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ABSTRACT

Forest owners’ coordination for wildfires prevention is still a largely unexplored area of research, and
an important social issue in contexts in which there is an increase in the frequency, extent, and severity
of wildfires, such as Portugal. Our approach innovates by introducing a social interaction between
plot-neighbourhood owners to the analysis of attitudes and behaviours toward fuels management
coordination. As a case study, we focus on a parish in the Northwest of Portugal, and using data
from a forest owners’ survey, we compare the owner’s willingness-to-coordinate and his/her current
fuels treatments implicit-coordination with his neighbouring property owners. Our findings show
that indeed neighbours’ actions count, that is, they are interdependent with the owner’s current
management practices and owner-neighbours behaviour interaction is relevant to his/her
willingness-to-reduce fuels load. Local social capital favours similarity of behaviour toward bush-
clearing by plot-neighbours. The owners’ willingness-to-coordinate, conversely, is not influenced by
the plot-neighbours’ actions or by the local social capital, and is instead strongly correlated with
the owner’ sociodemographic profile. We conclude for the need to look for context-dependent
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constraints of the owners’ fuels reduction and coordination practices.

Introduction

Forest owners’ coordination for wildfires prevention is still a
largely unexplored area of research (Fischer and Charnley
2012). In Portugal, the current increasing trend in frequency,
extent, and severity of wildfires, in addition to the preponder-
ance of non-industrial private ownership, and its very small-
scale and large fragmentation over several scattered plots,
make this an issue of the utmost importance (Canadas et al.
2014, 2016; Ribeiro et al. 2014).

Since property limits do not stop wildfires, fuel treatments
coordination amongst geographical neighbours is essential to
assure physical contiguity and size (area), and thereby the
effectiveness of risk reduction (Busby and Albers 2010;
Collins et al. 2013; Fernandes 2013; OECD 2013). Despite
their importance, the effects of social interaction among adja-
cent forest owners in their attitudes and behaviour toward
management coordination have seldom been investigated.

In order to overcome this gap in social forest science, we
first clarify the main concepts that frame our approach by
examining the modalities of coordination in question, the
concepts mobilized to look at owners’ attitudes and actions
regarding those arrangements, and the notions supporting
the analysis of social interactions between the owner and
his neighbours.

The range of coordination and cooperation modalities for
forest management is considerably broad. In the literature
this diversity includes the nature of the participants, the
type of owners involved (only private and non-industrial or
not), the size of the group of owners, their geographical

proximity, the formality or informality of the arrangements,
the object of the cooperation or sharing, the extent of
sharing (which may encompass all interventions or be
decided for each intervention), and the planning approach
(centralized or not) (Kittredge 2005; Schulte et al. 2008;
Canadas et al. 2016; Goérriz-Mifsud et al. 2018). Whenever
involved owners are spatially adjacent or nearby, the coordi-
nation is called cross-boundary (Finley et al. 2006; Gass et al.
2006, 2009; Ferranto et al. 2013; Fischer et al. 2018). Consider-
ing the arrangement’s formalization and the nature of the
coordinator, we can distinguish between: informal agreement
between multiple owners; formal agreement with an organiz-
ation created for the purpose as coordinator; and formal
agreement with a forester, a contractor, or a forest enterprise
as coordinator, or third-party coordination (Gass et al. 2006,
2009; Van-Gossum and De-Mayer 2006; Blinn et al. 2007;
OECD 2013). Regarding the object of sharing or cooperation,
Kittredge (2005) begins by distinguishing three modalities:
information, equipment, and financial cooperation. In all of
these, the technical management of private property is
carried out independently by the owners. In a fourth modality,
which may be called forest joint management, the owners
manage cooperatively or jointly a single area consisting of
all their properties, integrating decisions on a spatial and tem-
poral scale.

When it comes to a future behaviour, the analysis usually
focuses on attitudes, perceptions, intentions, and willingness of
the owners as to a possible coordination of practices with
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other owners and enrolment in forest cooperatives (Belin et al.
2005; Finley et al. 2006; Van-Gossum and De-Mayer 2006; Fer-
ranto et al. 2013). The attitude-behaviour models of Ajzein and
Fishbein (2005), among others, frame the analyses and the con-
cepts used. The owners’ segmentation procedure allows the
definition of profiles that are more cooperation-prone or more
cooperation-averse (Finley et al. 2006; Ferranto et al. 2013).
Looking for greater accuracy in predicting a future behaviour,
some authors study the preferences and evaluation made by
the owners on different coordination arrangements (Stevens
et al. 1999; Gass et al. 2006; Ferranto et al. 2013). For example,
instead of asking owners about their predisposition or interest
in coordination, Gass et al. (2009) enquire about their views
and preferences regarding various approaches or arrangements
that ensure the coordination of their forestry practices. Whether
studying dispositions or preferences, using the collective action
theories or the principal-agent theory, the analytical frame
usually focuses on the owner or on his relationship with the coor-
dinator (Gass et al. 2009). The influence of peers’ (other owners’)
behaviour on the owner’s own behaviour is usually absent in the
study of coordination, and the neighbourhood action context is
taken into account solely through variables such as social values
and norms (Poteete and Ostrom 2008; Ostrom 2011).

Social dilemma and freeriding are important concepts for
studying social interactions between landowners (Kollock
1998; Ostrom 2003; Muradian and Cardenas 2015). Social
dilemmas are situations in which there is a conflict between
personal and collective interest, and individually reasonable
behaviour leads to a situation in which everyone is worse
off than they had been otherwise (Kollock 1998; Mulder et
al. 2006). In a public goods dilemma, a type of social
dilemma, the individual faces an immediate cost (for instance,
an opportunity cost with forestry interventions or replace-
ment of forest species to reduce the fuel load) that generates
a benefit that is shared by all, a landscape with lower fire sus-
ceptibility (Busby and Albers 2010; Prante et al. 2011). So a
self-interested individual has an incentive to avoid the cost
of interventions (bush-clearing) or the loss of benefits (from
firebreaks or from the less profitable slow-growing trees),
but if everyone avoids this cost, each will be worse off than
if they had faced the cost together (Kollock 1998). Given the
difficulty of excluding someone from benefiting from a
public good, there is the temptation to freeride, that is, to
benefit from the good without contributing to its creation
or maintenance. As fires do not stop at property limits, coordi-
nation between neighbouring owners is essential to ensure
contiguity, size, and the consequent effectiveness of fuels
reduction (Canadas et al. 2016). Hence the importance of
examining social interaction between neighbouring forest
owners, in anticipation of freeriding for some authors
(Crowley et al. 2009; Busby and Albers 2010; Prante et al.
2011), or simply neighbourhood effects and behaviour simi-
larity for others (Tsusaka et al. 2015). This similarity is
explained by mutually reinforcing behaviour and common
constraints or institutions (Canadas and Novais 2014b;
Tsusaka et al. 2015). In the context of forest management,
attention has fallen instead on the search for freeriding, and
has so far favoured the interaction between public and
private or industrial and non-industrial private ownership.

Our case study of a parish in the Northwest of the Portu-
guese mainland focus on a territory with Eucalyptus and
Pine plantations for wood production, largely dominated by
small and very small non-industrial private forest (NIPF)
owners, without formal management plans. This territory
has a history of large recurring wildfires that imposes losses
in private and public goods (wood and water quality or biodi-
versity). Foresters advise a general reduction of fuel loads at
individual and landscape levels (Fernandes 2013; Oliveira
et al. 2016). Thus, coordination for fire risk mitigation
implies that, besides landscape-level interventions (fuel
breaks, water points and land cover patches), all the owners
must carry out regular bush-clearing activities. Since present
interests and institutions do not seem enough to assure
those activities and interventions, this context clearly frames
a social dilemma situation.

Within a setting where formal initiatives to implement joint
management amongst NIPF owners are still absent, our study
seeks to reveal forest owners’ attitudes and practices toward
fuels management coordination and how these are affected
by the actions of the owners and their neighbours. Specifi-
cally, we want to know if there is interdependent bush-clear-
ing behaviour within the owners’ neighbourhood, why, and
how is it related with the owners’ willingness-to-coordinate
fuel treatments and willingness-to-reduce fuels load.

Our objectives are: (a) to inquire if the owner’s willingness-
to-coordinate fuels management is influenced by his informal
coordination behaviour, implicit in his fuel control practices
and his neighbours’ practices; (b) to compare both the willing-
ness-to-coordinate and the implicit-coordination with the
willingness-to-reduce fuels load; (c) to discuss the importance
of social capital to explain the owner’s willingness and
implicit-coordination options.

Material and methods

The information used was collected in face-to-face interviews
with 112 forest plot owners, during the summer of 2014, in
the parish of Aguiar de Sousa, municipality of Paredes.
These plots were randomly selected from a 25 x25 m grid
of coordinated points, within the boundaries of the parish
and the area classified as “Agroforestry systems” and
“Forests and natural or semi-natural environments” in the
Land Use and Occupancy Chart of Continental Portugal
(COSN2-2007), excepting the area managed by pulp indus-
tries. The choice of point-sampling comes from the relevance
of the spatial dimension in the effectiveness of fuel load
reduction (Fischer and Charnley 2012). Because of this
sampling procedure, and the high fragmentation of local
ownership structure (high number of plots per owner), 68%
of the owners responded for only one plot, and 32% for
more than one plot. As a result, the number of owners sur-
veyed (76) is less than the number of plots in the sample
(Table 1).

The interview questionnaire included three parts: a first
part concerning forest plot attributes and management,
including the owner’s willingness-to-reduce fuels load; a
second on attitudes and opinions towards management at
the landscape level, including the perception of neighbours’



Table 1. Owners’ willingness-to-coordinate management.

Owners Plots
Willingness-to-coordinate Number % Number %
Not willing 16 21.0 23 20.5
Willing under informal agreement 30 395 45 40.2
Willing under formal agreement 30 39.5 44 393
Total 76 100.0 112 100.0

fuel management and the owner willingness-to-coordinate;
and a last group of questions on the owner social profile.

The variables to be compared are the owner’s willingness-
to-coordinate management for fire risk reduction and the
current implicit-coordination of bush-clearing. It should be
noted that bush-clearing is the most usual practice in local
fuel management activities (conducted in 58% of the 112
plots surveyed). Values assigned to the first variable are: (a)
not willing to, (b) willing under an informal agreement
between neighbours, about the fuels treatment to be carried
out by each one and (c) willing to hand over the coordination
to an entity, under a formal agreement. The second variable,
which expresses the coordination of practices between the
owner’s plot and its neighbourhood, results from a cross
between two dichotomous variables, the “owner does bush-
clearing” (over the last ten years) in the plot surveyed (yes or
no) and the “plot’s neighbouring owners do bush-clearing,
according to the owner’s perception” (yes or no).'

This second variable, whose short designation of implicit-
coordination will be justified below, takes the following
values, (a) yes-yes, (b) yes-no, (c) no-yes, and (d) no-no, which
by analogy to the outcomes of a social dilemma (Kollock
1998) from the owners’ perspective and the convenience of
expression are named hereinafter, respectively, mutual-
activity, neighbours-passivity, owner-passivity, and mutual-
passivity. It should be emphasized that what is at stake is,
therefore, the coordination regarding bush-clearing only
and no other silvicultural interventions (Gass et al. 2009).

One should bear in mind that the willingness-to-coordi-
nate refers to the owner while the implicit-coordination
refers to the plot. To assure the comparability of the two vari-
ables, all data are reported to the plot. Since the plot is the
unity of analysis the Pearson’s Chi-square tests have also
been performed at the owner level for the associations invol-
ving owner’s characteristics.

To explain the owners’ willingness-to-coordinate and the
implicit-coordination, an association analysis (Pearson Chi-
square test and residual analysis) was performed with plots’
characteristics and owners’ characteristics. The selection of
these characteristics is supported by collective action and
social capital theories (Ostrom 2011; OECD 2013), and their
findings in the context of private ownership (Fischer and
Charnley 2012), complemented with the perspective of
studies on NIPF owners’ management logics and work
models (Novais and Canadas 2010).

The owners’ characteristics include the owners’ socio-demo-
graphic profile (such as age, gender, education, place of resi-
dence), the area of their forest property, the weight of the
forestincome in the family income (<10% and >10%), the impor-
tance attached to the forest considering the income derived
from it (very important and not important), their participation
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in informative session(s) on fires (yes or no), and their enrolment
in at least one association or cooperative (yes or no).

The plots’ characteristics include: area (<1ha and >1ha);
shrubland as main cover (yes and no); bush-clearing patterns
(non-clearing, manual clearing with family labour, and motor-
ized clearing with wage labour or clearing outsourcing); the
reasons for not doing bush-clearing or not investing; and the
three dichotomous (yes/no) variables neighbours’ inter knowl-
edge, mutual help, and conflict, respectively, “know the
majority of the owners on the borders or proximity of the
plot”, “perceive an ambience of information exchange and
mutual aid in the plot’s neighbourhood”, and “perceive fre-
quent problems of ownership borders positioning”. The vari-
able plot-owners management models take on the values
Property-Reserve, Holding-Reserve, and Forest-Enterprise,
which were established by cluster analysis considering,
among other variables, the execution of at least one productive
intervention and at least one investment (plantation/densifica-
tion, water points and road network improvement, machinery
and equipment purchase) (Novais and Canadas 2010).

The owner’s willingness to undertake fuels reduction man-
agement in the plot was queried after visual (photo) identifi-
cation by the respondent of the plot’'s current fuel load (A -
Low and B - High). For the same species, and according to
local forest experts, the set of photographs A and B rep-
resented, respectively a low and high fuel load pattern. The
aim was to recall or inform the respondent of the estimated
cost of interventions needed for, respectively, maintaining
the “Low” fuel load or changing it from “High” to “Low”, and
place him/her in a scenario as realistic as possible. Abbreviated
as willingness-to-reduce fuels load, this variable takes the
values “not willing”, “willing with incentives”, and “willing
without incentives” (Baptista et al. 2015).

The binary variable plot’s wildfire susceptibility (very high to
high and medium to very low), is the only one not provided by
the survey, and whose source is the map elaborated by Verde
and Zézere (2010). It assesses susceptibility by integrating the
land cover (fuel), the slope, and the fire history (burned areas),
therefore capturing the structural dimension of susceptibility,
which along with risk perception has been admitted as favour-
ing cooperation propensity (Fischer and Charnley 2012).

Results

We begin by presenting the overall results regarding the
owners’ willingness-to-coordinate and the implicit-coordi-
nation between neighbours. We proceed to the identification
of the factors associated with these two variables (only those
variables with significant relationships are presented in the
tables), and conclude with the analysis of their relationship
to the owners’ willingness-to-reduce fuel loads.

Willingness-to-coordinate and implicit-coordination

In order to estimate a possible behaviour of coordinated manage-
ment adoption, two variables are used: the willingness-to-coordi-
nate, which refers to future informal or formal coordination, and is
a stated intention, and the current coordination, informal, and
implicit in the owner’s practices and perceptions.
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Table 2. Owners’ implicit-coordination (plots %).

The owner does bush-clearing

Yes No Total

Neighbours do bush-clearing (according to the owner perception) Yes Yes — Yes =449 No - Yes =20.2 65.1
Mutual-activity Owner-passivity

No Yes - No=14.7 No - No=20.2 349
Neighbours-passivity Mutual-passivity

Total 59.6 40.4 100.0

Pearson’s Chi-square = 11.622, df =2, and p = 0.003.

Starting with the first variable (Table 1), we find that the
lack of willingness or coordination-aversion covers only one
fifth of the plots surveyed, since in the vast majority of them
(79%), their owners are willing to coordinate informally
under agreement between neighbours “regarding the fuel
treatments to be carried out by each one of them”
(39.5%), or are even open to the coordination formalization
(39.5%). Recognition of the need for coordination between
owners (neighbours) for fire risk reduction is also very
much present in the answers to other open questions or
observations to closed questions expressed during the
inquiry.

Among those owners who chose formal agreement, pre-
ference goes to multi-owners’ organizations (Forest Owners’
Associations, FOA, and Forest Intervention Zones, FIZ) as coor-
dinator, with 57% of the answers. Then comes third-party
coordination (30% of the answers), with a forest contractor
or service provider as coordinator, 16% of the answers, and
forest industries, 14% of the answers. Formalization without
specifying the coordinator accounts for the remaining 13%
of the answers.

Regarding the second variable (Table 2), first, we find that
there is a significant association between the owner’s behav-
iour and his/her neighbours’ behaviour (see Chi-square test)
suggesting their direct interdependence. Second, the simi-
larity of behaviour owner-neighbours is dominant (65% of
the plots), including mutual-activity, the owner and his neigh-
bours clean (45%), and mutual-passivity, the owner and his
neighbours don’t clean (20%). Non-similarity includes the
neighbours-passivity, the owner cleans but his neighbours
don’t clean (15%), and the owner-passivity, the owner doesn’t
clean but his neighbours do (20%).

Concerning non-similarity, it would be expected that
neighbours-passivity (none of the neighbours clean), would
prevail, because it is evaluated according to the owner’s per-
ception, who could emphasize a more negative reading of his
neighbours. Nevertheless, this is precisely the least represen-
tative category: only 15% of the plots surveyed.

On the whole, the cases conducing to a social dilemma,
because of mutual-passivity, the owners-passivity, and the
neighbours-passivity, are the majority, accounting for just
over half (55%) of the plots surveyed.

Willingness-to-coordinate and owners’ profile

The willingness-to-coordinate management establishes three
groups of plots whose owners are not willing to coordinate
(21%), willing under an informal agreement between
owners (40%), and willing to formalize coordination (39%).

Education, gender, place of residence, and willingness-to-
reduce fuel load clearly distinguish each group profile
(Table 3). Regarding age, the distinction is statistically signifi-
cant (at 10%) only when considering the owners’ percentage
and not the plots’ percentage.

Amongst coordination-averse owners there is a greater
weight of residents at the same municipality where the
plot is located, 87% of the plots compared to 69% in total
sample, and of those owners 65 years old or more, 48% of
the plots compared to 38% (and 63% of the owners, even
if only statistically significant when considering the
owners’ percentages), whereas in education and gender
this group is close to the sample’s average, in which
about half of the plots belong to owners with the first
grade basic education, and 23% to female owners. Their will-
ingness-to-reduce fuels also does not significantly differen-
tiate them from the average, given that, for almost half of
the plots (48%), their owners need financial incentives to
carry out fuels reduction. In short, aged owners and inhabi-
tants at local municipality are willing to change manage-
ment with incentives on an individualized basis, that is,
without coordination.

Amongst those willing to accept informal agreement,
there is a greater weight of less educated owners (in 66%
of the plots, their owners have the first grade basic edu-
cation or less), of female owners (34% of the plots), and a
higher refusal to adopt a fire risk reduction management
(36% of the plots). Simultaneously, this group also presents
the highest percentage of plots whose owners are willing to
carry out a fire risk reduction management without expect-
ing public incentives (39%). That is, more female and less
educated owners, willing to keep the current fuel manage-
ment or willing to change without incentives.

On the other hand, among those willing to formalize
coordination, there is greater relative weight of those with
higher education, male owners, and residence outside the
municipality. These are also the owners who reveal a more
pronounced claim for public financial incentives as a con-
dition for adopting or maintaining fuels reduction practices
(14 in B and 12 in A). With higher education, and more
outside residence, they want to change management with
incentives and formal coordination.

Here one should keep in mind that the willingness-to-
reduce refers to the interventions at the plot level, while the
willingness-to-coordinate refers to both the interventions at
the plot/owner level and those at the landscape level (fuels
breaks, land use patches...). Therefore, refusal to reduce
fuels in the plot is compatible with willing to coordinate for
risk reduction. In fact, from ongoing studies in another
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Table 3. Owners and their willingness-to-coordinate management (plots %).

Not Willing under informal Willing under
Owners' profile and management practices and attitudes willing agreement formal agreement Total
Age (a) < 65 years old 52.2 68.2 61.4 62.2
> 65 years old 47.8 31.8 38.6 37.8
Education* 1st grade basic or less 47.8 65.9 ++ 364 — 50.5
Others 52.2 341 - 63.6 + 49.5
Gender* Female 217 341 + 136 — 234
Male 783 659 — 86.4 + 76.6
Residence* (a) At the same municipality 87.0 + 773 50.0 — 68.5
Other 13.0 — 22.7 50.0 ++ 315
Implicit-coordination Yes — Yes 409 45.5 46.5 45.0
Yes — No 22.7 1.4 14.0 14.7
No - Yes 13.6 22.7 20.9 20.2
No - No 22.7 20.5 18.6 20.2
Willingness-to-reduce fuels load @ Not willing 21.7 364 + 17.8 25.9
Willing with incentives 47.8 250 —— 57.8 ++ 429
Willing without incentives 304 38.6 244 313

Notes: *Pearson’s Chi-square test is significant at 0.05. Significant deviations from expected values (SPSS), at p < 0.05 and p < 0.01, are represented, respectively, by

“+" or “=", and by “++" or “—=". (a) Pearson’s Chi-square test is significant at 0.05 for owners.

Bpearson’s Chi-square = 10.345, gf =4, p = 0.035, contingent coefficient =0.291)

Portuguese area, we find that same type of owners are more
willing to forgo their land for fuels breaks maintenance under
a collective management body than carrying out regular
bush-clearing on their remaining land.

Thus, formal coordination willingness is associated with a
search for public incentives on a joint basis between
owners. The informality of coordination, conversely, seems
to be averse to public policy and fuel load change. A large
share of coordination-refusal owners demands public incen-
tives to reduce fuels load on an individual basis. For this
reason, informal coordination cannot be viewed as an inter-
mediate category on an ordinal scale from coordination
refusal to formal coordination acceptance.

The other variables mentioned in the methodology, such
as plot-owners’ management models, importance attached
to forest, work models, social capital, having information
regarding fire prevention, and risk perception, do not show
statistically significant association with the willingness-to-
coordinate.

Implicit-coordination, management practices and
neighbourhood

Taken as a measure of the implicit-coordination between the
owner and his neighbours, the modalities defined above are
not distinguished by the owners’ sociodemographic profile
(age, education, gender, place of residence), but have a
strong association with some of the plot characteristics
(forest cover, fire susceptibility) and management (namely
bush- clearing pattern, and the plot-owner management
model), as well as some of the social capital indicators, such
as inter-knowledge and mutual-help (Table 4).

The yes-yes plots (mutual-activity) are associated with the
lowest fire susceptibility (27% of these plots have low to
very low fire susceptibility). Even if knowing the majority of
the neighbouring owners is a preponderant attribute in the
sample (84% of the plots), the perception of inter-knowledge
stands out in this group: for 92% of the plots the owner
reports knowing the majority of his neighbours. Mutual-help
also has the highest incidence in this group, but is much

less dispersed (only 49% of the plots). Bush-clearing is
carried out manually with family labour (53% of the plots)
and motorized with wage labour or outsourced (47%). All
the plots had at least one productive intervention and one
investment (Holding-Reserve and Forest-Enterprise) carried
out.

In the yes-no plots (neighbours-passivity) the perception of
neighbourhood inter-knowledge remains strong (88%).
However, contrary to the previous one, this group shows a
low perception of mutual-help and information exchange
between neighbours (for only 13% of the plots versus 42%
in the sample as a whole), revealing low explicit collaboration.
Bush-clearing is carried out manually with family work (69%),
the characteristic management model is the Holding-Reserve
type, with interventions and investment in small-scale proper-
ties whose forest revenue represents a small part of the
household income (81%).

The no-yes plots (owners-passivity) have shrubland as the
main cover in more than a quarter of them, high to very
high fire susceptibility in almost all of them, and the lowest
perception of neighbourhood inter-knowledge that includes
only about half of the plots. In spite of this limited knowledge,
they view their neighbours as active bush cleaners. The
reasons they give for their absence of bush-clearing and
forest investment (96% of the plots follow a Property-
Reserve management) relate to the geographical constraints
of their plots, low availability of family labour and of
financial resources, or the lack of property rights definition
(inheritance shares).

The no-no plots share with the previous (no-yes) the high
fire susceptibility, the Property-Reserve management model,
and the management constraints. They differ with respect
to the land cover (shrubs as the main cover in only 9% of
the plots), and to the inter-knowledge that is again prepon-
derant (91% of the cases).

It can thus be said that a strong perception of neighbours
inter-knowledge favours the positive similarity of behaviour
(ves-yes), while a weak perception promotes self-passivity,
and the perception of low mutual-help is associated with
the perception of neighbours-passivity (yes-no).
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Table 4. Implicit-coordination and plot-owner’'s management (plots %)

The owner does bush-clearing — Neighbours do
bush-clearing

Yes — Yes Yes — No No - Yes No - No Total

Main forest cover — Shrubs Yes 6.1 6.3 273 ++ 9.1 11.0
No 93.9 93.8 727 —— 909 89.0

Wildfires susceptibility High 735 —— 875 955 + 955 + 844
Low 265 ++ 125 45 - 45 — 156

Knowing the majority of plot's neighbours Yes 918 + 875 545 —— 909 835
No 82 -— 12.5 455 ++ 9.1 16.5

Information sharing and mutual help among owners  Yes 49.0 125 - 45.5 45.5 422
No 51.0 875 + 54.5 54.5 57.8

Reasons for not clearing bush or not investing Fire risk. no need of clearing 18.4 25.0 13.6 18.2 18.3
Management constraints 122 —— 250 864 ++ 818 ++ 431

Does bush-clearing or no answer 694 ++ 500 00 —— 00 —— 385

Bush-clearing pattern Non-clearing 00 —— 00 —— 1000 ++ 1000 ++ 404
Manually with family labour 531 ++ 688 ++ 00 —— 00 —— 339

Motorized with wage labour or outsourced 469 ++ 313 00 —— 00 —— 257

Management model plot-owner Forest-Enterprise 265 ++ 187 4.5 0.0 - 156
Holding-Reserve 735 ++ 813 ++ 00 —— 45 —— 459

Property-Reserve 00 — 00 —— 955 ++ 955 ++ 385

Willingness-to-coordinate management Not willing 204 313 13.6 227 211
Willing 79.6 68.7 86.4 77.3 78.8

Willingness-to-reduce fuels load Not willing 143 - 313 455 + 227 248
Willing with incentives 34.7 313 45.5 68.2 + 431

Willing without incentives 51.0 ++ 375 9.1 —— 9.1 321

Note: Significant deviations from expected values (SPSS) at p < 0.05 and p < .01 are represented, respectively, by “+” or “—

u_n

, and by “++" or “——".

Pearson’s Chi-square = 26.113, gf =6, p =0.00021, contingent coefficient = 0.443)

The bush-clearing patterns also contribute to the separ-
ation of the implicit-coordination modalities. In particular,
yes-no plots (neighbours-passivity) are associated with
manual and family clearing, while yes-yes plots (mutual-
activity) are associated with outsourced or motorized clearing
in addition to the first pattern. Various restrictions on manage-
ment mark the no-no and no-yes plots.

In these latter plots (no-yes and no-no) owners follow a
Property-Reserve logic, which is to say, they do not execute
silvicultural practices and do not invest, while the remaining
owners do both, caring and investing, that is, they follow a
Holding-Reserve logic. Implicit mutual-activity (yes-yes) is dis-
tinguished from neighbours-passivity (yes-no) by the greater
weight of the Forest-Enterprise logic.

Implicit-coordination and willingness-to-reduce fuel
loads

It was expected that comparing implicit-coordination to the
willingness-to-coordinate would allow some distinction
between the modalities of the latter. It was admitted that
the willingness-to-coordinate would prevail in the cases of
practices similarity (yes-yes and no-no) or those in which the
owner positively perceived the neighbours’ practices (yes-
yes and no-yes) and that it would be less in the cases of neigh-
bours-passivity (yes-no). However, the association between
implicit-coordination and willingness-to-coordinate is not
statistically significant (Table 4).

Conversely, implicit-coordination is closely associated with
the willingness-to-reduce fuels (o =0.000, contingent coeffi-
cient=0.443) and this association is stronger than the one
existing between willingness-to-coordinate and willingness-
to-reduce (p = 0.035, contingent coefficient = 0.291).

Among the yes-yes owners, about half declare that they are
willing without incentives, while the no-yes owners are

associated with not willing, and the no-no plots are willing
with incentives. In the non-similarity of practices (yes-no and
no-yes) an attitude of lack of willingness to change manage-
ment is relevant. In other words, the owners who consider
not needing incentives to practice fuels management are
those who have a spatial neighbourhood context of mutual
activity or contribution. The need of incentives is associated
with mutual-passivity among the neighbourhood (no-no).
Those who are not willing to reduce fuels load depend on situ-
ations that can be said to be self-passivity (no-yes).

In summary, in the group of yes-no plots, neighbours-pas-
sivity parallels an ambience of low explicit collaboration (high
inter-knowledge without exchange of information and
mutual aid), with 1/3 of owners not willing-to-coordinate
and not willing-to-reduce. On the contrary, the no-yes plots,
whose owners consider that inter-knowledge is not high
(dominating the sociability in only half of the plots), is a
group with a small proportion of those who are not willing-
to-coordinate (only 14%), and the least receptive to adopting
a reductive management. Yes-yes and no-no are not distin-
guished by the willingness-to-cooperate, nor by the inter-
knowledge or mutual-help, or the management practices
(bush-clearing pattern and management logics), and the will-
ingness to adopt a reductive management differentiates
them: while the former, with low fire susceptibility plots,
intend to carry out this reductive management without incen-
tives (in 51% of the plots in this group), the latter need incen-
tives to do so (in 68% of the plots).

Discussion

The main results are discussed, namely the interdependence
between neighbours’ actions and the owner’s own manage-
ment, the lack of a relationship between the willingness-to-
coordinate management and the implicit-coordination, and



the prevalence of both favourable attitudes toward coordi-
nation and similarity between neighbours’ fuel reduction
practices. Some lessons are drawn from the perspective of
promoting coordinated management to reduce the fuel
load in forest spaces.

Plot-neighbours interaction and forest management

In this section, we consider one of our main findings, the heur-
istic character of the variable implicit-coordination, that is, the
argument that the interaction owner-neighbours’ actions
matters, namely for the owner’s willingness-to-reduce fuel
loads.

Peers’ impact on economic behaviour has already received
attention in the literature, but so far not in the context of NIPF
owners and their geographical and plot neighbours (Busby
and Albers 2010; Prante et al. 2011; Aswani et al. 2013;
Tsusaka et al. 2015).

The implicit-coordination, which attests the interaction
between neighbours’ behaviour is associated with the
owner's perception of local social capital. This association
and positive relation between mutual-activity and inter-
knowledge uphold, firstly, the idea of a likely interdepen-
dence between decisions of geographic neighbours
(Crowley et al. 2009; Busby and Albers 2010; Tsusaka et al.
2015), in this case between FPNI owners. Secondly, it corrobo-
rates the importance of plot-neighbourhood rather than resi-
dential-neighbourhood for those effects (Tsusaka et al. 2015).
In our setting, the proportion of plots whose owners live
outside the municipality is only 32%, but in contexts in
which the ownership of residents is more important, or the
inter-knowledge between residential-neighbours is small
because of the recent presence of new residents (Kvarda
2004; Ziegenspeck et al. 2004; Baptista and Santos 2005), it
is expected that the plot-neighbourhood affects management
behaviour far more than the residential-neighbourhood.

Having confirmed the interdependence of behaviour in
the plot-neighbourhood among FPNI owners, we examine
whether this interaction translates into behaviour similarity,
or disparity derived from a freeriding temptation. Actually, it
has been found that the interaction mostly translates into
similarity of bush clearing behaviour among plot- neighbours.
On the other hand, this finding corroborates the existence of
local/regional patterns of forest management in NIPF
(Canadas and Novais 2014a, 2014b). Still, the similarity of
behaviour seems to be a result of mutual reinforcement of
the decision of the owner and his neighbours (so far as
inter-knowledge is at its maximum precisely among yes-yes
and no-no plots, in the proximity of which the exchange of
information is also relevant) and also the sharing of
common institutional, socioeconomic, and geographic con-
texts (Canadas and Novais 2014b; Tsusaka et al. 2015).

The similarity of behaviour among neighbours, however, is
not necessarily good in a social perspective, namely when it
pertains to undesirable behaviour (Kollock 1998; Mulder
et al. 2006; Ostrom 2011). Nevertheless, whether mutual-pas-
sivity or mutual-activity (as in both cases the perceptions of
inter-knowledge and mutual-help are simultaneously
higher), it seems fair to speak about implicit-coordination.
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That is, inter-knowledge and mutual-help favour the similarity
of behaviour between neighbours. What distinguishes desir-
able from undesirable implicit coordination are local or per-
sonal constraints shared by an ensemble of neighbours.
Mutual-passivity owners actually have their reasons for their
bush-clearing behaviour, extendable to the cases involving
owner-passivity.

As a whole, cases of mutual-passivity, self-passivity and
neighbours-passivity are dominant in our sample, conducing
to a social dilemma (Kollock 1995; Mulder et al. 2006). Inten-
tional opportunistic behaviour, e.g. freeriding, however,
hardly explains this passivity, mutual or unilateral (OECD
2013). First, in a context where regular bush-clearing is socially
valued, one might expect a tendency of the respondent to
overestimate self-effort and underestimate neighbours
effort, in order to preserve his reputation (Ostrom 2011; Mur-
adian and Cardenas 2015). This, however, is not observed in
our sample, as neighbours-passivity (yes-no) covers fewer
plots than self-passivity (no-yes). Second, self-passivity
owners, more than viewing themselves as freeriding on the
diligent action of their neighbours, declare greater manage-
ment restrictions, which in most of the cases are given as
insurmountable, and explain the unavailability of about half
of them to change the present management.

Thus, the owners hypothetically involved in freeriding and
mutual-defection (Kollock 1995; Mulder et al. 2006) actually
have “objective” reasons for bush-clearing passivity: biophysi-
cal constraints, poor family labour availability, and higher cost
of interventions. It is worth remembering that these owners
are not differentiated on sociodemographic or size grounds,
and so self-passivity is not related to a situation of small-
scale vis-a-vis large-scale, corporate or public owner, as men-
tioned for other contexts (Busby and Albers 2010; Prante et al.
2011). Further below some of the assumptions (with which
the rationality of the agents is often analysed and the
notion of social dilemma is outlined) are discussed, such as
the selfishness or the individualism of the agents and the
homogeneity of the contexts of economic management
(Olson 1971; Kollock 1995; Sen 1999).

Coordination, stated or implicit, attitude or behaviour

Despite the relevance of neighbourhood interaction, a second
finding refers to the absence of an association between the
willingness-to-coordinate and the implicit-coordination. That
is, the interdependence of neighbours’ practices does not
affect the owner’s willingness-to-coordinate.

In fact, the willingness-to-coordinate of an owner who
actively manages fuels (yes-no) does not seem to be
sufficiently affected by a hypothetical idea of ineffectiveness
of personal action resulting from the perceived passivity or
freeriding behaviour of the neighbours (Olson 1971; Mulder
et al. 2006; Ostrom 2011). The rationale for this absence of
association forces us to clarify the nature of each variable,
their plots’ profile, unit of inquiry, and purpose.

Starting with the nature of the variable, it should be
stressed that the willingness-to-coordinate refers to a future
coordination with a neighbourhood of the owner’s residence
or property (note that the owner surveyed has on average
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eight plots), and is expressed in a statement. Also, the implicit-
coordination variable expresses an owner-neighbours inter-
action implicit in the current practices (binomial practice-per-
ception of practices), and refers only to the neighbourhood of
the plot surveyed or plot-neighbourhood as opposed to resi-
dential-neighbourhood (Tsusaka et al. 2015). Because for
about half of the plots with similarity of owner-neighbours
behaviour (yes-yes and no-no), their owners perceive an ambi-
ence of information sharing and mutual-help, it can be said
that the coordination defined as implicit, in part can be
effective, even though not verbalized and explicit (Gass
et al. 2006).

The fact that the willingness-to-coordinate is associated
with the owner’s social profile and is not associated with
social cohesion capital or current management practices,
leads us to admit its alignment with general values and atti-
tudes related to the owner’s social condition and defined by
his education, place of residence, and gender, thereby confi-
rming what has been recognized in other contexts (Ajzen
and Fishbein 2005; Finley et al. 2006). The attitude toward
coordination then emerges as independent of the manage-
ment practices carried out in the plot and the proximity
context (perception of what the neighbours do, inter-knowl-
edge, and mutual-help)

Conversely, implicit-coordination has a strong association
with management practices, neighbourhood context, and
fire susceptibility. These aspects and the difference in the
unit of inquiry (plot or owner) justify precisely that the associ-
ation of the willingness-to-reduce with the implicit-coordi-
nation is greater than with the willingness-to-coordinate.
The ownership fragmentation and geographical dispersion
implies that the same owner may have different practices in
different plots depending on their location and neighbour-
hood. The willingness-to-coordinate is a characteristic of the
owner, while implicit-coordination and willingness-to-reduce
fuel loads are plot characteristics. In small samples, this dis-
tinction limits the statistical validity of the tests carried out,
a disadvantage of point sampling in territories with similar
ownership structure.

In opposition to the willingness-to-coordinate, the willing-
ness-to-reduce fuels was asked specifically for each sampled
plot while confronting the respondent with the estimated
cost of fuels reduction for that plot. The owner’s understand-
ing and familiarity with fuel reduction practices, while expres-
sing his willingness-to-reduce, is clearly greater than
familiarity with any eventual management change imposed
by his enrolment in a FIZ or a FOA. His willingness-to-coordi-
nate, whether formal or informal, is stated facing an a priori
unknown scenario of change in his practices, and in fact
seems to accommodate an expectation of financial support
for forest activities. It should be recalled that the familiarity
is considered as a determinant for a strong relationship
between attitude/disposition and behaviour (Mitchell and
Carson 1993; Ajzen and Fishbein 2005).

Regarding the purpose of each of the variables, it is worth
remembering that many studies that consider behaviours
regarding the coordination, resort to the analysis of owners’
attitudes, preferences, perceptions, and interests, with the
elaboration of typologies that allow rural extension to fine-

tune more directed messages (Stevens et al. 1999; Belin
et al. 2005; Finley et al. 2006; Gass et al. 2006). When it
comes to joining a FIZ or FOA or handing over management
procedures to another entity, this type of analysis seems well
suited for accessing a future behaviour of the owner.
However, if what is really at issue is a future coordinated man-
agement behaviour to reduce fuel loads, taking into account
the current interactions at the plot-neighbourhood should
provide more consistent clues. The history of the FIZ creation
in Portugal clearly illustrates the difference between joining
this organization, in a first stage, and the difficulty of imple-
menting joint management, in the following stage (Kittredge
2005; Canadas et al. 2016).

Individualism and coordination arrangements for
forest management

One of the main results presented above is the predominance
(in our case study setting) of attitudes in favour of coordi-
nation (formal or informal), and the current similarity of prac-
tices between neighbours. Recognition that individually it is
impossible to deal with fires and that the owner is responsible
for protecting his plot against forest fires, can justify a strong
willingness-to-coordinate.

This finding stands at odds with the often repeated argu-
ment of the individualism of forest owners in general and
small landowners in particular, which ultimately leads to pro-
posals that discredit those same owners by assuming the
impossibility of cooperation. This individualism is also
deemed to explain a slow progression of the FIZ, even
though its creation since 2005 is at the same time taken, by
others, as evidence of the shortcomings of this interpretation
(Valente and Coelho 2012; Feliciano et al. 2015). When expres-
sing his willingness-to-coordinate, the owner of Aguiar de
Sousa certainly does not ignore the existence of FIZs consti-
tuted in contiguous or nearby parishes and municipalities,
as well as the activity of the FOA that manages them.

The study of collective action in rural areas similar to our
setting concludes for the very weak formalization of collective
action and low participation in groups, networks, or organiz-
ations of an economic character, such as commercial net-
works, cooperatives, unions, or associations (Baptista 2010).
At the same time, the strong inter-knowledge in these rural
areas, place of birth of the vast majority of their residents,
encourages high levels of mutual-help and strong partici-
pation in networks or organizations with religious, cultural,
sports, or social solidarity purposes (Baptista 2010), which is
to say weak collective action aimed at outside representation
of local interests, and strong informal collective action inside
the locale, apparently of non-economic character. Therefore, it
is not surprising that, for owners in our study, there are the
outside (urban) residents, and the more educated owners
are those who are most willing to coordinate formally, in
both cooperative or associative form (FOA and FIZ).

Strong social ties among the group of owners are usually
pointed out as favouring the coordination (Poteete and
Ostrom 2008; Ostrom 2011). This applies to implicit-coordi-
nation, but not to the willingness-to-coordinate. The prefer-
ences regarding formal or informal coordination have more



to do with the bridging capital, trust in the people, or in the
entity leading the coordination (Finley et al. 2006; Canadas
et al. 2014), than with the bonding capital evaluated by
mutual-help and inter-knowledge amongst owners (Ishihara
and Pascual 2009; Lopez-Gunn 2012; Aurenhammer 2017).

But what do the different forms of coordination represent?
The profiles of the owners-plots associated with the willing-
ness-to-coordinate lead one to suspect that the non-coordi-
nation, the informal coordination, and the formal
coordination cannot be regarded as degrees of an ordinal
scale (Gass et al. 2009; Canadas et al. 2014). The formal coordi-
nation itself is not homogeneous, since the chosen coordina-
tor can be a forest contractor, forest industry, or an entity like
a FOA; and, even in the context of joining a FIZ, various
hypotheses regarding the management models to be fol-
lowed are set: responsibility of execution by the enrolled
owner or by the coordinator. Thus, the advantages assumed
in Gass et al. (2006) of independent coordination by multiple
owners, which encompasses the satisfaction of working their
own forests, with greater control over the practices and prop-
erties, are not exclusive to this modality. It is therefore not sur-
prising that the relationship between the willingness-to-
coordinate and the age or education level is not linear. A
higher education, for instance, does not assure greater will-
ingness-to-coordinate.

Either way, greater willingness-to-coordinate can coexist
with the absence of examples of cross-boundary coordi-
nation, as often illustrated for the USA (Kittredge 2005;
Finley et al. 2006). Therefore, it is worth noting that, according
to Olson (1971), “without meaningful benefits, coordination
will (does) not occur: independent action will dominate”.

Policy measures for cross-boundary coordination

A last finding has to do with the relationship between the
owner’s attitude/behaviour toward coordination and his will-
ingness-to-reduce fuels loads, pushing the discussion to the
means (formation-information/financial incentives) and the
focus (sectorial/territorial) of a policy intended to promote
owners’ coordinated management.

As for the means, it is important to recall that education
favours a positive willingness for formal coordination, but
without differentiating the implicit-coordination. In addition,
“participation in some activity or informative session regard-
ing the question of fire prevention in the last 5 years” does
not differentiate either of the two coordination variables.
Thus, the influence of the training/information on the attitude
or practices of coordination for fuels management is unre-
solved (Fischer and Charnley 2012; Canadas et al. 2014).

Education favours formal coordination, but this coordi-
nation is viewed as a condition to access the financial incen-
tives that the owners consider essential. Recall that a positive
attitude toward informal coordination appears to be indepen-
dent of public policies for fuels load reduction, while its forma-
lization, including an association as coordinator, is dependent
on financial incentives. That is, the formalization of coordi-
nation implies an expectation of incentives that is the major
constraint of the willingness-to-reduce fuels amongst
sampled owners.
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From the current implicit-coordination, the cases of posi-
tive convergence between the owner and his neighbours
are those less dependent on public incentives, and those of
non-similarity are precisely the most dependent on these
financial incentives for fuels reduction and the disruption
with the social dilemma (Kollock 1995). But resistance to redu-
cing fuel loads is much weaker in mutual-passivity plots (no-
no) than it is in self-passivity ones (no-yes). The owner’s
acknowledgement of his divergence from neighbours’ behav-
iour has objective reasons that not even the financial incen-
tives can overcome. That is, in our setting, public incentives
are claimed not for the solution of an individual problem,
but rather for solving the social problem among the owners
in the plot’s neighbourhood.

This insight forces us to focus on politics. The comparison
of the more or less receptive profiles to coordination with the
current implicit coordination enlarges the rationale for the
need of messages or policy measures territorially focused
(Aguilar and Montiel 2011). Measures attending to the proxi-
mity and contiguity of interventions, such as FIZs, are impor-
tant. Nevertheless, without incentives, the changes are
unlikely, since the economy has to be taken into account.

This approach, however, should not forget the heterogen-
eity of local owners’ management logics, which confers com-
plexity to the implementation of coordinated management
(Gass et al. 2006). Once again, it is important to consider the
typology of rural areas and the different profiles of the
owners in each one of them (Canadas and Novais 2014b).
The reductionist and often established duality between resi-
dent and non-resident owners, viewing the latter as more
passive managers and considering them a hindrance to col-
lective action, cannot be extended to all contexts. It was
shown that aside from the residential neighbourhood, there
is a relevant plot neighbourhood perspective.

Concluding remarks

The analysis of attitudes and practices was confronted in
order to explore future coordination behaviours for the
reduction of fuel loads, discuss the individualism often
ascribed to forest owners, and take conclusions from the per-
spective of public support for the promotion of cross-bound-
ary coordination management to reduce the risk of fire.
Grounded on collective action theories and forest owners’
management logics tradition, our approach innovates by
introducing owner-neighbours behaviour interaction to the
study of owners’ coordination.

A first conclusion concerns the idea that in contexts of
private property domain, the neighbours’ actions count, that
is, they are interdependent with the owners’ management
practices. Besides, this interdependence consists more of
behaviour similarity rather than self or neighbours non-contri-
bution, which can hardly be seen as freeriding if one looks at
the owners’ management constraints. Moreover, this interde-
pendence is articulated with a certain social capital in the plot
neighbourhood (greater perception of inter-knowledge and
mutual-help favour the similarity of behaviour between
owners and their plot neighbourhood) and is relevant to the
owner’s future fuel management practices.
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The second conclusion refers to the fact that the willing-
ness-to-coordinate, conversely, is not conditioned by the
implicit-coordination in the plot proximity. Indeed, this willing-
ness is very much associated with the social condition of the
owner and appears to be independent of the social context
in the plot neighbourhood and from the management prac-
tices. Hence, the willingness-to-coordinate is important in
order to envisage a possible enrolment in a FIZ or FOA, but
less important for the prospect of an eventual management
cooperation behaviour for the reduction of the fuel loads.

We, therefore, contend that the complementarity of per-
spectives derived from the comparison of the variables
implicit-coordination and willingness-coordinate opens up
avenues for further studies on NIPF owners’ attitudes/prefer-
ences/receptivity towards fuels management coordination
for wildfires risk reduction.

It follows from the analyses and discussion that the
obstacles to the coordination of fuel loads management
and wildfire risk reduction should no longer be confined to
the refuge of the owners’ individualism (and corresponding
opportunistic behaviour). Instead, there is a need to investi-
gate the restrictions owners face in that management in
different geographical contexts, and within the plurality of
their management objectives and rationales.

Note

1. The question was “The owners doing bush-clearing in the vicinity
of your plots are: all, the majority or some (= yes) and none (= no).

Acknowledgements

We are grateful to the anonymous reviewers for their valuable and helpful
comments. We also acknowledge Tiago Oliveira challenge to study
owners' attitudes towards wildfire and fieldwork support by The Navigator
Company.

Disclosure statement

No potential conflict of interest was reported by the authors.

ORCID

Maria Jodo Canadas ') http://orcid.org/0000-0002-6995-0763
Ana Novais (2 http://orcid.org/0000-0003-2317-6677
References

Aguilar S, Montiel C. 2011. The challenge of applying governance and sus-
tainable development to wildland fire management in Southern
Europe. J For Res. 22(4):627-639.

Ajzen |, Fishbein M. 2005. The influence of attitudes on behavior. In:
Albarracin D, Johnson BT, Zanna MP, editors. The handbook of atti-
tudes. Mahwah (NJ): Lawrence Erlbaum Associates; p. 173-221.

Aswani S, Gurney G, Mulville S, Matera J, Gurven M. 2013. Insights from
experimental economics on local cooperation in a small-scale fishery
management system. Glob Environ Change. 23:1402-1409.

Aurenhammer K. 2017. Forest land-use governance and change through
Forest Owner Associations: actors’ roles and preferences in Bavaria.
For Policy Econ. 85:176-191.

Baptista FO. 2010. O espaco rural. Declinio da agricultura [Rural space. The
decline of agriculture]. Lisboa: Celta.

Baptista FO, Novais A, Canadas MJ, Marques M, Reis P, Oliveira T. 2015.
Proprietarios, gestdo florestal e incéndios [Owners, forest management
and wildfires]. Lisboa: ISA. Project report.

Baptista FO, Santos RT. 2005. Os proprietarios florestais: resultados de um
inquérito [Forest owners: a survey]. Oeiras: Celta.

Belin D, Kittredge D, Stevens T, Dennis D, Schweik C, Morzuch B. 2005.
Assessing private forest owner attitudes toward ecosystem-based
management. J For. Jan-Feb:28-35.

Blinn C, Jakes P, Sakai M. 2007. Forest landowner cooperatives in the
United States: a local focus for engaging landowners. J For. Jul-
Aug:245-251.

Busby G, Albers H. 2010. Wildfire risk management on a landscape with
public and private ownership: who pays for protection? Environ
Manag. 45:296-310.

Canadas MJ, Novais A. 2014a. Proprietarios florestais, gestao e territérios
rurais [Forest owners, management and rural territories]. Andlise Soc.
211(2):346-381.

Canadas MJ, Novais A. 2014b. Bringing local socioeconomic context
to the analysis of forest owners’ management. Land Use Policy.
41:397-407.

Canadas MJ, Novais A, Marques M. 2014. Proprietarios florestais, politicas
e territorios: incéndios e a gestdo do espaco rural [Forest owners,
policies and territories: wildfires and rural areas management].
Lisboa: ANIMAR.

Canadas MJ, Novais A, Marques M. 2016. Wildfires, forest management
and landowners’ collective action: a comparative approach at the
local level. Land Use Policy. 56:179-188.

Collins R, de Neufville R, Claro J, Oliveira T, Pacheco A. 2013. Forest fire
management to avoid unintended consequences: a case study of
Portugal using system dynamics. J Environ Manag. 130:1-9.

Crowley C, Malik A, Amacher G, Haight R. 2009. Adjacency externalities
and forest fire prevention. Land Econ. 85(1):162-185.

Feliciano D, Alves R, Mendes A, Ribeiro M, Sottomayor M. 2015. Forest land
ownership change in Portugal. Vienna: European Forest Institute.

Fernandes P. 2013. Fire-smart management of forest landscapes in the
Mediterranean basin under global change. Landsc Urban Plan.
110:175-182.

Ferranto S, Huntsinger L, Getz C, Lahiff M, Stewart W, Nakamura G, Kelly M.
2013. Management without borders? A survey of landowner practices
and attitudes toward cross-boundary cooperation. Soc Nat Resour.
26:1082-1100.

Finley A, Kittredge D, Stevens T, Schweik C, Dennis D. 2006. Interest in
cross-boundary cooperation: identification of distinct types of private
forest-owners. For Sci. 52(1):10-22.

Fischer P, Charnley S. 2012. Risk and cooperation: managing hazardous
fuel in mixed ownership landscapes. Environ Manag. 49:1192-1207.
Fischer P, Klooster A, Cirhigiri L. 2018. Cross-boundary coordination for
landscape management: collective action and social exchange

among individual private landowners. Landsc Urban Plan.

Gass R, Rickenbach M, Schulte L. 2006. Forest management on parcelized
landscapes: private forest owners assessments of cross-boundary
alternatives. Small-Scale Fores. 5:93-102.

Gass R, Rickenbach M, Schulte L, Zeuli K. 2009. Cross-boundary coordi-
nation on forested landscapes: investigating alternatives for
implementation. Environ Manag. 43:107-117.

Gorriz-Mifsud E, Donazar L, Eseverri E, Govigli V. 2018. The challenges of
coordinating forest owners for joint management. For Policy Econ.
Ishihara H, Pascual U. 2009. Social capital in community level environ-

mental governance: a critique. Ecol Econ. 68:1549-1562.

Kittredge D. 2005. The cooperation of private forest owners on scales
larger than one individual property: international examples and poten-
tial application in the United States. For Policy Econ. 7:671-688.

Kollock P. 1998. Social dilemmas: the anatomy of cooperation. Annu Rev
Sociol. 24:183-214.

Kvarda E. 2004. Non-agricultural forest owners in Austria: a new type of
forest ownership. For Policy Econ. 6:459-467.

Lépez-Gunn E. 2012. Groundwater governance and social capital.
Geoforum. 43:1140-1151.

Mitchell R, Carson R. 1993. Using surveys to value public goods: the con-
tingent valuation method. Washington: RFF.


http://orcid.org/0000-0002-6995-0763
http://orcid.org/0000-0003-2317-6677

Mulder L, Dijk E, Cremer D, Wilke H. 2006. Undermining trust and
cooperation: The paradox of sanctioning systems in social dilemmas.
J Exp Soc Psychol. 42:147-162.

Muradian R, Cardenas J. 2015. From market failures to collective action
dilemmas: reframing environmental governance challenges in latin
america and beyond. Ecol Econ. 120:358-365.

Novais A, Canadas MJ. 2010. Understanding the management logic of
private forest owners: a new approach. For Policy Econ. 12:173-180.

Oliveira T, Barros A, Ager A, Fernandes P. 2016. Assessing the effect of a
fuel break network to reduce burnt area and wildfire risk transmission.
Int J Wildland Fire. 25:619-632.

Olson M. 1971. The logic of collective action: public goods and the theory
of groups. London: Harvard University Press.

Organisation for Economic Cooperation and Development [OECD]. 2013.
Providing agri-environmental public goods through collective action.
Paris: OECD.

Ostrom E. 2003. How types of goods and property rights jointly affect col-
lective action. J Theor Politics. 15(3):239-270.

Ostrom E. 2011. Background on the institutional analysis and develop-
ment framework. Policy Stud J. 39(1):7-27.

Poteete A, Ostrom E. 2008. Fifteen years of empirical research on collective
action in natural resource management: struggling to build large-N
databases based on qualitative research. World Dev. 36(1):176-195.

Prante T, Little JM, Jones M, McKeed M, Berrens R. 2011. Inducing private
wildfire risk mitigation: experimental investigation of measures on
adjacent public lands. J For Econ. 17:415-431.

SCANDINAVIAN JOURNAL OF FOREST RESEARCH e 77

Ribeiro C, Valente S, Coelho C, Figueiredo E. 2014. A look at forest fires in
Portugal: technical, institutional and social perceptions. Scand J For
Res. 30(4):317-325.

Schulte L, Rickenbach M, Merrick L. 2008. Ecological and economic
benefits of cross-boundary coordination among private forest land-
owners. Landsc Ecol. 23:481-496.

Sen A. 1999. Development as freedom. Oxford: University Press.

Stevens T, Dennis D, Kittredge D, Rickenbach M. 1999. Attitudes and pre-
ferences toward co-operative agreements for management of private
forestlands in the north-eastern United States. J Environ Manag.
55:81-90.

Tsusaka WT, Kajisa K, Pede V, Aoyagi K. 2015. Neighbourhood effects and
social behaviour: the case of irrigated and rainfed farmers in Bohol, the
Philippines. J Econ Behav Organ. 118:227-246.

Valente S, Coelho C. 2012. Forest Intervention Areas (ZIF): a solution for
forest management in Portuguese rural areas. Proceedings of the XIII
World Congress of Rural Sociology; Lisboa.

Van-Gossum P, De-Mayer W. 2006. Performance of forest groups in achiev-
ing multifunctional forestry in Flanders. Small-scale For Econ Manag
Policy. 5(1):19-36.

Verde JC, Zézere JL. 2010. Assessment and validation of wildfire
susceptibility and hazard in Portugal. Nat Hazards Earth Syst Sci.
10:485-497.

Ziegenspeck S, Hardter U, Schraml U. 2004. Lifestyles of private
forest owners as an indication of social change. For Policy Econ.
6:447-458.



	Abstract
	Introduction
	Material and methods
	Results
	Willingness-to-coordinate and implicit-coordination
	Willingness-to-coordinate and owners’ profile
	Implicit-coordination, management practices and neighbourhood
	Implicit-coordination and willingness-to-reduce fuel loads

	Discussion
	Plot-neighbours interaction and forest management
	Coordination, stated or implicit, attitude or behaviour
	Individualism and coordination arrangements for forest management
	Policy measures for cross-boundary coordination
	Concluding remarks

	Note
	Acknowledgements
	Disclosure statement
	ORCID
	References

