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Introduction

Wildfires have emerged as one of the most pressing
environmental challenges of the 21st century, with far-
reaching economic and ecological consequences.' In the
United States alone, total annual wildfire-related damages
are estimated at $394 to $893 billion, equivalent to 2 to

4 percent of GDP.2 These costs include property loss,
firefighting expenses, health impacts from smoke exposure,
and disruptions to local economies and ecosystems.? Recent
estimates suggest that health damages from wildfire-induced
exposure to fine particulate matter (PM2.5) alone may exceed
all other climate-related risks in the United States.* Looking
ahead, wildfire risk is expected to intensify with continued
climate change, more development in the wildland-urban
interface, and the long-term legacy of fire suppression.®

The buildup of combustible material in forests—known as
fuel loads—is a central driver of increasing wildfire severity in
many semi-arid and pine-dominated systems in the western
U.S.8 Historically, frequent, low-intensity fires helped regulate
these fuels. In California, for example, prior to 1800, an
estimated 5 to 12 percent of the landscape burned each year,
much of it through Indigenous cultural burning practices.”
However, more than a century of wildfire suppression

has disrupted these natural fire cycles, allowing fuels to
accumulate well beyond historical levels, threatening the
functionality and resilience of western forest ecosystems.®

To address this growing risk, land managers increasingly

rely on fuel treatments, such as prescribed burns and
mechanical thinning. These practices reduce the quantity
and continuity of fuels, maintain open-canopy forest
structures, and remove fire-intolerant species, mimicking
the role of natural fire in maintaining forest health.® The U.S.
Forest Service has pledged to treat more than 50 million
acres—an area roughly the size of Utah—over the next
decade through its Wildfire Crisis Strategy, marking a shift in
federal wildfire policy toward more proactive risk reduction.”

Despite this ambitious commitment, fuel treatments remain
vastly underused." Public pressure and risk aversion often
skew wildfire management resources toward suppression
rather than prevention.”? Firefighting delivers immediate,
visible results, while the benefits of fuel treatments are
delayed, uncertain, and harder to observe. Budgeting
dynamics reinforce this imbalance: Responding to

disasters after they occur is politically easier than securing

upfront prevention funding. As a result, the value of fuel
treatments is frequently underappreciated, leading to
persistent regulatory, fiscal, and capacity constraints

that limit their implementation. These dynamics reflect

a classic public-goods problem—despite broad societal
benefits, there are too few incentives to invest in prevention
without clear, credible evidence of their benefits.

Evaluating whether fuel treatments actually save money
and reduce wildfire damages in practice has proven
difficult. Reliable data and methods linking treatment
locations, wildfire spread, suppression costs, and economic
losses have long been limited. Most existing analyses rely
on fire-simulation models or isolated case studies that
are difficult to generalize, often assessing hypothetical
treatment scenarios rather than real-world outcomes.™ As
a result, policymakers have had little concrete evidence
on whether today's fuel treatments are cost-effective, or
under what conditions they deliver the greatest benefits.

This report, produced by PERC in collaboration with UC
Davis Postdoctoral Scholar Frederik Strabo and UC Davis
Associate Professor Matthew Reimer, draws on two recent
studies from their research that fill this critical evidence
gap. Both studies examine the cost-effectiveness of fuel
treatments, though each focuses on a different outcome.
One study evaluates how fuel treatments influence wildfire
suppression costs in the Pacific Northwest, while the other
measures their impact on the economic damages from
smoke emissions and property loss across the western

U.S. Using newly compiled, high-resolution data on wildfire
perimeters, fuel treatment locations, firefighting efforts, fire
behavior, and economic damages, these studies provide
the first large-scale evidence that fuel treatments are not
only ecologically effective but also economically justified.

All analyses presented in this report focus on fuel
treatments and wildfire outcomes on U.S. Forest Service
lands across the western United States. The results are
expressed as the return on investment from spending
one dollar on fuel treatments in terms of avoided wildfire
suppression costs (Study One™) or avoided economic
damages (Study Two™). Readers interested in detailed
methods, data sources, and statistical models can refer
to the papers cited for Study One and Study Two.
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Research Highlights

H

Fuel treatments are cost-effective.
Across western U.S. Forest Service lands,
treatments such as prescribed burns and
mechanical thinning reduce fire suppression
costs, property loss, and smoke exposure.

In the Pacific Northwest, we find that
each dollar invested in fuel treatments in
national forests yields between $5 and $6 in
reduced federal firefighting expenditures.

Across the western United
States, we find that each dollar
invested in fuel treatments in national
forests yields an average of $3.73 in
expected benefits through avoided
damages from smoke and property loss.
Treatments avoided an estimated $2.8
billion in wildfire-related damage across
western states from 2017 to 2023.

Fuel treatments strengthen forest
management and conservation
efforts. By reducing suppression costs,
proactive treatments free Forest Service
budgets for critical restoration work—
including road and trail maintenance,
habitat improvement, and forest resilience
projects—allowing managers to reinvest in
the long-term health of national forests.

H

Larger, landscape-scale projects
and prescribed burns deliver
greater returns. Broad, landscape-
scale treatments and prescribed burns
achieve the highest economic returns while
being most effective at reducing wildfire
spread and severity, highlighting the need
to revisit regulatory constraints on project
size or burn approvals, such as rules that
implement the National Environmental
Policy Act or the Endangered Species Act.

Strategically focusing treatments
boosts effectiveness. Treatment
performance varies widely across projects.
Prioritizing high-impact locations and
continuous evaluation can help maximize
economic and ecological benefits.

Fuel treatments are public

goods that require appropriate
incentives. Many of the benefits from
fuel treatments—such as reduced smoke
exposure and lower suppression costs—
extend well beyond the lands where they
are implemented. Because of the mismatch
between who pays and who benefits,
innovative policies like public-private
partnerships, targeted subsidies, and shared
funding mechanisms are needed to align
incentives and expand treatment capacity.
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Treatments avoided an
estimated $2.8 billion in
wildfire-related damage across
western states from 2017 to 2023.

vy

i,

Results

Fuel treatments lower suppression costs and improve
agency efficiency (Study One). In the Pacific Northwest,

we find that each dollar invested in fuel treatments

yields between $5 and $6 in reduced federal firefighting
expenditures. Because suppression costs account for a large
share of the Forest Service's annual budget, these savings
can free resources for other restoration and maintenance
priorities—many of which face a significant backlog, such as
road upkeep, habitat restoration, and watershed protection.

Fuel treatments reduce both fire spread and severity
(Study Two). Consistent with decades of fire ecology
research, we find that treated areas suffer markedly lower
fire impacts.'® Between 2017 and 2023, directions of fires
that encountered Forest Service fuel treatments burned 36
percent less total area and showed 26 percent lower rates of
moderate-to-high severity—areas where canopy and surface
vegetation were largely consumed, following Monitoring
Trends in Burn Severity (MTBS) classifications. Prescribed
burns and large, landscape-scale treatments—defined as
greater than 2,400 acres—are the most effective at limiting
fire spread and severity.

Fuel treatments also reduce economic damages from
smoke and property loss (Study Two). By limiting structure
destruction, reducing CO2 emissions, and lowering PM2.5
exposure, treatments avoided an estimated $2.8 billion in
wildfire-related damages between 2017 and 2023 across the
western United States. On average, each dollar spent on
treatment yields $3.73 in expected benefits through avoided
damages from smoke and property loss.

Larger, landscape-scale projects deliver the greatest
returns (Study Two). Projects exceeding 2,400 acres are

the most effective at reducing fire spread and severity

and deliver the highest benefit-cost ratios for economic
damages—>5.59 for large projects, 3.19 for medium projects
(600-2,400 acres), and 2.99 for smaller ones (75-600 acres).
These results demonstrate that scaling up fuel treatments
can substantially increase their economic return and
ecological impact. They also reinforce ongoing policy
debates advocating for the consolidation of treatment
areas into fewer, larger, and more strategically located
projects,” and suggest that careful reassessment of existing
environmental regulations—such as rules that implement
the National Environmental Policy Act (NEPA) and the
Endangered Species Act—could yield meaningful public risk-
reduction benefits given their influence on project size.

Targeting and incentives matter (Study Two). While

most fuel treatment projects generate positive returns,
performance varies widely. A few costly projects that deliver
limited reductions in fire risk lower the overall benefit-

cost ratio for avoided damages to 3.73, compared to the
median benefit-cost ratio of 9.05. This variation underscores
the importance of better spatial targeting, performance
evaluation, and incentive alignment to maximize returns.
Identifying which projects yield the highest benefits is
essential for strategic, evidence-based investment—
especially amid recent federal budget cuts and growing
wildfire risk.
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Toward Treatment

Despite a clear economic rationale for investing in fuel
treatments, regulatory, capacity, and funding constraints
continue to limit their implementation. The Forest Service,
for instance, manages over 193 million acres of land with
roughly 25,000 employees,”® which is fewer people than is
required to operate a single major international airport,
underscoring how forest management has become a
chronically under-resourced public good. These challenges
are compounded by institutional incentives that favor
short-term fire suppression over long-term prevention, along
with regulatory requirements—such as endangered species
protections, federal and state air-quality standards, federally
designated Wilderness areas, and review under NEPA—that
can delay or prevent fuel-reduction projects, even in forests
at high risk of wildfire.

Fuel treatments also have the characteristics of a public
good: Many of their benefits—particularly cleaner air

from reduced smoke exposure and lower suppression
costs—extend far beyond the lands where they occur.® This
geographic mismatch between who pays and who benefits
from treatments discourages local investment and can lead
to free-riding by landowners who depend on public agencies
to bear the cost of wildfire prevention and suppression.

Overcoming these barriers will require coordinated

reform across several fronts. Many existing environmental
regulations could be carefully reformed to better account
for the costs of inaction that arise from overlooking the
beneficial role of fire and disturbance in maintaining forest
health. For example, environmental review processes under
NEPA often emphasize the immediate costs of disturbance
from treatment projects rather than the long-term costs of
inaction—delaying or diminishing efforts that would reduce
future wildfire risk and improve ecological outcomes over
time. Similarly, air-quality permitting under the Clean Air Act
and state-level clean air rules do not recognize the long-run
smoke reduction benefits of prescribed burns—Ilimiting
their use even though they can improve overall air quality
in the long term. Updating these frameworks would help
accelerate the pace and scale of proactive management,
especially for prescribed burns and large, landscape-scale
treatments that deliver the highest returns. Likewise,

other environmental protections—such as Wilderness
designations and endangered species rules—should better
recognize that many of the areas they safeguard are fire-

adapted ecosystems, where delaying or restricting proactive
management can, in some contexts, increase long-term
ecological and economic risk.

Moreover, expanding capacity remains essential. The chronic
shortage of forestry personnel and contracting resources of
the Forest Service limits implementation even where funding
exists. Historical examples offer guidance: New Deal-era
programs such as the Civilian Conservation Corps illustrate
how sustained federal investment in conservation workforce
capacity can expand on-the-ground land management

at scale. While we do not evaluate such programs in our
work, this historical precedent highlights how institutional
investment in workforce and implementation capacity could
help scale up fuel treatments and realize the economic and
ecological benefits documented in this report.

Finally, aligning incentives and reducing treatment costs
will be critical for scaling up implementation. Public—private
partnerships—such as reverse auctions in which contractors
compete to deliver cost-effective treatments on public
lands—can help expand capacity and improve efficiency.
The Forest Service's long-standing collaboration with
private firms in timber sales offers a model for how these
partnerships could be modernized to deliver fuel treatments
at scale. Extending these efforts beyond federal lands
through targeted subsidies and incentive programs can
encourage private landowners to invest in proactive fire-risk
reduction on their lands, helping align local actions with
regional mitigation goals.

Together, these efforts would strengthen the institutional
foundations needed to transform fuel treatments from an
underprovided public good into a scalable, self-sustaining
pillar of forest policy.

In sum, our findings provide compelling evidence that fuel
treatments are a cost-effective strategy for reducing wildfire
damages and restoring forest health. They offer a promising
pathway to address one of the most pressing environmental
challenges of the 21st century. Yet realizing their full potential
will require more than scientific consensus—it will demand
bold policy reform. Pairing thoughtful environmental policy
reforms with well-designed economic incentives can help
ensure that proactive forest management becomes the norm
rather than the exception across the western United States.

Beyond Wildfire Suppression

Fires that encountered Forest
Service fuel treatments burned
36 percent less total area. '
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