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A B S T R A C T   

Extreme wildfires are a major environmental and socioeconomic threat across many regions worldwide. The 
limits of fire suppression-centred strategies have become evident even in technologically well-equipped coun-
tries, due to high-cost and a legacy of landscape transformations, yet with ultimately low-efficient solutions vis- 
à-vis extreme fires. Many practitioners and policymakers thus increasingly recognize the need to develop novel, 
integrated fire management approaches that shift emphasis towards the root causes of extreme fires. Here we 
provide from the socioeconomic angle a collective, science-informed vision about to what extent landscapes and 
people could become more fire-resilient through integrated fire prevention strategies. Based on our insights from 
around the globe, we highlight the need for interdisciplinary approaches, multiple stakeholder perspectives, and 
systems thinking, so as to break down a wicked problem with complex linkages into manageable nodes of in-
formation. We illustrate this, using Mediterranean forests as an example. New fire regimes will predictably make 
our societies more exposed and vulnerable to the risk of extreme wildfires. Proactive, innovative strategies are 
thus needed to provide adaptive and cost-efficient policy responses, whether based on direct changes in land-
scape and fuel-load management, or indirect changes in rural development models.   

1. Introduction 

Over the last decades, trends in global burnt areas have been 
regionally highly variable (Andela et al., 2019); no clear long-term trend 
in fire impacts has been detectable (Doerr and Santín, 2016). However, 
successively unprecedented megafire events have occurred over the last 
three years: Portugal (2017), Chile (2017), California (2018, 2019, 
2020), and Australia (2019, 2020). Even smaller wildfires can produce 

locally unprecedented impacts (ecological, socio-economic, human 
lives), and hence extreme wildfire events (e.g. Greece 2018), often in 
newly fire-prone, less risk-aware areas. Extreme wildfires are thus a 
major environmental, economic and social threat in Southern Europe1 – 
and increasingly becoming so elsewhere in Europe (Lidskog et al., 2019) 
and Eurasia (Andela et al., 2019). The Mediterranean comprises 85% of 
the annual area burnt in Europe, yet about 2% of all fires result in over 
80% of the extent burnt (Rego et al., 2018; San-Miguel-Ayanz et al., 

☆ In this article, we further elaborate on presentations and discussions at the European Forest Institute’s (EFI) event “Resilient landscapes to face catastrophic forest 
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2013). As extreme fires start consuming vast areas, impacts on sup-
pression costs (Molina et al., 2019)2 and human values, assets, and 
ecosystem services accelerate (Moritz et al., 2014). Globally, some 300 
major wildfire events over the past 30 years have cost around 50 billion 
USD in direct losses to an estimated five million affected people (Guha- 
Sapir et al., 2015). 

Climate change transforms fire regimes in multiple ways (Fargeon 
et al., 2020; Liu et al., 2010), resulting in longer fire seasons and newly 
vulnerable ecosystems, such as in Central and Northern Europe (Flan-
nigan et al., 2009; Molina et al., 2019). It also impacts weather patterns 
more widely, exacerbating meteorological anomalies (e.g. heatwaves, 
winds, droughts), making it more difficult to cope with fire behaviour 
and effects (Alcasena et al., 2019; Duane and Brotons, 2018). As we 
write (August 2020), there have been 11,000 lightning strikes in Cali-
fornia in 3 days, and 0.5 Mha have been burnt in 700 wildfires over 10 
days (The Economist, 2020). 

An analysis of the “largest, longest and fastest fires” in this millen-
nium (Andela et al., 2019) identified large-scale climate forcing as a 
dominating driver, but anthropic effects of e.g. urban sprawl and rural 
exodus also left human societies and the environment more fire-exposed 
and -vulnerable (Ganteaume et al., 2013; Moritz et al., 2014). In Med-
iterranean countries with rising incomes and urbanization, rural land 
abandonment has created continuous areas of unmanaged regrown 
forest on abandoned agricultural lands, nurturing dense fuel loads. 
Increased ex-urban development in wildland-urban interface (WUI) 
areas in the United States (Radeloff et al., 2018) and Australia (Weber 
et al., 2019) have increased exposure of homes and people to cata-
strophic wildfire. In tropical southeast Asia, peatland conversion to 
plantations greatly increases fire risks and smoke hazards (Page and 
Hooijer, 2016). Biophysical and anthropic drivers can thus become 
analytically hard to disentangle (Bowman et al., 2017), but combined 
they can create a perfect storm of larger regions becoming increasingly 
exposed over extended fire seasons (Castellnou et al., 2019). 

Faced with these recent worryingly reinforcing events, the economic 
limits of fire suppression-centred strategies have become evident: costs 
become exorbitant (Myers, 2006). New decision-making tools could 
make suppression more cost-effective (Rodríguez y Silva et al., 2020). 
Yet, reactive suppression strategies alone usually prove ineffective to 
stop extreme fires (Williams et al., 2011). They could actually exacer-
bate the “wildfire suppression paradox”: the more immediate success, 
the higher the fuel build-up (Calkin et al., 2015). Many practitioners and 
policymakers thus recognize the need to develop more proactive, peo-
ple–centred and integrated fire management (IFM) along the entire risk 
management cycle of prevention, preparedness, response and recovery 
(Myers, 2006; Rego et al., 2010). This shifts emphasis towards the root 
causes of extreme fires, including resilient landscape management for 
fire prevention (Calkin et al., 2014; Moritz et al., 2014; Moreira et al., 
2020; Tedim et al., 2016). However, this recognition notably comes 
more from an observed failure of focusing exclusively on traditional 
zero-fire tolerance and suppression-only strategies, than from a proven 
track record of fire-resilient landscape strategies: the widespread intui-
tion is that there must be a better way, yet this new exploratory-resilient 
pathway remains still in the making (Ager et al., 2011; McWethy et al., 
2019; Tedim et al., 2016); many challenges (Higuera et al., 2019) and 
barriers (Calkin et al., 2011; Smith et al., 2016) remain before we can 
tailor resilience models to real-world scenarios. 

In this article, we focus on socioeconomic dimensions that will be 
needed for constructing more fire-resilient landscapes. First, we describe 
why extreme fire events constitute a wicked problem (Section 2). Sec-
ond, we discuss the cost-benefit gaps and externalities of wildfire risks 
(Section 3). We then outline an example of an integral theory of change 

towards resilient landscapes for Europe’s Mediterranean region (Section 
4). Finally, we outline emerging policy implications (Section 5). 

2. Extreme wildfires: a wicked problem 

Landscape fires are an essential component of healthy ecosystem 
function worldwide. Generally, the occurrence and characteristics of 
forest fires are shaped by weather, vegetation fuel, topography, and 
anthropogenic influences that restrict or enhance the inception and 
spread of fire in the landscape, in a complex and dynamic mix of social 
and biophysical factors (Moritz et al., 2014). Even across similar forest 
types, wildfire drivers may differ substantially according to the socio- 
demographic context (Salis et al., 2019). The causes and determinants 
of fire impacts relate to risks of ignition, e.g. agricultural practices, 
electrical infrastructure (Costafreda-Aumedes et al., 2018) and of fire 
spread, e.g. high fuel loads in continuous and flammable vegetation 
types (Ager et al., 2011). New potentially catastrophic fire regimes are 
emerging from these dynamic interactions; impacts are much harder to 
predict once fire regime changes have occurred (Castellnou et al., 2019). 

Managing wildfire risk constitutes what is often referred to as a 
“wicked problem” (Carroll et al., 2007): a highly customized, hard-to- 
frame and scientifically disputed phenomenon, interconnected to 
other problem spheres with moving parts that change the ‘rules of the 
game’ (e.g. climate change, rural exodus, urban sprawl) – triggering 
events that in isolation appear improbable, yet will have socioeconom-
ically dire consequences whenever they occur. Hence, the options to 
learn from history are limited by the diffusely evolving nature of a 
higher-order problem, and by possible contradictions where short-term 
success links to long-term failure (Rittel and Webber, 1973). 

Wicked problems have no unambiguous, optimal, final solution. 
Hence, proposed mitigating solutions cannot be fully tested through trial 
and error. The wildfire problem is commonly diagnosed to worsen under 
a business-as-usual scenario (Moreira et al., 2020). However, the scale of 
increased risk and the cost of mitigating it are relatively location- 
dependent; thus consensus on ‘how much worse’ is lacking. Conse-
quently, progress made is also hard to track objectively. Multiple 
stakeholders – climate scientists, foresters, firefighters, mayors, land-
owners, etc. – will have different perspectives on causes, problems and 
solutions: their different mental models need to be made explicit and 
reconciled (Daniel, 2007; Higuera et al., 2019), envisaging also different 
benefits and costs (see next section). In traditional wildfire science, the 
wickedness is seen as biophysical, but it should equally include the 
complexity of human values and perspectives of stakeholders affected 
by, and affecting wildfires (Higuera et al., 2019; Smith et al., 2016). 
Wildfires are thus best addressed through systems thinking, breaking 
down complex information into nodes of information (objects, people or 
concepts), and establishing the links between them. 

3. Externality dimensions of wildfires 

Alongside a systems-based approach emerges also a basic economic- 
institutional question: why are extreme wildfires not effectively pre-
vented by the relevant (groups of) local landowners and users, whether 
their ownership is private or public (communal, state)? After all, local 
people would stand to lose first from burnt homes, forests, fields, and 
infrastructure, and thus should have a fundamental self-interest in 
effectively avoiding both ignition and fire spread potentials. Are risk 
aversion and risk ownership ill-aligned to mitigation responsibilities and 
management incentives within the local institutional settings? 

In wildfire science, risk is an ex ante non-measurable probability, but 
we can model it through scenarios with tangible outcomes. Wildfire risk 
at the landscape level encompasses three components: hazard (the 
likelihood of ignition and spread, affecting fire size and intensity), 
exposure (assets localized so that fire could affect them), and vulnerability 
(susceptibility of fire-exposed assets to suffer damage) (Finney, 2005; 
Lavell et al., 2012). From a people-oriented perspective on disaster risk, 

2 In Andalusia (Spain), from 1999 to 2005 to 2005–2015 average suppression 
costs per unit area (€/ha) increased from 139.25 to 168.44; per unit of time 
(€/h), the rise from 6555 to 11,014 (Molina et al., 2019). 
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coping capacity may be added as a fourth, vulnerability-reducing 
dimension (UNDRR, 2021). Hence, by multiplying alleged likelihoods 
of hazard by exposed, vulnerable assets, we can estimate the expected 
consequences, i.e. the physical damage and possibly monetized risk of 
fire events. Yet, in disaster management practices, multiple risk con-
ceptualizations continue to coexist.3 

Nevertheless, fire-related drivers, impacts, and response strategies 
can trigger notable cost-benefit gaps between local landowners/users 
and external fire-exposed societies (Donovan and Brown, 2007). Table 1 
provides some examples. Starting with locally originating trends (1–3), 
in Europe’s Mediterranean region, around two thirds of all fires origi-
nate in agriculture: farmers traditionally use fire, e.g. removing crop 
residues or rejuvenating pastures, because it makes economic sense for 
them (1). This implies risks of unintended fire spread, but also options to 
better manage risky fuel load accumulation. Conversely, rural exodus 
and land abandonment lower risk of out-of-control agricultural fires, but 
accumulate vegetative fuel (2). Active forest management and fire pre-
vention works may not be worthwhile to absentee landowners, espe-
cially when their families are no longer directly exposed (Viedma et al., 
2015). Obviously, resident landowners might also lack sufficient 
knowledge about low-probability yet high-impact extreme wildfire risks 
(3), and/or they may overestimate firefighters’ suppression potential 
(Diaz et al., 2015). Community collective action may also be locally 
underdeveloped, thus hampering fire-preventive actions (Thompson 
et al., 2016). Additionally, fire managers rarely receive credit for fixing 
or preventing problems that never come to occur (Collins et al., 2013). If 
so, local actors, whether private or public, may come to underinvest in 
prevention and preparedness, thus increasing their own and others’ 
exposure and vulnerability (Daniel, 2007). 

As for external drivers of wildfire risk, some increased ignition risks 
are caused by tourists, accidents in electrical infrastructure, etc. (4). But 
risk may also escalate through advancing human settlement in the WUI 
(higher exposure), especially when built houses and infrastructure are 
insufficiently fire-resistant (high vulnerability). Opportunities and re-
sponsibilities for managing risk factors vary across federal and state land 
management agencies, local planning agencies, incident responders, and 
private landowners (Calkin et al., 2014).4 (5). Last but not least, spatial 
externalities surge when extreme wildfire events expose assets across 
neighbouring regions, cities or businesses: accumulated asset values at 
stake may grossly exceed those of local landowners, especially when lost 
ecosystem services (e.g. biodiversity, carbon) and health effects (smoke 
damages) are considered (6) (Reisen et al., 2015). These factors, 

separately or jointly, may cause local landowners and -managers to 
underinvest in fire prevention.5 

Overall, the economics of the ecosystem disservice provided by the 
fire risk from forests and landscapes may thus to some extent resemble 
that of ecosystem services, such as watershed and biodiversity protec-
tion: society may have an interest in modifying the first-best land 
management and fire practices that landowners autonomously would 
adopt, investing more to mitigate social costs (Watts et al., 2019). A pilot 
example of paying pastoralists for targeted fire-preventing grazing exists 
(Varela et al., 2018). But one could apply any combination of incentives 
(e.g. rewarding landowners for voluntary fire-preventing actions), dis-
incentives (e.g. fining landowners for not undertaking legally mandated 
management measures) and enabling measures that target landowner 
decisions more indirectly (e.g. environmental education, organizational 
support, or land-use zoning policies).6 

Correspondingly, societies may also need to reassess the adequacy of 
the assignment of post-fire costs: ‘who owns the fire’ (Eburn and Cary, 
2017)? In other words, who can, by default, be held responsible for the 
economic costs of an extreme fire, be it through attributed causes of 
ignition, or insufficient fuel-load management to arrest fire spread? 
Globally, quite distinct models have been adopted here, reflecting 
distinct political realities. In Europe’s Mediterranean region, much 
dominated by small forest owners, costs are widely externalized to in-
surance companies and the public sector; in the USA, Australia and 
South Africa, ignition-causing companies, as well as fuel load-negligent 
large landholders, have indeed been held responsible for major costs 
(Water and Forestry, 2005). Another game-changing factor could be if 
properties on land projected to be fire-affected were to be charged 
higher home insurance premiums (as e.g. in Australia), or if insurance 
coverage was contingent on fire-preventing actions. While command- 
and-control regulation (e.g. vis-à-vis WUI zoning or agricultural fires) 
are key policy tools, incentive-changing economic instruments often 
remain under-utilized in bridging cost-benefit gaps hindering effective 
fire-preventive action. 

4. A theory of change for fire resilience 

Traditional fire science, management and policies have tended to 
operate in silos, focusing only on ‘their’ targeted aspects (e.g. physical, 
biological, or social) of the wicked wildfire problem (Smith et al., 2016). 
However, many divergent and intersecting factors make clear that the 
envisaged transformation of landscapes towards greater fire resilience 
requires a holistic, transdisciplinary frame to better enable systems 
thinking. A ‘Theory of Change’ (ToC) framework (Fig. 1) allows abstruse 
information to be broken down into nodes for developing stepwise, 
logically sequenced solutions to complex social or socioenvironmental 
problems (Weiss, 1997). A ToC fleshes out how intermediate accom-
plishments relate to longer-term goals, particularly when hoped-for 
longer-term impacts such as reduced fire risks and damage are hard to 
measure objectively in the present, given their probabilistic and/or 
perceptive nature. For instance, with respect to the aforementioned 
“wildfire suppression paradox”, if we were to register fewer fires oc-
currences than in the past, this could constitute a contrarian indicator 
foreshadowing greater future risk of extreme fires and less landscape 
resilience (Donovan and Brown, 2007; Calkin et al., 2014). Hence, the 

3 The Forest Fire Management Group of land-management agencies in 
Australia/ New Zealand noted that no internationally agreed risk management 
standard covering all types of fire associated with forest and rural land man-
agement exists (Dudfield, 2012). The disaster risk-generic ISO standard 
expressed risk in terms of sources, potential events, their consequences, and 
likelihood (ISO, 2021). In the USA, the risk assessment outlined in Scott et al. 
(2013) has been widely adopted, using the key term Highly Valued Resources 
and Assets (HVRA) –“resources” being ecological values of interest and “assets” 
referring to built infrastructure. These efforts define exposure through proba-
bilistic fire simulation and vulnerability by eliciting expert-derived functions 
(how HVRA responds to fire of different intensities), and the relative weight of 
different HVRAs. Monetization is often not attempted; focus is on how indi-
vidual HVRAs contribute to overall risk scores. This method shares many sim-
ilarities with risk assessments in Canada (McFayden et al., 2019) and Spain 
(Chuvieco et al., 2014).  

4 As for externalities between levels of government, fire suppression costs 
likely accrue centralized, while local governments may expect increased 
property tax revenues from developing WUI in fire-prone landscapes. 

5 Conversely, misguided external policies could also jeopardize effective local 
fire management: a flat no-fire policy may prevent landowners from using 
controlled fire safely as a cost-efficient tool of wildfire prevention on their 
lands, thus acting eventually as a perverse disincentive to the local alignment of 
risk ownership.  

6 The classical discussion from environmental economics about when 
Pigouvian (polluter pays principle) versus Coasian solutions (provider gets 
principle) are preferable to address social costs (e.g. Engel et al., 2008) is thus 
also relevant to fire prevention. 
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ToC will make explicit how these system nodes allegedly are interlinked. 
Through a ToC exercise, planned interventions can inter alia be 

mapped backwards: from a bundle of desirable long-term impacts and 
outcomes (right-hand side), one can identify the necessary outputs 
(centre), treatments, and inputs (left-hand side) to reach stated goals. 
This is consistent with the incremental system improvements proposed 
by Carroll et al. (2007) for analysing wicked wildfire problems. We 
explore what is required to make sequential progress in a chain of socio- 
environmentally interdependent actions leading to the super-goal of 
“fire-resilient landscapes” using Europe’s Mediterranean region as an 

example. Improved fire resilience implies reduced fire risk and (material 
and ecological) damage, lower suppression costs, and more fire-adapted 
communities – all expressed relative to customized business-as-usual 
baseline scenarios. Yet, even taking comprehensive fire-preventive 
measures may not provide complete protection against new super- 
potent fire regimes (Castellnou et al., 2019), emerging in so-called 
“black swan” (Taleb, 2007), or climate-induced “green swan” type of 
low-probability, extreme-impact events (Bolton et al., 2020). Society’s 
expectations about future risks thus also need to be managed. 

The desired Mediterranean risk-mitigating land- and resource-use 

Table 1 
Wildfire risk components and externalities: examples of drivers and impacts. 

Risk component Hazard Exposure Vulnerability

Problem/trend Ignition Spread Local External Local External

1. Local fire-using agricultural 

practices as fire drivers/ managers

2. Local driver: land abandonment, 

landholder absenteeism

3. Low local risk perception

4. More externally driven ignitions 

(tourism, electricity, etc.)

5. External driver: settlement in the 

wildland-urban interface (WUI)

6. Extreme fires impact distant 

external regions (incl. assets, 

health, ecosystem services)

Fig. 1. A Theory of Change for fire-resilient landscapes: the example of Europe’s Mediterranean region.  
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outcomes are to occur in the productive sectors (forestry, agriculture) 
and in human settlement patterns (WUI, rural zones). In turn, these 
changes will have implications for ignitions, flammability of biomass, 
and for the ecosystem services landscapes provide. Outcomes are the 
make-or-break part of our ToC: do changes on the ground materialize as 
intended? On limited spatial and temporal scales, ‘success’ in reducing 
wildfire risks will be defined at the outcomes, rather than the impact 
level – and require explicit (e.g. modelled) assumptions about how 
outcomes and impacts are allegedly interlinked. 

Notably, landscape outcomes could be triggered by any combination 
of direct (fire-targeted) and indirect (rural development-motivated) 
lines of actions. Indirect benefits on forest and fuel management 
would be yielded from rural income generation that slows down the 
secular “forest transition” process in developed economies: abandon-
ment of marginal agricultural lands, matched by spontaneous forest 
regrowth (Mather and Needle, 1998). An innovative, more profitable 
rural economy might halt rural exodus, through investing in value- 
added renewable biological resources, with the bioeconomy as um-
brella concept (McCormick and Kautto, 2013). As a desirable side-effect, 
more actively worked rural lands and better managed forestlands could 
mitigate fuel load build-up and continuity, thus curbing the risk of 
wildfire spread (Verkerk et al., 2018) (Fig. 1, upper part). 

These indirect effects are potentially powerful triggers of landscape 
transformation at large scale enhancing fire resilience. However, 
reversing forest transition is extremely ambitious: it has for decades 
been driven by higher-order economic development, such as agricultural 
technologies, rising wages, globalisation, urbanization, etc. Drastic 
course changes in rural economies could hardly be motivated by fire-
fighting alone: they would require effective alliances around broader 
models of rural development strategies (incl. Climate, biodiversity, 
cultural and economic goals). Absent these multiple benefits, indirect 
strategies are likely excessively expensive solutions for fire resilience. 
Conversely, not every bioeconomic innovation (e.g. in plantation 
forestry), nor all retained agriculture (e.g. traditional pastoralism using 
fire) will automatically increase fire resilience: spatial targeting and 
managed tradeoffs in multipurpose objective functions would be needed 
to make sure indirect rural development strategies genuinely pay off for 
fire prevention. 

In turn, direct strategies of fire prevention (Fig. 1, lower part) seek to 
achieve targeted changes in awareness, behaviour and ultimately 
landscape composition and configuration, from reducing ignition risks 
to diminishing fuel loads. As a side-effect, these changes may also raise 
rural incomes, which may politically ease their implementation, but 
different from indirect strategies, this is not their primary purpose. Their 
more targeted nature, however, increases options for designing them 
cost-effectively. As mentioned, treatments may include incentives and 
disincentives (aimed at changing behaviour), as well as enabling mea-
sures (fire-use training, land-use planning, evacuation strategies, etc.), 
requiring inputs stretching from legal and financial means, to partici-
patory community engagement empowering localized knowledge about 
landscape dynamics. Additionally, direct strategies will only work when 
certain assumptions hold (cf. bubbles in Fig. 1), related to biophysics 
(adapting to climate change, managing insecurity) as well as socioeco-
nomics (keeping costs of actions low, aligning fire-related 
responsibilities). 

Also, direct landscape strategies encounter non-trivial challenges. 
Forest management reducing biomass density and fuel-load continuity 
can reduce wildfire spread importantly (Parisien and Moritz, 2009), 
including through prescribed burning (Fernandes et al., 2013). But this 
result holds more for convective, heat-driven fires, while wind-driven 
fires more strongly relate to topographic and climate factors, as found 
in California (Jin et al., 2014) and Catalonia (Duane et al., 2015). The 
role of tree species composition is equally debated: rapidly expanding 
eucalypt plantations seemingly did not increase burnt area in Portugal 
(Fernandes et al., 2019); in Chile, non-native monostand plantations 
were one contributing driver to the 2017 fires (McWethy et al., 2018). In 

some forest contexts, logging and associated forest management can 
exacerbate fire risks, rather than reducing them (Nepstad et al., 1999; 
Lindenmayer et al., 2020). 

Fuel treatment options also face controversial questions (Alcasena 
et al., 2019): what type of treatment, how often and how much, and 
where to treat the fuelscape? Some landscapes may require intervention 
at scales never attempted before, requiring long-term monitoring and 
learning (Carroll et al., 2007; Steelman, 2016), and a change in para-
digm: policy performance should be evaluated in terms of avoided socio- 
ecological damage (Moreira et al., 2020). Biophysical approaches 
require complementary visions of landscape and communities, inte-
grating subjective dimensions (Higuera et al., 2019) and bridging 
adaptive governance gaps between communities and institutions, 
especially under climate change constraints (Niekerk, 2014; Steelman, 
2016). 

5. Conclusion: Wildfires, socioeconomics, and policies 

Much research has been done about the biophysical drivers of forest 
wildfires, trying to develop technical blueprints for how landscapes can 
be better managed to prevent wildfire risks (Alcasena et al., 2019; Fer-
nandes et al., 2013; Moreira et al., 2020). However, it is essential to 
make socioeconomic considerations a centrepiece in these efforts: we 
want people to organize and behave differently on the ground, yet 
human organization and behaviour are strongly linked to socioeconomic 
options (Watts et al., 2019). These needs will have to inform also the 
type of capacities (e.g. innovative profiles of landscape managers) and 
territorial governance (e.g. modified relationships between political 
entities/ jurisdictions) that will be required for implementing a new 
paradigm. Hence, consider that to date no blueprints for fire-resilient 
landscapes exist: the concept is promising, but in practice it remains 
widely untested (Higuera et al., 2019). Policymakers should thus also 
generally encourage diverse, tentative, and learning-oriented solutions, 
rather than searching for a singular and impossible one-size-fits-all 
model. 

Diagnostically, extreme wildfires constitute a wicked problem, 
which due to its many moving parts has no single ‘optimized’ solution. 
First, this adds to the attractiveness of experimental and adaptive ap-
proaches. Second, the goal becomes to achieve “long-term system im-
provements rather than short-term fixes” (Carroll et al., 2007:239). Yet, 
arguably little attention has been paid to the cost-benefit gap and spatial 
externality dimensions of wildfires. The often-convenient default 
assumption that ‘everybody is in the same boat’ may conceal at least 
partial conflicts of interest. Mapping the distribution of fire- and 
response-related costs and benefits is a key first step towards resilient 
solutions. While economic instruments are generally no panacea, 
economists and other social scientists can help to identify respective 
designs of incentives and disincentives, to promote (individual or col-
lective) behavioural change. The established field of ecosystem services 
can here provide valuable policy lessons for wildfires, constituting an 
environmental disservice with potentially high social costs. 

Walking backwards through a theory of change for Mediterranean 
fire-resilient landscapes served us to identify critical pathways and 
nodes in a complex transition. One key strategic distinction surfaced: are 
we trying to directly achieve landscape changes for preventing cata-
strophic fires, hoping it will also raise rural incomes – or are we, 
conversely, trying to reinvigorate rural economies, incomes, and set-
tlement, hoping it will also indirectly keep landscapes open and fuel 
loads down? Both strategies certainly should be complementary to some 
extent, but also each faces critical drawbacks. Fighting powerful long- 
term forest transition processes of rural exodus may often become a 
Sisyphean challenge. Conversely, targeted direct strategies may offer 
better prospects of effectiveness, but lack consolidation. 

S. Wunder et al.                                                                                                                                                                                                                                 
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Molina, J.R., González-Cabán, A., Rodríguez y Silva, F., 2019. Potential effects of climate 
change on fire behavior, economic susceptibility and suppression costs in 
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