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Executive summary: Effective wildfire prevention depends
not only on communication and awareness but also on
providing the right conditions that make safe behaviour
possible and worthwhile. 

This policy brief presents the results from the FIRE-RES
project’s Portuguese Living Labs in Lousã and Vale do Sousa,
which applied the Mental Models Approach to improve
wildfire risk communication. 

By combining scientific and local knowledge, the research
identifies the main gaps between expert and community
reasoning and proposes evidence-based policy actions to
align communication, incentives, and local realities.

https://fire-res.eu/living-lab/living-lab-portugal/
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In Portugal, the increasing frequency and intensity of extreme
wildfires require a comprehensive, coordinated and proactive
response. Models of wildfire risk communication are a key
component of an integrated fire management approach. Public
understanding, institutional capacity to act, and supportive
governance mechanisms must advance together. However,
aligning public understanding with policy frameworks at the
national and EU levels remains a significant policy challenge.

Introduction 

Figure 1. Landscape of the Portuguese Living Lab of Lousã, illustrating the rural and forested context
where wildfire risk communication activities were implemented.

Figure 2.  Prescribed burn operation in the Portuguese Living Lab of Lousã, used as a wildfire risk
reduction and land management practice.

To inform and strengthen wildfire risk communication,
researchers in the FIRE-RES project applied the Mental Models
Approach as a tool for designing risk communication strategies.
This approach combines analytical rigour with inclusiveness,
allowing the design of messages grounded in both expert
evidence and community realities.

A key challenge for policy makers is how to align emerging
technical knowledge with local practices and beliefs, whilst
simultaneously placing communities at the centre of
communication design.  The research clearly demonstrates that
a context-sensitive, bottom-up, and territorially anchored
communication is essential for aligning local practices with
wildfire risk management policies. 
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Evidence consistently shows that over 90% of wildfires in
Europe are caused by human activities, with practices
such as off-road vehicle use, outdoor cooking, recreational
gatherings, and smoking in forested areas representing
significant ignition sources (AGIF, 2020; NPIRFM 2020–2030). 

The 2025 wildfire season underlines the urgency for
more effective communication strategies, with 184 fires
as of November 2025 in Portugal. Fires have ravaged
protected areas, destroyed thousands of hectares of
agricultural land, and forced evacuations from residential
buildings and popular tourist sites. Whilst the human,
environmental and social costs are mounting up, considerable
gaps in public awareness and behaviour persist. 

Why act now? 

Existing communication strategies often fail to address these behavioural drivers or the practical constraints communities face.
Traditional top-down information campaigns have shown limited behavioural impact, while critical dissonances between expert and lay
knowledge continue to undermine preventive action.

Certain misconceptions, complacency, or a lack of awareness of changing meteorological conditions can influence behaviour, which
contributes to wildfire risk (e.g., “small fires are safe” or “burning is the only option”). Persistent traditional practices, unclear
terminology, and perceived roles of humans and animals in landscape management contribute to this behavioural mismatch.

In addressing such challenges, the Mental Models Approach provides a structured and participatory framework to reduce
accidental ignitions linked to traditional burning and leisure activities, with strong policy relevance to global wildfire prevention
efforts.

Figure 3. Broader landscape view of the Lousã Living Lab, highlighting the rural-forest mosaic and
dispersed settlements relevant to wildfire risk.
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The FIRE-RES evidence base informed the design of
tailored communication strategies aimed at reducing
accidental ignitions and promoting safer practices at
household, community, and institutional levels.
Rather than relying solely on top-down messages,
the approach built a shared understanding between
experts and communities. 

A central challenge in this process was identifying
critical dissonances between expert and lay
perspectives, such as knowledge gaps,
misconceptions, concerns, and beliefs, to design
more effective and targeted wildfire risk
communication that ultimately improves people’s
understanding and ability to act. 

A more effective model of risk
communication for wildfire
prevention

Three methodological steps provided a comprehensive and
context-specific foundation for developing effective, evidence-
based risk communication interventions for wildfire
prevention.

1. Mapping expert knowledge through a structured
literature review and targeted interviews with key
stakeholders.
2. Assessing the community perceptions and
reasoning patterns to identify alignments and
dissonances with expert knowledge.
3. Designing tailored communication strategies that
address identified gaps and misconceptions, and
promote safer and context-specific wildfire
prevention behaviours.
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Results 

Figure 4. Participatory session with community members in Miranda do Corvo, within the Living Lab Lousã,
conducted as part of the wildfire risk communication activities.

1. Residents’ reasoning is primarily based on experience
and shaped by local socio-economic realities.

2. Effective wildfire prevention requires aligning expert
and community reasoning through trust-based, locally
grounded communication.

3. Bridging this reasoning with expert mental models
enhances legitimacy and improves compliance with
prevention measures.

4. Behavioural change depends not only on knowledge but
also on feasible, supported, and legitimised alternatives to
risky practices

The three-step approach of the consolidation of expert perspectives, the assessment of community perceptions and the design of
tailored risk communication strategies makes up the main steps of the Mental Models approach methodology and provides an
opportunity to address the identified gaps in communication to promote fire-safe behaviours. The next section provides an overview of
the research results for debris burning. 
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I. EXPERT PERSPECTIVES
The mapping of expert perspectives demonstrated that risk
perception is often inadequate, and that behavioural
change depends not only on individual knowledge but also on
the coherence and trustworthiness of public communication.
The findings of experts provided the basis for designing the
laypeople interviews and informed key areas where
dissonances between expert and laypeople reasoning could
be better understood. Overall, a paradox emerged: while
traditional burning remains a culturally embedded and
low-cost solution for rural communities, it poses
considerable risks under current demographic, ecological,
and climatic conditions. Addressing this tension requires a
balanced approach that combines stricter regulation with
practical support, investment in viable alternatives, and long-
term strategies to tackle the structural drivers of risk in rural
areas.

Results: debris burning 
II. COMMUNITY PERCEPTIONS
When looking at community perceptions, the selection of
participants underscored the importance of considering
generational and gendered experiences in tailoring risk
communication strategies. A key learning is that the
communication approaches should also be culturally
grounded, practical, and trust based. 

For the members of the rural community, the results
highlighted the cultural legitimacy and utility of fire. Fire
is seen as a traditional and practical solution, particularly
where mechanized or alternative methods are unavailable or
unaffordable. 

Overconfidence in risk control was also observed. Many
participants believe they can prevent wildfire through
personal experience and judgment, underestimating
enabling conditions such as wind, fuel load, or
humidity, and neglecting the fact that these dynamics
have significantly changed under current climate
conditions. 

Risk is often attributed to absentee landowners, unmanaged
neighbouring properties, or public authorities, and is rarely
assumed as a personal responsibility. Residents also reported
low institutional trust and economic and infrastructural
barriers, including the lack of incentives for agriculture,
livestock, or forestry.

Figure 5. Materials used during participatory sessions, supporting group dynamics.
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IV. DESIGNING A TAILORED RISK COMMUNICATION STRATEGY
Building on the dissonances identified between expert and laypeople mental models,
a set of tailored communication strategies was developed to address the
cognitive gaps, misconceptions, and behavioral patterns uncovered in the Lousã Living
Lab.

III. ALIGNMENT AND DISSONANCE BETWEEN EXPERTS AND COMMUNITIES
Several points of convergence were identified between experts and local
communities. Both acknowledged the legal obligation to clear land and associated
burning with fulfilling this requirement, reinforcing the link between compliance and
prevention. There was also consensus that insufficient land management
increases wildfire risk: experts highlighted structural drivers such as rural
abandonment and ageing, while laypeople pointed to rapid vegetation regrowth
following the abandonment of small holdings and wildlife damage, yet both agreed
that excess vegetation is a central risk factor.

Regarding dissonance, the research spotted important knowledge gaps, such as
where technical elements are unknown or undervalued (e.g., humidity, fuel condition,
post-burn vigilance). Secondly, there were several important misconceptions
identified, which lead to beliefs that conflict with technical evidence (e.g., “small fires
are safe”; reliance on experience).

Understanding these nuances helps design targeted communication that bridges
scientific evidence and local reasoning.

Figure 6. Participatory session with residents in the Living Lab Lousã.

Figure 7. Example of debris burning practice, illustrating a common land
management activity associated with wildfire ignition risk.
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Theme
  

Observed Dissonance
  

Communication Proposal
  

Expected Impact 

 

Motivations
 for burning

  

Motivations narrowed
to cleaning and

compliance,
overlooking broader

ecological/agricultural
drivers.

Reframe message: “Burning is only meant for
agricultural/forestry debris – other waste burning is illegal and

dangerous.” Emphasise broader motives like vegetation
management & safety.

  

Reduce illegitimate burns; strengthen
perception of legitimate vs. non-

legitimate uses.
  

Risks before
burning 

  

Risks perceived mainly
as

administrative/social,
not as technical fire

dynamics.
  

Reinforce technical fire risk already recognised (pile size,
proximity, meteorological conditions, lack of water). Place

stronger emphasis on weakly internalised practices
(protective clothing, extinguishers, watering soil, masks). Use

infographics and scenarios (“Small mistakes = big fires”) to
illustrate how overlooked practices can prevent accidents.

  

Shift perception from “bureaucratic
risk” to a broader technical risk

awareness; consolidate recognised
practices while expanding adoption

of underused preventive behaviours.
  

Underlying
causes

  

Experts stress
systemic/structural
causes; residents

emphasise
immediate/practical

constraints.

Integrate wildlife & economic constraints into comms: “We
know wild boar & costs make it hard – here are safer,

supported alternatives.”
  

Increase legitimacy of messages;
connect prevention with socio-

economic realities.
  

Natural
elements &

factors 

Risk reduced to a single
element (wind),

neglecting the full
range of factors

Message: “It’s not just wind – humidity, slope & vegetation also
decide fire behaviour.” Use visual  icons (sun, slope,

vegetation).

Broaden risk awareness beyond
single factor; improve timing

decisions.

Internal
contradictions

  

Inconsistencies in lay
reasoning: denial of

risk coexists with
recognition of

accidents. 

Expose contradictions: “If there’s no risk, why fines, accidents &
fires?” Encourage reflection.

  

Open pathway for behaviour changes
by revealing inconsistencies.

  

Table 1 - Example of tailored communication proposals for wildfire risk linked to debris burning in the Lousã Living Lab, designed from the Mental Models.



The application of the Mental Models Approach in the Vale do
Sousa Living Lab sought to characterise how leisure activities
intersect with wildfire ignition risks in Wildland–Urban
Interface (WUI) areas, where forest use is largely recreational
rather than productive.

The results reveal that residents and visitors frequently
associate the forest with positive values such as tranquillity,
well-being, and social interaction, yet often underestimate the
potential of these activities to trigger fires.

I. EXPERT PERSPECTIVES
Experts from forestry, tourism, academia, local administration,
and civil protection contributed to the Vale do Sousa analysis.
Their collective knowledge confirmed that wildfire ignition
associated with leisure activities is a complex and
underestimated dimension of fire prevention. Experts
identified negligent practices such as:

barbecuing and campfires,
smoking in forested areas, 
off-road motorised recreation on dry vegetation, as
recurrent ignition sources. 

Results: leisure activities 
They also emphasised systemic factors that exacerbate risk,
including 

insufficient regulation,
lack of visible signage, 
weak enforcement of existing rules
limited public understanding of existing rules. 

At the same time, experts underlined that forest leisure can
play a constructive role in prevention when properly
managed. Regular public presence in forests was described as
an opportunity for informal surveillance and for reinforcing
social connections between communities and their territories.

Figure 8. Example of a wildland-urban interface in Vale do Sousa Living Lab.
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II. COMMUNITY PERCEPTIONS
The research on community perceptions and leisure activities revealed a strong emotional and cultural attachment to the forest,
which was widely viewed as a space for well-being, recreation, and family activities rather than as an area of risk. Participants tended to
associate fire ignition with visible and immediate causes such as negligence, smoking, or waste burning, while structural factors like
land management, fuel loads, and climatic conditions were rarely mentioned spontaneously. Forest leisure was generally perceived as
safe when conducted with “common sense”, and many respondents believed that their presence in the forest could help prevent
fires by increasing vigilance.

Eucalyptus plantations were consistently described as the main driver of wildfire spread, reflecting a perception that risk is primarily
linked to vegetation type. The forest was also viewed as a neglected resource, with limited maintenance and insufficient institutional
support. Responsibility for prevention was seen as unevenly distributed, with a prevailing sense that citizens act more
proactively than local authorities. At the same time, participants valued organised leisure activities, seeing them as beneficial for both
safety and community vitality.

III. ALIGNMENT AND DISSONANCE BETWEEN EXPERTS AND COMMUNITIES
While experts emphasised systemic drivers such as land abandonment, fuel accumulation, and inadequate management, laypeople
associated risk more directly with human behaviour and seasonal leisure practices. Several convergences were identified: both groups
acknowledged negligence, rather than deliberate ignition, as the predominant cause of fires, although laypeople participants tended to
perceive human presence as inherently protective. However, important dissonances also emerged: knowledge gaps included limited
awareness of the range of ecosystem services beyond oxygen production and a lack of understanding of the management-dependent
nature of fire risk, reinforced by strong cultural narratives and emotional rejection. 

The findings from Vale do Sousa reaffirm that technical knowledge alone cannot secure behavioural change unless it is
embedded within communicative practices that acknowledge the emotional, cultural, and symbolic dimensions of
human–forest relations. Integrating these dimensions transforms the notion of prevention from an external imposition into a shared
social process, where vigilance, care, and responsibility are co-owned values. 
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IV. DESIGNING TAILORED COMMUNICATION STRATEGIES 
The findings indicate that trust in institutions is present but fragile, and must be
reinforced through localised, accessible and anticipatory communication.
Respondents expressed a preference for messages that combine environmental
awareness, personal responsibility and actionable guidance.

Based on the Mental Models results, tailored communication strategies for leisure
activities should prioritise:

early and seasonal information, especially before high-risk periods;
plain-language messages adapted to diverse audiences (locals, visitors, youth,
recreational groups);
local anchoring, including clear signage in WUI areas and consistent messaging
across municipalities;
communication that links small preventive actions to broader ecological and
climate resilience.

These findings provide a strong foundation for developing communication strategies
that bridge technical risk factors with the emotional and symbolic significance of forest
spaces. 

The next section summarises the actions needed to better align policy frameworks at
national and EU level with public understanding and realities on the ground. They are
relevant for all policy makers at national and EU level wishing to improve risk
communication for wildfire resilience in Portugal and other European countries
increasingly impacted by the effects of severe and dangerous wildfires. 

Figure 9. Example of a wildland-urban interface in the Vale do Sousa Living Lab.

Figure 10. Recreational infrastructure and forest use context in the Vale do
Sousa Living Lab, illustrating common leisure settings associated with wildfire
ignition risk.
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Theme
  

Observed Dissonance
  

Communication Proposal
  

Expected Impact 

 

Ecosystem
Services

  

Laypeople participants
emphasized oxygen
production as the

primary forest benefit,
overlooking broader
ecosystem services.

Highlight relevant ecosystem services (water regulation,
shade, cooling) using clear visuals and relatable examples.
Translate the ecological functions into everyday benefits

through infographics, narratives, and simple participatory
activities. Emphasise links to well-being and livelihoods to

strengthen emotional connection and ownership.

Strengthen public understanding of
forests ecological functions. Foster

emotional and behavioural
commitment to protection, reframing

forests as essential to community
resilience and quality of life. 

Underlying
causes of risk  

Experts assess risk
technically and

contextually, while
laypeople adopt a

moral interpretation.
Risk is generalised to
all eucalyptus areas,

irrespective of
management quality 

Clarify that fire risk varies by forest type, land use, and
management, countering beliefs that fires are inevitable.

Emphasise the role of maintenance, and good management
in shaping fire behaviour. Use visual comparisons and

trusted local voices to make these distinctions tangible.

Improve public understanding of fire
risk to reduce fatalism and encourage
shared responsibility for prevention.

Reframe risk as management-
dependent, increasing trust in fact-
based communication and support
for local management and informed

decision-making.

Use of fire in
leisure

activities

Limited awareness of
indirect fire risks.

Laypeople interpret fire
danger as a visible

event, whereas experts
stress the invisible,
cumulative factors

(heat transfer, ember
spread, microignitions).

Make invisible fire risks tangible by explaining heat transfer,
ember spread, and indirect ignition even without visible

flames. Use short videos, animations, and relatable
scenarios (barbecues, smoking, machinery) to show how

everyday practices can trigger fires.

Improve understanding of invisible
fire mechanisms to encourage safer
behaviour during leisure activities.
Strengthen individual responsibility
and collective awareness, helping

prevent accidental ignitions.

Table 2 - Example of tailored communication proposals for wildfire risk linked to leisure activities in the Vale do Sousa Living Lab, designed from the Mental Models.
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Key messages for policymakers 

A. Address rural abandonment and ageing. Treat demographic decline and ageing populations as structural drivers of
risk, rather than background context. Prevention measures should be combined with rural revitalisation, through incentives
for land use, community-based fuel management schemes, and support for intergenerational collaboration.

B. Recognise wildlife damage as a central factor. Wild boar and deer in Lousã, are perceived locally as primary
accelerators of rural abandonment and land management. Ensure that fire prevention strategies incorporate wildlife
management measures and coordination with hunting policies. 

C. Reframe legal obligations. Land clearing duties are often seen as unfair or burdensome. Ensure to combine
enforcement with technical and financial support (e.g., shared equipment, subsidies, tax incentives) to increase compliance
and legitimacy.

D. Overconfidence in tradition. The widespread belief that “small fires are safe” calls for communication that recognizes
tradition but clearly explains how risk has changed under new climate and fuel conditions.

E. Infrastructure and accessibility gaps. Poor transport, equipment access, and lack of community shredding points
were frequently mentioned. Align the fire prevention measures with rural development policies, ensuring alternatives to
burning are practically feasible.

What actions can improve risk communication and resilience? 1
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F. Value local practices. Uses such as applying ash as fertilizer
illustrate how local knowledge can inspire safer, adapted
alternatives. Make sure that technical guidance does not dismiss
these practices but frame them within sustainable management
strategies.

G. Improve risk communication for forest leisure
activities. Communication should be localised, anticipatory and
adapted to diverse audiences. Early warnings, clear signage in
WUI areas, and plain-language messages can help reduce
ignition risks associated with recreation.

H. Strengthen multi-actor collaboration. Encourage
coordination between municipalities, civil protection agencies,
forestry services, and local associations to ensure coherent and
inclusive prevention planning. Promote long-term dialogue
platforms, such as Living Labs, as participatory spaces for policy
co-creation and continuous learning.

I. Strengthen regulation and infrastructure in recreational
forest areas. Enhance signage, enforce existing rules on
smoking, barbecuing, and designate safe recreational zones.
Improving facilities and information for forest visitors can reduce
negligent ignition and promote shared responsibility.

Figures 11. & 12. Participatory sessions with local residents in the Lousã study
area
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2

Key messages for policymakers 

The way forward 

An integrated vision for wildfire prevention requires
coupling communication strategies with practical
enabling conditions, such as financial incentives,
accessible equipment, clear signage in recreational
forest areas, and coordinated governance, that make
safer practices both feasible and rewarding. The FIRE-
RES findings illustrate how EU and national policies
can foster this integration through participatory,
evidence-based approaches that address both
productive and recreational uses of the landscape. 

It is also vital to integrate local insights into policy
and practice, especially regarding wildlife damage,
infrastructural barriers, health impacts, patterns of
forest leisure and the emotional, cultural and symbolic
values associated with the forest.

Figures 13 & 14.  Fieldwork in the Lousã study area.
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2

Risk communication strategies will only be effective if
complemented by practical measures (such as incentives
for land management, accessible alternatives to burning,
improved recreational infrastructure, shared community
services) that make safer behaviours both
understandable and feasible. National and international
evidence underscores the urgency of communication
strategies that move beyond traditional top-down
dissemination of technical information. 

Overall, the research shows it is essential to move beyond
suppression and active prevention to a far broader approach,
where existing European policies work cohesively to bring
stakeholders together, ensure greater resilience, and
improve landscape management in both rural and WUI areas.
A proposal for an EU-wide strategy  was orchestrated by
Firelogue, including contributions by FIRE-RES, Silvanus,
FirEuRisk, and TREEADS. Only by building resilient landscapes
through a mosaic of solutions and policy actions can Europe
address the growing threat of extreme wildfire events and
ensure the safety of communities and ecosystems. Figures 15 & 16. Fieldwork contexts in the the Lousã study area.

https://zenodo.org/records/17091528
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