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Abstract
Fire is a fundamental social-ecological process, but a combination of changing climate, land use and values at risk is increas-
ing the incidence of large wildfires with high societal and biodiversity impacts. Academic and practitioner understanding 
is now converging around the need to manage fire risk as an outcome of intersecting governance regimes, comprising geo-
historically defined institutions and decision-making pathways shaped by earlier wildfires. We investigate this proposition 
through a case study of Italy, a country greatly affected by wildfire and characterised by strong organisational, socio-cultural 
and geographical variation nationally. To the best of our knowledge, this is the first study collecting and analysing qualitative 
data on how different national and sub-national governance procedures interrelate to promote particular risk management 
strategies, and support or impede adaptive change. Participants in key agencies were consulted across seven nationally repre-
sentative regions. Findings show a highly fragmented institutional structure, where wildfire policy responsibilities are increas-
ingly allocated to disparate organisations at a variety of scales. Local stakeholder participation has been displaced by this 
shift to extra-local actors and networks. While institutions are formally committed to adopting a precautionary approach to 
wildfire risk, in practice, emergency response remains the default choice, as a result of patchy and uncoordinated legislation. 
Notably, the wider national and international (EU) regulatory context plays a muted role in governing wildfires. We present 
our results as a novel action research agenda for Italy and southern Europe more generally, emphasising the urgent need to 
develop new anticipatory systems of wildfire incidence through closer integration of cross-scale governance arrangements.

Keywords Adaptive governance · Anticipatory governance · Networks · Participatory governance · Socio-ecological 
system

Introduction

Wildfires in southern Europe are increasingly recognised 
as dynamic social-ecological entities (Fischer et al. 2016; 
Pausas and Keeley 2019; Vigna et al. 2021). Most ignitions 
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are anthropogenic, with human imposed transformations of 
climate, landscapes and a growing exposure of values at risk 
playing a leading role in the recent surge in the incidence 
and impact of large wildfires (Moreira et al. 2020). Wildfire 
occurrence in landscapes is driven by many factors, includ-
ing biophysical dynamics, social trends and the numerous 
interactions between natural environments and societies 
(Cumming et al. 2020). With escalating wildfire impacts 
recorded globally, irrespective of national investments in 
firefighting or management approaches (Fernandez-Anez 
et al. 2021; UN 2021; Jones et al. 2022; JRC 2023), growing 
attention is now focused on understanding fire activity and 
management strategies as a product of multiple overarching 
and intersecting governance regimes.

We refer to wildfire governance as ‘the processes through 
which public and private actors articulate their interests; 
frame and prioritise issues; and make, implement, moni-
tor and enforce decisions’ (Sulaiman et al. 2022, 53). Here 
we define governance as the social and political dimensions 
of decision-making and decision-taking across temporal, 
organisational and spatial scales, and management as the 
tangible strategies, resources and measures that have specific 
policy goals that are often backed directly or indirectly by 
the state (Lockwood et al. 2010; Armitage et al. 2012; Ben-
nett and Satterfield 2018). Institutions describe the formal 
and informal rules guiding and influencing wildfire-related 
interactions and decisions in society. Governance with its 
varied institutions, geohistorical structures and processes 
thus enables or impedes the capacities, performances and 
outcomes of management strategies, including those aimed 
at controlling wildfires (Bennett and Satterfield 2018; Cum-
ming et al. 2020).

In general, the wildfire sector is led and delivered by 
public organisations and state agencies, notably adopting 
top-down policy approaches with overall reliance on pub-
lic resources and state authorities for wildfire suppression 
that is increasingly needed in southern European countries 
including France, Greece, Italy, Portugal and Spain (Fer-
nandes et al. 2020). In contrast, decentralised and bottom-up 
initiatives can foster shared responsibility and co-produced 
measures that fit with existing patterns of resource use in 
polycentric, networked and participatory settings (e.g. 
Tedim et al. 2016; Otero et al. 2018; Huber-Stearns et al. 
2021; Nikolakis and Roberts 2022; Ascoli et al. 2023; Uyt-
tewaal et al. 2023). Wildfire institutions include local norms, 
attitudes and beliefs amongst people and communities of 
what constitutes wildfire risk, that may coincide or vary with 
broader political, cultural and social contexts (Tedim et al. 
2021; Troumbis et al. 2023). This makes wildfire incidence 
a collective action problem (Wollstein and Johnson 2023). 
For example, wildfires burn on lands across organisational 
and jurisdictional borders, and independently of the legal 
land ownership status, raising questions about who has 

responsibilities for prevention measures and emergency 
preparedness. Crucially, this means management costs and 
benefits are not always equally shared across societies.

The recent observed increase in wildfire impact in Europe 
and beyond implies that a paradigm shift in wildfire risk 
management is now essential (e.g. Fernandes 2013; Moritz 
et al. 2014; Ager et al. 2018; EC 2018; Fernandes et al. 2020; 
Leone and Tedim 2020; Moreira et al. 2020; Wunder et al. 
2021; Stoof and Kettridge 2022). The default approach—
relying on technologically-supported fire suppression—para-
doxically postpones fire outbreaks to seasons when extreme 
fire weather and simultaneous large events exceed suppres-
sion capacities, leaving emergency services overwhelmed 
(Turco et al. 2016; Vallejo Calzada et al. 2018; Fernandes 
et al. 2020). A more geographically nuanced approach draw-
ing on methods including risk assessment, mitigation, inci-
dent preparedness and response, and recovery planning is 
now needed to anticipate wildfire risk and impact, while 
increasing adaptive capacities through means of collabo-
ration and shared responsibility between authorities, sec-
tors, citizens and non-governmental agencies (Schoennagel 
et al. 2017; Vallejo Calzada et al. 2018; Fairbrother and 
Tyler 2019; Moore 2019; Burke et al. 2020; United Nations 
Environment Programme 2022; Ascoli et al. 2023; Woll-
stein and Johnson 2023). Moreover, to date, most studies on 
wildfire governance have focused on the USA, Canada and 
Australia, leaving major gaps in our understanding of diverse 
local to national contexts, including low- and middle-income 
countries, and diverse regulatory settings typical to southern 
Europe (Kirschner et al. 2023).

Amongst European countries dealing with wildfire risk, 
Italy is considered one of the most compelling cases (Xan-
thopoulos et al. 2006; Cullotta and Maetzke 2009). The 
country is densely populated and characterised by cum-
bersome reform for governance institutions of the forestry 
sector (Secco et al. 2017, 2018) and diverse fire regimes, 
defined by wide differences in land cover, climate, econom-
ics and culture (Michetti and Pinar 2019; Ascoli et al. 2021; 
Ganteaume et al. 2021; San-Miguel-Ayanz et al. 2022; Elia 
et al. 2022). National law (353/2000) requires each of the 
20 administrative regions to take statutory responsibility 
for wildfire risk in their respective area by implementing 
a regional fire management plan (Piano di previsione, pre-
venzione e lotta agli incendi—hereafter ‘regional fire man-
agement plan’). Responsibilities for wildfire risk are highly 
fragmented across stakeholder sectors and organisational 
levels. Different groups involved in decision-making and 
policy implementation include national ministries, fire ser-
vices and park administrations, regional agencies (civil pro-
tection authorities, weather forecast, forestry sector, nature 
conservation, volunteer groups), academics and unions as 
well as single municipalities at the local level. In addition, 
a new national law (155/2021) adopted during the 2021 fire 
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season introduces changes in the wildfire governance sys-
tem that draw attention to the factors enabling or hindering 
transformative change in wildfire risk management (Ascoli 
et al. 2022).

Consequently, our goal here is to analyse the cohesion of 
the overarching wildfire governance system in Italy, exam-
ining its structure, process and function (research aim I). 
On this basis, we then consider the resulting wildfire risk 
management system, in terms of its strengths, shortcomings 
and opportunities for change, based on a qualitative the-
matic analysis undertaken by wildfire experts (research aim 
II). We use the data derived from these research strands to 
reflect on the wider role of the regional, national and supra-
national (EU) governance to strengthen and enforce policies 
to manage wildfire risk, that can facilitate a paradigm shift 
towards adaptive and anticipatory approaches (research aim 
III). Despite the pressing need for better understanding of 
governance drivers of wildfire risk and management, to our 
knowledge, there are no studies of this kind conducted in 
Italy and Europe to date.

The paper is structured as follows. Following this 
introduction, we lay out background and relevance of the 
research. In the “Methods” section, we provide theoretical 
concepts used to design the study and data analysis. We 
then present the results and discuss our findings in the form 
of a research and action agenda, before concluding with a 
summary.

Study context

Italy: case study background

Wildfire incidence in southern Europe is often depicted in a 
broader context of ‘Mediterranean areas’ or ‘Mediterranean 
ecosystems’. However, although suggesting a unified space, 
the ‘Mediterranean’ refers to a diverse biogeographical 
region and geopolitical construct conceived in the nineteenth 
century (Horden 2005; Chambers 2008, p. 12 in; Giaccaria 
and Minca 2011). The term is contested, because it often 
symbolically refers ‘to a space of delayed modernisation, 
lacking Western standards’ (Giaccaria and Minca 2011, p. 
8), and thus fails to account for the cultural complexity of 
the area. Here we describe the Italian pyrogeography and 
socio-cultural legacies that inform wildfire risk governance 
and management.

Pyrogeography and wildfire regimes

Italy is Europe’s third most affected country by wildfires in 
terms of burned area (San-Miguel-Ayanz et al. 2022) with an 
estimated loss of 18–78 million euro for large 10-year return 
interval wildfire events (Meier et al. 2022). Wildfire regimes 

are highly variable in terms of seasonality, frequency, flam-
mability and fire types. The country’s land surface is about 
301,330  km2, of which 110,545  km2 is afforested (INFC 
2015). According to the definition of European Forest Types 
and associated fuel flammability indices (Barbati et al. 2014; 
Corona et al. 2014), forests are mostly defined as thermophil-
ous deciduous forests (39%) of low flammability, Alpine forests 
(very low flammability), mountainous beech forests (low flam-
mability), broadleaved evergreen forests (high flammability) 
and coniferous forests of the Mediterranean, Anatolian and 
Macaronesian regions (medium to very high flammability) 
account for around 10–14%, respectively. Remaining forest 
types account for minor amounts (< 4%, respectively). About 
10.5% of the land surface is dedicated as natural protected 
areas. Similar to neighbouring southern European countries, 
most wildfires have human-related causes (Lovreglio et al. 
2012). Elia et al. (2022) identified different ‘pyroregions’ 
according to landscapes, climate and socio-economic charac-
teristics, with a strong latitudinal gradient from Mediterranean 
ecosystems characterised by summer fires to Alpine ecosys-
tems where fires occur in winter (Valese et al. 2014).

Wildfire statistics have been consistently available 
since the year 2000, when the National Framework Law 
(353/2000) came into effect. Recorded data indicate an 
average burned area per year of 76,680 ha, with the highest 
values in 2007 (212,424 ha), 2017 (161,987 ha), in 2021 
(151,964 ha) and in 2012 (130,814 ha). The yearly number of 
fires is 7126 on average, with records in 2007 (n = 17,012), 
2001 (n = 12,660) and in 2000 (n = 10,902) (source: Cara-
binieri Forestali in collaboration with regional authorities). 
The 2021 wildfire season recorded an area burned about two 
times the average of the past two decades, with Sardinia, 
Sicily and Calabria as the most affected regions (Trucchia 
et al. 2022). After escalating wildfires in Sardinia during 
the last ten days of July in 2021, a state of emergency was 
declared for 6 months, and a new national law (155/2021) 
was adopted. This is considered in detail below.

At the intersection of wildfire activity and socio-eco-
nomic trends, wildfire risk is strongly associated with the 
abandonment of rural areas and subsequent secondary suc-
cession (Ascoli et al. 2021). Since the 1960s, agricultural 
land use decreased from about 20 million ha (1961) to about 
12 million ha (2018) (FAOstat 2010), whereas the share of 
land covered by forest is increasing (FRA platform n.d.). 
Socio-economic development and associated landscape 
transformation in Italy are consistent with broader macro-
economic trends, where rural areas transition from agricul-
ture and industry towards service-based economies. Before 
the 1970s, a dense rural population contributed to maintain-
ing open landscapes through traditional agricultural and pas-
toral land use, creating small-scale mosaics of diverse land 
cover and vegetation. Fuel loads were comparably lower and 
fuel connectivity was discontinuous, impeding the spreading 
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of ignitions and making high-intensity and large wildfires a 
relatively modern phenomenon (Xanthopoulos et al. 2020). 
Active land management from 2007 onwards has been 
shown to counteract landscape flammability driven by sec-
ondary succession and climatic conditions, thus mitigating 
wildfire impact (Spadoni et al. 2023).

State and regional‑scale wildfire risk governance 
and management

The Italian Constitution grants some degree of political 
autonomy to the 20 regions.1 A constitutional reform in 
2001 further increased regional autonomy, assigning exclu-
sive legislative power to regions in all matters not reserved 
to state law (Article 117 Constitution of Italy). All regions 
have an elected parliament (Consiglio Regionale – regional 
council) and a government (Giunta Regionale – regional 
committee) (Article 121 Constitution of Italy). In addition, 
autonomous regions have extended legislative, administra-
tive and financial powers as defined in a special statute (Arti-
cle 116 Constitution of Italy), proposed to account for their 
cultural differences and linguistic minorities, but also with 
the intention to avoid their secession from Italy after the 
defeat in WWII. Historical legacies continue to shape the 
wildfire risk governance and management system today, evi-
dent in highly fragmented skills, competencies and responsi-
bilities amongst stakeholder sectors at national and regional 
scales as follows.

At the national scale, the framework law (353/2000) 
assigns responsibility for wildfire risk management includ-
ing forecast, prevention and active firefighting to the 20 
administrative regions. The state provides aerial support 
when regional capacities are overwhelmed, which is coor-
dinated at the state level through the Civil Protection Minis-
try and the National Fire Services (Unified Air Operational 
Centre COAU). National level regulations also apply for 
plans and agreements of nature parks and protected areas. 
Before 2015, the Corpo Forestale dello Stato (State Forestry 
Corps) addressed wildfire risk as a state level agency within 
a broader array of sustainable forest management tasks and 
land planning. The State Forestry Corps, however, was dis-
solved (124/2015) and effectively replaced by the newly 
established Carabinieri Forestali (State Forestry Police) by 
2017. Competences of the State Forestry Police are limited 
to fire causes investigation, sanctions and monitoring in ordi-
nary regions.

At the regional scale, administrative bodies are required 
to address wildfire risk through regional fire management 
plans. While allowing regions to design measures adapted 
to the local context, this results in a high variability in regard 
to strategies, structure and investments, thus creating bar-
riers to learning and exchange across regions (Xanthopou-
los 2007; Bovio et al. 2017). In ordinary regions, wildfire 
response is coordinated in the Common Operational Rooms 
of regional Civil Protection agencies, and operated by 
National Fire Services in collaboration with regional vol-
unteer bodies. Wildfire-related activities are also regulated 
with regional laws, decrees and plans for land development, 
forestry, agriculture, pastoralism, nature parks and protected 
areas. Regional administrative authorities have agreements 
with police and forestry agencies (Carabinieri Forestali in 
ordinary regions; Corpo Forestale Regionale in autonomous 
regions and provinces), the National Fire Service, and with 
volunteer organisations for specific services, such as support 
in firefighting. Knowledge and technical exchange on wild-
fire risk management is facilitated by the ‘DREAM training 
agency’, a company and training agency based in Tuscany 
with the aim to overcome the legislative fragmentation 
across the whole peninsula. Funding for wildfire prevention 
measures as defined in regional fire management plans is 
mainly provided by the Rural Development Program (RDP) 
of the European Commission (Colonico et al. 2022; Ascoli 
et al. 2023). RDPs however are found to frequently suffer 
budget cuts and a highly fragmented administrative structure 
(Secco et al. 2017).

In addition to regional fire management plans, each 
region’s forest sector plays a key role in reducing wildfire 
risk through silvicultural measures (e.g. fuel treatments 
through thinning, pruning, mechanical operations, low-
intensity/severity prescribed burning, grazing—Ascoli 
and Bovio 2013; Corona et al. 2015). Regional forest pro-
grammes (Piani Forestali Regionali) are legally mandatory 
(art. 6, D.lgs 34/2018), but they vary in their content, and 
may not exist, implemented and coordinated across regions 
(Cullotta and Maetzke 2009; Secco et al. 2017). The imple-
mentation of fire hazard reduction through forest manage-
ment varies significantly across regions. Tuscany region 
stands out as the sole region implementing strategic fuel 
management at the landscape scale, relying on Piani specif-
ici di prevenzione AIB and receiving funding from the Rural 
Development Program (Colonico et al. 2022). Meanwhile, 
regions like Piedmont and Lombardy are in the process of 
integrating strategic fuel management into sub-regional ter-
ritorial forest plans (Piani Forestali di Indirizzo Territoriale, 
art. 6, D.lgs 34/2018). Most other regions have not yet made 
a clear investment in fuel management strategies.

The most recent change in the wildfire governance system 
occurred in the 2021 fire season, when a national legisla-
tive decree (120/2021, adopted as national law 155/2021) 

1 The twenty regions of modern Italy are grouped into ordinary 
(Piedmont, Lombardy, Veneto, Liguria, Emilia-Romagna, Tuscany, 
Umbria, Marche, Lazio, Abruzzo, Molise, Campania, Puglia, Basili-
cata, and Calabria) and autonomous regions and provinces (Friuli-
Venezia-Giulia, Sicily, Sardinia, Trentino-Alto Adige/Südtirol and 
Val d’Aosta).
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was brought forward as an emergency measure released in 
response to relatively large areas burned. The decree cen-
trally aimed to strengthen and upgrade coordination, fore-
casting activities, aerial response and training activities, 
by investing 40 million EUR into operational capacities of 
the National Fire Services and Carabinieri Forestali state 
agencies. In addition, the National Forest Strategy (issued 
under the National Forest framework law no. 34/2018) was 
approved in February 2022, is valid for 20 years and revised 
every 5 years, thus providing a strategic document where 
forests are acknowledged as a national asset. Wildfire risk 
management including interagency coordination, policy 
integration, regulatory updates and post-fire recovery strat-
egies are addressed in several articles of the strategy (Ascoli 
et al. 2022).

Methods

Our research design (Fig.  1) included a series of steps 
described in detail below. We first broadly identified research 
needs and scope of interest based on meetings, focus groups 
and a targeted literature and policy review. This informed 
our choice of designing a structured online questionnaire, 
the procedure for interviewee selection and sampling, data 
collection and questionnaire metrics and the data analysis. 
We used an inductive approach where broad general assump-
tions are derived based on patterns in observations specific 
to our study case.

Scope of interest

During the preparatory phase of our research, we organised 
meetings with wildfire experts from the Ministry of Interior, 
the Ministry of Agricultural, Food and Forestry Policies, and 
the director of Italy’s only wildfire training centre La Pineta 
di Tocchi in Tuscany. We also attended focus groups and 
meetings with forest technicians, administrators and resi-
dents in the provinces of Lucca and Pisa in Tuscany, a rural 

mountain area where fires in 2018 were followed by com-
munity recovery initiatives. Finally, we reviewed the Italian 
and English-language grey literature, legislation and policy 
documents applicable on a national and regional level, i.e. 
the national framework law (353/2000), the recently adopted 
national law (155/2021) and regional fire management plans.

Structured questionnaire design

Based on the preliminary scoping, we developed an online 
questionnaire to retrieve information on the Italian wildfire 
governance system as it frames and emanates strategies for 
managing wildfire risk. The questionnaire (supplement 1) 
was informed by key attributes describing the structure, pro-
cess, function and context of wildfire governance institutions 
(Cumming et al. 2020), to retrieve information on formal 
wildfire institutions; actor participation, coordination and 
collaboration; place-based values and historical patterns; 
and mechanisms in place for wildfire risk adaptation and 
anticipation (Kirschner et al. 2023). The questionnaire con-
sisted of three main sections, with (a) close-ended questions 
for demographic data (stakeholder sector and organisational 
level, age, years of experience in the field). Open-ended 
questions asked about key attributes of the (b) wildfire gov-
ernance system, and served to collect participant’s opinions 
on the strengths, weaknesses and opportunities in the (c) 
resulting wildfire risk management system. It was not oblig-
atory to respond to the questions, participants could thus 
skip single questions if they preferred not to answer.

Interviewees selection and sampling

We consulted interviewees representing key wildfire insti-
tutions at the national and the regional scale. To account 
for regional differences derived from historical legacies, we 
chose seven representative regions with high flammabil-
ity and area burned (see Fig. 2). Piedmont (NW, ordinary 
region), Lombardy (N-centre, ordinary region) and Friuli-
Venezia-Giulia (NE, autonomous region) were selected as 

Fig. 1  Experimental design and data analysis
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regions in the Northern part of Italy, characterised by tem-
perate climate and with a high susceptibility for winter fires 
(Valese et al. 2014; Trucchia et al. 2022). Tuscany (Centre, 
ordinary region), Apulia (SE, ordinary region) and Campa-
nia (SW, ordinary region), and Sardinia (islands, autono-
mous region) represent regions with Mediterranean climate 
and high summer fire susceptibility (Trucchia et al. 2022).

Interviewees from relevant stakeholder sectors were 
selected as competent authorities, agencies or other groups 
with a strong involvement or interest in wildfire risk as fol-
lows. For the state agencies, we contacted representatives 
of the Carabinieri Forestali (Comando unità forestali, 
ambientali e agroalimentari, Ministry of Defence), rep-
resentatives of the National Fire Service (Corpo Nazionale 
Vigili del Fuoco, Ministry of Interior), the Civil protection 
department (Dipartimento protezione civile), the Minis-
try for Ecological Transition (Ministero della transizione 
ecologica) and representatives working for national parks. 
At regional scale, we reached out to relevant authorities 
and agencies (e.g. civil protection, forestry sector, nature 
parks), regional subsections of National Fire Services, 
park administrations, volunteer groups and researchers. 
We also contacted representatives of Corpo Forestale 
Regionali for the autonomous regions of Friuli-Venezia-
Giulia and Sardinia.

We followed a non-probability purposive sampling 
approach as commonly deployed in social science wildfire 
studies (e.g. Rutherford and Schultz 2019; Huber-Stearns 
et al. 2021). The technique allows for in-depth investigation 
of a specific issue and aims to inform about the unique case 
of wildfire governance in Italy, rather than aiming for high 
representativeness in a broader context beyond the specific 
case (Neuman 2003). Limitations to our experimental design 
suggest being cautious with making generalisations about 
results, as the research design might potentially include a 
participation, selection and observational bias. In addition, 
for this study focused on state- and regional-level govern-
ance structures, we decided to exclusively consult wildfire 
experts—leaving out opinions and perceptions of communi-
ties representing local needs and interests.

Data collection and questionnaire metrics

We consulted interviewees by email as a feasible means 
supporting data collection across a larger sample size as 
compared to conducting in person interviews. Most of the 
stakeholder sectors are official government authorities, and 
we searched the internet in Italian to retrieve their publicly 
available contacts. We added further contacts from the per-
sonal networks of one of the co-authors, who is involved in 

Fig. 2  Left: area burned per region, indicated as percentage of total 
area burned per year (averaged from 2012 to 2021). Regions of inter-
est for the study marked in bold. Data source: Carabinieri Forestali 

and regional authorities. Right: landscape flammability, adapted from 
Spadoni et al. (2023)
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wildfire science, practice and policymaking in Italy for more 
than a decade.

Data were collected anonymously after pilot testing 
through a structured online questionnaire in March and April 
2022, with one reminder being sent out after 2 weeks. The 
questionnaire was designed in English and translated in Ital-
ian, with responses translated back to English for analysis. 
All participants were provided an informed consent form 
with information on study background, data rights and 
privacy.

Data analysis

Data analysis was conducted according to standard 
social sciences qualitative procedures with the goal to 
develop concepts, theory, explanations and generalisa-
tions from observed patterns. The approach serves to 
describe similarities, differences, frequency, sequences, 
correspondence or causation (Saldaña 2015) in empiri-
cally collected data (Neuman 2003). Responses to open-
ended questions were first sighted to identify repetitive 
answers and broader categories, and then read again for 
systematic coding using the qualitative analysis software 
NVivo. The codes were assigned into categories and fur-
ther sorted into themes to retrieve the frequency of topics 
in responses (Saldaña 2015), allowing us to estimate if 
interviewees consistently indicated similar categories in 
their responses. Two researchers controlled the categori-
sation independently to improve the results. Importantly, 
responses should not be considered absolute representa-
tion of the different stakeholder sectors or the national 
or regional scale. Instead, they suggest the direction 
towards which current opinions might lean. Preliminary 
results were discussed during a one-hour workshop at the 
‘Fire Ecology Across Boundaries: Connecting Science 
and Management’ conference in Florence (October 4–7, 
2022) with fire practitioners and researchers from Italy 
and abroad.

Results

We display the results in three sections. We set the scene 
with questionnaire participant profiles and response rates. 
Next, we outline the overarching wildfire governance sys-
tem (research aim I) with associated institutional structure, 
process, function and context as derived from question-
naire responses and reviewed policies and legislation. In 
the last section, we develop the resulting wildfire risk man-
agement system (research aim II) based on expert opinions 
on strengths, weaknesses and potential for change they see 
in the system operating at present.

Questionnaire participants: profiles and response 
rates

We had 79 participants responding to the questionnaire with 
an overall response rate of 26% (supplement 2). In total, 86% 
of the participants indicated their age as 40 years or older, 
and 76% of interviewees are active in the field for more than 
10 years.

Respondents were associated with different stake-
holder sectors as follows. Most responses were collected 
from ‘Regional authorities’ in ordinary regions (27% of 
responses), followed by ‘Civil protection’, ‘National/regional 
parks’, ‘research’ and ‘Carabinieri Forestali’ (11% respec-
tively). Fewer responses were from ‘Volunteer organisa-
tions’ (9%), from ‘Regional Forestry Corps’ in autonomous 
regions (6%), ‘Local level’ (5%) and the ‘National Fire ser-
vices’ (4%). Remaining responses (2%) were from NGOs or 
did not specify their sector.

Stakeholders represented different organisational levels 
and regions. The state level was incorporated by 14% of 
respondents. Remaining interviewees were from the seven 
different regions, with most responses from Piedmont (20%) 
and Tuscany (18%), followed by Sardinia and Lombardy 
(both 13%). Fewer responses were from Apulia (8%), Friuli-
Venezia-Giulia (5%) and Campania (4%). Some respondents 
(9%) indicated ‘others’ (district, municipal, provincial or 
supramunicipal; or not specified).

Research aim I: wildfire governance institutions

Our research aim I was to outline the overarching wildfire 
governance system in Italy, based on key attributes inform-
ing about the structure, processes, function and context of 
institutions in place (Cumming et al. 2020).

Structure

Institutional structure describes the overall organisation 
of the wildfire governance system, wherein agencies and 
groups of actors interact through formal or informal policies, 
procedures and hierarchies (Cumming et al. 2020).

The national framework law (353/2000) allocates respon-
sibility to manage wildfire risk to each administrative region 
in the form of compulsory fire management plans, while pro-
viding support for firefighting and investigation by the state. 
Our analysis, however, finds that recent legislative changes 
(155/2021) appear to increasingly favour agencies at a state 
level, by reinforcing operational response and investigation 
capacities of state level agencies (i.e. Civil Protection, National 
Fire Services, Carabinieri Forestali) at the expense of regional 
fire management centres. Concerning this change, respondents 
expressed doubts if resources and skills at a state level are 
suitable to also address and enhance wildfire risk mitigation 
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and prevention. Representation at the state level is inherent 
for agencies responsible for wildfire suppression and post-fire 
investigation (National Fire Services, Carabinieri Forestali), 
whereas prevention strategies and volunteering continue to be 
discussed at a regional level. Respondents also stated that gov-
ernance structures presently fall short in connecting to authori-
ties and residents at the local municipal level.

Asked for structures in place to support interagency coordina-
tion, respondents raised concerns about the high fragmentation 
in governance structures at present, where skills and capacities 
are shared amongst various sectors and agencies for emergency 
preparedness and incident response as opposed to structures for 
proactive risk mitigation and prevention. The same is outlined as 
an element of weakness in the National Forest Strategy (Ascoli 
et al. 2022). Although highlighting excellent coordination dur-
ing wildfire incidents, respondents found the fragmented gov-
ernance system to impede the paradigm shift in wildfire man-
agement from emergency response towards a comprehensive 
approach. Volunteer bodies were generally considered as well 
trained and coordinated, with differences amongst the regions, 
although objections to the general reliance on volunteering as 
opposed to employing professional staff were noted too.

Process

Institutional processes define the interactions amongst 
actors, agencies and environments over time. They serve to 
realise and maintain governance function and performance, 
by accommodating stakeholder participation, negotiation for 
different values, conflict resolution, cooperation, learning 
and knowledge dissemination (Cumming et al. 2020).

Responses indicated that the local-level community and 
citizen participation in wildfire risk decision-making and 
decision-taking is very limited at present, with low public 
interest in wildfires other than during the aftermath of large 
events as a challenge. The need for engaging local institu-
tions and communication is also highlighted in the National 
Forest Strategy to realise broader UN frameworks such as 
the Paris Agreement and the EU strategies for bioeconomy 
and biodiversity (European Commission 2018, 2019). Local 
residents were generally described as informed about wild-
fire risk and interested in getting engaged in activities in 
some cases (e.g. firewise communities in Tuscany, private 
individuals responding to rural development calls for for-
est interventions), but a lack of administrative support and 
coordination impedes their involvement. Without guidelines 
on participatory processes at a regional or national scale, 
respondents raised concerns on the form in which local resi-
dents with limited training and expertise could effectively 
get involved in risk management. Various activities includ-
ing wildfire suppression, prevention activities and informa-
tion sessions for communities and in schools are operated 
by regional fire management authorities and local volunteer 

teams. Wildfire risk education, however, was found to be iso-
lated rather than integrated into a broader spectrum of topics 
addressing climate change, biodiversity loss and sustainable 
use of natural resources.

Asked about established networks for cooperation and 
learning on wildfire risk management, respondents listed 
diverse groups such as volunteer bodies, research projects, 
forestry associations, local initiatives and mountain com-
munities, training groups, social media and the SISEF (Ital-
ian Society of Silviculture and Forest Ecology). Bottom-up 
organised networks played a key role in achieving amend-
ments in the early version (120/2021) of the recent legisla-
tive change (155/2021), for example in their role to include 
technical fire application. In the same legislation, the estab-
lishment of a Technical Committee led by the Civil Pro-
tection Department with representatives from various min-
istries and administrative regions for knowledge exchange 
and learning was announced. To date, however, the com-
mittee has mainly focused on decisions regarding financial 
investments and has not carried out activities with a concrete 
impact on the broader governance system.

Function

Function refers to the either purposive or unintentional role 
or objective of governance institutions such as laws, customs 
and norms, to meet goals desired and defined by the broader 
system and society (Cumming et al. 2020).

Reviewing the national framework law and regional 
fire management plans, we found institutional functioning 
formally defined by a balanced management approach to 
wildfire risk, including measures for wildfire forecast and 
risk reduction in addition to response operations. Survey 
respondents, however, expressed that management strate-
gies in practice are in favour of wildfire emergency suppres-
sion, thus not sufficiently meeting anticipated challenges of 
future fire regimes. This is evident in the 2015 institutional 
transition at the state level, when the previously operating 
land management agency (Corpo Forestale dello Stato) was 
replaced by a police corps (Carabinieri Forestali) exclu-
sively directing post-fire investigation issues. More recently 
adopted legislation (155/2021) does attempt to strengthen 
wildfire prevention at least in a specific land class, i.e. Aree 
Interne (economically disadvantaged areas). However, pro-
posed measures predominantly serve to enhance emergency 
suppression through infrastructure investments such as land-
ing places, water tanks and forest roads. Reliance on wild-
fire response is in line with a perceived passive attitude of 
residents, described as an expectation towards authorities to 
solve the wildfire problem during the emergency.

In line with the above, interviewees found formal policies 
on wildfire risk management generally well defined to address 
wildfire risk. However, a frequently mentioned issue was that 
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legislation on wildfire risk appears to be isolated from munici-
pal and regional civil protection codes, and climate change 
adaptation strategies. Respondents did not highlight a major 
role of regional silvicultural management plans as a key policy 
for mitigating wildfire risk through silvicultural measures, 
thus pointing to a disconnect between forest management 
and wildfire risk. Relevant policies addressing this gap are 
the sub-regional territorial forest plans (i.e. Piani Forestali 
di Indirizzo Territoriale, art. 6, d.lgs 34/2018), which should 
integrate measures to mitigate fire impacts and provide sup-
port to firefighters (Ministerial Decree no. 563765/2021).

Non-compliance to existing legislation and a lack of 
implementation of planned interventions were pointed out 
to impede institutional function. Respondents suggested 
improving regional fire management plans by strengthen-
ing mandatory risk analysis and zoning. Concerns were also 
raised on the role of sanctions to non-compliance related to 
agricultural burning—some respondents found them exces-
sive and therefore not applicable, whereas others suggested 
increasing them so they become effective.

Context

Institutional context describes the set environment along 
spatial and temporal dimensions, including path dependen-
cies and place-based dynamics affecting the studied system 
(Cumming et al. 2020).

Survey responses highlighted the importance of the exog-
enous system context for wildfire incidence and comprehension 
in Italy. Ongoing abandonment of no longer economically prof-
itable land was a frequently mentioned issue, because secondary 
vegetation succession on lands previously used for agriculture 
or pastoralism contributes to increasing wildfire risk. Proper-
ties are often fragmented, with sometimes unknown ownership 
status. Forest owners are perceived as reluctant to invest into 
silvicultural management on properties, as there is no expected 
revenue. Finally, questionnaire respondents expressed concerns 
on a growing wildland urban interface (WUI), scattered houses 
and touristic areas as zones of specifically high wildfire risk not 
sufficiently considered in management plans.

As regards the role of the EU, interviewees raised the 
importance of grants and funding for research projects and 
exchange especially for prevention activities. Potential ben-
efits could be retrieved by introducing European regulations 
on interoperability and training standards, with the possibil-
ity to harmonise sanctions and incentives at the EU level. 
For example, by acknowledging forest management as a 
form of sustainable development, the EU could contribute to 
solving conflicts of interest such as biodiversity conservation 
opposing interests in fuel management. The European and 
Italian strategies for bioeconomy further highlight the role of 
forestry to produce solid biomass fuels (European Commis-
sion 2018; National Bioeconomy Task Force 2019). Many 

respondents were in favour of a mandatory European fire 
directive settled in the broader context of climate adaptation 
and environmental management, and to address more spe-
cific issues such as prescribed burning. A European direc-
tive, however, would require sufficient flexibility to allow for 
adapting measures to diverse local contexts. Few respond-
ents stated that less EU involvement would be preferable, as 
the local level and creating more coherent strategies at the 
state scale in Italy should be prioritised. Indirect effects of 
EU programs such as the Rural Development Programs were 
mentioned too. For example, the EU’s Common Agricultural 
Policy aimed to avoid overproduction, but effectively caused 
land abandonment in less profitable rural areas now prone 
to growing wildfire risk. To address this, the Italian Forest 
Strategy reiterates the role of the EU Green Deal with its 
Common Agricultural Policy for financing the protection of 
forests and rural landscapes (Italian Forest Strategy, p. 28).

Research aim II: wildfire risk management 
system

In the first section of the results, we described the governance 
system for wildfire risk in Italy. Here, we proceed with results 
on research aim II, which was to capture the operating wild-
fire risk management system as it emerges from and is framed 
by the wider governance system. Questionnaire responses on 
strengths, shortcomings and opportunities for change were 
coded and assigned into seven different categories (organisa-
tional structure of the risk management system; prevention; 
preparedness; response; recovery; socio-political system; 
others). Results are summarised in Fig. 3, and examples of 
responses within each category are provided in supplement 3.

Most coded questionnaire responses identified strengths 
in the wildfire risk management system at present in risk 
preparedness (28%), in wildfire response (26%) and in the 
organisational structure (26%) of the operating management 
system. Measures for risk prevention (16%) were mentioned 
less often. Finally, respondents hardly referred to strategies 
for recovery (1%), and no responses were associated with the 
socio-political system context. Responses not fitting any of 
the categories were coded as others (3%).

Almost half of all coded responses on shortcomings in 
the wildfire risk management system referred to wildfire risk 
prevention (46%). In addition, the broader socio-political 
systemic context (34%) was frequently identified as posing 
a challenge. Less responses were associated with the organi-
sational structure (9%) at present, and only few responses 
mentioned wildfire response (8%) and preparedness (3%). 
No responses were associated with post-fire recovery.

Asked about opportunities for change, a majority of 
collected responses pointed to the need to enhance risk 
prevention (58%). Various responses were found with 
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reference to the organisational structure of the wildfire 
risk management system (19%). Measures for wildfire 
risk preparedness (12%) were mentioned as well, along 
with a need for change in the broader socio-political sys-
tem context (8%). Only very few responses found it nec-
essary to focus more on measures for wildfire response 
(3%).

In summary, the results retrieved from questionnaire 
responses and reviewed legislation and policies allow 
detailed insights into institutional structure, process, 
function and context of the wildfire risk governance set-
ting in Italy, and they serve to illustrate strengths, short-
comings and opportunities for change in the resulting 
management system. In the following section, we draw 
from the wider literature to discuss the findings and their 
implications for further research and action.

Discussion

Various groups of actors share responsibility, interests, costs 
and benefits associated with wildfire risk generation and 
responding management strategies. In this section, we discuss 
the role of the regional, national and supranational govern-
ance system defined by associated institutions and attendant 

legacies to hinder or support a paradigm change in the result-
ing management system in Italy (research aim III). Building 
on the collected questionnaire data, we synthesise our argu-
ments as a research and action agenda. While acknowledging 
the case of Italy as complex and unique on its own, identi-
fied themes are relevant to a range of countries in southern 
Europe and beyond. This is evident in Italy’s commitments to 
European climate, biodiversity and bioeconomy frameworks, 
in unbalanced investments into wildfire mitigation compared 
to emergency response (Moreira et al. 2020), forest cover 
expansion (Palmero-Iniesta et al. 2021), high flammability 
and long-term anthropogenic influence of ecosystems (Valese 
et al. 2014), ongoing abandonment of rural areas with loss of 
traditional local knowledges (Sousa et al. 2022), the expan-
sion of urban settlements into rural and wildland areas (Bar-
Massada et al. 2023) and the low productivity of forests 
leading to limited silvicultural investments and management 
on often highly fragmented private properties.

Redefining institutional roles and bridging 
fragmented responsibilities across scales

Two observations emerged from the analysis of governance 
structures framing wildfire risk management in Italy. Firstly, 
the national framework law assigns regions as main agents 

Fig. 3  Questionnaire respondents indicated strengths, shortcomings 
and opportunities for change in the presently operating wildfire risk 
management system in Italy. Results are illustrated as the percentage 
of coded responses in each category (organisational structure wild-

fire risk management system; prevention; preparedness; response; 
recovery; socio-political system context; others). Results show n = 79 
responses, overall response rate 26%
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to manage wildfire risk in their respective area, but the state 
appears to be receiving disproportionately more resources 
compared to regional and local levels. Secondly, skills and 
competences required for a balanced approach to manag-
ing wildfire risk are fragmented across stakeholder sectors 
within each region and at the state level.

Institutional structure for the governance of wildfire in 
Italy is characterised by scale mismatches in the roles of 
each organisational level to achieve the paradigm shift in 
wildfire management. Wildfires are a transboundary risk, 
and multiple organisational scales are necessarily required 
for their management (Salis et al. 2021; Miller et al. 2022). 
With the main responsibility for wildfire risk management 
assigned to each region, the institutional structure was found 
suitable by respondents to account for the cultural, biogeo-
graphic and socio-economic variation across regions in 
Italy. Therefore, the observed drift towards the state level 
appears to counteract the necessary shift towards preven-
tion and risk mitigation, because civil protection state level 
agencies are not mandated for measures beyond emergency 
response, nor adequate to design locally adapted solutions. 
In a broader context of collaborative natural resources and 
forest governance, studies suggest for the state to take more 
of a guiding role to define strategic objectives, coordinate 
knowledge exchange and collaboration amongst diverse 
stakeholder sectors, to consider economic inequalities across 
regions and to provide formal recognition, policy support 
and legitimation (Cash and Moser 2000; Schultz et al. 2019; 
Wyborn and Bixler 2013 in Wollstein and Johnson 2023). 
This would enhance problem-solving capacity at lower lev-
els, for example concerning local government authorities 
and private landowners (Marshall 2008; Wollstein and John-
son 2023). However, examining decentralisation in the Ital-
ian forest sector, Secco et al. (2017, p. 92) point to ‘phases 
of historical oscillation’ for the preferred level of local to 
regional public administration.

Irrespective of the organisational level, competences to 
manage wildfire risk are fragmented across a wide array 
of cross-scale stakeholder sectors. Wide actor participa-
tion and institutional fragmentation are common in envi-
ronmental (Cash et al. 2006; Folke et al. 2007; Hamilton 
et al. 2021), disaster risk (Månsson 2019) and wildfire 
governance systems (Steelman 2016; Uyttewaal et  al. 
2023; Wollstein and Johnson 2023) and not necessarily a 
problem, providing there are clearly agreed responsibili-
ties and spheres of action between them (Berkes 2009). 
To facilitate interaction within the existing institutional 
structure, a dedicated agency could improve coordination 
across scales and agencies beyond emergency response 
contexts, to govern wildfires with attention to the diversity 
of all relevant scales and actors. Bridging agencies are 
commonly discussed in the natural resources governance 
literature to foster interaction, facilitate conflict resolution 

and trust building, joint action and resources access in set-
tings of shared power and responsibility amongst scales, 
organisations and government agencies (Folke et al. 2005; 
Berkes 2009). Wildfire studies show that bridging agen-
cies are beneficial in a context of emergency response 
networks (Bodin and Nohrstedt 2016; Faas et al. 2017), 
and to coordinate varying objectives, authorities, abili-
ties, cultures and norms (Tedim et al. 2021; Wollstein and 
Johnson 2023). At the state level and to bring forward risk 
assessment and mitigation programmes, such an agency 
might focus mostly on a coordinating rather than opera-
tional role. In Italy, a similar initiative was brought for-
ward in 2021 (155/2021) when a ‘National Plan for the 
Strengthening of Human, Technological, Air and Land 
Resources’ was to be agreed on by a Technical Committee 
with representatives of various sectors but has yet to come 
to realisation. The creation or nomination of a unique, 
single administrative body for forest governance in Italy 
has been proposed already in 2015 (Mori 2015 in Secco 
et al. 2017). Therefore, Secco et al. (2017) conclude that 
unchanging governance can be attributed to the state being 
‘neither prepared nor motivated to create links between 
international initiatives and regional or local actions’.

Moving forward, more research is needed to redefine 
roles and responsibilities at different organisational scales 
for managing wildfire risk, also with the possible con-
tribution of a bridging agency to connect across stake-
holder sectors. In a broader southern European context, 
similar challenges have been identified and are now being 
addressed. For example, in Portugal, the AGIF (Agência 
de Gestão Integrada de Fogos Rurais – ‘Integrated Man-
agement Agency for Rural Fires’) is planning and coor-
dinating a national ‘Integrated Rural Fire Management 
System’ (Sistema de Gestão Integrada de Fogos Rurais 
– SGIFR) since 2018. In a context of managing boreal 
wildfire regimes, the Canadian Interagency Forest Fire 
Centre (CIFFC) coordinates resources, information shar-
ing and mutual assistance across provinces and territories. 
This brings us to our second suggestion on stakeholder 
participation and networks.

Rethinking local stakeholder participation 
and the contribution of networks

Collected data describe wildfire institutions steering actor 
participation and interaction for wildfire risk management in 
Italy. Local-level stakeholder inclusion is indicated as rather 
limited with few exceptions, and diverse networks are seen 
as key to accommodate learning and negotiation processes 
in the governance system at present.

Wildfire studies often find stakeholder participation as 
crucial for building short- and long-term wildfire resilience 
at the local level (Otero et al. 2018; Otero 2022; Lambrechts 
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et al. 2023). Apart from locally active volunteer teams, the 
Italian case appears to be characterised by marginal public 
participation in wildfire governance processes, as pointed 
out by respondents asking to increase local stakeholder 
inclusion and awareness and also found in forestry more 
generally (Secco et al. 2018). This is in line with work from 
the more specific context of wildfire response networks, 
wherein the growing complexity of wildfire risk manage-
ment may require a new problem definition—reconsider-
ing ‘who should be involved and what expertise is relevant’ 
(Steelman and Nowell 2019:2). The broader literature on 
natural resource and environmental decisions, however, 
finds mixed evidence on governance effectiveness and legiti-
macy through public participation (Newig 2012; Vigna et al. 
2021). Drawbacks of participatory governance modes are 
that it builds on ad hoc assumptions on the issue at stake and 
expectations for certain outcomes, and pre-existing power 
and resource availability might determine who gets involved 
in decision-making and decision-taking processes (Turnhout 
et al. 2010).

We also examined the contribution of networks for wild-
fire governance institutions in Italy. Independent actors and 
organisations guided by shared goals and values are com-
monly known to achieve innovative outcomes in natural 
resource management (Berkes 2002). Actor heterogeneity 
brings diverse perspectives and knowledge together (McNie 
2007), thus contributing to identifying innovative solutions 
beyond the scope of expert knowledge (Coughlan 2013; 
Seijo et al. 2015; Tedim et al. 2021; Pismel et al. 2023). 
Collected data highlight that wildfire networks in Italy (e.g. 
volunteer bodies, research projects, forestry associations, 
local initiatives, training groups, social media and academic 
societies) play a key role in knowledge exchange, resource 
sharing and learning beyond formal government processes. 
Identifying, recognising and providing support for such net-
works and accommodating their participation in decisions on 
risk management strategies could help to develop and imple-
ment feasible strategies for long-term wildfire risk adapta-
tion and mitigation beyond short-notice emergency response 
(Uyttewaal et al. 2023). In addition, networks could be key 
to overcoming jurisdictional and organisational limitations 
to managing wildfire risk, for example across regions and 
state-borders.

More studies are now needed to explore preferences, 
capacities and interest of local stakeholders for attending 
participatory modes of wildfire governance (Paveglio et al. 
2009; Wollstein and Johnson 2023) and to identify ways 
to leverage the impact of existing networks. In southern 
Europe, the contribution of networks is now evident. The 
Pau Costa foundation, an international non-profit organi-
sation working on wildfire prevention and management, 
collaborated with diverse stakeholders to launch a declara-
tion on the management of large wildfires in Spain, thereby 

creating further momentum towards a comprehensive man-
agement approach to wildfire risk. This brings us to our third 
argument, addressing the emphasis on wildfire suppression 
and emergency response at the time, and considering policy 
implementation.

Moving beyond reliance on wildfire response 
with communication and policy integration

National and regional wildfire risk management plans for-
mally stipulate a balanced approach along the wildfire risk 
management cycle. In practice, however, we found a strong 
emphasis on wildfire emergency response, where isolated 
legislation, non-compliance and a lack of implementation 
of existing plans challenge governance function.

Most survey answers identified wildfire prepared-
ness and response in the management system as excel-
lent. However, while existing programmes can succeed 
in reducing ignitions, some risk will persist (e.g. in the 
form of negligence, accidents or natural ignitions) they do 
not address risk reduction overall. Experts participating 
in our research in Italy and beyond acknowledge this as 
an element of weakness, where prevention measures are 
left out while creating reliance on emergency authorities 
(Xanthopoulos 2007; Castellnou et al. 2019). An empha-
sis on wildfire suppression points to a misconception of 
wildfires as a process that must be avoided and can be 
controlled, as long as technological resources are avail-
able (McLauchlan et al. 2020). Narrow interpretations 
of the nature and scope of the wildfire problem tend to 
result in overly technocratic policy and practical out-
comes (Fifer and Orr 2013; in: Tedim et al. 2021). For 
example, with public opinions concentrated on thinking 
of fire as harmful, landscape management interventions 
such as the application of prescribed burning to reduce 
fuel loads are limited across most Italian regions (Ascoli 
and Bovio 2013). To create the societal and political sup-
port required to shift from reactive and disaster-focused 
management towards shared responsibility for mitigation 
and adaptation measures, targeted communication strate-
gies on wildfire will be necessary (Palenchar and Heath 
2007; McCaffrey et al. 2011; Nilsson and Enander 2020). 
To this end, studies suggest moving beyond unidirectional 
delivery of specialised expert knowledge, and to use two-
way risk communication to incorporate local values, build 
relationships and increase trust in agencies (Slovic 1987; 
McComas 2006; Paveglio et al. 2009; Christianson 2011; 
Vigna et al. 2021; Ottolini et al. 2023). Transformative 
change could also be initiated through more attention on 
social sciences, cultural heritage, humanities and arts 
(Coughlan and Petty 2012; Tedim et al. 2021; Fontana 
et al. 2023). This could be a step change towards wildfire 
policies tailored to social needs in addition to the physical 
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context and financial capacities (Remenick 2018), where 
results are measured as a function of avoided socio-eco-
logical damages rather than area burned alone (Moreira 
et al. 2020).

Respondents of the questionnaire found regional fire 
management plans and legislation generally well defined 
to address wildfire risk in the context of each region. 
Major barriers towards reaching defined objectives 
pointed to a lack of policy implementation beyond non-
compliance. Wildfire legislation and plans were often 
found as isolated from local and municipal civil protec-
tion codes, spatial planning and the forestry sector as key 
stakeholder sectors active at regional levels and with an 
allegedly high interest in identifying and mitigating the 
risk of wildfires to forests. Similarly as with fragmented 
institutional skills and responsibilities, Wollstein and 
Johnson (2023) point to the need of a dedicated institu-
tions to work towards a shared vision and to achieve the 
implementation wildfire risk reduction measures defined 
in policies. With wildfires being understood as a com-
bined social and territorial rather than isolated process, 
cross-sectoral strategies creating synergies with topics 
such as nature protection, energy production and urban 
development are key to reduce wildfire risk to accept-
able levels (Bach et al. 2015; Maetzke and Cullotta 2016; 
Ascoli et al. 2023).

Further research is now required to explore how com-
munication strategies and narratives shape public percep-
tions and associated expectations to wildfire risk man-
agement goals and strategies. The broader relevance of 
public perceptions and communication effectiveness are 
now being explored across regions in southern Europe, 
such as in Crete, Greece (Misal et al. 2023), and Valencia, 
Spain (Ottolini et al. 2023), although a systematic review 
by Santo et al. (2022) suggests that research on wildfire 
communication in Europe is scarce. A better integration of 
wildfire risk policies in sectors such as forestry, biodiver-
sity conservation, civil protection and rural and urban land 
development is crucial to achieving policy implementation 
(Pandey et al. 2023). This brings us to our final argument 
on the wider system context of wildfire institutions.

From managing the flames towards governing 
the system: larger system context and EU

Wildfire activity interacts with broader economic, politi-
cal, social and cultural trends on local to national levels. In 
this regard, two major insights emerged from this case of 
Italy. Experts acknowledge that vulnerability to wildfire is 
partly rooted in the wider system context, thus being located 
beyond the scope of wildfire risk management strategies. In 
addition, the EU plays a muted role in wildfire risk creation 
and governance.

Questionnaire respondents in Italy repeatedly raised 
concerns on ongoing trends such as land abandonment and 
fragmentation of private parcels, and the particularly high 
risk inherent to WUI and tourist areas. Similar trends are 
identified in Spain and Portugal, where rural abandonment 
is a significant component of severe wildfire impact (Rocha 
2021; Lecina-Diaz et al. 2023a). Drivers of land abandon-
ment in the EU are well studied (Lasanta et al. 2017), nota-
bly also for their implications on wildfire risk (Moreira et al. 
2011; Moreira and Pe’er 2018; Ascoli et al. 2021). Con-
sequently, wildfire risk cannot be managed successfully as 
long as systemic drivers of risk creation and vulnerability 
are not recognised and addressed. The effectiveness of indi-
rectly addressing wildfire risk through broader agroforestry, 
biodiversity, climate, cultural heritage and trade policies, 
however, is under discussion, and a broad approach rather 
than focusing on specific sectors might be most promising 
(Renwick et al. 2013; Ascoli et al. 2023; Regos et al. 2023; 
Lecina-Diaz et al. 2023b). The WUI forms a key area of 
concern in many fire-prone countries globally (Radeloff 
et al. 2018; Depietri and Orenstein 2020; Bar-Massada et al. 
2023). Possible solutions could imply more attention to land 
planning and the use of fire-resistant building materials at 
local scales, with targeted information for residents and tour-
ists to take action for local wildfire risk preparedness and 
mitigation (Palenchar and Heath 2007; Radeloff et al. 2018).

In the multi-level context of governing wildfire risk in 
southern European countries, the EU plays a muted role 
through various programmes, including but not limited to 
forestry (European Commission 2021), biodiversity (Euro-
pean Commission 2019), sustainability and renewable 
energy (Castro Rego et al. 2018; European Commission 
2018; Aggestam and Giurca 2021), and broader agricultural 
and rural development policies (Verkerk et al. 2018; Ascoli 
et al. 2023; Spadoni et al. 2023). Voluntary EU frameworks 
provide the guidance for national and legally binding ini-
tiatives, such as the Italian Forest Strategy and the Italian 
Strategy for Bioeconomy (National Bioeconomy Task Force 
2019). Emergency assistance and pre-positioning for large 
wildfire incidents exceeding national capacities is currently 
coordinated through the European Civil Protection mecha-
nism. The EU could also take a stronger role in encourag-
ing wildfire risk prevention, for example by streamlining 
training and regulations towards a European fire directive. 
Introducing such a framework was repeatedly discussed in 
the literature (González 2010; Rego et al. 2011; Montiel-
Molina 2013), but has not been implemented to date, with 
the challenge of adapting measures for risk prevention and 
mitigation to diverse local contexts as a possible explanation 
pointed out by survey respondents. EU funding also con-
tributes to wildfire governance by supporting scientific and 
practical projects for knowledge building and exchange, and 
has the potential to become a more prominent actor in future 
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political administrative and institutional wildfire arrange-
ments. More studies are needed here to clarify how the EU 
would coordinate and complement rather than constitute 
management initiatives from the different member states.

Targeted studies and action are now needed to identify 
broader socio-economic system drivers and effects on wild-
fire risk creation and mitigation in Italy, and to understand 
the growing contribution of the EU in indirectly supporting 
risk management strategies through bioeconomy, biodiver-
sity and rural development frameworks. Overall, the govern-
ance attributes examined in our study appeared as crucial in 
defining the approach to wildfire risk management in Italy. 
We discussed various areas of interest where further research 
and action could help to shift strategies from the current 
emphasis on emergency response, towards a comprehen-
sive approach targeting long-term wildfire risk anticipation, 
adaptation and mitigation.

Conclusions

Our examination of Italy, a country greatly affected by 
wildfire that is characterised by strong organisational, 
socio-cultural and geographical variation nationally, 
shows a highly fragmented institutional structure. Wild-
fire policy responsibilities are increasingly allocated to 
disparate organisations at a variety of scales, which, while 
a precursor to a more integrated and effective approach, 
is not a guarantor of it without clear political administra-
tive remits, devolved responsibilities and adequate finan-
cial resourcing. Our study shows mixed evidence of this 
‘joined-up’ approach. The operating wildfire risk manage-
ment system is deemed excellent for wildfire risk prepar-
edness, response and regarding its general organisational 
structure. Most promising opportunities for change were 
identified for wildfire risk prevention. Shortcomings were 
concentrated in the lack of risk prevention and mitiga-
tion strategies, and in a disconnect to the broader socio-
political system context. Furthermore, local stakeholder 
participation is increasingly being displaced by a shift to 
disparate involvement of extra-local actors and networks 
in wildfire decision-making. While institutions are for-
mally committed to adopting a precautionary approach to 
wildfire risk, in practice emergency response remains the 
default choice, as a result of patchy and uncoordinated 
legislation.

We synthesised our findings into a research and action 
agenda with four central topics around (1) the role allocated 
to institutions at each organisational scale, with the need to 
coordinate amongst fragmented competences and responsi-
bilities distributed between agencies; (2) benefits and chal-
lenges of local-level stakeholder participation and active 
informal networks; (3) reliance and emphasis on emergency 

response despite comprehensive risk management plans and 
barriers associated with policy implementation and (4) root 
causes and wildfire impacts in the broader exogenous system 
context beyond the scope of wildfire strategies, with particu-
lar attention to the involvement of the EU. We acknowledge 
methodological limitations in our study design and suggest 
being cautious with overgeneralising results because of a 
potential selection bias of study participants.

Historical legacies, socio-cultural characteristics and 
the institutional system with its decentralised approach to 
wildfire risk prevention, varying degrees of autonomy across 
regions, and an increasingly centralised approach to wild-
fire emergency response illustrate Italy as a complex and 
unique study case. At the same time, emerging themes can 
be considered paradigmatic for southern European coun-
tries in terms of regional governance structures (e.g. Spain), 
the emergency approach and the separation of competences 
between prevention and firefighting agencies (e.g. Greece). 
Beyond the wildfire sector, synergies and common interests 
exist in topics such as climate change mitigation, biodiver-
sity, bioeconomy and rural development. Our study reiter-
ates the importance and urgency to better understand gov-
ernance drivers steering management decisions towards a 
state where living with wildfire risk becomes viable in Italy 
and southern Europe.
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