18-2-1506.
21. See Wash. Office of Reg. Innovation & Assistance, Permit Timeliness Report: 2015 (2015), https://www.oria.wa.gov/ Portals/_oria/

VersionedDocuments/Regulatory_Improvement/ORIA-2015-PermitTimelinessProgressReport.pdf. 
22. See Wash. Office of Reg. Innovation & Assistance, Permit Timeliness Report: 2020 (2020), https://www.oria.wa.gov/ Portals/_oria/

VersionedDocuments/Regulatory_Improvement/ORIA-2020-PermitTimelinessProgressReport.pdf. 
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Before (top) and after (bottom) a forest restoration 
project in Oregon that included mowing, thinning, and 
prescribed burning

© Oregon State University
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One of the chief benefits of prescribed fire is that 
it can be applied when conditions are relatively good, 
unlike a catastrophic wildfire during peak fire season. 
Therefore, when to burn is an essential practical and 
policy question. Throughout the West, however, the 
period with the best conditions is shrinking as the 
wildfire season expands.1 Greater flexibility regarding 
when prescribed fires can be conducted will make it 
easier to expand their use.

The timing of burning is governed by three 
factors: local conditions (such as humidity and wind 
speed), regional air quality, and the availability of 
fire-fighting resources.2 The ideal windows to take 
advantage of each of these factors may not align. In 
some areas, for instance, local conditions and fire-
fighting resources might favor increased burning in 
the winter.3 But many areas of the West experience 
winter inversions, during which a layer of cold air 
gets trapped under a layer of warm air, which prevent 
smoke and other air pollutants from dispersing.4 In 
the arid Southwest, the optimal local conditions and 
air quality can be in the summer before monsoon 
season, but fire-fighting resources are often limited 
during this period because they are occupied respond-
ing to wildfires in other areas across the West.5 

Burn windows are not merely seasonal but can 
open and shut from day to day. A study of burn days 
in California’s Tahoe basin from 1999 to 2019, for 
instance, found that all three factors aligned for an 
average of only 50 to 100 days per year.6 And consecu-
tive burn days were uncommon, with two or fewer 
two- to three-day burn windows per year during 
spring and fall.7 Such unpredictability can make it 
difficult to plan and organize resources and manpower.

Air quality restrictions on prescribed fire stem 
from the federal Clean Air Act, which directs states 
or the Environmental Protection Agency to manage 
emissions to meet air quality standards.8 Despite 

wildfire smoke being a recurring, major, and grow-
ing source of several harmful air pollutants, it does 
not count against emissions limits because federal 
law treats wildfires as “exceptional events.”9 Smoke 
from prescribed fires, by contrast, is treated less favor-
ably than wildfire smoke and must be accounted for 
under air quality standards, even though Indigenous 
burning was integral to the ecological function and 
fire-hazard reduction of western wildlands.10 Thus, 
air quality standards can prevent prescribed fire use 
during periods when smoke dispersal is limited, there 
are other significant sources of pollution, or wildfire 
smoke from neighboring states has already degraded 
the air.11 

States, of course, cannot change federal require-
ments. But there are several steps they can take to 
reduce air quality-related obstacles to prescribed fire. 
Washington and Oregon impose stricter air quality 
standards on prescribed fire than required by federal 
law, prohibiting any smoke intrusion into populated 
areas.12 While avoiding these impacts is a laudable 
goal, applying this rule in the prescribed fire context 
ignores the worse air quality impacts if an area instead 
burns in a catastrophic wildfire.13 To expand oppor-
tunities for prescribed fire, these states should apply 
federal air quality standards to prescribed fire rather 
than a more stringent standard.14 

Other states should consider whether the criteria 
they use to measure air quality unnecessarily penal-
ize prescribed fire. In 2008, for instance, California’s 
Air Resources Board altered its criteria from one that 
focused on the presence of high-pressure systems 
(which are generally associated with hot, dry condi-
tions) to one that gave greater weight to the atmo-
sphere’s capacity to disperse smoke.15 This small, 
technical change in how the state assessed air qual-
ity meaningfully increased the number of burn days 
available to prescribed burners.16 Other states should 

2: Expand Burn Opportunities to Promote the Use of 
“Good Fire”
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evaluate the metrics they use for similar opportunities 
to increase the number and predictability of burn days.

Because states rather than the federal govern-
ment determine whether wind, humidity, and other 
local conditions are appropriate for prescribed fire, 
they have more flexibility in taking these factors into 
account when setting burn windows. These conditions  
affect the likelihood that a prescribed fire will grow 
more intense than intended or escape containment. 
Based on these factors, states or local governments 
declare seasonal or daily burn windows.17 In some 
states, this is a binary choice: burning is either allowed 
or suspended.18 In others, there’s a third choice: 

“marginal” days during which a limited amount of 
burning is allowed on a case-by-case basis.19 

To encourage more use of prescribed fire and 
reduce uncertainty, states should adopt more gradual 
approaches to determining burn days to better reflect 
the gradual changes in risk as conditions change. States 

should expand the “marginal” day concept to set burn 
days for different types of burns based on prevailing 
conditions. In good conditions, all types of burns 
could be authorized. But as conditions depart from 
ideal, rather than prohibiting burning entirely, a state 
could allow smaller and less complex burns. Spread-
ing out burning in this way could have other ancillary 
benefits, like making better use of limited manpower 
and prescribed fire resources. 

Perhaps because the West does not have a strong 
culture of prescribed fire and recent history of its 
use, there is some evidence that landowners under-
use opportunities to burn because they do not know 
of them. A recent study suggests, for instance, that 
winter can be an effective time to apply prescribed 
fire in the Sierra Nevada, especially during periods of 
drought where snowpack is less of a constraint.20 The 
risk of escape is minimal during this time.21 And more 
resources to implement a burn or contain an escape 

A winter pile burn in Arizona
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are potentially available since there is less competition 
from regional wildfire suppression. These windows 
have been underused, even as burning during peak 
seasons of spring and fall have been constrained by 
drought, wildfires, and other factors.22 States that 
have historical records of air quality and local condi-
tions aligning to allow for burning should publicize 
previously overlooked opportunities, highlighting the 
potential cost-savings, reduced bureaucracy, and other 
benefits available for landowners who seize them.

Finally, states should announce burn days as 
early as possible to give landowners time to arrange 
burns. States vary considerably in when they make 
these announcements. Colorado does not announce 
burn days until 9 a.m. the day of, effectively requiring 
landowners and contract burners to make preparations 
with no certainty whether burning will be allowed.23 

California’s Air Resources Board announces whether 
air quality is sufficient to allow burning by 3 p.m. the 
day before, giving some time to make arrangements 
after learning that a burn can go forward.24 

The Montana-Idaho Airshed Group, a collabora-
tion between state agencies and the timber industry, 
forecasts conditions for smoke dispersion a week ahead 

of time and updates them daily.25 Although smoke 
dispersion models are improving, forecasting is not 
an exact science, and air quality, wind conditions, and 
other factors can change. But to the extent practicable, 
states should try to publicize when burning will be 
allowed as far in advance as possible to allow burners 
to make arrangements with more confidence. Increas-
ing certainty will enable decisions that prioritize lands 
based on potential benefit rather than on smaller, and 
often less impactful sites. 

RECOMMENDATIONS FOR STATES       
• Review state air quality standards and metrics for 

unintended obstacles to prescribed fire.
• Adopt more incremental and flexible approaches 

to determining burn days.
• Publicize previously overlooked seasonal burn 

opportunities, highlighting the potential cost-
savings, reduced bureaucracy, and other benefits 
available for landowners who seize them.

• Announce burn days as early as possible to give 
landowners time to arrange burns.

One challenge to planning and executing 
prescribed burns is the need to manage smoke 
emitted from them.

© Oregon Department of Fish and Wildlife
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Because prescribed fire has long been absent from 
western landscapes, many private landowners are unfa-
miliar with the method and lack the resources needed 
to safely implement burns. Making more resources, 
training, and experiential opportunities available to 
landowners, entrepreneurs, and other would-be burn-
ers is essential to expanding the use of prescribed fire.

While prescribed fire can be safely applied with-
out complicated or expensive equipment, there are 
still some significant upfront costs required to start 
burning. In 2019, experts from the University of 
California Cooperative Extension estimated the cost 
to put together a “burn trailer” containing necessary 
and useful equipment for a prescribed fire.1 Excluding 
the items the experts identified as lower priority, the 
cost was $43,000.2 An individual landowner execut-

ing only a small burn might be able to avoid some of  
this expense, but she would still need to make a five-
figure investment to get started.

Because land is burned only intermittently, it 
makes more sense for landowners to coordinate and 
share resources or for entrepreneurs to provide this 
service. Prescribed burn associations have proven 
to be an effective way to provide this coordination 
and resource-sharing.3 These voluntary, grassroots 
organizations make it easier for landowners to adopt 
prescribed fire as a management tool by pooling 
resources, providing training, coordinating burns 
across property lines, and organizing crews to imple-
ment burns.4 They also provide a way for those who 
benefit from prescribed fire to support its use. The 
Humboldt County Prescribed Burn Association in 

3: Unleash Prescribed Fire Resources for Landowners

TABLE 2:

Prescribed Fire Certification Programs and Private Associations in Western States

^California has a prescribed burn council that covers only the northern part of the state.  
!Washington has explicitly authorized an equivalency test in lieu of completing certification for experienced burners, but the policy has not 
yet been implemented.

STATE
Has 

certification 
program?

Year 
certification 

program 
established

Certification 
required to 

burn?

Gross 
liability for 
certified 
burners?

Additional 
incentives for 
certification?

Reciprocity 
for 

certification?

Cultural 
burners 

recognized?

Prescribed 
fire 

council

Prescribed 
burn 

association(s)

Arizona No N/A N/A N/A N/A N/A N/A No Yes

California Yes 2021 No Yes
Avoid 

suppression 
cost liability

No Yes Yes^ Yes

Colorado Yes 2013 No Yes No No No Yes Yes

Idaho No N/A N/A N/A N/A N/A N/A Yes No

Montana No N/A N/A N/A N/A N/A N/A No No

Nevada No N/A N/A N/A N/A N/A N/A Yes No

New Mexico Yes Developing No No No Proposed TBD Yes Yes

Oregon Developing Developing No No TBD TBD TBD Yes Yes

Utah No N/A N/A N/A N/A N/A N/A Yes No

Washington Yes 2022 No Yes No TBD! No Yes No

Wyoming No N/A N/A N/A N/A N/A N/A Yes No
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California, for instance, purchased its burn trailer 
through contributions from the California Deer Asso-
ciation, which values the habitat that prescribed fire 
creates and maintains.5

While there are more than 100 prescribed burn 
associations nationwide, they are relatively new to the 
West. California is the only western state to have more 
than one, with 16 spread across Northern California, 
the Central Coast, and San Diego.6 Outside of Califor-
nia, three prescribed burn associations cover portions 
of Arizona, Colorado, New Mexico, and Oregon.7 And 
the Ember Alliance is working to expand prescribed 
burn associations in Colorado, focusing on opportuni-
ties for pile burning.8 

Even with access to needed tools, many landown-
ers and entrepreneurs would need training and prac-
tice to feel comfortable applying fire to their land. To 
provide this training, several western states have devel-
oped government-administered certified burner (or 

“burn boss”) programs that teach how to plan, execute, 
and supervise prescribed burns of various complexi-
ties.9 In the West, less than half of states have these 
programs, and most are in their infancy. 

Government-run certification programs involve a 
mix of education and regulation. The primary incen-
tives for would-be burners to participate are regulatory. 
State rules may require certification to plan and super-
vise certain types of burns. Certified burners may enjoy 
a reduced risk of liability. (See p. 26.) And they may be 
exempt from some burn bans and other restrictions.10  
Tasking a state agency with developing a program that 
is both educational and regulatory can make it diffi-
cult to strike a balance between achievable and rigor-
ous standards; the former will encourage landowners 
to participate, but the latter will make communities 
more accepting of prescribed fire.11 Table 2 summarizes 
various aspects of western states’ certification programs 
and private prescribed fire associations. 

Existing certification programs charge relatively 
low fees compared to the costs of developing and 
implementing them, which can cause them to be a tax 
on the resources of an already strained agency respon-
sible for implementing one.12 Furthermore, an agency 
could face criticism if a certified burner is responsible 
for an escaped fire. For these reasons, agencies may 
be overly risk averse in implementing programs and 

Elk and other wildlife benefit from abundant
green forage that appears after prescribed burns, 
such as in this Oregon forest.

© Oregon Department of Fish and Wildlife
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 All western states except Arizona and Montana 
have established prescribed fire councils, which 
bring together federal and state agencies, nongov-
ernmental organizations, and tribal and private inter-
ests.20 Depending on the challenges to implementing 
prescribed fire in a state, a council may be focused on 
sharing information, techniques, and experiences, or 
it may seek to foster dialogue between regulators, the 
regulated, and interest groups to spur changes in poli-
cy. State prescribed fire councils are organized under 
the national Coalition of Prescribed Fire Councils,21 
which acts as a clearinghouse for individual councils 
and a single voice for the need to reduce hurdles to 
prescribed fire. The unique challenges for prescribed 
fire implementation in the West highlight the need for 
council development and adoption of policies that 
work in other regions. 

Prescribed Fire Councils

certifying burners.13 Unless an agency’s leadership is 
strongly committed to the program’s success and will-
ing to prioritize resources for it, it may fail to achieve 
the state’s goals due to lack of promotion, infrequent 
trainings, and bureaucratic delays —as have limited 
several western states’ programs.14 

To increase certification opportunities, states 
could better harness existing private training resourc-
es. Prescribed burn associations, as discussed above, 
provide valuable training and practice opportunities 
that could be used to qualify for certification.15 In addi-
tion, The Nature Conservancy, through a cooperative 
agreement with the Forest Service, has a Prescribed 
Fire Training Exchanges (TREX) program that teaches 
participants through work on prescribed burns that 
achieve locally supported management objectives.16 

The program has grown from training 68 people in 
2008 to more than 600 in 2021.17 

Many tribes also train their members, members of 
other tribes, and others on cultural burning practices.18 

But few states have capitalized on tribal experience 
and interest in prescribed fire. California is an excep-
tion, having recently recognized tribal certification 
programs and given them the same treatment as the 
state’s own new certification program.19

Having state agencies set the requirements for 
certification while allowing private entities to qualify 
burners under those requirements would separate 
regulatory and educational objectives and could help 
improve incentives for prompt, efficient certifications. 
Providers of private training resources have strong 
incentives to maintain quality, including protecting 
their reputations among potential participants and 
remaining eligible to certify burners.22 But if a state 
agency wanted to maintain control over certification 
for some burns, it could establish different tiers of 
certification and allow private trainers to certify for 
lower tiers.23 A tiered system could also better account 
for the fact that landowners interested in simpler burns 
and prescribed fire contractors specializing in more 
complex burns have different training needs, timelines, 
and willingness to navigate bureaucracy. 

Another approach states could use to expand the 
number of trained, qualified burners would be to 
give reciprocity to certified burners from other states 
where prescribed fire is more common. This would 
also allow entrepreneurial burners to more easily scale 
their operations. While varying climates, forest types, 
and other conditions mean that prescribed fire practice 
differs among states, this need not be an obstacle to 
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reciprocity. In other contexts, states limit the amount 
of duplicated effort required when a licensed profes-
sional relocates from another state. In law practice, 
for instance, states admit attorneys from other states 
through a streamlined process rather than requiring 
them to retake the bar exam.24 They do so even where 
a state requires knowledge of uncommon areas of law 
or has rules unique to that state. In such cases, states 
credit applicants for their existing license and require 
only that they supplement their knowledge by, for 
instance, attending a short seminar concerning the 
state’s unique rules.25 Washington and New Mexico 
have proposed, but not yet implemented, a reciprocity 
process for out-of-state burners. And California allows 
experienced burners to skip certain prerequisites to sit 
for its certification program.

RECOMMENDATIONS FOR STATES       
• Harness private training resources, such as those 

from prescribed burn associations and tribal 
organizations. Private groups can provide valuable 
training and practice opportunities that could be 
used to qualify for burner certification.

• Establish different tiers of certification and allow 
private trainers to certify for lower tiers if states 
want to maintain control over certification for 
some burns.

• Adopt reciprocity for burner certification in other 
states. If regulations, fuels, weather conditions, 
or other particular factors warrant additional, 
state-specific training, states should require only 
supplementary training for those factors.

A Prescribed Fire Training Exchange (TREX) 
program takes place in Oregon.
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NOTES
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2. See id.
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meaningful scale”); John. R. Weir, Prescribed Burning Associations: Landowners Effectively Applying Fire to the Land in Proceedings of 
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Fire Application on Federal Lands: Lessons from Case Studies in the U.S. West, Public Lands Policy Group Practitioner Paper Number 6 
(2020), https://ewp.uoregon.edu/sites/ewp.uoregon.edu/files/WP_99.pdf (reporting that limited agency resources and lack of support 
from agency leadership are two of the primary obstacles to increasing the use of prescribed in the West).
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Despite the benefits of managing land with pre-
scribed fire, a large body of research shows that many 
private landowners decline to adopt the practice due 
to fear of liability.1 Although the following examples 
are exceedingly rare, a prescribed fire presents several 
potential risks: smoke could cause a car accident on 
a nearby road, a fire could escape containment and 
require costly suppression efforts, and an escaped fire 
could cause significant damage to neighboring property 
and communities. 

Ordinarily, holding people liable for the harms 
they create works well to encourage responsible behav-
ior and discourage carelessness by requiring people 
to internalize risks and costs imposed on others.2 In 
the prescribed burn context, however, it has produced 
closer to the opposite result. If landowners bear all of 
the costs and risks of prescribed fire while capturing 

only a portion of its benefits, they will likely decline 
to use the tool even when the total benefits far exceed 
the risks. 

While fear of liability is a major factor discourag-
ing landowners from using prescribed fire, the actual 
risks of an escape are quite small. The Forest Service, 
which ignites about 4,500 prescribed fires per year, 
reports that only 0.16 percent escape.3 Studies of 
prescribed fire use on private land similarly show a 
risk of escape below 1 percent.4 But even these low 
figures may give a misimpression about the magnitude 
of the risk because many escapes cause only minor 
damage, such as burning a small area of neighboring 
forest or grassland.5 As the authors of a recent study 
put it, “the risk of using prescribed fire is often consid-
ered unacceptable even though [it] . . . is far less than 
driving a car.”6 

A crew digs a fireline while preparing for a 
prescribed burn in Oregon.
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How liability is determined varies by state, as 
shown in Table 3. There are three basic standards: (1) 
Under strict liability, a person is liable for any damag-
es resulting from their actions regardless of the steps 
they took or could have taken to reduce the harm or 
risk. This standard commonly applies to actions that 
cause pollution to spread to neighboring land as well 
as unusually dangerous activities.7 (2) Under simple 
negligence, a person is liable if harm results from their 
carelessness or failure to take reasonable steps to reduce 
risks. It is intended to encourage people to balance the 
benefit of their actions against the potential harm.8 
And (3) under gross negligence, a person is liable for 
conduct that shows reckless disregard for others and 
their property.9 Although more often used as the trig-
ger for imposing punitive damages, gross negligence 
has also been used as a standard for determining liabil-
ity in situations with large social benefits and small 
or no private benefits. A common example is Good 
Samaritan laws, which protect someone who inadver-
tently causes harm while offering aid to a stranger in 
an emergency.10

In theory, these standards should lead to the same 
results if rights are clearly defined and there are low 
costs for parties to bargain with each other.11 In the 
prescribed fire context, however, liability risks have 
discouraged the practice even where the benefits far 
exceed the costs. There are several reasons for this. 

First, landowners considering using prescribed 
fire often do not have reliable information about the 
risks of escape in similar circumstances and whether  
an escape would cause significant damage. National 
statistics, like those discussed above, may be insuf-
ficient comfort for a western landowner surrounded 
by poorly managed forests in a high wildfire-risk area. 
Where risks are uncertain, people are likely to assume 
the worst and be more risk averse than they would 
be with more confidence in the extent of risks.12 The 
worst case scenario—an escaped fire that destroys 
homes and causes human casualties—could easily 
bankrupt a private landowner if she is liable for the 
damage. Thus, this uncertainty can have a powerful 
effect on decision-making.

Second, rights are not always clearly defined. 
Several states have never clarified the liability stan-
dard for prescribed fire practitioners, leaving them to 
guess.13 When a liability standard is uncertain, people 
are likely to “overcomply” by either avoiding the 
activity that could trigger liability or taking excessive 
precautions to minimize risks.14 As noted in Table 3, 
four western states have not clearly established what 
liability standard applies to escaped prescribed fires. 
Additional uncertainty exists over how liability would 
be allocated between a landowner and a burn boss 
contracted to plan and oversee a prescribed fire that 
escaped.15 Although unresolved, there is some prec-
edent in California (and outside the West) for holding 
landowners liable for the actions of employees and 
contractors.16 If the landowner has more resources 
than the burn boss, she may be a more attractive target 
of a lawsuit.

TABLE 3:

Liability Standards for Prescribed Fire 
Use in Western States

*New Mexcio imposes double liability for damages from escaped 
burns. For example, if an escaped burn causes damages of 
$100,000, then the burner must pay $200,000 in damages.                                 

STATE Liability standard

Arizona Simple negligence

California Strict liability

Colorado Uncertain

Idaho Simple negligence

Montana Uncertain

Nevada Gross negligence

New Mexico Simple negligence*

Oregon Simple negligence

Utah Uncertain

Washington Simple negligence

Wyoming Uncertain
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Third, landowners cannot easily negotiate with 
everyone who may benefit from their use of prescribed 
fire. As recent years have shown, an area managed with 
prescribed fire may lower the intensity or severity of 
a wildfire, allowing it to be contained before spread-
ing to other areas.17 Prescribed fire may also promote 
habitat for wildlife valued by hunters and conser-
vationists.18 But the landowner who produces these 
benefits cannot exclude others from them or charge 
for their enjoyment. Thus, she will likely weigh the 
costs of implementing a prescribed fire against only 
those benefits accruing to her land, rationally ignor-
ing the benefits accruing to surrounding landowners, 
communities, or the public generally. Instead, she may 
choose other management techniques that have lower 
risks but also yield fewer benefits.19

Fourth, many of the factors contributing to the 
liability risk are outside of landowners’ control. This 
is obvious with respect to an “act of God,” like a 
sudden shift in the wind that causes a prescribed fire 
to escape. But perhaps more importantly, the effects of 
an escaped fire depend on how surrounding lands are 

managed. A fire that escapes into a neighboring well-
managed forest may cause only minor damage, but a 
fire that escapes into a forest with unhealthy levels of 
fuel may become a catastrophic wildfire that spreads 
into developed and residential areas. 

In other contexts, rules have been developed for 
dividing responsibility in situations where someone 
contributed to a risk or located new development near 
a known risk.20 But these rules have not been extended 
to the prescribed burn context. And it would be diffi-
cult to do so due to the prevalence of federal land in 
the West and federal agencies’ immunity from liability 
for unsafe wildfire conditions, damage from fire that 
spread from federal to non-federal land, and other 
wildfire-related harms.21 

Due to the law imposing liability for escaped 
prescribed fires while largely ignoring inaction that 
allows dangerous conditions to develop, inaction can 
be the safer approach for private landowners from a 
liability perspective. This is so even though catastroph-
ic wildfires are orders of magnitude more dangerous 
than prescribed fires. According to one study, wildfire-

A burner lights a fuel break during a prescribed 
fire in California.



BURN BACK BETTER     29

related fatalities exceed those from prescribed burns  
by 3,350 percent.22 Wildfires also destroy more struc-
tures, degrade more forests and wildlife habitats, and 
diminish more resources of other types.23 

The question, therefore, is how to address liabil-
ity rules to improve incentives for landowners to use 
prescribed fire, while not going so far as to encour-
age its unsafe use. The low-hanging fruit is to address 
uncertainty. The risks of a prescribed fire escaping and 
causing damage may vary by climate, forest type, and 
other factors. Reliable, local information about those 
risks would give landowners more confidence about 
deciding whether to conduct prescribed fires. So too 
would clarifying the liability standard that a state will 
apply to escaped fires and the approach it will follow 
to allocate liability between landowners and contrac-
tors who implement burns. These changes would allow 
landowners to rationally compare liability risks with 
the benefits of using prescribed fire, rather than assum-
ing the worst.

Another effective reform would be to narrow the 
risk that falls on the individual landowner. As in the 
case of a Good Samaritan coming to a stranger’s aid, 
prescribed fire produces large benefits that are not 
captured by the person deciding whether to burn. 
Consequently, a gross negligence standard can better 
encourage landowners to adopt the practice compared 
to a strict liability or simple negligence regime. 

Indeed, adoption of a gross negligence stan-
dard has already proven effective at doing so in the 
Southeast. A study of prescribed fire use in border 
counties in Alabama, Florida, and Georgia found 
that private landowners used prescribed fire more 
often and burned larger areas when governed by a 
gross negligence standard compared to landown-
ers in neighboring states governed by simple negli-
gence.24 On average, there was a 10 percent increase 
in the area managed with prescribed fire under a 
gross negligence regime.25 As shown in Table 3, five 
states follow a simple negligence approach, with 
New Mexico uniquely requiring liable landowners 
to pay two times the amount of damage they cause. 

To address fears that a gross negligence standard 
would lead to unsafe practices, several states have 
paired this reform with additional policies to encour-
age careful use of prescribed fire, although practitio-
ners have expressed concern when those policies are 
onerous or vague.26 California, for instance, recent-
ly enacted legislation providing that burners who 
complete a state certification process will be liable for 
the costs to suppress an escaped fire only if they were 
grossly negligent.27 Other states have adopted a gross 
negligence standard but only for prescribed burns that 
comply with state-determined regulatory standards.  
Georgia, however, has adopted a gross negligence stan-
dard without pairing it with any additional regulatory 
restrictions. 

A gross negligence standard effectively shifts liabil-
ity from the person carrying out a prescribed fire to 
neighboring landowners and communities who may 
be harmed by an escape, which they may perceive 
as unfair.30 Considering the lack of a prescribed fire 
culture in much of the West and the potential for 
neighboring landowners and communities to block 
its use, a complementary approach would be to instead 
share the total risk between the landowner and others 
who benefit from expanded use of prescribed fire. The 
next section addresses an innovative solution to this 
problem.

RECOMMENDATIONS FOR STATES      
• Broadcast reliable, local information about the 

risks of a prescribed fire escaping and causing 
damage based on climate, forest type, and other 
factors.

• Clarify the liability standard that applies to 
escaped fires and the approach to allocating 
liability between landowners and contractors who 
implement burns.

• Consider adopting a gross negligence standard 
to narrow the risk that falls on the individual 
landowner whose use of prescribed fire produces 
public benefits.
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While reducing landowners’ liability for escaped 
prescribed fires is essential to expanding use of the 
tool, shifting that risk to surrounding landowners 
and communities may undermine support for “good 
fire.”1 This concern is especially acute in the wake of 
a high-profile escape, such as the Hermit’s Peak Fire 
that started as an escaped Forest Service prescribed 
fire in 2022 and eventually burned over 300,000 acres, 
destroyed nearly 1,000 structures, and cost more than 
$100 million to extinguish.2 Leaving the victims of 
such fires with no recourse can be devastating, espe-
cially for families and communities who lack the 
resources to rebuild and may have limited access to 
insurance.3 Doing nothing, however, leaves communi-
ties vulnerable to an even more catastrophic wildfire, 
against which they also have no recourse. 

An innovative, market solution to this problem 
would be to use a catastrophe bond to cover damages 
in situations where a burner was not negligent or not 
grossly negligent, depending on which liability regime 
a state follows, or where the damages exceed the liable 
burner’s ability to pay.4 First developed in 1997, catas-
trophe bonds are a widely used tool to reduce expo-
sure to low-probability but high-cost events.5 The 
market for catastrophe bonds grew quickly following 
the 2008 financial crisis, to an estimated $12.5 billion 
in 2021.6  

To understand how a catastrophe bond works, 
consider a 2010 bond issued by an insurance company 
to cover its payouts in the event of an exceptionally 
destructive year of tornadoes and thunderstorms.7 

That bond covered up to $100 million in claims if the 
insurance company’s annual liability surpassed $825 
million over the bond’s three-year term.8 Otherwise, 
investors would get their principal back plus a return 
of 6.5 percent per year paid by the insurance compa-
ny.9 For the issuer, a catastrophe bond may be lower 
cost than traditional reinsurance, and it has a lower 

default risk since the bond is fully funded at incep-
tion.10 For investors, catastrophe bonds offer good 
returns and diversification where the risks covered by 
the bond are not correlated with market risks.11 Today, 
these bonds are drawing attention from investors for 
their social impact as much as their financial returns.12

A prescribed fire catastrophe bond could be an 
attractive impact investment opportunity, provided 
there is a mechanism for generating a return. This 
could be done through contributions from those 
who benefit from expanded use of prescribed fire or 
reduced liability. For instance, a catastrophe bond 
could be a cost-effective way for government entities 
to encourage prescribed fire that reduces future fire 
suppression costs, threats to public property and infra-
structure, and impacts to environmental resources.  
Utilities and insurance providers might similarly 
benefit by reducing their exposure to wildfire-related 
liability. In exchange for reduced liability, prescribed 
burners might be willing to pay a fee on permits that 
would fund a bond. More broadly, the ecological 
benefits of prescribed fire could attract support from 
the conservation community, which has a burgeoning 
interest in using risk transfers to address environmen-
tal risks and encourage stewardship.13 

A similar conservation-investment approach is 
already working to reduce wildfire risks on federal 
land. Under a forest resilience bond, investors contrib-
ute money to cover the upfront costs of mechanical 
thinning, prescribed fire, and other management 
actions, which they recoup over time from payments 
made by those who benefit from healthier federal 
forests.14 In the Tahoe National Forest, for instance, 
a forest resilience bond was used to fund restoration 
projects on 15,000 acres.15 The bond was funded by 
two nonprofit organizations, an investment firm, and 
an insurance company. The State of California and 
a water utility, both of whom benefit from healthier 

5: Harness Catastrophe Bonds to Invest in Ecosystem Health 
and Forest Resilience
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A forest resilience bond helped fund 
prescribed burns and other forest 

restoration work in Northern California.
© Tahoe National Forest
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forests through reduced firefighting and water-treat-
ment costs, will gradually repay both the initial invest-
ment and a return as benchmarks are met.16

Unlike the large companies that ordinarily issue 
catastrophe bonds, landowners do not have sufficient 
access to capital markets or the resources to cover 
the transaction costs of establishing a bond. Howev-
er, a state or local government, national or regional 
prescribed fire council, or coalition of conservation 
organizations could provide the needed coordina-
tion between landowners and those who benefit from 
prescribed fire. California is already showing inter-
est in a similar approach. In 2021, the state enacted 
legislation sponsored by The Nature Conservancy to 
establish a Prescribed Fire Claims Fund that will cover 
otherwise uninsured losses from escaped prescribed 
fires that were carried out according to state regula-
tions.17 The state appropriated $20 million to the fund, 
which is paired with a change in the state’s liability 
standard for certified prescribed burners.18 

One of the promising benefits of a catastrophe 
bond is the potential to transfer much larger risks than 
could be done under a traditional compensation fund, 
through the use of leverage. To avoid its fund being 
depleted too quickly, California capped the amount 
that could be paid out for a single escaped prescribed 
fire at $2 million.19  While the risks of a catastrophic  

escape are low, a worst-case scenario could easily 
exceed this limit, which might undermine support of 
the program and prescribed fire generally.20 A catastro-
phe bond could provide considerably greater coverage 
for losses. Funds raised from those who benefit from 
expanded use of prescribed fire would need only cover 
the interest on the bond, attracting a larger pool of 
private capital to fund potential losses.21

Another benefit of a prescribed fire catastro-
phe bond is that it would encourage greater use of 
prescribed fire and improvements in managing the risk 
of escape. An escape is less likely to cause damage if 
fire spreads to an area that has also been burned to 
reduce fuel loads and promote forest resilience. There-
fore, sponsors or investors in a catastrophe bond could 
reduce their risks by providing incentives for more 
landowners to adopt prescribed fire. They may like-
wise have incentives to provide landowners and burn-
ers with resources and training to reduce the risk that 
a fire escapes or causes significant damage.

RECOMMENDATION FOR STATES        
• Harness private investment through catastrophe 

bonds, which have the potential to transfer 
enormous amounts of risk, rather than relying on 
traditional compensation funds.

© Paul Hiebert/USFWS.

Prescribed fire improves habitat for wildlife, 
including lesser sandhill cranes and other 
migratory birds that stop at the Columbia 

National Wildlife Refuge in Washington.
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2. See Eric Westervelt, New Mexico Wildfire Sparks Backlash Against Controlled Burns. That's Bad for the West, Nat’l Public Radio (May 

20, 2022), https://www.npr.org/2022/05/20/1099625787/new-mexico-wildfire-sparks-backlash-against- controlled-burns-thats-bad-
for-the-w. 

3. See Varner et al., Increasing Pace and Scale, supra n.1, at 6–7. See also Monique Dutkowsky & Holly Fretwell, California Can Learn from 
Colorado on Protecting Homes from Wildfire Risks, O.C. Register (Nov. 13, 2020), https://www.ocregister. com/2020/11/13/california-
can-learn-from-colorado-on-protecting-homes-from-wildfire-risks/ (discussing California restrictions on market-price insurance and 
its impact on the availability of insurance). 

4. See Varner et al., Increasing Pace and Scale, supra n.1.
5. See Andy Polacek, Catastrophe Bonds: A Primer and Retrospective, Chicago Fed Letter No. 405 (2018), https://www. chicagofed.

org/-/media/publications/chicago-fed-letter/2018/cfl405-pdf.pdf?sc_lang=en. 
6. See id. at 4 (reporting that the U.S. market grew from issuing about $3 billion in bonds in 2008 to more than $10 billion in 2017). See 

also Artemis, Q4 2021 Catastrophe Bond & ILS Market Report, https://www.artemis.bm/wp-content/uploads/ 2022/01/catastrophe-
bond-ils-market-report-q4-2021.pdf (reporting that the market grew to $12.5 billion in 2021).

7. See Polacek, Catastrophe Bonds, supra n.5, at 2. 
8. See id.
9. See id.
10. See id. Reinsurance is insurance for insurers. Unlike a catastrophe bond, reinsurance contracts are vulnerable to the risk that the rein-

surer will go bankrupt before fully satisfying the contract.
11. See Andre Rzym & Tarek Abou Zeid, Catastrophe Bonds: Investing With Impact, Man Institute (2018), https://www. man.com/ma-

ninstitute/documents/download/MoOwK-6FEOL-IAfsa-3eOpN/Man_AHL_Analysis_Catastrophe_Bonds_Investing_With_Im-
pact_English_%28United_States%29_31-10-2018.pdf. See also Polacek, Catastrophe Bonds, supra n.5, at 3.

12. See Rzym & Zeid, Catastrophe Bonds, supra n.11. 
13. See Carolyn Kousky, Insurance-Sector Tools to Combat Biodiversity Loss, 377 Science 714 (2022), https://www.science.org/ doi/10.1126/

science.abo7282; The World Bank, Wildlife Conservation Bond Boosts South Africa’s Efforts to Protect Black Rhinos and Support Local 
Communities (Mar. 23, 2022), https://www.worldbank.org/en/news/press-release/2022/03/23/ wildlife-conservation-bond-boosts-
south-africa-s-efforts-to-protect-black-rhinos-and-support-local-communities; Conservation Finance Alliance, Risk Financing for 
Nature-Based Solutions (June 20, 2021), https://www. conservationfinancealliance.org/news/2021/5/26/cfa-webinar-risk-financing-
for-nature-based-solutions; Ocean Risk and Resilience Action Network, Insuring Nature to Reduce Risk: Risk Transfer Solutions for 
Coral Reefs https:// oceanriskalliance.org/project/risk-transfer-solutions-for-coral-reefs/; Doug St. John & Finn Krogstad, Increasing 
Habitat by Voluntary Transfer of Risk of Owning Big Trees, https://www.for.gov.bc.ca/hfd/LIBRARY/Documents/bib96089/62.pdf. 

14. See Holly Fretwell & Jonathan Wood, Fix America’s Forests: Reforms to Restore National Forests and Tackle the Wildfire Crisis, PERC 
Public Lands Report 20–21 (2021), https://www.perc.org/wp-content/uploads/2021/04/fix-americas- forests-restore-national-forests-
tackle-wildfire-crisis.pdf (describing forest resilience bonds).

15. See id.
16. See id.
17. See Cal. S.B. 926 (2021), https://leginfo.legislature.ca.gov/faces/billPdf.xhtml?bill_id=202120220SB926&version= 20210SB-

92694CHP; See also Varner et al., Increasing Pace and Scale, supra n.1, at 7.
18. See Varner et al., Increasing Pace and Scale, supra n.1, at 7.
19. See Cal. S.B. 926 (2021)
20. See, e.g., Nicole Friedman, The Bond That Could Be Wiped Out by California’s Wildfires, Wall. St. J. (Dec. 5, 2018), https://www.

wsj.com/articles/the-bond-that-could-be-wiped-out-by-californias-wildfires-1544005801 (discussing Pacific Gas & Electric’s ill-fated 
$200 million catastrophe bond issued months before the Camp Fire generated billions in liability for the company). Of course, 
PG&E’s liability risks are markedly different than prescribed burners, and that bond did nothing to encourage activities that reduce 
wildfire risks, unlike a prescribed fire bond.

21. Consider, for example, that the average return on a catastrophe bond has varied between 6 percent and 8 percent over the past five 
years. See Artemis, Catastrophe Bonds Softer in 2021, But Investors Holding the Line on Pricing (Dec. 22, 2021), https://www.artemis. 
bm/news/catastrophe-bonds-softer-in-2021-but-investors-holding-the-line-on-pricing/. At these rates, $20 million could provide a re-
turn on a bond providing between $250 million and $350 million in coverage. 
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The Property and Environment Research Center (PERC) is the national leader in 
market solutions for conservation. Through research, law and policy, and inno-
vative applied conservation programs, PERC explores how aligning incentives for 
environmental stewardship produces sustainable outcomes for land, water, and 
wildlife. Founded in 1980, PERC is nonprofit, nonpartisan, and proudly based in 
Bozeman, Montana.

Established in 1958, Tall Timbers is recognized as the home of the study of fire 
ecology and is an advocate to protect the right to use prescribed fire for land 
stewardship. Also recognized as one of the nation’s leading land trusts, Tall Timbers 
utilizes layers of expertise to solve land management issues and support eco-
system health, biodiversity, and reduced wildfire risk on public and private lands.

Jonathan Wood is vice president of law and policy at PERC. An attorney, Jonathan has litigated 
environmental and property-rights cases in the Supreme Court of the United States, federal 
and state appellate courts, and trial courts across the country. In 2021, he co-authored PERC’s 
“Fix America’s Forests” report, which identified key reforms to restore national forests and 
tackle the wildlife crisis.

Dr. Morgan Varner, director of research at Tall Timbers, coordinates research efforts including 
fire science, rare species, and game bird management. His research interests include bio-
diversity conservation and how management activities promote or diminish ecological 
function. Morgan also guides non-research programs in prescribed fire training and private 
lands prescribed fire implementation, and he serves as a policy resource for elected officials.
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