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About These Conference Proceedings

The recent Palisades and Eaton Fires in Los Angeles County offer an object lesson in the
challenges of addressing the increasing number and extent of losses from wildfire in the nation.
The county’s mountainous terrain and strong seasonal Santa Ana winds made it extremely
difficult to protect people and property from the fires, while past decisions related to
development, zoning, emergency management, and insurance heightened the city’s risk
profile. Similar to Los Angeles, other cities and towns across the nation will be confronted by
equally complex drivers and competing demands as they face the “Pyrocene” era.

Reducing the risks from high-intensity wildfires necessitates the creation of new ideas,
narratives, and reimaginations that disrupt the status quo and bring about transformative change
across systems and sectors over the long term. To that end, RAND and external partners with
experience in wildland fire management hosted a workshop to tap a network of diverse
representatives from the built environment, utility, and health system sectors to explore strategies
for making our communities, landscapes, and economies more resilient to the future of fire. The
workshop involved robust conversations supported by fire and research experts to identify
needed changes, barriers inhibiting those change, opportunities for intra-sectoral and cross-
sectoral synergy and support, and novel approaches to hard problems. This document presents
the proceedings of the event.

Community Health and Environmental Policy Program

RAND Social and Economic Well-Being is a division of RAND that seeks to actively
improve the health and social and economic well-being of populations and
communities throughout the world. This research was conducted in the Community Health and
Environmental Policy Program within RAND Social and Economic Well-Being. The
program focuses on such topics as infrastructure, science and technology, industrial
policy, community design, community health promotion, migration and population dynamics,
transportation, energy, and climate and the environment, as well as other policy concerns that are
influenced by the natural and built environment, technology, and community organizations and
institutions that affect well-being. For more information, email chep@rand.org.

Funding

Funding for this convening was provided by a generous gift from Peter and Emily Luchetti.
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Futuring the Pyrocene Workshop

Context for the Workshop

America has a wildland fire problem. Uncontrolled wildland fires—often simply called
wildfires—plague communities while fire-dependent ecosystems face a dearth of the renewing
burning they need. The uncontrolled, unwanted fires are causing a great deal of harm. For
example, nearly every (98.9 percent) lake in North America experienced at least one day covered
by wildfire smoke and nearly as many (89.6 percent) experienced 10 days covered in smoke and
ash! at levels high enough to impact the aquatic ecology of those watersheds.? Exposure to
smoke from wildland fires carries well-documented pulmonary and cardiovascular risk and even
fungal and microbial infectious diseases.® High wind events carry flames and embers throughout
urban built environments, sparking conflagrations that burn homes and claim lives.

The fallout of severe wildfires already causes major disruptions to daily life, regional
economies, and critical industries.* Additionally, estimates show that nearly 50 million homes
are in the vulnerable wildland-urban interface (WUI), a number that grows by about one million
every three years.” This means more than one third of American homes are built in areas with
elevated wildfire risk, with more joining them every year. And insuring against the risk of loss
from wildfire is an unsure thing for many vulnerable households, as the escalating crisis and its
overlap with other climate-driven disasters saw U.S. home insurers suffer their worst
underwriting loss of the century in 2023,° prompting many to withdraw from fire-prone areas
entirely.’

! Burke, Marshall, Margaret L. Childs, Brandon de la Cuesta, et al., “The Contribution of Wildfire to PM2.5 Trends
in the USA,” Nature, Vol. 622, 2023. As of Sept. 17, 2025: https://doi.org/10.1038/s41586-023-06522-6

2 David, Ashley T., James E. Asarian, and Frank K. Lake, “Wildfire Smoke Cools Summer River and Stream Water
Temperatures,” Water Resources Research, Vol. 54, 2018. As of Sept. 17, 2025:
https://doi.org/10.1029/2018WR022964

3 Gould, Carlos F., Sam Heft-Neal, Mary Johnson, Juan Aguilera, Marshall Burke, and Kari Nadeau. "Health effects
of wildfire smoke exposure." Annual Review of Medicine 75, no. 1 (2024): 277-292.

4 Wang, Dabo, Dabo Guan, Shupeng Zhu, et al., “Economic Footprint of California Wildfires in 2018,” Nature
Sustainability, Vol. 4, 2021. As of Sept. 17, 2025: https://doi.org/10.1038/s41893-020-00646-7

> Burke, Marshall, Anne Driscoll, Sam Heft-Neal, Junzi Xue, John Burney, and Michael Wara, “The Changing Risk
and Burden of Wildfire in the United States,” Proceedings of the National Academy of Sciences of the United States
of America, Vol. 118, No. 2, 2021. As of Sept. 17, 2025: https://doi.org/10.1073/pnas.2011048118

6 Smith, 1., “US Home Insurers Suffer Worst Loss This Century,” Financial Times, July 27, 2024. As of Sept. 17,
2025: https://www.ft.com/content/09a37793-7bea-4¢90-a47f-4536405458¢3

7 Flavelle, Christopher, Jill Cowan, and Ivan Penn, “Climate Shocks Are Making Parts of America Uninsurable. It
Just Got Worse,” The New York Times, May 31, 2023. As of Sept. 17, 2025:
https://www.nytimes.com/2023/05/31/climate/climate-change-insurance-wildfires-california.html
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Models of fire risk point to an acceleration in wildfire frequency and severity over the next
50 years.® U.S. federal authorities estimate wildfire acreage in national forests alone could
quadruple in coming decades.’ Factors driving this acceleration are manifold and include climate
change, vegetation changes and fuel growth, changes to the built environment, and growing
human activity in the WUI. Further increases in such trends could create economic and social
tipping points that result in, among other things, mass migration from wildfire-affected areas.

Concurrently, more than a century of fire management strategies biased toward full or near-
full suppression have left many ecosystems that depend on fire without it. Wildland fires carry a
slew of benefits in many cases, clearing habitat for diverse plants and animals, as well as
controlling pests and heavy fuel loads that create direct risk for human communities.!? This lack
of positive, renewing fire has both directly harmed ecosystems and natural resource values across
the continent and increased the size, frequency, and impact of fires. The combination of natural
wildfire, humans’ continued suppression of wildfire, and the climatic pressure created by burning
fossil fuels places the world in what some see as a new geological era defined primarily by its
alteration of the historical rthythms of burning and regrowth: that of the “Pyrocene.”

Historian Steven Pyne coined the term Pyrocene in 2015 to refine the idea of the
Anthropocene as one fundamentally driven by humanity’s relationship with fire, control over it,
and the breaking of natural cycles and systems around it.!! According to Pyne, the Pyrocene is,
“a fire age that is equivalent in stature to the ice ages of the Pleistocene” and, through
understanding and pushing to alter the practices that drive us further into such an age, the term
focuses energy on “the search for a usable future.”!? It is in service of that search for a usable
future that this workshop was organized.

There is a large amount of uncertainty over what our future in the Pyrocene will look like.
This is a modeling problem, and the complex and nonlinear environmental systems and human
behavior at play are hard to predict. Particularly challenging is the great uncertainty associated

8 Hicke, J.A., S. Lucatello, L.D., Mortsch, J. Dawson, M. Dominguez Aguilar, C.A.F. Enquist, E.A. Gilmore, D.S.
Gutzler, S. Harper, K. Holsman, E.B. Jewett, T.A. Kohler, and KA. Miller, 2022: North America. In: Climate
Change 2022: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Sixth Assessment
Report of the Intergovernmental Panel on Climate Change [H.-O. Portner, D.C. Roberts, M. Tignor, E.S.
Poloczanska, K. Mintenbeck, A. Alegria, M. Craig, S. Langsdorf, S. Loschke, V. Moller, A. Okem, B. Rama (eds.)].
Cambridge University Press, Cambridge, UK and New York, NY, USA, pp. 1929-2042,
doi:10.1017/9781009325844.016.

9 Farmer, Sarah, and Jennifer Moore Myers, “Economic Risks: Forest Service Estimates Costs of Fighting Wildfires
in a Hotter Future,” US Forest Service Research and Development, July 30, 2024. As of Sept. 17, 2025:
https://research.fs.usda.gov/srs/articles/economic-risks-forest-service-estimates-costs-fighting-wildfires-hotter-future
19 pausas, J. G., & Keeley, J. E. (2019). Wildfires as an ecosystem service. Frontiers in Ecology and the
Environment, 17(5), 289-295. https://doi.org/10.1002/fee.2044

" Pyne, Stephen J., (2015). The fire age. Adeon. As of Sept. 23, 2025: https:/acon.co/essays/how-humans-made-fire-
and-fire-made-us-human

12 Pyne, Stephen J., The Pyrocene: How We Created an Age of Fire, and What Happens Next, University of
California Press, 2022, p.4.
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with the human agency inherent in our personal actions and public policy decisions. The right
policies can be used to reduce the impacts of wildfires on households, communities, regions, and
even the nation while reintroducing the natural benefits of wildland fire in many ecosystems. In
short, whether the future of wildland fire results in disaster or renewal is unknown but is largely
up to us.

About of the Workshop

Researchers from RAND’s Community Health and Environmental Policy Program (CHEP)
and outside partners brought together big-picture, future-focused thinkers and influencers to
understand the broad future of fire and how seemingly disparate parts of society might interact
with it. More specifically, the workshop was intended to consider the future of three systems:
utilities, health and healthcare, and the built environment. The workshop drew on foresight and
futuring methods'? designed not to predict the future but to start identifying certain signals, signs,
and trends that might point to what the future could hold.'* In this context, researchers define
“futuring” as: “the identification, creation and dissemination of images of the future shaping the
possibility space for action, thus enacting relationships between past, present and future,” and it
was around this idea of the exercise that our workshop was organized.!> Attendees included
experts in the three sectors as well as wildland fire-specific experts and wildfire survivors. They
had a mix of focal areas across the country and the American West. The workshop followed
Chatham House Rules!® to encourage open and unfettered dialogue in a protected environment.

The workshop was designed around four sessions:

1. Introduction to the Day: In this plenary session, we set the stage for the day’s
discussions by introducing the concept and practice of futuring and provided a general
overview of what we mean when we talk about “wildland fire.”

2. Health/Utilities/Built Environment and the Wildland Fire Future: In this breakout
session, sector-specific groups were guided to brainstorm changes their sector could
make to respond to the wildland fire future.

13 Bendor, Roy, Elina Eriksson, and Daniel Pargman. “Looking backward to the future: On past-facing approaches
to futuring.” Futures 125 (2020): 102666. https://doi.org/10.1016/j.futures.2020.102666

14 Jahangiri, Katayoun, Mohammad-Rahim Eivazi, and Ardeshir Sayah Mofazali. "The role of Foresight in
Avoiding Systematic Failure of Natural Disaster Risk Management." International Journal of Disaster Risk
Reduction 21 (2017): 303-311.

Habegger, Beat. "Strategic foresight in public policy: Reviewing the experiences of the UK, Singapore, and the
Netherlands." Futures 42, no. 1 (2010): 49-58.

15 Oomen, Jeroen, Jesse Hoffman, and Maarten A. Hajer. “Techniques of futuring: On how imagined futures
become socially performative.” European Journal of Social Theory, 25, no. 2 (2022): 252-270.
https://doi.org/10.1177/1368431020988826

16 Chatham House, “Chatham House Rule,” Chatham House Rules, undated. As of Sept. 17, 2025:
https://www.chathamhouse.org/about-us/chatham-house-rule
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3. Amplifying Responses through Cross-Sector Engagement: In this breakout session,
we reconstituted cross-sector groups to learn how other sectors might respond to the
future of wildland fire and identify areas of potential conflict between sector-based ideas
and opportunities for support and synergy among them.

4. A World of Possibilities: In this closing plenary session, we recapped the ideas
developed in the breakout sessions to consider the wide variety of potential approaches to
living with wildland fire that may be possible.

See the Appendices for more information on the attendees and meeting agenda.

Session 1: Introduction to the Day

This session was designed to give attendees a common starting point for the day’s
discussions. It began with an overview of the workshop’s purpose, with an emphasis on big-
picture thinking and backcasting—in which a desired future is imagined and then steps to
achieve that future are identified by working backward from it. Next, participants were
introduced to the basic concepts of futuring, focusing on the approach’s ability to inspire
creativity in policy and action discussions and its aim to cut through problems plaguing complex
policy challenges, specifically in a future world where cross-sectoral work will likely be
necessary to help deal with wildfire issues.

Next, the session shifted to establishing basic understandings of fire, wildfire, wildland fire,
the Pyrocene, and the current state of wildland fire management. Presenters offered an overview
of the current approach to fire management, noting that members of the fire management and
response system typically engage in internal conversations within that community. Presenters
pointed out that the workshop represented an opportunity to: 1) bring in different voices often
not part of the fire conversation and 2) engage in long-term thinking matching the longer-term
nature of the scale of change.

The audience was provided with the following working terms to support the subsequent
sessions:

e Wildland fire: any non-structure fire that occurs in vegetation or natural fuels including

prescribed fire, managed wildfire and wildfire

e Wildfire: a wildland fire originating from an unplanned ignition

e Community: a group of people living in the same place or sharing common attitudes,

interests and goals.

The session showcased the dramatic growth of areas affected by wildfire in the past 25 years
and highlighted the need for new management solutions involving a large base of stakeholders.
Presenters shared examples of fire’s impacts, including fire’s effects on local economies and the
national economy, and the effects of fire and smoke on physical health. Highlighted strategies for
managing fire included safely and effectively suppressing fires when needed, intentionally using
fire—or delaying suppression of it—where allowable, managing natural resources through non-



fire means, and learning to live with wildland fire as a constant but—hopefully—not always
dangerous presence. Learning to live with fire was identified as a collective responsibility of all
sectors and settings and was highlighted as a goal of the workshop.

Toward the end of the session, presenters provided a description of the Pyrocene era,
emphasizing that catastrophic fires are, at least partially, a result of our modern world and that
previous tactics to suppress fire would not be successful.

Session 2: Sectors (Health, Utilities, the Built Environment) and the
Wildland Fire Future

In this session, participants were asked to explore what their respective sectors might look
like in 2075, how those sectors might interact with wildland fire in the future, and how the
sectors might be made more resilient for the Pyrocene. Participants were assigned into breakout
groups based on their sectoral expertise, with wildfire experts distributed across sectors.

Health Sector Group Discussion

Over the course of the session, discussants described how the health sector could undergo
significant transformations in 2075, highlighting the potential adaptive and transformative
capacities of the health sector to meet growing wildfire challenges.

Throughout the first part of the session, discussants offered many ideas on the future of the

99 ¢

health system. A few examples included “personalization of data + care,” “massive increase in
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health spans,” “inequality of access and resources,
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expansive (re)definition of health (health >

2 ¢

disease),” “restructure of funding model,” “heavily monitored human health,” “redefining

9 <6

aspects of health in a non-Western way,” “[artificial intelligence] capable of making most
decisions autonomously, but staffing challenges remain in times of crisis,” and “greatly advanced
diagnoses and medicine.”

Participants discussed these items, constructing several potential futures, ranging from a
“solar punk” scenario where problems are solved and inequality is reduced to a “cyberpunk”
scenario characterized by inequality and corporate dominance. The idea of planetary scale health
and health systems was also discussed. Here, health-providing systems as well as the broader
systems necessary for health (water, air, environment, etc.) would be both locally and globally
managed, improving information sharing, monitoring, and resource pooling. Someone living in
the United States could, for instance, buy into a German healthcare provider system, and health
information relevant across contexts would be shared seamlessly (for instance related to
infectious disease outbreaks across nations). This system leveraged emerging technologies and
new modes of governance to provide health and healthcare.

Discussants described their hopes for this health system: for more joy, inclusivity, and
productivity in health. Achieving these hopes necessitated both advancements in technology and
a human-centric approach to health delivery. The idea of eliminating unnecessary suffering



through preventative approaches to healthcare, while accepting diseases, death, and other health
burdens, was also mentioned. Participants also focused on the importance of community and a
broader system of health, including via self-determination in health and equitable distribution of
resources, and a move away from only Western models of health towards more integration of
non-Western medical modalities and health emphasizing prevention. Some of these new modes
of healthcare would be provided by improvements in data, including hyperlocal and personal
data devices for monitoring personal and environmental health variables. While useful for
decisionmaking, participants noted that data autonomy would be necessary and that data should
be used to guide decisionmaking not dictate decisions.

Participants then shifted their focus to the ways the health sector might relate to wildfire in
2075. As in the start of the session, they offered initial views, including “preventative healthcare
for people near fires/responding to fires, including masks, air purifiers, and mental health”, “loss
of outdoor recreation opportunities due to intense/long-lasting smoke,” “better air monitoring of
effects,” “health independent of fire (or dependent?),” and “beneficial fire.”

In discussing these ideas, they noted that fire already has a disproportionate effect on
marginalized communities and that there is a large information deficit concerning the effects of
smoke and fire. Participants argued that disproportionate impacts would likely continue without
better data and monitoring to address fire-related health issues. Discussions also touched on the
importance of understanding the comprehensive value of life, including mental health, when
making decisions about living with fires.

The group noted that the health sector will have to embrace a certain degree of health impacts
from fire, and that it should focus more on mitigation than avoidance. Given there will inevitably
be more fire, and with it smoke and airborne pollutants, there must be an accepted level of risk
exposure. The idea of living with fire risk and implementing mitigation strategies was proposed,
along with changing the risk profile to reduce heavy smoke exposures. Participants noted that
achieving this would necessitate a certain number of fires and that narratives would need to shift
from all fire as a disaster to be feared towards fire as a natural phenomenon to be embraced or
even celebrated (“We keep putting up fire as a threat, so people won’t want to live with it”).
They also described the potential for some levels of disagreement by the public—on the levels of
good fire to aim for and whether more integrated human/fire approaches should even be
attempted—and noted that these tensions would need to be navigated. The health system could
have a role to play in shifting these narratives, with community health workers and other
frontline health workers taking on the role of a public educators on fire safety and the need for
integrative health systems that consider environmental factors.

Throughout, questions were raised on autonomy in decisionmaking and choice on living
with, and in, risk—whether individuals could choose to live in a high wildfire risk area, who
bore burdens of responsibility if risks were realized, and the equitability around policy decisions
that transferred risks from one community to another (e.g., by prescribed burns that changed who
was burdened by smoke from fires). This discussion, coupled with the discussions from the first



part of the session on issues of data sovereignty, whose voices count, and the role of data in
driving or dictating in decisionmaking, points to several tradeoffs that might need to be
navigated in 2075.

Utilities Sector Group Discussion

During this session, the group discussed the major advancements in energy and water
systems they saw coming, as well as the pressures those systems would likely face in 2075.
Participants shared their notions of what the utilities sector would look like in 2075, with
conflicts between some participants’ ideas. Some ideas put forth included: the use of Al-enabled
grid management through increasingly ubiquitous data-gathering sensors and data oversight and
maintenance, fragmented urban areas with their own autonomous utility setups, more-expensive
utilities, cheaper and widespread utilities, a fully electrified economy with nationwide energy
markets, a hydrogen-based energy economy, an expansion of renewables and batteries, a less
resource—intensive society, a deindustrialized society needing less energy overall and therefore
relying less on combustion for energy sources, and increasingly expensive water. This
brainstorming built toward one point of broad agreement—the existing world of utilities could
not be maintained, both because it is too resource intensive and because the system is too
vulnerable to hazards, including wildland fire.

Subsequently, discussants considered questions about the future related to the availability and
cost of water and power, the centralization or decentralization of the power grid, where resources
will be sourced, levels of resource needs, alternative energy sources of energy, ecological
demands, the federal and state relationship, and water-driven climate migration play, as well as
equity issues related to these topics. On the issue of a centralized or decentralized power grid,
there was unanimous agreement that fossil-fuel based combustion sources will gradually fade
out, with the notable exception of concrete and steel manufacturing where combustion is a
necessity, while the share of power from renewables, nuclear, hydrogen, and others in the overall
energy mix will increase. They identified localized microgrids based on non-fossil fuel sources
as likely for both urban and rural communities and noted that such an approach builds hazard
resilience into these systems. Power was also imagined as more plentiful and affordable.
Discussants also explored how microgrids could also be interconnected, providing some of the
benefit of traditional, centralized grids.

Participants agreed that water is a fundamentally different problem to power because of the
simple fact that “water molecules are harder to move than electrons,” meaning sourcing would
become even more localized than for energy. They imagined this would be done through
expanded recycling processes and use of local groundwater sources. Participants reported
expecting water sourcing to become more localized and diverse, but also that large urban centers
that import water will still exist and possibly grow. The topic of desertification was raised, with
the group suggesting that water demand overwhelming supply will force people to move out of
inland drought-impacted areas and to either coastal regions or urban centers with a robust



infrastructure. Discussants also noted that while power will get cheaper, water will only get more
expensive as it gets scarcer. The current trend of decreasing water use per capita will continue,
but not indefinitely. They identified Las Vegas as the ultimate plateau of how water-efficient a
city can get.

In the discussion of more-distributed and localized water and power systems, the topic of
equity came up. Participants noted that a centralized system distributes shocks somewhat equally
to different communities—if one community’s power supply is destroyed then every town that
uses the same utility company will help pay for the rebuilding. On the other hand, in a distributed
system, an already-affected community would have to pay for its own rebuilding, decreasing the
apparent resilience of such an arrangement.

The group was then prompted to think about how fire might interact with the future of
utilities, which shifted the discussion to fire-hardened homes and cities. One participant
mentioned that while it is expensive to transform an existing structure to a fire hardened-one, it is
nearly impossible to rebuild a community after a fire, so hardening efforts will have to be
proactive rather than reactive. Discussants noted that continued fires in the WUI will drive more
people to denser, more-protected urban areas, with cities needing to defend themselves. One
participant put forward the idea of urban “walls” or “demilitarized zones” consisting of a large
swath of open space or even a mile of concrete. One particular concern discussed was how WUI
communities would respond to a wildfire that caused partial damage to structures but did not
destroy the community completely. The issue of fire insurance and building codes was also
briefly raised.

On the issue of resilience, participants envisaged a future utility sector with greater episodic
resilience to individual incidents. They pointed to microgrids that maintain some connection to
larger grid systems, enabling targeted shutoffs that affect fewer people and more balancing
options to bring power back online if some area is damaged. They agreed that this episodic
resilience is easier to achieve with power than water. The only clear suggestion for water
resilience was more storage in newly built areas. Discussants generally agreed that there will
never be a large enough water supply to fight an urban conflagration, and that it would be
impossible to have enough immediate storage to supply an urban area post-fire for any extended
time.

One participant suggested that the relationship between the public and utility providers must
change, indicating that there is too much animosity for companies, which ultimately are just
extensions of the public will, and that by suing a utility company, the public is just suing
themselves. The participant argued that more responsibility and ownership must be taken on by
the broader public for the management and maintenance of utilities.

Built Environment Group Discussion

Discussants in the built environment group were initially asked to consider what the built
environment might look like 50 years in the future, with a focus on big picture thinking.



Nevertheless, there was significant representation in the group of people involved in the
Palisades and Eaton Fires (both affected residents and those supporting recovery efforts), and the
discussion was heavily influenced by those events, leading to a focus on practical, near-term
strategies rather than speculative, “pie in the sky” ideas.

The group focused their discussion on California, and most participants agreed that
urbanization will continue, with more people living in cities and denser communities, especially
multifamily housing. They noted, however, that there will still be peri-urban and exurban
communities, leading to a heterogeneous mix of built environments. One participant noted that
even with population stagnation in the state, aging housing stock and the desire for nuclear
family living will likely lead to persistent housing shortages. There was consensus that future
growth will concentrate in existing communities, and participants suggested that building stock
will gradually adapt to be less fire prone. One participant suggested that the costs of energy and
water needed to maintain buildings in a hotter climate will potentially drive people to build
underground.

The group then shifted to discussing how wildland fire in 50 years would impact the built
environment and vice versa. Fire experts noted that fires in 2075 will be more intense, frequent,
and extreme due to climate change and continued development in fire-prone areas. Participants
discussed the distinction between WUI fires and purely urban fires, with the Palisades Fire cited
as an example of an urban fire that spread due to vegetation and building proximity. They noted
that the design and materials of homes (e.g., glazing, venting, spacing) can determine whether
fires spread house-to-house or are contained. Some discussants pointed to how economic
pressures, insurance rates, and state climate laws will shape where and how communities are
built. Beyond fire itself, participants noted that an increase in the amount and severity of fire
would likely bring increased risks of post-fire debris flows, air pollution, and other cascading
hazards.

The discussion next shifted to considering how the built environment sector could adapt to
the future of fire. Landscaping with indigenous plants, xeriscaping, and integrating nature-based
solutions were seen as important trends for resilience. Participants speculated about moving
some of the built environment underground, though these ideas received less attention compared
to more conventional approaches. While technology (e.g., early detection, fire-resistant
materials) was put forward as important to adaptation efforts, there was skepticism about over-
reliance on tech solutions whose efficacy has not been proven. One discussant with experience as
a firefighter said, “We have never, ever controlled those fires that scare us and destroy these
communities. We have never stopped these fires. They stop, then we move in and manage.”

Creating new buildings that are more fire-resistant (e.g., improved glazing, venting, fire-
resistant materials) was emphasized as a key adaptation strategy, though there was general
acknowledgement that efforts will be needed to retrofit existing communities. Participants
acknowledged that retrofitting will be expensive. Another idea supported by many participants
was the creation of buffers to slow or stop fire spread. Such buffers included landscape “moats”



around communities and the construction of newer, more-fire resistant buildings around existing
less-resistant ones.

Participants acknowledged that fire cannot be fully suppressed and that communities must
learn to live with it by focusing on resilience and recovery rather than just preventing or fighting
fires. Some advocated for managed retreat from the most fire-prone areas and limiting
development in high-risk zones, though they noted that such approaches face social and political
resistance. Participants with experience in the Palisades and Eaton Fires noted that community-
based efforts to build consensus around rebuilding visions were complicated by competing
narratives, such as the weakening of city codes to incentivize rebuilding quickly and taking a
more-measured approach to land use, materials, and the character of the affected communities.

There was a robust discussion about social resistance to needed adaptations and possible
incentives to overcome these barriers. The participants discussed a number of incentives that
might be used to overcome resistance to change which included insurance incentives, state laws
overriding restrictive homeowners’ associations (HOAs) (e.g., laws that override HOA
landscaping requirements to allow homeowners to install native or xeriscaped yards), and
community-based interventions. Several discussants noted that poorer communities may adapt
faster due to necessity, while wealthier areas may resist change.

One of the key takeaways from the session was recognition that adaptation is not just a
technical or economic challenge, but also a social one, requiring shifts in community attitudes
and behaviors.

Session 3: Amplifying Responses Through Cross-Sector Engagement

In this session, group members were asked to consider how future sectoral responses to
wildfire might interact with one another, identifying both areas of potential conflict between
sector-based ideas and opportunities for support and synergy among different sectors.
Participants were assigned into three different breakout groups that shuffled the original groups,
providing a mix of attendees from each sector and a different mix of wildland fire experts in
each. To begin the session, members of each sector were directed to share with their new group
the results and high points of their discussions from Session 2.

Breakout Group A Discussion

After each sector summarized their envisioned future, the issue of migration initiated a
broader discussion of population moves and changing demographics. There was some pushback
on the idea of managed retreat, with a participant stating that, “The only managed retreat I can
think of in American history is the resettlement program. I can’t imagine that happening now.”
Some participants raised the issue of population decline leading to housing being abandoned, and
others noted that communities with economic challenges could face obstacles paying to manage
fire or retrofit old buildings. One participant noted that people living in rural retirement areas are
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likely to face combined challenges of limited resources and poor health, and such communities
may simply be abandoned over time.

The discussion shifted to the topic of distributed energy grids based primarily on solar and
large numbers of batteries. Representatives from the utilities group suggested that distributed
energy systems could reduce power shutoffs, which is important for people managing heat. One
participant raised doubts about whether a distributed energy system focused on solar and
batteries could meet projected power demands. Several participants brought up the issue of data
centers, pointing to the large amount of energy and water used by such businesses and suggesting
that they may need to have their own energy sources.

Another topic raised was the issue of people’s fear of fire and the need for better education
about the benefit of fire if we are “going to live with it.” One participant asked, “Can we love
it?” Another said, “I would love better air purification and preventing childhood exposure. I'm
willing to bet we will invent in the next 50 years, but the social piece seems more pressing.
Technology, we love. That’s almost an easier fix than ‘let’s change our fundamental societal
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relationship [to fire].”” One suggestion was to think about managing exposure to fire like
managing exposure to seasonal pollen because both are given as part of living on earth. Another
participant noted that Western systems need lots of low-intensity fire to manage potential harm
to water systems.

Speaking about how to integrate built environment and health adaptations, one participant
suggested tracking smoke exposure and looking for opportunities in buildings’ passive and active
heat and smoke management systems for resilience, e.g., using positive pressure ventilation in a
house which doesn’t allow smoke or embers to come in. Another participant indicated that in 50
years, the amount of data and of computing power could support planetary-level understanding
of where air pollution, water resources, and smoke are. They suggested that such information
would encourage more-effective local responses, though another participant noted that having
data without the resources to fix problems doesn’t lead to solutions.

The discussion then shifted to watershed management as critical to better managing
ecosystems. One participant noted that, “Watershed was a justification for creating the national
forest[s].” Several participants agreed that that local water collection would be helpful and
pointed to co-benefits in addressing heat.

Toward the end of the session, one participant suggested that the discussion had focused too
much on reacting to fire rather than how communities can be proactive, for example, by using
fire as a tool for landscape management. Another noted the importance of federal policy, such
FEMA'’s role, help with the energy transition, subsidizing things that would enable adaptation,
but wondered whether the current administration supports this approach.

The moderator concluded the session by highlighting key themes from the discussion, such
as thinking about adaptations as tools to help people not be afraid of fire. Another key theme was
the importance of stories, in addition to data, in motivating change.
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Breakout Group B Discussion

The session began with a discussion led by representatives of the built environment sector,
which touched on some of the challenges related to incentives for fire resilience in the home and
at community level. This led to a larger discussion about the incentives for facilitating change,
including the need for incentive systems like insurance to create change in behaviors, stronger
enforcement, and public education and cultural changes. Participants noted that there is a “speed
of action” challenge with the pace of changes in fire frequency and severity outpacing people’s
reactions and resulting in mounting catastrophic losses, with actions necessitating shifts towards
mitigation rather than stronger suppression.

After presentations from health sector and utility sector representatives, discussants focused
on new modalities of governance as crosscutting synergies across the sectors. New multilaterism
and planetary governance were offered as two new approaches to governance, both of which
linked together localities for collaboration, coordination, and decisionmaking. Focusing on new
multilateralism, discussants outlined a few challenges in implementing this idea. They described
how tensions would likely arise in balancing personal freedoms with collective good and that
allowing for greater degrees of personal agency could likely result in greater volatility and the
potential for catastrophe. They also noted that stakeholders that needed to work together would
have many different and sometimes conflicting interests. Some sort of authority would be
necessary for coordinating actions and rectifying differences across stakeholder groups.
Multistakeholder engagement would be time consuming but necessary to avoid catastrophic
mistakes.

The discussion shifted towards the Palisades and Eaton Fires. Discussants described the
difficult discussions related to navigating conflicting aims in the rebuild. Proposals were made to
leverage insurance and borrow against future savings derived from investing in resilience. They
noted that the fire profile of the urban Pacific Palisades and Altadena areas were connected with
how the wildlands were managed; federal authorities need to be brought in to improve the lands
that they managed in a way that supported a shared vision of ownership, just as Palisades and
Altadena decisions would need to be harmonized with federal land management goals. This
potentially new governance relationship between urban and federal stakeholders was framed as
an example of new multilateralism. Achieving it could better optimize outcomes, maximizing the
value of federal land management decisions as well as urban rebuilding. If done well, this would
result positive collective benefits.

Discussants noted that developing new cooperative relations would be difficult, involving
navigating new contracting mechanisms, managing liabilities, and taking more proactive
approaches to fire risk management. Mechanisms for cooperation would need to be streamlined,
relations developed more proactively ahead of rather than after catastrophic fires, and risk would
need to be assumed differently via specific vehicles or agencies. Here, the U.S. Army Corps of
Engineers was highlighted as an organization that could take on large risks for large scale
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developments. Quantifying and crediting proactive forms of living with fire and identifying the
causal factors behind destructive conflagrations were both identified as necessary step towards
proactive and risk-sensitive forms of living with risk. Such quantification and management
would be necessary to shape policy as well as fund mitigation options. Borrowing against the
value of prescribed fire was identified as a potential way towards proactive risk management.
Long-term insurance contracts based on risk models that lowered long-term premiums was
another way to better manage risk.

Breakout Group C Discussion

After sectors sector summarized their envisioned future, the discussion focused on possible
futures interacted. First, as homes become more tech-integrated with large batteries for
microgrids, more pollutants will be released when fire affects communities. Participants also
discussed the implications of the change in cultural attitudes towards fire. The group accepted a
continued vulnerability to fire, with communities still burning with some regularity. Thus, the
cultural acceptance of fire will ultimately become an acceptance of impermanence and an
embrace of mobility. Discussants noted that, currently, people are evacuated from threatened
areas without much thought for possessions they can’t take with them and speculated that in the
future there might be more attention paid to evacuating or hardening irreplaceable mementos and
heritage heirlooms or artifacts. Some participants went so far as to picture a semi-nomadic
society, moving somewhere new when a fire burns through, and building trends focusing on
houses that are designed to be easily rebuilt.

This discussion of impermanence pointed to an epochal shift. Participants explained how
many of the things that make our society fixed and permanent, like the nuclear family or
democracy, were created in the Holocene, and might not survive the new Pyrocene. If the
Pyrocene truly represented a new era, then living with fire would mean redefining many of these
aspects of life.

Session 4: A World of Possibilities

In this closing plenary session, all participants reconvened to recap the ideas developed in the
breakout sessions and consider the wide variety of potential approaches to living with wildland
fire that may be possible. All participants were invited to share broad takeaways through a series
of live online polls conducted during discussion, asked through the web platform Slido. As
answers to these questions appeared, they were used to moderate group discussion.

In a few words, what was something you learned from the discussions today?

Respondents listed the main ideas they had gotten from the day, as shown in Figure 1.

2 ¢

Discussions focused on four of the identified themes: “solar punk,” “who pays,” “nomadic

infrastructure,” and “grow in the right places.”
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Figure 1: Responses to the question: “In a few words, what was something you learned
from the discussions today?”

Integrate nature-based solutions

Urban conflagration vs wildfire

Instability
We have a fire deficit!

concentric-circle concepts of community
Living with fire

Use fire Visioning
Who pays?

Urban Priorities Solar punk

Watershed management as fire management

Transcend beyond existing governance strucutre

Living (well) with fire

NOTE: Font size and color correspond with frequency of mentions.

Discussion started with a focus on solar punk, a genre of speculative science fiction, which
participants described as encapsulating a positive future where technology is an enabler of social
change, enhancing wellbeing. They contrasted solar punk to a bleaker cyberpunk future.
Participants then focused on ideas of paying for resilience, highlighting challenges related to
costs of insurance, recovery, and mitigation—which could be driving forces behind waves of
migration out of risk-prone areas. Here, they also touched on “nomadic infrastructure” as a way
for people to live well with fire by more easily moving with, around, or in response to it.

Based on what you learned today, what is your biggest hope for our future living with
fire?

Moderators shifted the discussion to the next question, aiming to pull the hopeful notes
attendees emerged from discussions imagining, with answers shown in Figure 2.
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Figure 2: Responses to the question: “Based on what you learned today, what is you biggest hope
for our future living with fire?”

Indigenous viewpoint

Survivor-informed governance and processes

We can adapt People do not fear wildfire

More good fire change with co-benefits Multispecies justice

Resilience Embracing it Prescribed burn
Good fire

no non-deliberate exposure
We have quadrupled the amount of fire in the US...

Technology advancement Lack of an alternative

More low/moderate intensity fire

NOTE: Font size and color correspond with frequency of mentions.

Discussion about the responses to the second question focused on the idea of embracing fire.
Participants noted that each sector—and each community—will need to embrace their own roles
in the ongoing management of wildland fire and the understanding of risk in a world with more
“good fire” in service of fighting “bad fire.”

Based on what you learned today, what is your biggest fear for our future living with
fire?

The final question focused on what fears emerged in participants’ minds following the
conversations, with results shown in Figure 3.
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Figure 3: Responses to the question: Based on what you learned today, what is your biggest fear
for our future living with fire?

Politicization of key issues

Undeniably challenging times ahead

Continue
Lack of vision .
the poor do what they must Political hurdles
Singleness . .
transformative negative force
battle
Fear of fire fire L“"ng in silos solutions
Erasure
wuo

i status tech

Stasis Doom loop
perpetuate contracting

Lack of commtment Water scarcity

Rebuilding the same

NOTE: Font size and color correspond with frequency of mentions; “wuo” in the figure above is likely a typo in
the participants’ mentions in place of the discussed term “WUI.”

Responses to this final question drove a discussion of many key issues centered on the need
to operate in a multilateral way and pursue pathways of action that did not just conform with
what had occurred in the past. Participants expressed some fear that the multilateralism required
might not emerge or that systematic inertias might stymie the operational creativity needed for
new policies and understandings to take root.

Conclusions

Over the course of four sessions, conversations between researchers, wildland fire experts,
and representatives of three infrastructure sectors—utilities, health and healthcare, and the built
environment—engaged in intentional attempts to imagine possible futures in the Pyrocene. These
conversations touched on topics such as the need for multilateral thinking, perceptions and
understandings of both wildland fire and resilience, and the ways America’s future living with
fire will affect seemingly distant and disparate elements of society.

The nation’s growing fire crisis, characterized by wildland fire often seen as negative rather
than a needed process for wildland and societal health, inspired conversation on altering the
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ways communities think about their relationships to their health, the sources of their energy and
water, and even their sense of place and permanence.

The range of these conversations highlights the need for such interdisciplinary dialogue in
thinking about and planning for the future. It is the hope of the authors—communicated at the
workshop’s conclusion to its participants—that this effort stands as the first rough draft of a
series of attempts at building such dialogue. This dialogue would eventually inform the
development of practical and meaningful policy, technology, and education to help live with fire
in the Pyrocene.
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Appendix A. Participant Selection and Composition

Workshop participants were drawn from three infrastructure sectors—utilities, health and
healthcare, and the built environment—and included researchers and industry professionals.
Additionally, researchers and industry professionals focused on wildland fire, disaster risk and
resilience, and climate change were added to the group to augment sector-specific expertise.

All attendees were invited directly through organizers’ personal networks, professional
connections, or other invitees’ suggestions. In total, 35 participants attended the workshop and
were divided roughly evenly among the three sectors based either on their professional
positionality or their ability to provide contextual wildland fire-specific information to certain
groups.

Attendees’ professional roles ranged from private for-profit businesses, nonprofits,
governmental agencies, research institutions, and universities. All attendees were currently
employed in one of the sectors or areas described above or recently retired after careers in those
areas.

The authors of this document served as organizers, moderators, notetakers, and observers of
the workshop but did not participate in the futuring exercises. Their contributions to discussions
were limited to their moderation roles.
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Appendix B. Event Agenda

e 9:30-10:00: Networking coffee

e 10:00-10:45: Introduction to the Day—In this plenary session, we will set the stage for
the day’s discussions by introducing the concept and practice of futuring and provide a
general overview of what we mean when we talk about “wildland fire.”

e 10:45-11:00: Break

e 11:00-12:30: Health/Utilities/Built Environment and the Wildland Fire Future—In this
breakout session, sector-specific groups will be guided to brainstorm changes their sector
could make to respond to the wildland fire future.

e 12:30-1:15: Lunch

e 1:15-2:30: Amplifying Responses through Cross-Sector Engagement—In this breakout
session, we will reconstitute cross-sector groups to learn how other sectors might respond
to the future of wildland fire and identify areas of potential conflict between sector-based
ideas and opportunities for support and synergy among different sectors.

o 2:30-2:45: Break

e 2:45-3:30: A World of Possibilities—In this closing plenary session, we will recap the
ideas developed in the breakout sessions to consider the wide variety of potential
approaches to living with wildland fire that may be possible.

19



References

Bendor, Roy, Elina Eriksson, and Daniel Pargman. “Looking backward to the future: On past-
facing approaches to futuring.” Futures 125 (2020): 102666.
https://doi.org/10.1016/j.futures.2020.102666

Burke, Marshall, Anne Driscoll, Sam Heft-Neal, Junzi Xue, John Burney, and Michael Wara,
“The Changing Risk and Burden of Wildfire in the United States,” Proceedings of the
National Academy of Sciences of the United States of America, Vol. 118, No. 2, 2021. As of
Sept. 17, 2025: https://doi.org/10.1073/pnas.2011048118

Burke, Marshall, Margaret L. Childs, Brandon de la Cuesta, et al., “The Contribution of Wildfire
to PM2.5 Trends in the USA,” Nature, Vol. 622, 2023. As of Sept. 17, 2025:
https://doi.org/10.1038/s41586-023-06522-6

Chatham House, “Chatham House Rule,” Chatham House Rules, undated. As of Sept. 17, 2025:
https://www.chathamhouse.org/about-us/chatham-house-rule

David, Ashley T., James E. Asarian, and Frank K. Lake, “Wildfire Smoke Cools Summer River
and Stream Water Temperatures,” Water Resources Research, Vol. 54, 2018. As of Sept. 17,
2025: https://doi.org/10.1029/2018WR 022964

Farmer, Sarah, and Jennifer Moore Myers, “Economic Risks: Forest Service Estimates Costs of
Fighting Wildfires in a Hotter Future,” US Forest Service Research and Development, July
30, 2024. As of Sept. 17, 2025: https://research.fs.usda.gov/srs/articles/economic-risks-
forest-service-estimates-costs-fighting-wildfires-hotter-future

Flavelle, Christopher, Jill Cowan, and Ivan Penn, “Climate Shocks Are Making Parts of America
Uninsurable. It Just Got Worse,” The New York Times, May 31, 2023. As of Sept. 17, 2025:
https://www.nytimes.com/2023/05/3 1/climate/climate-change-insurance-wildfires-
california.html

Gould, Carlos F., Sam Heft-Neal, Mary Johnson, Juan Aguilera, Marshall Burke, and Kari
Nadeau. "Health effects of wildfire smoke exposure." Annual Review of Medicine 75, no. 1
(2024): 277-292.

20


https://doi.org/10.1016/j.futures.2020.102666
https://doi.org/10.1073/pnas.2011048118
https://doi.org/10.1038/s41586-023-06522-6
https://www.chathamhouse.org/about-us/chatham-house-rule
https://doi.org/10.1029/2018WR022964
https://research.fs.usda.gov/srs/articles/economic-risks-forest-service-estimates-costs-fighting-wildfires-hotter-future
https://research.fs.usda.gov/srs/articles/economic-risks-forest-service-estimates-costs-fighting-wildfires-hotter-future
https://www.nytimes.com/2023/05/31/climate/climate-change-insurance-wildfires-california.html
https://www.nytimes.com/2023/05/31/climate/climate-change-insurance-wildfires-california.html

Hicke, J.A., S. Lucatello, L.D., Mortsch, J. Dawson, M. Dominguez Aguilar, C.A.F. Enquist,
E.A. Gilmore, D.S. Gutzler, S. Harper, K. Holsman, E.B. Jewett, T.A. Kohler, and KA.
Miller, 2022: North America. In: Climate Change 2022: Impacts, Adaptation and
Vulnerability. Contribution of Working Group II to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change [H.-O. Portner, D.C. Roberts, M. Tignor, E.S.
Poloczanska, K. Mintenbeck, A. Alegria, M. Craig, S. Langsdorf, S. Loschke, V. Méller, A.
Okem, B. Rama (eds.)]. Cambridge University Press, Cambridge, UK and New York, NY,
USA, pp. 1929-2042, doi:10.1017/9781009325844.016.

Oomen, Jeroen, Jesse Hoffman, and Maarten A. Hajer. “Techniques of futuring: On how
imagined futures become socially performative.” European Journal of Social Theory, 25, no.
2 (2022): 252-270. https://doi.org/10.1177/1368431020988826

Pausas, J. G., & Keeley, J. E. (2019). Wildfires as an ecosystem service. Frontiers in Ecology
and the Environment, 17(5), 289-295. https://doi.org/10.1002/fee.2044

Pyne, Stephen J., (2015). The fire age. Aeon. As of Sept. 23, 2025: https://acon.co/essays/how-
humans-made-fire-and-fire-made-us-human

Pyne, Stephen J., The Pyrocene: How We Created an Age of Fire, and What Happens Next,
University of California Press, 2022.

Smith, I., “US Home Insurers Suffer Worst Loss This Century,” Financial Times, July 27, 2024.
As of Sept. 17, 2025: https://www.ft.com/content/09a37793-7bea-4c90-a47f-4536405458e3

Wang, Dabo, Dabo Guan, Shupeng Zhu, et al., “Economic Footprint of California Wildfires in
2018,” Nature Sustainability, Vol. 4, 2021. As of September 17, 2025:
https://doi.org/10.1038/s41893-020-00646-7

21


https://doi.org/10.1177/1368431020988826
https://doi.org/10.1002/fee.2044
https://aeon.co/essays/how-humans-made-fire-and-fire-made-us-human
https://aeon.co/essays/how-humans-made-fire-and-fire-made-us-human
https://www.ft.com/content/09a37793-7bea-4c90-a47f-4536405458e3
https://doi.org/10.1038/s41893-020-00646-7



