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ARTICLE INFO ABSTRACT

Keywords: Aim: to understand how wildfire risk policies are designed to mitigate' the impacts of wildfires. Wildfires are a
Policy growing threat in many parts of the world, posing significant risks to human life, and the environment. In recent
Wwildfire risk years, wildfires have increased, driven largely by climate change, human activity, and changes in land-use
igs;igin patterns. Wildfire risk adaptation and mitigation measures vary widely between countries and regions around
Weakness the world. Therefore, it is essential to develop a comprehensive policy approach to mitigate wildfire risks and

promote sustainable forest and land management practices. This article aims to provide insight into wildfire
policies, implementation actions, and their effectiveness by describing wildfire policies centered mainly on
exclusion and wildfire risk mitigation.

Methodology: the article examines existing wildfire-related policies and relevant literature based on 10 systematic
factors. Further exploring how these policies can be enhanced to meet the challenges of the coming years for six
European countries (Cyprus, France, Greece, Italy, Portugal, UK) as well as Australia, Canada, USA, and South
Africa.

Results: The status quo, perceived strengths, weaknesses, and recommendations from key-informants were pre-
sented to enhance wildfire policies in each country.

Conclusions: The article analyses current wildfire policies in fire-prone countries, highlighting regional variations
and the need for an integrated management strategy. It offers country-specific recommendations based on the
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participants viewpoints, for coordinated efforts to mitigate wildfire risks and promote sustainable forest

management.

1. Introduction

In recent years, significant attention has been drawn to the pressing
issues of large-scale and intense wildfires, including their origins, cau-
ses, and repercussions (Abatzoglou and Williams, 2016; Franklin and
Agee, 2003; Jolly et al., 2015; Pivello et al., 2021). These wildfires
whether ignited by human or natural factors, have led to a trans-
formation in fire regimes extending from local to global scales (Bilbao
et al., 2020; Rego et al., 2021). Human activities, such as land man-
agement practices, play a significant role in altering natural fire regimes
(Bowman et al., 2020; Hobbs et al., 2006). These alterations are
considered as wildfire risk management, whereas activities deliberately
and officially endorsed by government are recognized as policies
(Hunter, 2008).

Given the increasing risk posed by climate change, forest ecosystem
managers and policymakers face the challenge of developing effective
fire prevention policies (Marques et al., 2011; Tymstra et al., 2020).
Nevertheless, certain frequently overlooked factors at local and regional
levels, including fire-related policies, have the potential to induce sub-
stantial shifts in fire intensity (Curt and Frejaville, 2018; Spadoni et al.,
2023). While policy making is occasionally compelled by moments of
urgency or crisis (Wenzelburger et al., 2019; Althaus et al., 2022), its
potential should not be underestimated. It possesses the capacity to
significantly mitigate long-term wildfire risks through various means,
including the prevention of human-caused ignitions (Curt and Freja-
ville, 2018; Farkhondehmaal and Ghaffarzadegan, 2022), the suppres-
sion of fire spread (Fernandes and Botelho, 2003; Fernandes et al. 2021),
and the strategic management of fuel to alter fire behavior (Graham
et al., 2004). Hence, a well-crafted fire policy can exert an influence on
fire characteristics akin to the impact of climate change itself (Wotton
et al., 2017).

Thus, it is imperative to tailor fire policies to global changes,
encompassing climate variations and socioeconomic considerations.
This approach is pivotal for effective management of fire activity over
the long term, as well as for mitigating the repercussions of fire on assets
(Curt and Frejaville, 2018; Moreira et al., 2020; Ganteaume et al., 2021).
This necessitates a shift in governmental investment toward fire man-
agement, emphasizing strategic planning and prevention (UN-REDD
Programme). Recent instances of extreme fires in diverse regions,
including Portugal (2017), Greece (2018), Australia (2019-2020), the
Amazon rainforest (2019), Italy (2021), and France (2022) serves as
alarming examples that trigger discussions on the reformulation of
wildfire policies, as highlighted by Fernandes et al. (2017). However,
these responses often manifest as reactive measures instead of proactive
strategies aimed at mitigating risks prior to their occurrence (Mon-
tiel-Molina, 2013).

To gain a comprehensive understanding, this study aims to review
current wildfire policies and legislations in 10 different countries. These
countries include South Africa, the United States, Canada, Australia, the
United Kingdom, Portugal, Italy, France, Greece, and Cyprus. The study
takes a global-to-Europe outlook and pursues the following goals:

1 To analyze wildfire-related policies and
geographical regions.

2 To document how wildfire policies are designed to manage wildfire
risk by identifying the strengths and weaknesses.

3 To offer country-specific recommendations for enhancing wildfire
policies.

legislation across

2. Methodology

The paper focuses on analysing national wildfire policies. To achieve
this, we embarked on a comprehensive review of policies, including both
legally binding legislations and non-binding programs. Our analysis
scheme, based on the works of Hall (1993); Howlett (2005); and Krott
(2005), provided a consistent framework for evaluating wildfire related
policies. We examined the key issues addressed, policy goals, policy
instruments, and policy implementations by specifying the following
questions:

what are the issues addressed in the policy (identify the specific
topics on wildfires)

what are the policy goals (to identify how different countries deal
with wildfire risk)

what are the policy instruments (through legally binding legislations
and non-binding programs and planning documents)

how these policies are implemented (to assess how policy in-
struments dealing with wildfire risk in the country are applied).

This information provided valuable insights for making recommen-
dations on enhancing the framework necessary to address the growing
threat of extreme wildfires.

Data for this study were collected during the Pyrolife training and
workshop? events held in April and June 2022. The workshop involved
the use of questionnaire (Appendix A) designed by the corresponding
author. Participants, including key-informants representing each of the
countries under examination, contributed valuable information con-
cerning prevailing policies, legislative status, the key decision-making
actors, objectives, implemented actions, key monitoring indicators,
prioritized issues, policy linkages, and allocated budget.

In our pursuit of a comprehensive policy analysis, the participants
reviewed existing policy documents and relevant literature specific to
their respective countries. Their valuable insights, born from meticulous
examination, served to enrich and refine the dimensions of the analyt-
ical framework. This integrated approach was driven by the overarching
objective of identifying both the perceived strengths and weaknesses
inherent in the wildfire policies of each country.

This comprehensive analysis served as the foundation for developing
informed recommendations aimed at enhancing the effectiveness of
wildfire policies within individual nations. The systematic integration of
investigative methodologies, including questionnaire, document anal-
ysis, and collaborative workshops, facilitated the thorough gathering
and examination of relevant data. Additionally, the workshops not only
provided a dynamic platform for advancing theoretical frameworks but
also fostered in-depth discussions and shed light on previously unex-
plored areas for the improvement of current policies. Nevertheless, it is
important to note that these findings offer a snapshot of the current
situation and are constrained by the viewpoints expressed by the key-
informants.

3. Results
3.1. Analysis of wildfire-related policies and legislation

3.1.1. South Africa
South Africa has a long history in the administration of wildfire
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management. A range of statutes pertaining to the Colonies of the Cape
and Natal, as well as the Republics of the Orange Free State and
Transvaal, were eventually consolidated in the Union Forest Act. How-
ever, starting from the mid-1940s, the management of veldfire (wild-
fires) became increasingly fragmented (Bridgett et al, 2003).
Furthermore, changes in ecological concepts and a new focus on
biodiversity as a central objective have resulted in modifications to fire
policies. Practices that had been upheld for nearly 50 years have been
challenged and, in some cases, replaced by alternative approaches
(Bond and Archibald, 2003). Currently, various policies have a bearing
on fire management in South Africa. The most significant among them
are the Fire Brigade Services Act (Act 99 of 1987), which stipulates that
district and local municipalities must establish firefighting service and
define their responsibilities; the National Veld and Forest Fire Act (Act
101 of 1988), which aims to control wildfires, establishes the re-
sponsibilities and mandates of both public and private entities, and calls
for the creation of Fire Protection Associations (FPAs), formed by
landowners to manage the fire-risk in their territories; and the Disaster
Management Act (Act 57 of 2002), which mandates provinces and dis-
tricts to respond to such disasters, establishes the Disaster Management
Center.

One of the initiatives grounded in the aforementioned legal frame-
work is the Integrated Fire Management Handbook (2016), which out-
lines the steps for establishing an FPA and transforming it into a
sustainable institution. By doing so, it shifts the focus towards the pro-
active practice of Integrated Fire Management (IFM), moving away from
the reactive approach of suppressing wildfires (FynbosFire, 2016).
“FPAs are not a firefighting body; instead, they serve as coordinating
bodies for landowners and stakeholders to optimize the use of available
resources” (UNOPS, 2016). Additionally, several other programs have
been implemented to strengthen the legislation, such as the Firewise
Communities model, which builds resilience in rural communities
through awareness and community work (LANDWORKSTM, 2022);
Working on Fire, launched as part of the South African Government’s
initiative to create jobs and alleviate poverty through the implementa-
tion of IFM practices (DFFE, 2022); and the GEF FynbosFire project,
which has helped strengthen the IFM framework through initiatives
such as collective planning, effective resource allocation, fostering re-
lationships between multiple stakeholders, and developing policies.
However, there is still a need for better integration of the laws that
support the concept of IFM. Although there exists a National Veldfire
Risk Assessment that serves policy purposes rather than operational ones
(Forsyth et al., 2010). Distribution of the report for comment and further
analysis of the current South African wildfire policy framework is
recommended.

3.1.2. USA

The management of wildland fires is one of the responsibilities of the
federal government of the United States. It oversees the management of
public lands where controlled burns and wildfires occur, provides
assistance in responding to wildfires, and conducts research to under-
stand the impacts of fires (Federation of American Scientists, 2023).
Recognizing the growing importance of this work, the Bipartisan
Infrastructure Law has authorized the creation of the Wildland Fire
Mitigation and Management Commission (Dabiri et al., 2023). The
primary objective of this commission is to develop and present a
comprehensive set of policy recommendations to Congress, with a spe-
cific focus on enhancing prevention, management, suppression, and
recovery strategies for wildfires (USDA, 2023).

To effectively manage wildfire risk, the US federal government has
implemented various policies, one of which is the National Cohesive
Wildland Fire Management Strategy, also known as the “Cohesive
Strategy”. This policy emphasizes the importance of cooperation among
federal, state, and local agencies, community involvement, and the use
of science-based approaches to manage wildfires. In 2009, Congress
passed the Federal Land Assistance, Management, and Enhancement Act
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(Federal Land Assistance, Management and Enhancement Act of 2009
(FLAME Act) (2022)), which mandated the development of the Cohesive
Strategy for managing wildland fires across all lands in the United
States. This act initiated a three-phased, intergovernmental planning
and analysis process involving stakeholders and the public. As a result of
this collaborative effort, a Cohesive Wildland Fire Strategy and National
Action Plan were developed, with the participation of federal, state,
local, and tribal governments, non-governmental partners, and public
stakeholders, along with scientific analysis (WFLC, 2014). This act
serves as a proactive response to large fires and includes measures for
fire prevention and management.

The wildfire governance system in the U.S. encompasses a range of
legally binding and non-binding policy directives, programs, budgets,
and practices at the national, state, and local levels. One important
framework within this system is the Cohesive Strategy, which consists of
three policy goals. It recognizes the importance of adopting a regional
and local approach to restore and manage fire-adapted ecosystems,
build fire-adapted communities, and respond effectively to wildfires
(The National Strategy, 2014). The Cohesive Strategy has become an
effective policy for interagency wildfire management (Steelman, 2016).
However, some scholars have raised concerns about the effectiveness of
the governance system in the U.S. Changes in fire behavior pose a
greater threat to houses in the Wildland-Urban Interface, leading to an
increased emphasis on suppression response at the expense of preven-
tion efforts to mitigate risk (Calkin et al., 2015; Fischer et al., 2016). In
the U.S., one of the key drivers in the social-ecological system is funding
priorities that favor suppression activities over prevention and pre-
paredness activities (Steelman and Burke, 2007). There is a need for
policies and practices that are better aligned with the social and
ecological realities in the areas where wildfires are expected to be a
problem (Steelman, 2016). Therefore, gaining a deeper understanding
of how current policies and institutions correspond with the
socio-ecological system can result in more sustainable, long-term alter-
natives to the wildfire issue.

3.1.3. Canada

Wildfire management agencies in Canada have evolved, remaining
essentially as stand alone, single hazard wildfire control organizations
(Tymstra et al., 2020). At the national level, emergency management
falls under the responsibility of the federal government, which has
established the Canadian Interagency Forest Fire Center (CIFFC) to co-
ordinate fire management and response across the country (Tymstra
et al., 2020). Each province and territory have its own wildfire man-
agement agency and policies. Besides, Indigenous communities in Can-
ada face increased risks from wildfires (Nikolakis et al., 2020). These
communities possess valuable local knowledge and practices related to
fire management (Hoffman et al., 2022). Despite, various legal, political,
and attitudinal barriers hinder the re-activation of Indigenous fire
management which affects the wildfire management system in the
country (Hoffman et al., 2022; Nikolakis et al., 2020). With the
increasing frequency and intensity of wildfires in Canada, the wildfire
season has also evolved. Recent unprecedent wildfires have surpassed
the suppression capabilities, highlighting the urgent need for enhanced
techniques and resource capacities to mitigate wildfire risk (Hoffman
et al., 2022). The adoption of a risk-based approach to appropriate
response is a direct result of devastating wildfires seasons, subsequent
reviews, policy change recommendations, and recognition of the
ecological role of wildfires as well as the need to control costs (Tymstra
et al., 2020). The Wildfires Act serves as the primary federal legislation
governing forest fire management on federal lands, providing guidelines
for fire regulation, penalties for non-compliance, and authorization for
the use of fire as a forest management tool (Tymstra et al., 2020). To
effectively facilitate response to all emergencies, the Canadian govern-
ment has adopted an all-hazard approach to manage natural and
human-caused hazards and disasters (Public Safety Canada). Public
Safety Canada facilitates national coordination across federal agencies
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to implement a comprehensive approach to emergency management on
federal lands and properties. One significant wildfire program in Canada
is the FireSmart program, which aims to reduce the risk wildfires pose to
communities and structures. This program focuses on educating home-
owners and communities on actions they can take to mitigate wildfire
risks, such as creating defensible space, using fire-resistant building
materials, and managing vegetation around the homes (Westhaver et al.,
2007; Ergibi and Hesseln, 2020). Another wildfire management tool
employed in Canada is prescribed burns. Additionally, Canada has
implemented “let burn policies,” wherein authorities choose not to
suppress wildfires that do not pose a threat to assets (McFarlane et al.,
2006).

In recent years, there has been a push to enhance the use of tech-
nology in wildfire management (McFayden et al., 2023). This includes
utilizing satellite imagery to detect fires, drones to monitor fire activity,
and computer models to predict fire behavior. These technologies can
assist fire management agencies make science-informed decisions and
respond quickly to wildfires. However, Canada’s current suppression
policies are making the wildland-urban interface (WUI) more vulner-
able, especially considering the expected worsening of wildfires due to
climate change (Parisien et al., 2020).

3.1.4. Australia

Australia’s fire regimes exhibit diversity due to the vastness of its
land area and the heterogeneity of its ecosystems (Murphy et al., 2013).
Historically, Australia transitioned from a mosaic burning practice
conducted by aboriginal people to a wildfire management approach
primarily focused on firefighting to minimize fire impacts (Pyne, 1991).
However, more recently, severe fires have prompted a new transition
towards integration of wildfire prevention and wildfire risk manage-
ment, with the aim of increasing Australia’s resilience to fire (Council to
Australian Governments, 2011).

The current strategy is primarily centered around protecting life and
property while simultaneously maintaining the ecosystem services
provided by the Australian ecosystems (Forest Fire Management Group,
2014). However, extensive land fragmentation in Australian settlements
has resulted in numerous wildland-urban interface areas, which in turn
exposes many lives and properties to wildfire risk (Gonzalez-Mathiesen
etal., 2021). To achieve the proposed objective, current wildfire policies
strive to integrate wildfire management and spatial planning policies
incorporating performance-based designs, fire risk education, and
self-protection measures, with a particular focus on wildland-urban
interface areas (Baker et al., 2020). The National Bushfire Manage-
ment Policy Statement (Forest Fire Management Group, 2014) signed by
all states and territories, serves as a document of intentions to implement
effective fire management practices. However, its implementation has
been slow and partial, leading to recent updates and the inclusion of key
performance indicators to support its execution (Forestry Australia and
Forest Fire Management Group, 2022). The complexity of policy
implementation can be observed in the case of prescribed burns (Rus-
sell-Smith et al., 2020). Furthermore, the National Construction Code
(NCQ), a crucial regulatory instrument, undergoes constant review and
varies in adaptation to different states and territories (Baker et al.,
2020). Lastly, the “Stay and Defend or Leave Early” strategy exemplifies
shared and individual responsibility in risk management policies
(McCaffrey and Rhodes, 2009). However, after the devastating fires of
2009, the strategy was changed to “Prepare, act, survive” (Xanthopou-
los et al., 2011).

3.1.5. United Kingdom

The United Kingdom has a relatively low risk of wildfires, but it has
experienced some significant wildfires in recent years, with 2018 and
2022 being among the worst years in terms of the number of wildfires
recorded. Climate change is recognized as a significant threat, leading to
an increasing risk of wildfires in the UK (Perry et al., 2022; Smith et al.,
2020). To address climate change and its impacts, the government has
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established the Climate Change Act as a guide for the country’s response.
While each nation within the UK has different wildfire and land man-
agement strategies in place, they often align. The government has also
implemented the Countryside Stewardship Scheme to support farmers
and landowners in managing their land to reduce the risk of wildfires.
The Met-Office plays a crucial role by issuing Daily Hazard Assessments,
which inform authorities about the level of wildfire risk in different
areas. This information is utilized to invoke public land closure through
the CROW Right of Way Act.

On the prevention side, prescribed burning is not commonly used in
the UK as a tool to reduce fuel loads and prevent wildfires in the UK.
However, small-scale burning is employed in some areas as a manage-
ment tool for heathland and peatland habitats. The Home Office serves
as the Lead Government Department for wildfires, while local fire and
rescue services are primarily responsible at the local level, receiving
support from the national government when necessary. Currently, there
are no mandatory building codes in the UK for the constructing homes
and buildings in wildfire-prone areas. However, the Forestry Commis-
sion provides guidance to enhance wildfire resilience in forests, and this
guidance has been applied in some housing developments in the South
of England.

3.1.6. Portugal

Public policies and legislation related to fire in Portugal have
changed over time, going through various cycles over several centuries
(Pinho and Mateus, 2019). Following the fire season of 2003 and 2005, a
comprehensive reform of policy and legislation related to forest fire
defense was implemented (Mateus and Fernandes, 2014; Pinho and
Mateus, 2019). This reform focused on five strategic axes: increasing
territorial wildfire resilience, reducing wildfire incidence, enhancing
firefighting and wildfire management effectiveness, restoring ecosys-
tems, and adapting to a functional organic structure (Resolugao do
Conselho de Ministros no. 65/2006). The reform emphasized three
priority domains: structural prevention, surveillance, and firefighting.
While many actions were successfully carried out, the implementation of
several recommended measures was deficient due to multiple factors
(Beighley and Hyde, 2018). However, the catastrophic fire season of
2017 prompted a transition from a strong fire suppression policy to one
that emphasizes the importance of prevention. The National Plan for
Integrated Fire Management (PNIGFR) (Conselho de Ministros, 2020),
although non-regulatory, became the most significant policy instrument,
aiming to reform the previous model which was criticized for its
excessive complexity (Observatorio Técnico Independente et al., 2018).
The National Action Programme (PNA) was implemented to put the
defined PNGIFR system into practice. It redefined existing policies,
adapting or reinforcing them, and establishing new ones to incorporate
the new vision and respond effectively. A central organization, the
Agency for Integrated Rural Fire Management, was created to manage
the implementation of wildfire policies and seek continuous improve-
ment. The National Plan for Integrated Fire Management identified
three main areas which are: building a sustainable rural landscape,
protecting rural spaces, and safeguarding people and property (Con-
selho de Ministros, 2018). In the initial stage of this transition, the focus
is on the protection of people and property, gradually implementing
additional prevention measures through regulatory, informational, and
cooperative policy instruments. In the medium to long term, the
objective is to develop a sustainable rural landscape, primarily through
economic and territorial policy instruments outlined in the Landscape
Transformation Program (Conselho de Ministros, 2020).

3.1.7. Italy

Italy has implemented several laws and policies aimed at preventing
and managing wildfires, protecting forests and natural resources, and
ensuring public safety. Forest management in Italy is governed by the
“Forest Law,” which was last updated in 2018 (D. L.vo 03/04/2018).
This law regulates the management, protection, and use of forests and
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other wooded areas, with the goal of preserving their ecological, eco-
nomic, and social functions. Additionally, Italy has the National
Framework Law 353/2000, which governs wildfire risk management
and was last updated in 2021. This law aims to enhance collaboration
among various agencies and stakeholders, guiding fire prevention,
preparedness, and response efforts.

Under Italian law, administrative regions are responsible for devel-
oping Regional Fire Management Plans, which outline the fire man-
agement strategy implemented in each region. Municipalities are also
required to develop Fire Prevention Plans (Piano di Protezione Civile
Comunale). These plans identify areas at risk of wildfires, establish
prevention and control measures, allocate resources for implementing
the fire management strategy, and define the roles and responsibilities of
different stakeholders. In the past, the Italian State Forestry Corps
(Corpo Forestale dello Stato or CFS) played a significant role in fire
prevention, acting as a park ranger force and protecting forests and the
environment. This agency, with police powers, was responsible for forest
fire prevention and investigation of fire causes. It also engaged in fire
suppression through 15 regional commands and a fleet of 22 fire-
fighting aircraft. However, in the beginning of 2017, the CFS was dis-
banded by a government decision, and its duties and some personnel
were incorporated into the Carabinieri, a military police corp. A new
unit known as the Command of the Forest, Environmental and Agri-food
units (Commando unita forestali, ambientali e agrolimentari), was
formed. At that time, the National Fire Services (Vigili del Fuoco) —
under the Ministry of Interior and usually operated in urban areas — were
responsible for most wildfire control duties. Administrative regions
receive support from the National Civil Protection in firefighting activ-
ities, which also coordinates the national air fleet. At the regional level,
wildfire risk management policies are implemented by

Civil Protection or regional forestry agencies, while the regional
Environmental Protection Agency IES (ARPA) provides wildfire danger
forecasting, and monitors air quality, water quality, and other potential
impacts of wildfires. Furthermore, Italy also participates in the EU’s
Civil Protection Mechanism, which aims to improve coordination and
cooperation among EU member states in preventing and managing
wildfires.

3.1.8. France

Unlike most other Southern European countries, where wildfires
impact the entire territory, wildfires in Southern France predominantly
affect specific regions. This is due to the implementation of a rigorous
fire prevention and suppression program that was launched in 1987
(Fox etal., 2015; Ruffault and Mouillot, 2015). In 1994, a new fire policy
and strategy called “Vulcain” was established in response to devastating
fires that occurred from 1979 to the 1990s. The Vulcain strategy
prioritized prevention over suppression and placed significant emphasis
on suppressing all ignitions (Battesti, 1997; Curt and Frejaville, 2018).
While adjustments have been made over time to account for the 2003
and 2016 fires, as well as the potential impacts of climate change (Curt
and Frejaville, 2018), Vulcain remains a crucial milestone in France’s
modern policy history.

The national and local forest fire prevention policies are imple-
mented in only 32 out of the 101 administrative districts, particularly in
the fire-prone regions of Corsica and Provence-Alpes-Cote d’Azur in the
south-eastern France. The national government establishes a unified
land use planning process framework for the entire country, and then
the administrative districts require the implementation of risk preven-
tion plans (PPR), which include measures to reduce wildfire risks, by

Trees, Forests and People 14 (2023) 100431

local jurisdictions (Kocher and Butsic, 2017). Local jurisdictions develop
their own land use plans, which must incorporate the PPR requirements.

As the wildlands of Southern France have expanded, there has been a
corresponding increase in housing construction within these densely
vegetated areas known as the wildland-urban interface (WUI). Since 1975,
housing construction in these areas has increased by 20% (Kocher and
Butsic, 2017). This recent and ongoing sprawl of the wildland-urban
interface is one of the land-use changes impacting the Mediterranean
Fire regime (Fernandes et al., 2011). The WUI tends to concentrate fire hot
spots (Ganteaume and Long-Fournel, 2015), and it plays a significant role
in most fire regimes accounting for 49.3% of fires in the Bouches de Rhone
district (Chappaz and Ganteaume, 2022). To prevent and control wildfires
in the fire-prone areas particularly in the southeast, France has strength-
ened The Forest Code, which is the primary law governing the manage-
ment and protection of French forests. This has been accomplished
through prefectural orders aimed at increasing fire prevention measures,
particularly at WUL. Fire suppression efforts are carried out by the French
firefighters who belong to the “Direction des Sapeur-pompiers” of the
Sécurité Civile, a civil defense agency of the French Government. Their
goal is to suppress new fire ignitions within 10 min of reporting (Alex-
andrian, 1999; Kocher and Bustic, 2017). Currently, approximately one
third of the fire budget is allocated to prevention, while two thirds are
dedicated to suppression, highlighting the need for a rebalancing towards
fire prevention. Although numerous studies have demonstrated the
effectiveness of the fire policy implemented after devastating wildfires,
concerns arise regarding its long-term sustainability and its ability to
mitigate fire risks in the context of climate change (Alexandrian, 2008;
Fox et al., 2015; Curt et al., 2016; Curt and Frejaville, 2018; Evin et al.,
2018). These concerns are further amplified when multiple extreme fire
events occur simultaneously (Ganteaume et al., 2021). Therefore, scholars
advocate for a comprehensive policy that enables coexistence with fires
(Niamir-Fuller et al., 2012; Moritz et al., 2014; Curt and Frejaville, 2018;
Eloy et al., 2019; Essen et al., 2021). This approach should involve the
participation of public and private entities, increased public awareness to
enhance acceptance and enforcement of regulations, and the promotion of
fire-smart landscapes and fire-resilient ecosystems.

3.1.9. Greece

Wildfires pose a significant environmental concern in Greece,
prompting the implementation of various laws and policies aimed at
preventing and managing them.

The Forest Law 998/1979 established a legal framework for the
protection, management, and conservation of Greek forests. It regulates
issues related to forest ownership, exploitation, use, and protection. It
defines the responsibilities of forest owners, the government, and citi-
zens in the protection of forests against wildfires. Similarly, the Forest
Fire Prevention and Suppression Law 2690/1999 focuses on the pre-
vention and suppression of forest fires in Greece. It established the
Hellenic Fire Corps as the coordinating authority responsible for fire-
fighting efforts across different agencies, and for enforcing fire preven-
tion regulations. This law also introduced penalties for individuals who
negligently or intentionally ignite fires (arson). Law 4069/2021 amen-
ded the previous legislation to enhance the Hellenic Fire Corps’ capacity
to prevent and respond to wildfires. It also established a new legal
framework for the establishment of a national system for forest and
other land use planning and management.

In 2012, the National Action Plan for Forest Fire Prevention and
Management was established, providing a comprehensive framework
for preventing, detecting, and suppressing wildfires in Greece. It
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includes measures for post-fire recovery and the restoration of affected
areas. The plan outlines the roles and responsibilities of various
agencies, institutions, and stakeholders in its implementation. Addi-
tionally in 2014, the National Forest Fire Danger Rating System was
developed to assess wildfire risk in different parts of Greece.

Corresponding to Italy, Portugal, and France, Greece is also a
member of the European Union, which means it follows the EU Forest
Strategy for sustainable forest management. This strategy encompasses
measures for wildfire preventing and management, as well as the pro-
motion of forest biodiversity and ecosystem services.

3.1.10. Cyprus

Cyprus is a Mediterranean island with a complex socio-political sit-
uation that interferes with wildfire prevention strategies. This situation
is characterized by longstanding political tensions between the North
and South, where the Republic of Cyprus is the internationally recog-
nized entity, and Turkey occupies almost 40% of the island since 1974.
The divided nature of the country hinders the implementation of
effective wildfire prevention strategies as responsibility for managing
the environment and natural resources falls under different authorities,
often with limited coordination and collaboration. The United Nations
has established a buffer zone that runs across the island, separating the
two communities, which also presents difficulties in implementing
wildfire management measures that span across the island. Further-
more, the large number of actors in the country can result in delayed
decision-making processes and hinder the effective coordination of re-
sources, which can be crucial in the event of a wildfire outbreak. Re-
public of Cyprus has three organizations actively engaged in firefighting:
the Fire Service, the Department of Forests, and the Civil Defense Force
(Boustras et al., 2008). However, a lack of coordination among all the
organizations is perceived as a significant constraint (Herrero et al.,
2010). In addition, the Forest Law and the Fire Fighting Action Plan in
Rural Areas both provide the national institutional framework for
managing wildfires and outline the responsibilities of all parties
involved in fighting fires (Department of Forest, Cyprus). According to
the Forest Law, the Department of Forests, under the Ministry of Agri-
culture, Rural Development, and Environment handles the legal,
administrative, and technical aspects of wildfire suppression. In Cyprus,
fires that originate or spread within state forest territory or less than 2
km from state forest boundaries, or those that the director of the
department of forests deems as posing a threat to state forest land, are
categorized as wildfires (Fernandez-Anez et al., 2021).

As a member of the European Union, Cyprus is also subject to EU
policies and directives concerning wildfire prevention. The EU’s Forest
Fire Prevention and Information System (EFFIS) provides real-time
monitoring of wildfires and other forest-related risks across Europe. It
also supports the development of effective wildfire prevention and
management strategies.

3.2. Strengths and weaknesses of wildfire policies and legislations

By thoroughly examining policy documents, legal frameworks, and
engaging in discussions with key-informants from each country, we
ensured a systematic and comprehensive analysis of relevant informa-
tion. This approach enabled us to effectively gather and evaluate crucial
data. The strategic implementation of both questionnaires and docu-
ment reviews unveiled the perceived strengths and weaknesses (Table 1)
embedded in the wildfire policies of each country. Simultaneously, the
workshop served as a platform for broadening the theoretical framework
and pinpointing areas for policy improvement.

Moreover, our research has yielded insights into shared character-
istics among nations, allowing us to pinpoint vulnerabilities in fire
management practices. These vulnerabilities encompass the imperative
to integrate considerations for climate change, as well as adaptations in
land use and land cover. Such alterations can result in an expansion of
forested areas while decreasing agricultural land, consequently leading
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to an increased accumulation of fuel biomass conducive to potential
fires. Additionally, the expansion of Wildland-Urban Interface areas
contributes to an increased risk of fire ignitions and the presence of
vulnerable regions.

To offer tailored suggestions for enhancing wildfire policies, each
country has been analyzed individually, though they do share some
commonalities.

Table 1
Perceived Strengths and Weaknesses in wildfire policies and legislations.

COUNTRIES STRENGTHS WEAKNESSES

South Africa - provides for the - The legislation may not be
establishment of Fire well-resourced or fully
Protection Associations, enforced, especially in rural
which bring together areas.
landowners and other - The likelihood and severity of
stakeholders to collectively wildfires are increasing due to
manage risk across the predicted increase of fire
landscapes. weather associated with

climate change.

USA - legal and non-legal frame- - insufficient resources resulting
works for agencies to coor- from underfunding have
dinate efforts and implement hampered prevention and
preventive measures such as mitigation efforts for wildfires.
fire adapted communities However, the recent passage of
and more effective response. the bipartisan infrastructure

- cooperation between federal, law and inflation reduction act
state, and local agencies. has brought about a
- use of science-based ap- substantial influx of resources
proaches to manage wildfires to address this issue and assist
in tackling the wildfire
problem

- Conflicting interests among
stakeholders, such as property
owners and environmental
conservationists, lead to
political challenges in
implementing legislation.

Canada - provides guidelines and - Legislation is not fully
regulations for activities that enforced, leading to non-
could potentially cause compliance and an increased
wildfires, such as campfires risk of wildfires.
and fireworks. - Climate change is making

wildfires more frequent and
intense, and current legislation
may not be able to keep up
with these changes.

Australia - The legislation is well- - The legislation may not fully
established and enforced. address the increasing risk of

- Well-resourced fire wildfires due to climate
infrastructure change.

- Requires more public
awareness and engagement to
promote community-based
resilience to wildfires.

United - establishes guidelines for - Wildfire does not receive as

Kingdom land management practices much attention or funding as

that reduce the risk of
wildfires.

provides funding for research
into fire prevention and
suppression technologies.

other natural disasters, such as
flooding.
Lack of resources and support
for wildfire management
efforts.
- Challenges in implementing
policies across different
regions with varying land
management practices and
cultural attitudes towards fire.
No national strategy for
wildfire management in
England, however strategic
approaches are forming in
Scotland, Wales, and Northern
Ireland.
- As the UK has a relatively
cooler and wetter climate,

(continued on next page)
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Table 1 (continued) 3.3. Recommendations for improving wildfire policy and legislation

COUNTRIES STRENGTHS WEAKNESSES
It is essential to improve wildfire policies to mitigate the damage
wildfires are less frequent than 16 . .
in other regions, which can caused by wildfires in the context of climate change (more frequent
lead to a lower prioritization extreme events expected). Emphasis should be put on creating aware-
of wildfire prevention efforts. ness among people (Balch et al., 2017; Tedim et al., 2016), building
Portugal - Mandates clearing of - Enforcement of the legislation wildfire-adapted communities (Tedim et al., 2020; Essen et al., 2021),
vegetation around buildings. is weak, which allows some

- Supports forest owners to property owners to ignore
undertake preventive their obligations. Table 2
measures like thinning and - Legislation focuses primarily Recommendations to improve wildfire policy in each country.
pruning. on preventing fires.

- Legislation does not address COUNTRIES RECOMMENDATIONS
climate change and land use South Africa Improve integration between the laws, for instance, the Fire
practices, which limits its Brigades Services Act (1987) is being reviewed and updated
effectiveness. (“joining” legislation), which will favor Integrated Fire

Italy - The main responsibility lies - No National Forestry authority Management.There is no standardized set of indicators to monitor
within the purview of the 20 (Forest Service) to coordinate the results of the policy throughout the country.Regarding the
regions as opposed to the forestry policies preparation of settlements, building regulations still focus on the
state level. This approach - Reduced coordination inside of buildings not outside, however, this is changing, largely
enables the consideration of between ministries with driven by FPAs.
the cultural and ecological responsibilities for fire risk - Defensible space has not been widely promoted or included in
heterogeneity across the management regulations.
nation. - Poor investment wildfire USA - Long-term strategies are needed.

- Regional fire management prevention policies and in fire - Collaborative management of landscapes is necessary.
plans involve intersectoral risk awareness among citizens - Rural economies need to be supported by fire management
collaboration and risk - Poor regulation of fire use in strategies.
mitigation policies. agro-pastoral and forestry - Creating resilient communities should be prioritized (i.e.,

- Large investments in fire sectors implementing local house hardening measures, taking social
danger forecasting and - Legislation can be difficult to equity issues into account)
firefighting. enforce, particularly in remote Canada - Wildfire policies could be more proactive in offering outreach

- Impose penalties on those or difficult-to-access areas. programs and targeting the most vulnerable communities.
causing fire through - Legislation can be overly - Indigenous communities could offer significant assistance in
negligence or intentional bureaucratic, hindering managing wildfires and thus should be involved and
acts. effective implementation. empowered.

France - Laws to Involve the - Inadequate funding and - Cultural burning is an ancient practice that should be included in
community: to maintain their resources decision-making, policy action, and implementation.
property, creation of fire - Lack of enforcement - Landscape management practices for WUI fire disaster
breaks, and fuel management - Lack of awareness and mitigation are much cheaper and environmentally friendly than
zones. education suppression and rebuilding.

- Effective fire suppression - Climate change has created - More focus and investments in proactive measures, such as forest
measures (early massive more favorable conditions for thinning and prescribed burns in strategic areas could be useful
attack of the fire, etc.) when extreme wildfires, which may to address the challenges of climate change.
not in extreme weather make existing measures less Australia - Improvement of fire detection and mapping technology (e.g.,
conditions. effective high-elevation cameras; georeferenced cube satellites)

- Successful fire suppression is - Improved information to the public regarding risk awareness,
likely to lead to the so-called preparedness, and evacuation strategies in an emergency event
“fire paradox” effect, i.e., fuel (e.g., early warnings)
build-up that will cause - State-by-state harmonization of building requirements
extreme intensity devastating - Removing barriers to working across state borders”
fires in the future. - Shift away from response to prevention and mitigation e.g.,

Greece - Provides a legal framework - A fire suppression agency has increased prescribed burns according to risk (controversy related
for addressing the issue of the main role in forest fire to needed scalability of implemented methods to be effective and
wildfires and establishes management, while the Forest resulting adverse smoke impacts on population)
responsibilities for relevant Service is weakened, leading United - Recommended to have a national strategy for wildfire,
authorities. to inadequate forest Kingdom considering climate change adaptation to provide integrated fire

- Mandates the creation of fire management and fuel build- management across and within sectors.
prevention plans and up. - Benchmarking UK policy against best practices in other countries
establishes penalties for - Cooperation between agencies with a climate similar to the UK’s future scenario can inform us if
those violating regulations. is less than optimal, so in current policy anticipates future needs. A benchmarking tool

difficult conditions help is could be developed in this capacity and used by other countries
requested from abroad. in a similar position to the UK.

- Law enforcement is often - Policies with implications for wildfire should explicitly consider
weak, with inadequate long-term wildfire management implications, particularly for
monitoring and enforcement policies that may cause fuel-related changes. There is also a need
mechanisms. to evaluate these long-term policies to see if they are delivering

- Political and economic factors their objectives on the ground and what impacts they have had.
limit the effectiveness of - Need for specific wildfire legislation, which will require
regulations. engagement with all relevant sectors.

- Challenges in the effectiveness - Aligning development planning control mechanisms to recent
of regulations due to extreme wildfire patterns.
fire weather conditions (continued on next page)

- Absence of collaboration with
the scientific community.

Cyprus - Established measures for the - Ineffective law enforcement

management of forests and
other natural areas, including
fire prevention plans and the
establishment of firebreaks

Lack of resources and
personnel

Lack of interagency exchange
and collaboration

3 (Problem from 2019/2020 fire cross the borders of FRS zones, meaning
people on the same fire couldn’t effectively communicate with each other)
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Table 2 (continued)

COUNTRIES RECOMMENDATIONS

- Periodic evaluations of previous policies and how they have
been implemented.

- Improved integrated working between forestry, land
management, and fire sectors.

It is difficult to provide recommendations for improving Portugal’s

forest policy due to the extensive knowledge needed and ongoing

reforms.

Suggestions for improvement exist, some of which have already

been solved, showing the system is in constant adaptation and

active change.

Anticipating and managing conflicts during the implementation

phase is crucial

The goal is to reach compromises that work for the territories in

which the measures are implemented, being time — and context —

sensitive.

Italy Mostly focus on the forest side of wildfires (e.g., as the SNF shows),

but a general lack of socioeconomic policies specifically in the

framework of wildfires (education; spatial /urban planning; rural

development...).

Need for monitoring of wildfire actions and policies through key

indicators at the national level.

Need for more exhaustive indicators, on ecological, social, and

economic dimensions around wildfires.

Overall: need for truly integrated wildfire policy to counter current

fragmentation between sectors (forestry, sociocultural dimensions,

etc.) and levels (national, regional, local).

Reduce the high costs generated by compulsory fuel reduction

activities in WUI areas and increase resident and stakeholder

awareness on fire risk and therefore on the importance of enforcing

the regulation on fuel reduction

More funds allocated to fire prevention (currently it is 1/3 for fire

prevention and 2/3 for fire suppression

Increase the resilience of the WUI to fire (resilient landscaping,

practices, etc.)

Need to strengthen forest management through a better supported

and organized Forest Service

An emphasis should be put in creating resilient landscapes through

training, organizing, and supporting farmers and foresters

Need to improve citizens’ awareness about wildfire consequences

and their prevention.

Workshops and sensitization about wildfires should be provided to

residents and tourists, including in schools.

Enhanced collaborations with the research community.

Transparency in the procedures for fire danger rating and fire

analysis.

Bridge the gap between laws and their implementation.

Define measurable indicators for forest fire risk reduction.

More transparency in procedures of the forest department

(public expenditures)

- Speed up change (e.g., legislative updates) and implementation

of recommendations (e.g., reports of expert commissions after

the Solea fire in 2016 and the Arakapas fire in 2021)

Need for paradigm change (like in the rest of the Mediterranean)

—not all fires are bad, and not all fires can be excluded, need for

nuanced understanding, better training, and better awareness.

Better communication with the public (Social Media plan,

through the news; more focus on prevention in addition to

detection and response).

Address the divided Cyprus issue through community and trust-

building measures, need for collaboration.

- Focus on high-risk areas, e.g., WUL

- Better integration with different fields: agriculture, rural
development, sustainable tourism, nature conservation

Portugal

France

Greece

Cyprus

forest management (Moreira and Pe’er, 2018; Hesseburg et al. 2021),
creating firebreaks (Lin et al., 2021; Bowman et al., 2018), investing in
firefighting equipment and personnel (Oliveira et al., 2021; Marks--
Block and Tripp, 2021), and finding better ways to include science into
practice (Dunn et al., 2020; Hessburg et al., 2021).

The incorporation of questions asked during the training and docu-
ment analysis facilitated the comprehensive collection and analysis of
pertinent information. As a result, the subsequent Table 2 offers country-
specific recommendations based on the participants viewpoints to
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mitigate wildfire risks and promote sustainable forest management.
4. Discussion

Wildfires present a pressing global concern, imposing significant
environmental, societal, and economic damages (Tedim et al., 2018;
Bardgett et al., 2021; Nolan et al., 2021). In response, governments
worldwide have adopted diverse policies and legislations to contend
with the escalating threat of wildfires. For example, the United States
aims to safeguard natural resources and human settlements from wild-
fire damages, yet this policy has not resulted in substantial changes in
affected structures, burned areas, or ecosystems (Busenberg, 2004;
Steelman and Burke, 2007; Steelman, 2016; Fischer et al., 2016; Abat-
zoglou and Williams, 2016; Labaree, 2021). In Europe, wildfire man-
agement centers on safeguarding forest ecosystem services
(Montiel-Molina, 2013), while in the Mediterranean regions integrate
emergency response and restoration measures into civil protection plans
(Tedim et al., 2015). The European Union’s wildfire policy additionally
aims to enhance community resilience. South Africa prioritizes main-
taining ecosystem functionality to achieve effective fire management,
encompassing the risk of financial liability for damages. In Australia,
safeguarding life and property takes precedence, with fuel management
emerging as an important tool.

Nevertheless, fire management should not be viewed as a primary
reaction to wildfires. Under extreme environmental conditions or
simultaneous multiple fire outbreaks, firefighting resources can become
overwhelmed (e.g., the 2016 Rognac fire in South-East France). Conse-
quently, it becomes imperative to address root causes and seek long-
term, sustainable solutions to growing wildfire management issue
(FAO, 2019).

The evolution of fire management encompasses distinct phases
within disaster management. During the preparedness phase, nations
have instituted legal and non-legal frameworks for coordinating and
executing preventive measures. Notably, the United States boasts a
robust legal framework facilitating efficacious collaboration and the
implementation of preventive measure across agencies. In South Africa,
Fire Protection Associations unite landowners and stakeholders for
collective fire risk management, while Canada provides directives and
regulations to manage activities that may trigger wildfires. Italy adopts a
regional approach, integrating fire protection plans that account for
cultural and ecological diversity. France has instated regulations for fire
prevention at both regional and local levels, leading to a gradual
reduction in fire occurrences and burned areas over time. These efforts
reflect a shared recognition of the significance of proactive
interventions.

Nonetheless, these policies and legislations have certain weaknesses.
Limited resources and inadequate funding hinder the execution pre-
vention and mitigation measures, making it challenging to address the
growing wildfire risk. Equally concerning is the insufficient enforcement
of legislation, a common weakens observed across multiple countries.
When regulations and guidelines lack stringent enforcement, compli-
ance falters, invariably heightening the wildfire risk. Thus, a strategic
shift in governmental investments towards fire management, empha-
sizing strategic planning and prevention, becomes imperative.

Transitioning to the response phase of the disaster management
cycle reveal both parallels and discrepancies among countries. Australia
has a well-established and well-equipped firefighting infrastructure,
reflecting robust response capabilities. France prioritizes early and
assertive firefighting strategies under non-extreme conditions. In
contrast, Greece has grappled with severe disasters during challenging
fire seasons (2007, 2023), largely attributed to inadequate interagency
cooperation, necessitating substantial international assistance.

Regarding recovery and mitigation, many nations emphasize
community-based resilience strategies. The United Kingdom and France
focus on heightening public awareness and education for preparedness
and recovery. Australia recognizes the significance of community
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engagement in fostering resilience. Nevertheless, Greece and Cyprus lag
behind in adequate awareness and education initiatives, hindering
effective community involvement.

While policies and legislations naturally vary across countries,
recurring themes surface, encompassing inadequate funding, lax
enforcement, limited interagency coordination, and the reverberating
impacts of climate change. Nonetheless, countries also exhibit strengths
in their legal frameworks, preventative measures, and response capa-
bilities, underscoring their collective commitment to wildfire manage-
ment. Collaborative efforts, such as South Africa’s Fire Protection
Associations and Italy’s regional considerations underscore the shared
resolve to confront wildfire risks.

To enhance global wildfire management policies, rectifying the
identified weaknesses is crucial. This includes instituting effective
enforcement mechanisms, intensifying public education and awareness
campaigns, and achieving a balanced allocation of policy resources
spanning prevention, suppression, and mitigation. As advocated by
Moreira et al. (2020) policy effectiveness ought to be gauged based on
the prevention of socio-ecological damage and loss, transcending mere
consideration of burned acreage.

5. Conclusions

Governments worldwide have implemented policies and legislation
to address the escalating risks of wildfires, prompting an examination of
their effectiveness. This assessment spans multiple countries,
spotlighting perceived strengths, weaknesses, and outcomes. The study
includes a comprehensive fire management framework that traverses
disaster management phases, from preparedness to recovery. Amidst
common challenges such as insufficient funding, enforcement gaps, and
climate change implications, a collective push for policy refinement
emerges through collaborative initiatives like Forest Protection Associ-
ations and regional strategies.

Addressing these weaknesses is pivotal for advancing global wildfire
management, entailing robust enforcement, heightened public educa-
tion, and equitable resource allocation for prevention, suppression, and
mitigation. Heightened wildfire frequency and severity necessitate
effective risk policies, prompting a scrutiny of ten nations’ strategies,
their merits, and shortcomings, leading to actionable recommendations
for enhancement.

Urgency for international collaboration is underlined, with a call for
shared resources during crises and knowledge exchange to bolster pol-
icies and systems. Essential is the adoption of a comprehensive fire
management framework, seamlessly integrating systematic assessment,
planning, and management across disaster management stages. The
holistic global wildfire mandate necessitates climate change integration
and augmented coordination among stakeholders, promising enhanced
efficacy.

While no universal solution exists, the outlined recommendations
offer a cornerstone for cooperative efforts among policymakers, stake-
holders, researchers, and communities to mitigate extreme wildfire risks
and promote sustainable forest management practices.
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Appendix A
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The course participants were asked the following questions, prepared by the corresponding author. To answer these questions, each participant had
to analyze the policy documents (legally binding documents and non-binding programs) and seek guidance from the country tutor.

What are the current policies (laws, acts, regulations, standards) in wildfire prevention and suppression for the different

levels (local to national) in your case study?

What is the legislative status (e.g., is it legally binding)?
Which entities are involved in decision making, implementation and review of wildfire policies?

What are the main objectives and actions taken? Are there any key monitoring indicators?

What are the issues prioritized in the policy to reach the objectives?

How are the policies linked to different areas (e.g., urban/rural development, building regulations, civil protection,

climate change adaptation, etc.)?
What is the allocated budget (if public)?

Discuss: what are your recommendations to improve wildfire policies in your case study?
Are there any concrete examples of best practice from your case study that could be implemented in different regions?
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