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13.1 Introduction

Fire is a natural process that has shaped the history of Earth long before human pres-
ence; imagining a “world without fires is like a sphere without roundness” ([1], p.599).
Evidence that massive and intense fires naturally occurred throughout the Holocene
[1e3] demonstrates that extreme wildfires events (EWEs) are not a recent reality.
Although many ecosystems are resilient to such intense fires (e.g., in Yellowstone
Park, within the first decade after the fire occurred in 1988, plant and animal commu-
nities were well on their way to their pre-fire composition; [3a]), recent tragic fires in
Portugal, Greece, and the United States highlight the vulnerability of individuals and
communities to such fires.

Even with increased wildfire suppression resources and improved training and co-
ordination, by definition, EWEs cannot be stopped from spreading unless and until
weather conditions or fuel load change [4e7]. In extreme conditions, it is only
when fireline intensity, rate of spread, and spotting activity and distance decrease
that firefighters can effectively control the fire [8]. As Ingalsbee [5] states, “The
hard work of brave firefighters gets all the credit in the news media for corralling large
wildfires, but this is after the fires have largely stopped spreading on their own, in a
process analogous to the Lilliputians “capturing’ Gulliver after he had laid down and
fallen asleep” ([5]: p.558).

Although there is some awareness of the limits of fire control capacity, even in the
most prepared regions in the world, this is not always fully acknowledged by either the
fire management community [7] or by society, media, and decision-makers.
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For example, in European countries, an emergency vision still prevails, and the
standard response is a quick and hard attack to suppress the flames. Public awareness
programs are usually focused on preventing fire outbreaks by fuel management initia-
tives, supported by coercive and punitive measures, with little attention to improve cit-
izens’ awareness on how to prepare for a wildfire and how to enhance their safety [9].
In comparison, outreach efforts in the United States, Canada, Australia, and New Zea-
land, along with a focus on preventing fires, concentrate on reducing the hazard
through fuels management, and providing information on how individuals can mitigate
their fire risk with changes to their property and evacuation planning.

One might expect that tragic wildfires would be transformative events, out of a
desire not to repeat the event, but this is rarely the case. Lessons learned from postfire
inquiries tend to concentrate on operational issues and response actions leading author-
ities to focus on matching the growing wildfire threat with greater suppression forces,
particularly aerial resources [7]. For instance, after the 2017 fire season where 112 ci-
vilians were killed in nine fires in Central Portugal, one of the main measures adopted
by the Portuguese government was to increase aerial resources [10]. Similarly, in
response to significant 2017 and 2018 wildfire losses in Portugal and Greece, the Eu-
ropean Union (EU) created, for the 2019 fire season, an aerial firefighting fleet (seven
firefighting airplanes and six helicopters) as part of the new rescEU system to respond
to natural disasters, which is expected to be further reinforced in future years [11].

These increases occur despite growing questions as to when and where aerial re-
sources are effective, both in terms of intrinsic operational limits of their control capac-
ity and whether there are sufficient crews on the ground to complement aerial efforts
[12]. Aerial limitations are particularly relevant in relation to an EWE where condi-
tions that can restrict the use of aerial equipment due to the inability to operate are
more likely, including strong convective phenomena, rapid air gusts, and large
amounts of smoke, or (for scoopers planes) when wave height in sea, lakes, or basins
exceeds the threshold of 1 m (Canadair 215 and 415).

Although there are growing questions about the effectiveness of increased firefight-
ing resources as a mean of improving outcomes, the response does fit into the historical
approach to fire as a “War on Fire” (WoF) [13] or “war against fire” [14]. However,
there is a growing realization that this paradigm, with its focus on fire control and
exclusion, only created a “wildfire paradox” [15], increasing the fire hazard in many
places through fuel buildup. It also creates a “firefighter trap,” ironically a concept
used most in the business world to describe the tendency to fix an immediate problem
instead of addressing the underlying causes that created it [16]. “Systems often get
trapped in cycles of self-reinforcing feedback whereby the problem symptoms continue
to grow yet the solution remains the same” ([15], p.6).

Increasing suppression costs are likely in part a reflection of the conviction that
more resources will increase the ability to control all categories of fires, including
EWEs. Vested interests and media tendencies to highlight the negative events, telling
only the story of fire as a catastrophic agent, reinforce existing policy [13]. However,
simply using a reactive approach to suppress all wildfires is unlikely to succeed in an
era of heightened wildfire activity [17] as extreme weather conditions and drought,
coupled with high fuel loads, challenge wildland fire response programs and land man-
agement policies [7].
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A pressing question then is how to shift the wildfire management paradigm away
from the tendency to address the immediate symptom to a focus that addresses the un-
derlying causes that contribute to high-impact fires. Such a shift in wildfire manage-
ment paradigm is needed for societies to better “thrive with fire”, including EWEs,
with fewer losses and fatalities.

13.2 Looking for a new paradigm of wildfire
management: Existing ideas and proposals

WoF, the modern focus on suppressing all wildfires, was initially based on a view from
European forestry schools that saw all fires as a threat to society and ecosystems; the
approach to fire management was one of full suppression and control of wildfire on the
landscape. Overtime, theWoF approach has gradually introduced some slight changes
in its original singular focus on excluding fire from the landscape (e.g., by allowing for
use of prescribed burning and the potential for not immediately suppressing every fire
but instead managing them to reduce fire risk or foster ecological benefits), but the pri-
mary focus remains on the immediate problem of fire control, without providing effec-
tive actions to solve the “wildfire paradox” and the “firefighting trap”. However, the
escalating impacts of wildfires in many places provides evidence of the weaknesses of
theWoF focus on addressing the symptoms and highlights the need to develop an alter-
native approach that may better address underlying factors and lead to a more sustain-
able coexistence with wildfires.

A growing body of literature advocates for a shift in wildfire management and pro-
poses new perspectives [13,18e22]. The suggestions on how to shift the current fire
paradigm are diverse: Some focus on the integration of concepts such as the dual
role of fire and the socioecological nature of wildfires; some are centered on specific
types of intervention such as strategic fuel management; some focus on the establish-
ment of frameworks to promote and orientate a change; and others propose a vision of
a new paradigm. A nonexhaustive summary of these perspectives is provided in the
following sections.

13.2.1 The dual role of fire

WoF paradigm is based on the notion of fire exclusion, but since the 1960s research has
provided mounting evidence that along with its potential negative impacts, fire also has
a crucial ecological role in many ecosystems [23e27]. Depending on the spatial and
temporal context of occurrence, fire can be a hazard or a benefit as an ecological pro-
cess necessary for many ecosystems’ health and biodiversity [28e31].

Recognizing the crucial ecological role of fire, Ingalsbee [5] proposes the ecological
fire management paradigm based on the need to adopt an integrative (prevention and
response activities) and holistic thinking.

The acceptance of the dual role of fire is an important step on the way to solve the
wildfire “wicked problem” and cope with EWEs.
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13.2.2 Strategic fuel management

Another set of recommendations focus on fuels management. The concept of fire-smart
management of forest landscapes, proposed by Hirsch et al. [32], focused on fuel man-
agement to create more fire-resistant (less flammable) and/or fire-resilient (able to better
recover) environments at the scales of landscape and forest stands. The effects and effec-
tiveness as well as the economics of treating fuels are well understood [33e36]. The
main purpose of fuel reduction strategies (isolation, structural modification, and type
conversion [34]) is not to decrease fire occurrence but to modify fire behavior, by aba-
ting intensity, and severity. Fuel reduction can both facilitate suppression actions (if the
fire intensity does not exceed the control capacity) and limit fire size, but its effects are
influenced by the spatial features of managed patches and their temporal maintenance
[33,37]. A successful integration of fire and land management programs and objectives
can result in treatments that restore ecosystems as well as treating fuels.

As fuel management tends to be limited in the amount, location, and type of
permitted treatments, another suggested measure is integrating unplanned burned areas
as a fuel treatment and an ecological process, as a good option in remote areas where
no assets are at risk [34]. In the wildlandeurban interface (WUI), fuel management has
the primary objective of protecting structures and people [37]. Some authors recognize
as a priority reducing fuel loadings and safely reintroducing wildland fire to expedite
forest restoration [38].

Although strategic fuel management at an appropriate temporal and spatial scale
has insights into improving fire outcomes, its focus on modifying fire behavior remains
part of the WoF notion that fire can always be controlled.

13.2.3 The socioecological nature of wildfires

In 1984, Martell [39] proposed “fire impact management policies” whereby decisions
concerning wildfire suppression and use of prescribed fires should be based on the use
of sound social, economic, and ecological principles [39]. A growing body of literature
has demonstrated the interrelated nature of the human and biophysical processes in
shaping fire [18,40e46]. A growing number of scholars argue that wildfires cannot
be understood or managed by just an ecological approach or a social approach sepa-
rately considered, as they result from a complex network of interrelationships between
natural and anthropic (social, political, legal, technical, economic, and psychological)
systems [20,47e52].

These scholars argue that only a holistic and integrated approach will enable a clear
understanding of the complex interdependencies between fire, landscape, climate, and
communities’ values, attitudes, and behaviors. Considering wildfire in a context of
socioecological or coupled human and natural systems promotes “qualitative social
change to fully resolve all the human factors driving the wildfire paradox” ([5], p.
559). However, while making the critical point of the need for developing an approach
to better consider how social factors contribute to poor wildfire outcomes, these argu-
ments nevertheless tend to provide a simplistic view of social dynamics, often making
fairly general recommendations based on little empirical social evidence.
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13.2.4 Integrated fire management and community-based fire
management

Some have argued that Integrated Fire Management (IFM) is the best approach to
improve wildfire outcomes and promote a paradigm shift [53,54]. IFM, a concept
initially used in describing fire management approaches in less developed regions
[55], recognizes that fire has been traditionally used and continues to be used as a
land management tool in rural areas where, in many cases, the vast majority of wild-
fires have human causes and motivations [56]. IFM was thus initially developed to
describe the integration of fire suppression with fire use actions (i.e., prescribed
burning, and traditional fire use) in developing overall fire management strategies [56].

In the EU, IFM is currently defined as “a combination of prevention and suppression
strategies stemming from social, economic, cultural and ecological evaluations. Beyond
the sole consideration of fire prevention and fire suppression, integrated fire manage-
ment links the four steps of emergency crisis management, i.e., mitigation, prepared-
ness, response and recovery. IFM is a concept for planning and operational systems
aiming at minimizing the damage from and maximizing the benefits of fire” ([52], p.19.).

While this current approach is more holistic, considering biological, environmental,
cultural, social, economic, and political interactions [29,57e59], it nevertheless main-
tains a primary focus on the WoF emphasis on emergency management as the main
actor in improving outcomes. A shift of governance model is not advocated, nor
does it provide a specific answer for EWEs. In effect, IFM as it has been conceptual-
ized is just another attempt to improve the outcomes of WoF.

Another approach used in some parts of the world, that does focus on more than fire
response and management, is Community-Based Fire Management (CBFiM) which has
been defined as “a type of land and forest management in which a locally resident
community (with or without the collaboration of other stakeholders) has substantial
involvement in deciding the objectives and practices involved in preventing,
controlling or utilizing fires” ([60], p. 4). This approach moves beyond formal
organizations to include local communities in the fire management process, inclusive
of using fire for a range of beneficial reasons (e.g., to manage fires for controlling
weeds, reducing the impact of pests and diseases, generating income from nontimber
forest products, pasture renovation, fuel reduction) and in preparedness and
suppression of wildfires [61]. The activities and knowledge that communities
generally practice and apply are primarily those associated with planning and
supervision of activities, joint action for prescribed fire and fire monitoring and
response, applying sanctions, and providing support to individuals to enhance their
fire management tasks [61e63]. This approach is very interesting as it covers two
aspects that we valorize: the double role of fire and a bottom-up approach. It has
been applied in several geographical contexts, usually with effective results. While it
has potential to reduce the occurrence of EWEs, it nevertheless fails to provide a system-
atic approach to addressing differential conditions in different locations.

13.2.5 Comprehensive strategies and frameworks

Another set of approaches to address escalating wildfire impacts involve the develop-
ment of frameworks that identify key areas that need to be addressed. In the United
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States the National Cohesive Wildland Fire Management Strategy (https://www.
forestsandrangelands.gov/strategy/) sets broad management goals for federal land man-
agement agencies to work collaboratively among all stakeholders and across all land-
scapes to improve wildfire outcomes by addressing three goals: Resilient Landscapes,
Fire Adapted Communities, Safe and Effective Wildfire Response. The National Strat-
egy accepts fire as a natural process necessary for the maintenance of many ecosystems
and proposes “to safely and effectively extinguish fire when needed; use fire where
allowable; manage natural resources; and as a nation, to live with wildland fire” [64].

The US National Cohesive Wildland Fire Management Strategy inspired Alcasena
et al. [65] to propose a similar wildfire management comprehensive strategy for South-
ern European countries, which includes four main objectives: (1) Create fire-resilient
landscapes (through the option of fuel management); (2) restore the cultural fire re-
gimes (through human ignition prevention and natural fire reintroduction); (3) support
an efficient fire response (through fire suppression); and (4) generate fire-adapted hu-
man communities (promoting community action) [66].

O’Neill and Handmer [67], assessing evidence from the 2009 Black Saturday fires
in Australia, call for a transformation in wildfire risk management to avoid similar
future disasters. They identify four areas of intervention: (1) Diminish the hazard
through prevention of initial ignition and through fuel reduction; (2) reduce the expo-
sure of infrastructures and buildings by avoiding very high hazard areas for vulnerable
uses and improving building codes to make houses safer and resistant in extreme con-
ditions; (3) reduce the vulnerability of people by acknowledging and addressing indi-
vidual fragilities through formal fire safety training, including mental preparedness
training, for those at risk; (4) increase the adaptive capacity of institutions both through
mechanisms such as insurance, and in changing the culture within institutions.

All the proposed frameworks address important areas of intervention, but while
their broadness does allow for tailoring to local conditions, it fails to address the chal-
lenges that EWEs pose and provides little incentive to change from the default prac-
tice, or doing what one knows how to do best: suppression. Only O’Neill and
Handmer [67] mention the need to change the culture within the institutions, pointing
to the need to change the governance model.

13.2.6 Build wildfire resilience

Finally, recent years have seen increased focus on the notion of resilience in a number
of science, policy, and management arenas, including wildfire. Resilience is one of the
components considered in the risk-to-resilience continuum framework proposed by
Smith et al. [31] focused on risk, adaptation, mitigation, and resilience for reducing
community vulnerability and improving the resilience of landscapes.

Schoennagel et al. [17] argue for the need to develop adaptive resilience to address
wildfires and reduce future vulnerability. Although framed in the language of resilience,
the pivotal aspects of their approach are familiar tweaks to the WoF paradigm: Fuels
reduction and managing more wild and prescribed fires. Although they do make a gen-
eral recommendation for planning residential development to withstand inevitable wild-
fire, they provide little detail or empirical evidence to support the recommendation.
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Olson et al. [13] proposed a fire resilience paradigm based on learning to live with
fire and on the comanagement of risk among different actors to create a sustainable
approach to wildland fire management. In this paradigm, fire-resilient communities
require resistant structures (building codes, use of more fire-resistant building mate-
rials, buffer zones), restricting the places where embers can enter and ignite structures,
establishing safe zones to protect people in the community, and identifying evacuation
routes. In addition, lands involving communities should be treated to make them fire-
resilient as well. Once communities and adjacent lands have been made fire-resilient,
the challenge is to maintain this pattern over time [13]. While providing more detail on
important actions outside of those that could be effective on fire behavior, including
the notion of co-management, the proposal nevertheless maintains an outsider or
top-down approach to the problem with no clear idea of governance change.

In addition, although they are framed around the notion of resilience, the different
proposals land on distinct goals and actions and provide no clear sense of what they
mean by resilience; recent scholars have highlighted how the focus on resilience
can be problematic as it is an elastic concept and thus an empty signifier that can be
used with different meanings to justify very diverse goals [68e70].

13.2.7 The road ahead

Most of the suggestions for how to improve wildfire outcomes tend to propose only small
modifications of the existent theory or practice or provide general goals with few specifics
or a road map on how to achieve that goal. The more specific suggestions about how to
improve futurewildfire outcomes tend to lay at the endsof a continuum, ranging fromgen-
eral concepts (e.g., the dual role offire, IFM) to specific activities (e.g., strategic fuelsman-
agement) that still are fairly narrowly focused on modifying potential fire behavior to
facilitate suppression practices, an approach well within theWoF paradigm.

Others propose more general frameworks (e.g., cohesive strategy, socioecological ap-
proaches) that begin to allow for a broader thinking, but the balance of the focus remains
on the biophysical aspects of fire behavior modification through fuel management, while
the social side is absent or tends toward very general recommendations with little empir-
ical grounding of what is needed. With specific suggestions on the ecological side and
only generalizations on the social, it is not surprising that the default focus will remain
on actions that the current WoF paradigm knows how to address well.

A paradigm shift requires a thorough rethinking of practices that is built on an un-
derstanding of fire that moves beyond the fire management community and individual
scientific disciplines, to assess alternative definitions of how the wildfire problem is
created, perceived, and addressed. The growing recognition that fire exclusion can
exacerbate rather than improve the long-term risk and is increasingly ineffective at
decreasing negative outcomes, particularly for EWEs, has led to much discussion
about the need to reconsider the current paradigm. The existing proposals and ideas
continue to focus on the symptoms of a fire occurrence, trying to reduce the likelihood
and intensity of wildfires in general, rather than addressing the conditions that impact
outcomes whether or not the wildfire occurs. By accepting that, by definition, an EWE
overwhelms fire response, and focusing on what is needed to improve outcomes for an
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EWE, we can shift the paradigm from a WoF to one of learning how to live, indeed
thrive, with the natural process of fire. Focusing on EWEs is a useful starting point
to develop a new paradigm as, although they represent a very low percentage of fires,
they are the evidence of the “wildfire iceberg” [71] that the current paradigm cannot
solve, and represent the highest threat to society.

In addition, fire science has been performed in “isolated silos,” including institu-
tions, organizational structures, and research foci; these “silos” promote research, man-
agement, and policy actions that tend to only focus on targeted aspects of the wildfire
problem [31], whereas a new wildfire paradigm requires a more holistic view (i.e., a
360 degrees approach). Ultimately, effectiveness in wildfire management will require
putting into practice interdisciplinary contributions [72].

Wildfires are recognized as a “wicked problem” [18,31,73], and EWEs are at the top
of the scale. To understand this problem, it is necessary to break it into parts and un-
derstand each of them from an interdisciplinary and comprehensive way. We argue
that the best way is to identify key actions needed at the three distinct temporal parts
of the wildfire cycle: before fire outbreak, during the fire, and after the fire extinction.
This is the baseline of our vision of how to “thrive with fire” to create a new paradigm
in wildfire management: Shared Wildfire Governance (SwG).

13.3 The Shared Wildfire Governance paradigm and
framework

The SwG paradigm is based on two main principles: (1) Eliminating fire in many eco-
systems is not possible or desirable. While it is crucial to reduce wildfire risk, it is
equally crucial to allow for the benefits of fire that stimulates vegetation regeneration,
contributes to a diversity of vegetation types, provides critical species habitat, and sus-
tains nutrient cycling; (2) Throughout the wildfire life cycle, outcomes reflect interac-
tions between both natural and social elements, making necessary the use of a
socioecological approach in improving future wildfire outcomes.

The general objectives of SwG paradigm are to (1) empower community engagement
in fire adaptation processes; (2) enhance ecological benefits of fire; (3) enhance civilian
andfirefighter safety; (4) address human causes andmotives ofwildfires; (5) reduce expo-
sure and vulnerability of humans, structures, and landscapes; (6) reduce potential losses
and damage; (7) enhance effective fire response; and (8) enhance effective recovery.

13.3.1 The arguments of Shared Wildfire Governance paradigm
and framework

The SwG framework is focused on identifying the range of key actions necessary to
“thrive with fire”. It incorporates the existing WoF focus on response (addressing
the symptom) into a more holistic framework that better addresses the underlying
causes of poor wildfire outcomes. The starting point is how we perceive the nature
of wildfires, including EWEs. Identifying a range of actors and actions that need to
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be considered and the objective of those actions provides a framework that has cross-
cultural value. While fire and the potential threats it represents are the same across the
world, specific dynamics and vulnerabilities of the socioecological systems affected by
wildfires will vary.

The SwG framework is supported by the following arguments:

(1) Distinction of stages in wildfire process to orient action. The terms Before fire outbreak,
During the fire, and After the fire extinction are easily understandable as they have an
intrinsic meaning in themselves; this translates the situations of presence/nonpresence of
the wildfire, requiring different levels of attention, action, and promptness. We purposely
avoid the use of the terms prevention and mitigation as global umbrellas as they assume
different meaning in distinctive cultural, disciplinary, and operational contexts. The SwG
framework also captures the full range of areas where actions are necessary to improve wild-
fire outcome, both supporting the benefits of fire and reducing future losses.

(2) Societal engagement to cope with EWEs. The usual conviction, supported by the WoF
paradigm, that firefighters can protect people and assets in every condition is still alive in
many countries but has proven to be ineffective in many situations and can contribute to
increased risk, not just in terms of fuels buildup but also in terms of public safety. Fire-
fighters cannot always assist all people under threat, frequently people are on their own,
sometimes with little knowledge of the wildfire hazard characteristics or potential protective
actions they could take. Therefore, a key goal is helping populations at risk develop a sus-
tained capacity to “thrive with fire,” by increasing the involvement of all parts in reducing
hazardous conditions and developing effective mechanisms to prepare for, cope with, and
recover from fire impact [74].

(3) Collaborative work between agencies and citizens using a shared governance
approach. It requires empowering all members of society potentially affected by wildfire
to have a voice in the decision-making process; the main principles are partnership, equity,
accountability, and ownership [75]. Effective fire management is essentially a social process
that requires knowledge, choices, agreements, collaboration, and prioritization. Research
specific to wildfires has shown that community partnerships between agencies and citizens
are critical for identifying and implementing place-based solutions that effectively reduce
wildfire vulnerability [76].

(4) Cross-cultural and scalar applicability. The SwG framework is based on the general pro-
cesses that influence how wildfires interact with human systems that at a high level are in-
dependent of the cultural and socioeconomic context where they occur. How the processes
will play out in different settings will vary; some dynamics may be more relevant than others
in a given location. Specific priority and focus of actions will need to be adapted to the
context and the hazard characteristics as well as to the resources, skills, and objectives of
the area. The framework is also designed to be used at multiple scales, to develop specific
plans in a community or inform institutional processes at a regional/national level.

(5) Connectivity and synergies between actions. Abating the wildfire “wicked problem”
cannot be obtained by a single measure; each action addresses specific objectives and
also influences the efficiency of other measures. The identification of objectives for an ac-
tion can help identify the best option for specific circumstances and potential synergies be-
tween actions.

(6) Monitoring efficacy.Assessing outcomes of actions is critical to identifying potential trade-
offs of different actions and enable adaptive response when actions are not as effective as
expected.
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(7) Abating “silos”. Integrating citizens, fire agencies, decision-makers, and scientists is crit-
ical to eliminating narrow and potentially counterproductive actions, which are more likely
to occur when taken by “isolated silos.” Developing a fully interdisciplinary understanding
of the phenomenon and its interactions with the social context is critical for discovering bet-
ter ways to adapt to the wildfire scenario with fewer costs and higher benefits.

(8) Need for good data to inform decisions. The critical thinking that is needed to inform a
new approach requires a higher level of knowledge and of accurate information. EWEs
are complex phenomena that require more and better information in terms of spatial and
temporal accuracy to reduce their threat. Wildfire is determined by many drivers of natural
and human origin for which there is little accurate available data at the moment; thus there is
a poor foundation for the development of alternative approaches [77]. Despite all the tech-
nological evolution and the volumes of data available, it does not mean that the most accu-
rate data in terms of the adequate scale and timing are available. Particularly important in
determining how to most effectively adapt is understanding the trends and patterns of
EWEs across the world and the maximum values of the physical properties (e.g., fireline
intensity, rate of spread) a wildfire can reach.

13.3.2 The description of Shared Wildfire Governance
framework

The framework that supports SwG paradigm (Fig. 13.1 and Table 13.1) is built on four
levels, organized around the three successive temporal stages (first level): Before fire
outbreak, During the fire, After the fire extinction. In each stage, fields of action (second
level) are identified along with specific actions (third level). For each action, specific ob-
jectives are clearly identified (fourth level). Considering objectives as an integral part of
the framework reinforces the need that any action must be understood in its purpose to
be effective. Providing detail on the range of actions and objectives that need to be
considered can help shift both thinking and actions from current default activities of
the WoF paradigm, by helping people understand the purpose and need for specific ac-
tions and provide additional motivation to transform intentions into actions [78].

In the stage Before fire outbreak, seven fields of action are identified: Ignition
avoidance (A1); Wildfire hazard (A2); Leverage the benefits of fire (A3); Assets
vulnerability (A4); Human vulnerability (A5); Emergency planning (A6); and
Outreach and Coordination (A7).

Most of the known causes of wildfires have an anthropic origin. Thus, the actions in
Ignition avoidance (A1) cover four main domains: (1) Development of awareness, (2)
surveillance, (3) selective accessibility restrictions, and (4) causes and motives. The
purposes are to develop programs and policies to reduce unwanted ignitions (resulting
from negligence or accidents or criminal behaviors), decrease risky and unwise behav-
iors, and enhance the capacity to identify causes and motives.

InWildfire hazard (A2) field of action, two main domains are considered: (1) Iden-
tify key factors contributing to local wildfire hazard and (2) forest and fuel manage-
ment. Considering that the term hazard is currently used with different meanings in
wildfire literature, in SwG framework, hazard is considered as a “process, phenomena
or human activity that may cause loss of life, injury or other health impacts, property
damage, social and economic disruption or environmental degradation damage” [79].
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As fire intensity level is independent of likelihood for operational use, it is critical to
describe wildfire hazard in terms of potential intensity rather than likelihood. Better
understanding the hazard helps assess how the physical properties of fire can threaten
people and assets. Improving the ability to model potential fire hazard is also important
to better orient forest and fuel management activities undertaken to reduce the fuel load
in order to modify fire behavior and optimize future firefighting interventions (e.g., the
Z.A.L. “Zones d’Appui �a la Lutte” in Corsica, France) [80].

Figure 13.1 Overview of SwG framework where the four levels are represented. The shape of
the figure puts in evidence a continuum in the life cycle of the wildfire phenomenon split in
three different stages (Before, During and After fire). The majority of possible actions can be
taken in Before fire outbreak stage to reduce the probability of unwanted ignitions and to
reduce losses and damage. The number of possible actions and of their interplay well depicts
the complexity of the phenomenon and, conversely, confirms the incapacity of the During the
fire stage to act on such complexity. In the figure only the general objectives are represented.
For detailed information on the specific objectives see Table 13.1.
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Table 13.1 The SwG framework.

Fields of action Actions Specific objectives

A. BEFORE THE FIRE OUTBREAK
A1. Ignition
avoidance

1) Development of awareness: i)
Establishment of education programs/
sensitization campaigns about dangerous
behaviors conducive to negligent or
accidental fires
ii) awareness based on past fires
experience

Reduce unwanted fire
outbreaks

2) Surveillance: i) Dissuasive purposes to
avoid fire outbreaks caused by risky
behaviors

Contain risky and
unwise behaviors

3) Selective accessibility restrictions: i)
Access control to forest and wildland
areas during high-risk periods

Reduce fire outbreaks

4) Causes and motives: i) Identify and
monitor the sources of accidental fire
outbreaks (arching in electric lines; lack of
maintenance of the transmission line
right-of-way; rail-road; vehicles; works;
weapon; explosives); ii) attribute
responsibility to the actors (agencies,
public administration, agricultural
syndicates) to promote good practices to
avoid unwanted ignitions; iii) investigate
the causes and motives of intentional fire
outbreaks; iv) provide appropriate law
enforcement resources to monitor and
investigate suspected arson

Decrease exposure to
unexpected wildfires

Enhance the capacity to
identify ignition
sources and develop
policies and
programs to address
causes and
motivations

Reduce the incidence
of criminal
behaviors

Reduce the occurrence
of unwanted fire
outbreaks due to
accident and
negligence

A2. Wildfire
hazard

1) Identify key factors contributing to
local wildfire hazard: i) Understand
wildfire process and the physical
properties that create threat to human
systems; ii) assess current wildfire
hazard; iii) model potential fire hazard

Understand how to
modify fire behavior

Identify strategies to
reduce hazard,
decrease losses, and
enhance safety

2) Forest and fuel management: i) Create
land use mosaic; ii) modification of forest
structure (thinning, pruning, reducing
seedlings density, elimination of fuel
ladders, perimetral isolation) at territorial
and stand scales; iii) grazing; iv) wise use
of traditional burning patterns; v)
develop agriculture of production and of
conservation; vi) land use conversion

Reduce fuel load and
promote biodiversity

Modify fire behavior
Optimize firefighting
intervention



Table 13.1 The SwG framework.dcont’d

Fields of action Actions Specific objectives

A3. Leverage the
benefits of fire

1) Assess the benefits of fire using
environmental and social parameters:
i) Understand fire as an ecological and
land management tool; ii) develop plans
for fire use given environmental and
social conditions

Promote environmental
services and
ecologically healthy
landscapes

2) Use of fire: i) Prescribed burning; ii)
work with those that have know-how and
need to use fire as a land management
(e.g., pasture renovation) and
conservation tool; iii) enhance residual
fire use skills and traditional fire
knowledge (TFK)

Enhance the use of fire
as an ecological and
land management
tool in the best
ecological and safest
conditions

Recover TFK and/or
promote fire use
skills

A4. Assets
vulnerability

1) Evaluate buildings and infrastructures
vulnerability: i) Understand buildings’
loss of tenability conditions; ii) identify
key local structural practices to improve
(e.g., roof type, electrical lines); iii) adopt
differential measures to cope with
different categories of fires

Reduce losses
Enhance people safety

2) Evaluate and reduce adjacent
landscape vulnerability: i) Mapping
accurate information and georeferenced
activities to clarify vulnerabilities; ii)
create a system of firebreaks, opened
areas, thinned forest areas, and fuel
managed areas close to settlements

Reduce assets
vulnerability to
losses and damage

3) Increase buildings and infrastructures
resistance: i) Implement building codes;
ii) increase fire resistance of structures,
particularly to ember attack (e.g., use
resistant materials; install sprinkling
systems); iii) renovations and retrofits for
existing buildings; iv) improve
architectural and engineering design to
decrease potential for adverse impacts; v)
create defensible space and keep clean
the home ignition zone taking into
account different paths of simulated fire;
vi) smart gardening (at mesoscale level)

Reduce assets
vulnerability to
losses and damage

Enhance people safety

Continued
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Table 13.1 The SwG framework.dcont’d

Fields of action Actions Specific objectives

4) Creation of safer settlements: i)
Improve safety conditions in settlements
to reduce the threat of fire and facilitate
appropriate protective action (e.g.,
evacuation, shelter in place); ii) land use
plans appropriate to local conditions that
help decrease exposure; iii) ensure
planning at three different scales: At
landscape/territory scale; at mesoscale
scale (urbanization), and at microscale
level (single house)

Enhance people safety
Decrease exposure to
unexpected
wildfires

A5. Human
vulnerability

1) Identify health vulnerabilities: i)
Identify physical and mental disabilities

Enhance physical and
mental capacities

2) Identify individual and business
economic vulnerabilities: i) Develop
plans to reduce vulnerability, improve
response, and promote rapid recovery
after a fire; ii) business continuity
planning

Decrease potential
economic impacts

Enhance recovery

3) Provide resources: i) Information and
financial resources to facilitate adoption
of appropriate protective measures

Enhance awareness and
skills and provide
resources to reduce
losses and damage

4) Identify and plan for appropriate
strategies to cope with actual fire: i)
Evacuation; ii) passive shelter; iii) active
defense; iv) prepare response plan
(including storage of family documents
and photos, goods with high personal
value in a safer location or/and easy to
move); v) create safety zones for
firefighters

Enhance safety
Enhance an efficient
response

5) Plan for long-term community and
individual recovery: i) Work across
multiple scales and stakeholder groups to
identify roles and responsibilities, likely
needs, and long-term desired outcomes;
ii) insurance

Increase resilience of
human communities

Reduce economic
losses

Improve recovery
efficiency
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Table 13.1 The SwG framework.dcont’d

Fields of action Actions Specific objectives

A6. Emergency
planning

1) Fire danger forecast: i) Ignition
forecast, ii) weather conditions

Inform fire
organization
readiness levels

Provide information to
activate public
warnings

Ensure rapid and tactic
deployment of
firefighting resources

2) Firefighting infrastructure: i)
Identification of roles/responsibilities of
different organizations; ii) identify
minimum needed equipment/personnel;
iii) identify and map critical
infrastructure (e.g., fixed water points,
road network); iv) strategic
predeployment of resources; v) adopt a
costebenefit approach for prioritizing
decisions

Enhance efficiency of
firefighting resources

3) Operational crews training: i)
Coordination of human and material
resources; ii) simulation exercises

Enhance crew’s
performance

4) Empower individuals and
communities/stakeholders in planning
process: i) Work with stakeholder
groups to identify local concerns and
community prioritization of values to
protect; ii) engage in strategic scenario
planning with local and stakeholders
(simulate and plan for EWEs to predefine
decisions to be taken in each context); iii)
identify roles/responsibilities of different
organizations; iv) identify optimal
strategies/tactics for different conditions

Engage community in
fire adaptation
process

Enhance firefighters
responding capacity
to intervene in a fire
and avoid it becomes
an EWE

Minimize potential
impact on
communities

5) Evacuation planning: i) Identification
of roles/responsibilities of different
organizations/individuals; ii)
identification of protective actions and
potential considerations (evacuation and
sheltering options, evacuation routes);
iii) development of preferred and backup
response plans

Increase response
capacity

Enhance safety of
citizens and
responders

Continued
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Table 13.1 The SwG framework.dcont’d

Fields of action Actions Specific objectives

A7. Outreach and
coordination

1) Identify roles and responsibilities of
different individuals, groups/
organizations for all activities and at
all time points: i) Ensure coordination,
reduce overlap, identify gaps; ii) reassess
and reconsider existing structures to
identify potential synergies and
alternative approaches to work

Build relationships/
trust

Creation of synergies
among actions

Enhance the
effectiveness of the
governance model
by adapting or
changing it

Increase shared fire
governance

2) Integration of local resources/
knowledge: i) Enhance the collaboration
among stakeholders; ii) develop shared
understanding of key needs/desired
outcomes

Engage community in
fire adaptation
process

3) Provide transparent information and
interactive opportunities to discuss: i)
Local fire ecology; ii) fire behavior; iii)
self-protection measures, home
preparation, and evacuation; iv) fire
response

Empower community
to understand critical
local fire needs and
considerations

Identify, assess, and
implement
appropriate
protective actions

4) Formal safety training programs for
civilians and firefighters: i) Mental
preparedness; ii) development of skills

Empower community
members to
effectively undertake
protective actions

Enhance personal
safety of civilians
and firefighters

5) Early warnings: i) Red Flag days, alert
to high hazard, stay tuned to
communication channels for warning
messages

Optimize the
appropriate
protective action
(evacuation, shelter)

B. DURING THE FIRE
B1. Crisis
communication

1) Public communication/Evacuation
warning: i) Inform about the category of
expected wildfires; ii) detailed
information on weather changes, and fire
spreading and behavior; iii)
recommended protective actions; iv)
information about traffic conditions

Enhance safety
Disseminate real and
objective
information on fire
events in progress

Influence people
attitudes and
behaviors



Table 13.1 The SwG framework.dcont’d

Fields of action Actions Specific objectives

2) Operational emergency
communication system: i) Creation and
maintenance of a communication
network

Ensure and enhance
efficiency of
communication
network among
operational activities

Establish alternative
communication
networks to maintain
the communication
flow

B2. Firefighting
activities

1) Fire weather and behavior metrics
and modeling: i) Fire analysis to predict
expected fire behavior and potential
evolution of fire; ii) provide operational
staff with current information to inform
decision

Integrate fire analysts
in the firefighting
activities

Inform the operational
room and all
operative crews
about the physical
characteristics of fire
in different locations

Increase efficiency of
suppression
operations

2) Suppression activities: i) Ensure
appropriate human and material
resources; ii) determine appropriate
strategies and tactics (direct attack,
indirect attack, suppression fire); iii)
identify key logistical needs (e.g., water
points, access, lookout towers); iv)
ensure proper mop-up to reduce rekindle

Contain or modify
wildfire behavior

3) Integration of local resources/
knowledge: i) Wherever possible,
integrate in crews rural people having a
good traditional knowledge of fire

Ensure local resources
and knowledge of
factors that could
influence the fire are
taken into account

Ensure local views of
key values at risk are
incorporated in
response.

B3. Addressing
community
needs

1) Restrictions to circulation: i) Minimize
traffic congestion; ii) control access to
evacuated areas

Enhance safety and
allow a better
circulation of
operational vehicles

Continued



Table 13.1 The SwG framework.dcont’d

Fields of action Actions Specific objectives

2) Evacuation: i) Timely, clear
notifications; ii) assistance for those with
evacuation impediments (transportation,
health, etc.); iii) support those who are
protecting homes

Enhance evacuation
safety and
protection of assets

3) Health assistance: i) Managing
respiratory issues, and trauma; ii)
assistance of injured people

Assistance of injured
crews and people

Act on acute physical
and mental health
outcomes

C. AFTER THE FIRE EXTINCTION
C1. Assessing
losses and
immediate
needs

1) Establishment and implementation of
protocols to assess losses: i) Establish
criteria for the compensation of damage
in a safer and better organized space; ii)
orientate the money to better
preventions; iii) assess the distortions of
the compensation damages in the future
fires

Make transparent the
process of recovery
with private and
public financial aid

2) Identify immediate concerns to
address: i) Landscape damage and
potential impacts (e.g., floods, soil
erosion, landslides); ii) housing and
communication needs; iii) potential
health issues; iv) damage to critical
infrastructure

Minimize immediate
impacts to
community

Reestablish normal life
conditions

C2. Response
assessment

1) Investigation of causes/motivations: i)
Improve the methodology to identify
ignition points (e.g., method of physical
evidences) and assess causes and motives

Adapt wildfire
management policies
and prioritize actions

2) Wildfire reporting: i) For lessons
learning activities related with mitigation
and suppression activities

Improve wildfire
management

C3. Identify and
coordinate
community
recovery needs

1) Create forums for stakeholder
discussion: i) Identify key needs/desired
recovery outcomes; ii) identify potential
equality/social justice issues that may
need to be addressed

Engage community in
fire adaptation/
transformation
process

2) Coordinate assistance activities: i)
Manage donations; ii) animal care; iii)
postfire housing; iv) volunteers; v)
funding and grant support; vi) case
management

Ensure effective and
legal use of
resources
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Leverage the benefits of fire (A3) has two main domains of action: (1) Assessing
benefits of fire using environmental and social parameters and (2) use of fire. Together
these two fields of actions have the goal of better understanding and working with the
ecological nature of fire by understanding how prescribed and traditional use of fire
can both modify the hazard and support desired ecological processes such as creating
landscape mosaics, modification of forest structure (thinning, pruning, reducing seed-
lings density, elimination of fuel ladders, perimetral isolation) at territorial and stand
scales, pastoral practices, and wise use of traditional burning practices.

In Assets vulnerability (A4), the main four actions are: (1) Evaluate buildings and infra-
structures vulnerability in different scenarios of fire intensity; (2) evaluate and reduce adja-
cent landscape vulnerability; (3) increase buildings and infrastructure resistance; and (4)
creation of safer settlements. The main goal of these activities is to reduce the vulnerability
of the built environment to decrease potential damage and losses and enhance safety. We
highlight the need for appropriate land use plans to reduce exposure, rather than the often
recommended notion of restricting residential development in high-risk areas.Although the

Table 13.1 The SwG framework.dcont’d

Fields of action Actions Specific objectives

3) Health assistance: i) Medical assistance
and trauma care

Improve mental and
physical health
outcomes

C4.
Reconstruction
of buildings
and
infrastructure

1) Building back better and safer: i)
Rebuild to standards likely to improve
future fire outcomes; ii) facilitate the
reconstruction with orientated and
simplified administrative procedures; iii)
facilitate access to credit; iv) create
dedicated line of credit

Reestablish normal life
conditions

Decrease potential for
negative outcomes in
future fire events

C5. Ecosystem
recovery

1) Permit natural recovery based on
resilience: i) Evaluate the extent and
intensity of salvage logging to be
coherent with ecological exigencies of
species; ii) allow natural recovery and
recognize the temporal scales involved
with ecosystem evolution; iii) active
reseeding and replanting should be
conducted only under limited conditions
and only when necessary; iv) preserve
capabilities of species to naturally
regenerate; v) avoid structural postfire
restoration

Enhance recovery and
biodiversity

Decrease potential for
negative outcomes in
future fire events
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lattermay be superficially appealing it is highly problematic and often unrealistic to put into
practice due to a number of considerations, including: (1) The area available for needed
housing is reduced; (2) inmany locations areas at risk can be fairly extensive; (3) preventing
people from living in an area likely only displaces them to areas prone to other equally
serious hazards; (4) the measure can have major equity considerations, as the wealthy
will always manage to build in high-risk areas that are desirable (amenity risk!!), while
in other places the high-risk areas are the only ones those with less income can afford to
live. It is important that assessing assets vulnerability occurs at three different scales: Land-
scape, mesoscale (local government or community), and microscale (the single house or
building) (Caballero, personal communication).

In the field of Human vulnerability (A5), areas to address include: (1) Identifying
health vulnerabilities; (2) Identifying individual and business economic vulnerabil-
ities; (3) providing resources to facilitate adoption of appropriate protective measures;
(4) identifying and planning for appropriate strategies to cope with actual fire; and (5)
planning for long-term community and individual recovery. The purpose of the actions
is to identify and reduce key human vulnerabilities by enhancing capacities and skills
to take appropriate protective action to reduce potential losses; enhance safety from a
number of angles beyond evacuation, including for firefighters; improve recovery; and
reduce the long-term vulnerability of humans, structures, and landscapes.

Emergency planning (A6) covers activities developed by both emergency re-
sponders and citizens to prepare for actions during a wildfire. Key areas of focus
are: (1) Fire danger forecast; (2) firefighting infrastructure; (3) operational crews
training; (4) empowering individuals and community/stakeholders in the planning pro-
cess; and (5) evacuation planning. All stakeholders working together before an event
to identify key concerns and reach agreement on and plan for appropriate response ac-
tivities (for both expected and worst case scenarios), including likely response to the
fire itself, is a key part of a shift toward a SwG approach. Evacuation planning com-
prises identification of the range of appropriate protective actions and considerations
(traffic routes, evacuation and sheltering options, identifying the preferred course of
action and decision trigger points for taking action) and includes development of alter-
native plans if the preferred response is not possible. The goal of this field of action is
to enhance the capacity for safe and efficient organizational and community response.

The last field of action in the stage Before the fire outbreak is Outreach and co-
ordination (A7). In many ways this field is the most crucial element of the SwG, as its
activities are critical to a shared governance model. The main actions are: (1) Identify
roles and responsibilities of different groups/organizations to facilitate citizens and
organizations working together to develop solutions and enhance synergies; (2) inte-
gration of local resources/knowledge to understand key needs and desired outcomes
in relation to wildfires; (3) provide transparent information and interactive opportu-
nities to discuss crucial subjects (e.g., fire behavior, likely fire response, self-
protection measures); (4) formal safety training programs for civilians and fire-
fighters; and (5) early warnings. The purpose of this field of action is to build shared
governance, empower communities, and optimize the appropriate protective actions
to enhance the efficiency.
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In During the fire stage, three fields of action are identified: Crisis communication
(B1); Firefighting activities (B2); and Addressing community needs (B3). In Crisis
communication (B1) we consider public communication/evacuation warning activities
such as providing information to the public about fire behavior and spread, as well as
expected weather changes, particularly changes of wind direction and speed. In many
recent wildfires most of the fatalities occurred after a sudden change of wind. This field
would also involve proactive information about traffic conditions and evacuation needs,
following well-identified best practices (Chapter 8). Another aspect of crisis communi-
cation is ensuring the operational emergency communication system is robust enough to
ensure coordination between actors in the field and operational command. Effective
communication is critical in increasing safety of crews and civilians and effective fire
response activities. Although effective in the majority of situations, in more complex
fires, particularly an EWE, the Incident Command System can be challenged to adapt
to the complexity of the number of actors and needed activities. In that case, an emerging
problem is the excess of crossed communications that creates the so called “infotoxica-
tion” [81]. This adds to the many and most evident fragilities of the WoF paradigm.

Firefighting activities (B2) integrates three main actions. First, fire weather and
behavior metrics and modeling to predict expected fire behavior and potential evolution
of fire to provide operational staff with current information to inform decisions about the
most appropriate fire response strategies and tactics, including fire use. Second, suppres-
sion activities which include ensuring human and material resources, determining stra-
tegies and tactics, identifying logistical needs, and reducing rekindles by proper mop-up.
Third, integration of local resources and knowledge to improve the capacity to cope with
fire. The goals of this field of action are the integration of fire analysts in firefighting ac-
tivities, informing about the physical characteristics of fire, modification of fire behavior,
and ensuring that local resources and knowledge are considered.

The third field of action is Addressing community needs (B3) with three actions: (1)
Restrictions to circulation, (2) evacuation, and (3) health assistance. This area, critical
as response to the fire, is supporting safety of those affected by the fire and includes
providing timely and clear notifications of fire location and evacuation concerns, traffic
management, assistance for those with health issues, and support for a range of evac-
uation related needs, including shelters for evacuees and assistance for those with
evacuation impediments or who cannot evacuate.

In After the fire extinction stage the areas of intervention are Assess losses and im-
mediate needs (C1); Response assessment (C2); Identify and coordinate community re-
covery needs (C3); Reconstruction of buildings and infrastructures (C4); and
Ecosystem recovery (C5). It is important to note that better outcomes from the various
activities during this stage are more likely to occur when they have been taken into
account in discussions and planning during the Before the fire outbreak period.

Assessing losses and immediate needs (C1) ideally is done with protocols developed
before the fire. Areas to assess include immediate environmental concerns (e.g.,
increased soil erosion, flood and landslide potential), damage to critical infrastructure,
housing and communication needs, and potential health issues. To facilitate the evalu-
ation of costs and the recovery process, the establishment and implementation of proto-
cols supported by geospatial information is particularly important. The purpose is to
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minimize immediate impacts to community, reestablish normal life conditions, and
make transparent the process of recovery with private and public financial aid.

Response assessment (C2) covers the investigation of causes and motives (1) to
determine the origin of fire outbreaks, and wildfire reporting (2) to learn lessons,
inform fire management policies, and prioritize actions to improve future wildfire man-
agement. This field of action focuses on analyzing suppression response activities,
strategies and tactics used, coordination, and communication, as well as fatalities, los-
ses, and other significant impacts.

Identify and coordinate community recovery needs (C3) is an action often over-
looked in the current paradigm but is critical in learning how to better “thrive with
fire.” Here a key action is to (1) create forums for stakeholder discussion to identify
key needs and desired recovery outcomes, and identify potential equality or social jus-
tice issues that may need to be considered in the recovery process. Two other action
areas in this field refer to (2) coordinating assistance activities (e.g., manage donations,
funding and grant support, case management) and (3) providing health assistance. The
purpose of these efforts is to engage the community in the fire adaptation process,
ensure effective use of resources, and address mental and physical health outcomes.

Reconstruction of assets and infrastructures (C4) is another action area where plan-
ning during the Before the fire outbreak period can play a critical role in better long-
term outcomes. A goal here is to “build back better” in ways that reduce potential for
future losses. Other important actions in enhancing reconstruction and recovery are
developing efficient administrative procedures and facilitate the access to a line of
credit. Their purpose is to foster a recovery that decreases potential for negative out-
comes in future events, while allowing for the reestablishment of normal life condi-
tions as rapidly as possible.

Finally, Ecosystem recovery (C5) reflects actions to address environmental effects
of the fire, in a way that takes into account desired future conditions and allows for the
temporal scales involved with ecosystem evolution. This may mean addressing imme-
diate environmental risks (such as flood and water quality impacts), as well as actions
and planning that will enhance natural recovery and maintenance of biodiversity, while
decreasing potential for negative outcomes in future events.

13.3.3 The strengths of Shared Wildfire Governance paradigm

The WoF is based on protocols to respond to wildfires that have proven effective on
normal fires but collapse when the fire behavior characteristics become more extreme.
This may have been less a concern when human populations were small, but as this
approach no longer meets the current societal and environmental conditions, there is
a need for creative thinking to find ways to look at the wildfire problem from a fresh
perspective to develop alternative and perhaps unorthodox approaches and solutions.

The SwG represents a potential turning point in wildfire management (Table 13.2).
The main differences between WoF and SwG paradigms is in the way they see the
wildfire problem (including EWEs), how the social context is considered, the relation
between citizens and organizations related with fires, the relation between practice and
science, and the holistic approach to addressing the wildfire challenge. As it can be
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Table 13.2 Comparative analysis of WoF and SwG paradigms of wildfire management.

WoF SwG

Fire always a threat. Fire use criminalized.
Exclude any fire role

Acceptance of the dual role of fire

Self-perpetuating. Reactive approach
centered on addressing immediate
symptoms but ignoring the roots of the
problem.

Adaptive, improving outcomes over time.
Addresses underlying causes. Proactive
and long-term approach to empower
citizens and fire services to plan and
work together to adapt and transform
humanewildfire interactions.

Primary focus on one point in temporal cycle
– how to make response more effective

Focuses on actions and interactions across
temporal cycle – how to have better
outcomes at all points in time

Values that drive decisions are primarily on
protecting people and property, with a
secondary emphasis on protecting
environmental values

Values that drive decisions are improving
the beneficial outcomes of living with
fire, while decreasing negative outcomes
for a range of human values (life safety,
property, environmental, cultural, etc.)

Approach to all fires with the same standard
response, irrelevant of fire behavior and
potential impacts. Unable to cope with
fires that exceed control capacity

Recognizes that the same response is not
appropriate for different categories of
fires, particularly an EWE. Decreases
likelihood of and prepares to respond
adaptively to EWEs minimizing losses,
injured people, and fatalities

Focus on isolated actions. Organizational
activities and individual initiatives with
limited interactions

Focus on shared governance. Building trust
between citizens and organizations

Top-down approach: Isolated from citizens Interactive approach: Takes advantage of
both bottom-up and top-down strengths

Normative approach with rigid protocols.
Difficulty in adapting to extreme
conditions and integrating lessons learned.
Can be efficacious in normal fires, but
collapses in case of more complex
emergencies.

A more flexible approach that can adjust to
different event complexities. Adaptive
approach: Continuous process of
learning/research-adaptation/
transformation action

Paternalistic approach. Organizations value
their competence and knowledge over that
of citizens. Fosters dependence on specific
organizations

Shared governance approach. Values
diverse interests and competencies of all
parties affected by fire. Fosters self-
reliance and mutual assistance processes

Tries to reduce uncertainty through
standardized system of response

Reduces uncertainty by empowering
stakeholders to work together to share
knowledge, plan scenarios, and reach
agreement of how to respond if a fire
occurs

Continued
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seen in Fig. 13.2, in the initialWoFmodel the vast majority of activities focused on the
During the fire stage. In the past decades minor adjustments have added more actions
to Before and to a lesser extent to After fire extinction, but the majority of focus remains
on response. In comparison, in the SwG model During fire actions are a relatively mi-
nor portion of an effective effort to decrease negative societal impacts of wildfires.

The SwG paradigm proposes a more robust and long-term perspective to address the
increasing societal wildfire impacts, by addressing not just the symptoms but also the
range of societal elements that contribute to negative outcomes when humans interact

Table 13.2 Comparative analysis of WoF and SwG paradigms of wildfire
management.dcont’d

WoF SwG

Imposition of actions with limited
consideration of citizen and community
knowledge, skills, and capacities to cope
with wildfires

Identifies skills, competences, and
resources from individuals and
communities and integrates them at all
stages of addressing wildfire risk

Focus on activities and equipment that have
limited use for other purposes than fire
response

Integrative approach allows for synergies
between actions to reduce the negative
impacts of the fire and other societal
needs

Focus on short-term and very narrow risk
management approach

Risk-benefit governance approach that
acknowledges and works to address the
full diversity of potential risks (e.g.,
temporal, spatial, social/ecological)

Limited trust between citizens and
organizations

Building trust between citizens and
organizations

Social issues, namely the influence of social
context, poorly understood and considered

Social issues as a crucial component. The
social context determines diverse types
of actions

Integration of scientific evidence on a silo’s
basis that overlooks complexity of system

Science based action that takes into account
a broad range of system components and
interactions

Weak transparency and evaluation process
based on simple metrics and not on
accuracy and effectiveness of
interventions

Transparent evaluation based on the
outcomes of the collaborative work
using a system of monitoring
effectiveness with very clear parameters

Criteria to evaluate cost and efficiency of the
intervention self-reinforce the
individualistic approach of the
organizations

Criteria to evaluate cost and efficiency
based on the capacity of institutions to
work together

Metrics of progress: Number of fires, burned
area, fire size

Metrics of progress: Full range of costs and
potential benefits
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with the natural process of fire. Moving beyond the current focus on preventing fires
while improving our ability to fight fires through improved equipment, better under-
standing of fire behavior, and fuels treatments, SwG focuses on building a shared
governance approach to determining how to best “thrive with fire” in a given location.
This paradigm is better able to address the fact that EWEs overwhelm current control
response capacity as it values all parties working together to plan and identify: Key
desired outcomes, the range of preparedness actions needed before a fire, and how
different fires, including an EWE, will be responded to should they occur. We believe
that overtime such an approach means that humans cannot just “learn to live with fire”
but can “thrive with fire”.

The current approach also “siloes” the thinking about wildfire in multiple ways (fire
response organizations vs. community, during fire as separate from before and after
actions, and between scientific disciplines). SwG supports learning, action, and evalu-
ation in a continuous and interactive dialog by those potentially affected by wildfires
and highlights the necessity of all entities, including fire agencies, to work together
across all three temporal stages (i.e., before, during and after the fire). Although this
approach may initially feel daunting, it has more potential to reduce the uncertainty
of our current situation by taking into account the social context where fires occur
and taking into account the diverse values and needs of different actors (individuals,
communities, private and governmental organizations etc.). The SwG framework em-
phasizes proactive strategies that combine multiple and complementary measures,
each of them with an identified objective, an approach more likely to lead to better out-
comes than the reactive approach of theWoF. Focusing on identifying the full range of
ways to address the range of needs and issues posed by both damaging and beneficial
fires, within the context of the natural environments and socioeconomic systems in
which they occur, the SwG framework also holds more potential to find synergies
with nonfire concerns, increasing the likelihood of developing effective and imple-
mentable solutions.

Figure 13.2 Comparison between WoF and SwG paradigms’ actions. In red, activities
developed During the fire stage are represented; in green, the actions taken Before the fire
outbreak; and in blue, the actions in After the fire extinction stage. The relatively higher
number and importance of activities taken in the Before the fire outbreak stage well reflects the
effort of SwG to cope with EWEs, which exceed any capacity of control, the main focus of the
WoF approach.
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13.4 Next steps

Every decision we take has an impact on the landscape that we will inhabit in the
future. What burns and what does not burn is shaping tomorrow’s landscapes and fires.
If we change our approach from defensive to proactive and creative, we can include the
landscape of tomorrow as decision driver of today. That has implications in our actions
before, during, and after a fire. Many locations around the world have already, at some
level, started moving away from the primary focus on fighting fires to actions that fit
more into the SwG framework. However, the lack of new language or detailed frame-
work means that often positive intentions default to language and actions that are more
reflective of theWoF paradigm than a shared governance approach to wildfire manage-
ment. A brief look at the graphic in Fig. 13.2 shows how the emphasis of work shifts
from primary response activities During a fire to activities primarily Before and to a
lesser extent After the actual fire; it is a clear difference in approach. We hope that
providing more details around the range of factors that need to be considered for
learning how not just to respond to, but to live and thrive with fire, will increase the
ability to focus more attention, energy, and resources on the activities that are more
likely to lead to better fire outcomes, for both humans and the environment, over
the long term.
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