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ABSTRACT

The aim of this work is to study Lithuanian stakeholders’ perceptions of fire impacts in protected areas. For this study, the stakeholders
consisted of foresters, ecologists and farmers. A clear understanding of the opinions of stakeholders about fire effects on environmental,
social and economic aspects of Lithuanian protected areas will allow an assessment of the stakeholders’ reaction to fire policy, including
government measures towards fire prevention, suppression and application of prescribed fire to landscape management. The results showed
that stakeholders in general think that fire is not a threat to Lithuania and to the ecological processes in the protected areas. However, they
agree that fires have negative impacts on soil properties and fertility but are not to an irremediable or irrecoverable extent. Stakeholders
disagree that fire has positive consequences for agricultural and cattle activities but agreed that vegetation recovers quickly. They do not
see fire as a social and economic problem, do not agree that prescribed fire could be used to landscape management, and believe that
mechanical thinning is a better management tool than prescribed fire. Stakeholders agree that fire does not have negative impacts on the
biodiversity. These opinions depended on the age group of the respondent but especially on the respondent’s professional occupation.
Copyright © 2014 John Wiley & Sons, Ltd.
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INTRODUCTION

Stakeholders and public perception are key aspects in policy
and decision-making. Public perception often drives the
activities of our society. It is strongly recognized that public
involvement is fundamental to effective territorial planning.
When combined with local knowledge, scientific research
can contribute to a better understanding of the complexity
and dynamic behaviour of a system. Integrating both
knowledge bases encourages the investigation of potential
uncertainties, the development of a more rigorous analysis
(Reed, 2008; Mekuria & Aynekulu, 2013; Jones et al.,
2014; Tesfaye et al., 2014; Mulale et al., 2014) and
enhances the planning process effectiveness (Gadgil & Ede,
1998; Bewket & Sterk, 2002; Reed et al., 2007; Reynolds
et al., 2011; Nabahungu & Visser, 2013; Fleskens & Stringer,
2014). Previous studies have shown that integration between
science and local knowledge positively influences the social,
economic and environmental aspects of local communities
(Özgüner et al., 2012; Karltun et al., 2013; Nabahungu &
Visser, 2013; Sop & Oldeland, 2013; Bisaro et al., 2014; De
Pina Tavares et al., 2014). In addition, public participation
in policy making has important advantages in the democratic
development and implementation of management actions.
The citizens feel more responsible for the decisions, the
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dialogue among the different stakeholders is increased, and
debate and exchange of ideas are encouraged. All these
aspects add an important value to the legitimacy of the
decisions that are implemented. One negative aspect of public
participation is that not all stakeholders have equal representa-
tion (Michels & DeGraaf, 2010; Stringer & Harris, 2013;
McDonagh et al., 2014).
Fire is recognized to be a global phenomenon with posi-

tive and negative impacts on ecosystems. It is a strong
evolutionary force that has shaped global biomes and is fun-
damental for human existence, evolution and development.
Thus, the world as we know it today cannot be understood
without acknowledging the influence of fire. Boreal forests,
eucalypt woodlands, scrublands, savannas and grasslands
are considered flammable ecosystems (Bond & Keeley,
2005; Pausas & Keeley, 2009). According to Granström
(2001), fire is common in boreal ecosystems, and it has
had a strong impact on the distribution of plants. Some
species of plants and insects are fire dependent and colonize
recently burned patches. If fire is not present in boreal
ecosystems, in the long term, the species associated with fire
could be lost.
Nowadays, because of climate change, wildfire size,

frequency and severity are changing the resilience of ecosys-
tems to respond to fire disturbance, especially in temperate
and boreal regions, where the warmer trends are more
evident (Flannigan et al., 2009). Together with climate
change, social changes such as rural abandonment and
migration to urban areas and fire suppression policies are
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inducing important changes in these ecosystems. These
changes favour the increase of biomass in the forests, which
contributes to the vulnerability of ecosystems to wildfires.
The lack of forest management and fire suppression is viewed
by many studies as the main cause of the increase in wildfires
(Pausas et al., 2009; Van Berkel et al., 2011; Ruiz-Mirazo
et al., 2012; Pereira et al., 2012a; Mierauskas & Pereira,
2013; Moreno et al., 2014; Carreiras et al., 2014) and the
primary contribution to land degradation (Pérez-Cabello
et al., 2010; Novara et al., 2011; Aznar et al., 2014).
Wildfires have important impacts on society and economy

such as life and property loss and effects on health and the
temporary or permanent reduction of population well-being
(Meyn et al., 2007; Mavsar et al., 2010). It is well known
that human activities are responsible for the majority of
wildfires (Martinez et al., 2009; Ganteaume et al., 2013).
These facts, together with the media news coverage, portray
fire in a negative light. Most of the information about fire is
not based on scientific knowledge, and it creates the public
perception that there is a need for fire exclusion and sup-
pression (Pereira et al., 2010; Donovan et al., 2011). After
seeing catastrophic images of fire in the media, the public
adopts the idea that fire damages in ecosystems are irrevers-
ible, which is not always true, because some ecosystems are
very resilient and can recover quickly (Riano et al., 2002;
Pausas et al., 2009; Pereira et al., 2013a, 2013c).
Normally, the stakeholders’ perceptions are related to

non-ecological factors (e.g. the landscape aesthetic after
the fire) (Constanza & Moody, 2011), and very often,
stakeholders consider fire as one of the major causes of land
degradation (Carvalho et al., 2002; Davies et al., 2010; Sop
& Oldeland, 2013). However, frequently, there is a lack of
real participation of stakeholders in wildland fire manage-
ment decisions (Aguilar & Montiel, 2011). Fire is an
important natural disturbance, and it is fundamental that
stakeholders know the positive and negative aspects of it
(Zaksek & Arvai, 2004). Fire has been used by humans for
land management for centuries throughout Europe (Lazaro,
2010). The ecological benefits of the application of periodic
fire to the landscape are to as follows: (i) enhance wildlife
habitat; (ii) create more resilient ecosystems; (iii) reduce
the understory vegetation; (iv) increase the amount of
nutrients in the soil; (v) control pests and harmful insects;
and (vi) improve pastures for grazing and the wildfire. In
addition, the use of fire as a management tool reduces the costs
of pre-fire fuel reduction and fire suppression (Brockway &
Outcalt, 2000). The biggest disadvantages of fire use are the
smoke emissions and the risk of fire escape from the pre-
scribed boundaries (Stephens & Moghaddas, 2005).
The acceptance of prescribed and wildland fires as impor-

tant ecologic processes for landscape management is not
fully understood. Different views on the ecological value
of fire are a source of conflicts among stakeholders with dif-
ferent socio-environmental values (Mierauskas & Pereira,
2013; Ryan et al., 2013), especially relevant in protected
areas (Turner, 1999). In the USA, the public and other stake-
holders increasingly accept the use of fire as a management
Copyright © 2014 John Wiley & Sons, Ltd.
tool and recognize the benefits of it (Zaksek & Arvai, 2004;
Stone et al., 2010). In Europe, prescribed fire is not allowed
in all countries, despite the recognition of its use as a tradi-
tional practice (Lazaro & Montiel, 2010).
In Lithuania, fire has been used as a traditional tool for

landscape management by rural populations in the country-
side and inside the protected areas. However, the first legal
prescribed fire in a protected area was only authorized
recently (Pereira et al., 2012b). Despite the approval of
prescribed fire, this practice is not fully adopted, and very
often, farmers illegally burn their fields resulting in property
loss because fire frequently escapes from control (Mierauskas,
2012). The aim of this work is to study the stakeholders’
perception of fire in Lithuanian protected areas and the
potential use of prescribed fire in landscape management.
MATERIALS AND METHODS

Study Site

Lithuania is located in Eastern Europe and has an area of
65 300 km2. It is bordered by Latvia, Belarus, Russia and
Poland. The landscape is primarily flat, and the highest point
reaches 294m asl. The climate is continental, and the annual
average temperature can vary across the territory from 5.5 to
7.0°C and the annual average rainfall from 550 to 990mm
(Bukantis, 2001).
Lithuanian protected areas are divided into state strict

reserves (culture and nature), reserves (state and municipal),
recuperational plots, national parks, regional parks, bio-
sphere reserves and biosphere polygons, with different
regimes of protection and management. In total, Lithuania
has 463 protected areas, which occupy 15.7% of the territory
(Table I). According to the protected area classification, the
state and municipal reserves are the most numerous
(84.23%) and biosphere reserves the least (0.22%). Regional
parks occupy the major part of the protected area space
(44%) and recuperational plots (0.1%) the least (Table I).
In the strict reserves, the most important land use, according
to the Coordination of Information on the Environment land
cover classification, is forest (57%) followed by agricultural
areas (19%), water bodies (17%), others (5%), peatlands
(1%) and artificial covers (1%). The land use coverage is
similar for regional parks. Forests are also the major land
use (44%), followed by agricultural areas (37%), water bodies
(10%), others (4%), peatlands (3%) and artificial cover (2%).
Pine (Pinus sylvestris) is the most common species in the
national parks, strict and biosphere reserves (Figure 1).
Since 2004, Lithuania has been a member of the European

Union, and several sites were classified under Birds Directive
(79/409/EEC) and Habitats Directive (92/43/EEC). It also
became part of the Natura 2000 network. The Habitats
Directive is an important legal instrument at the European
level, which aims to provide legal protection for habitats and
species with European relevance. This network is composed
of Special Areas of Conservation and Special Protection
Areas (http://ec.europa.eu/environment/nature/natura2000/).
LAND DEGRADATION & DEVELOPMENT, 27: 871–883 (2016)
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Table I. Protected area type, area, % of the country and degree of protection and management

Protected
area type Number Area (ha)

% of the total
protected areas

by type

% of the total
protected areas

by area

% of the
country
area Degree of protection and managementa

1 Strict reserves
(culture and
nature)

6 18 772.09 1.30 1.84 0.29 ‘Set up in order to preserve and
conduct research of the natural or
cultural territorial complexes of
particular scientific value, ensure the
unaffected course of natural processes
or maintenance of authenticity of
cultural properties, promote protection
of the territorial complexes of natural
and cultural heritage. The
conservational main mode of land use
shall be established in these areas with
termination of economic activities
therein’

2 Reserves
(state and
municipal
reserves)

300 157 563.97 84.23 15.28 2.39 ‘Established for the preservation of the
natural and/or cultural sites valuable
from the scientific or cognitive point of
view, the territorial complexes and
objects (properties) of natural and
cultural heritage located therein,
landscape and biological diversity as
well as gene pool. Preservation of the
properties located in these areas shall
be ensured without terminating
economic activities therein.’

3 Recuperational
plots

3 875.42 0.65 0.09 0.01 ‘Intended for the protection,
restoration, enhancement of the
species of natural resources or
complexes thereof which have been
impoverished by activities and for
restricted use of natural resources’

4 National parks 5 144 338.5 6.48 14 2.21 ‘Established in the areas which are
complex from the natural, cultural and
recreational points of view and are
particularly valuable and whose
protection and management is related
to designation of an areas’ functional
and landscape management zones.’

5 Regional parks 30 449 363.59 1.08 44 6.88 ‘Established for the protection of the
landscape and ecosystems of regional
significance from the natural, cultural
and recreational point of view,
regulation of their recreational and
economic use. Historical national
parks shall be established for the
preservation of most valuable
historical regional complexes and their
natural environment’

6 Biosphere
reserves

1 18 489.69 0.22 2 0.28 ‘Established for the global and
regional monitoring of biosphere and
conducting of environmental
experiments, also for the preservation
of the natural complexes located
therein’

7 Biosphere
polygons

28 236 648.95 6.05 23 3.58

Total 463 1 026 072.37 15.7

Source: State Service of Protected Areas under the Ministry of Environment, 2013
aDefinitions of the of protection and management based on the Republic of Lithuania law on protected areas, December 2011, No IX-628
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In Lithuania, Natura 2000 sites cover a terrestrial area of
7,879 km2 (12.07% of the terrestrial national territory) and a
marine area of 15 km2 (8% of the marine national territory).
Copyright © 2014 John Wiley & Sons, Ltd.
In 2010, Lithuania had a total of 488 sites inside theNatura 2000
network (http://ec.europa.eu/environment/nature/natura2000/
db_gis/index_en.htm). Most of the area in designed sites
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Table II. Questions posed to the participants

Question

1 Fire is a threat
2 Fire represents an ecological problem
3 Fire causes problems in soil properties and fertility
4 Fires have negative impacts on natural resources and

ecosystems
5 Fires have irremediable and irrecoverable impacts
6 Grassland fires have positive implications for

agricultural and cattle activities
7 Vegetation recovers quickly after fire
8 Fires cause important social and economic problems in

rural areas
9 Government should invest more funds in ecosystems

protection against fire
10 Prescribed fire can be used for landscape management

and reduce wildfire risk
11 Prescribed fire is a better tool for landscape

management than vegetation mechanical thinning
12 Fires have negative impacts on biodiversity

All the questions were in the context of Lithuanian protected areas.

Figure 1. Percentage of tree species distribution in (a) national parks and
(b) strict and biosphere reserves (State Service of Protected Areas under
the Ministry of Environment, 2012). This figure is available in colour online

at wileyonlinelibrary.com/journal/ldr
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overlaps the national existing protected areas, although the
Lithuanian national system of protected areas covers a greater
area than Natura 2000 designed sites.

Stakeholder Interviews

This work presents the findings of a survey carried out
among Lithuanian protected area public and private stake-
holders in the spring and summer of 2013. One hundred
and forty-seven stakeholders were contacted by telephone
and email. A total of 76 surveys were answered/returned
with a response rate of 52%. The objective of the ques-
tionnaire was to understand if stakeholders perceived the
economic, environmental and social dimensions of fire im-
pacts and to assess the acceptance of the use of prescribed
fire in the management of protected areas. All questions
were asked in the context of the Lithuanian protected areas
where the stakeholders have interests. The stakeholders that
answered the survey were foresters, ecologists and farmers
with economic and conservationist interests in the
Lithuanian protected areas. No other groups were considered
because they did not return the questionnaire. We designed a
closed-question questionnaire with 12 questions. Questions
posed to the respondents are listed in Table II, and the re-
spondents were asked to rank answers to questions with
numbers 1–5(1 = strongly disagree, 2 = disagree, 3 = slightly
agree, 4 = agree and 5 = strongly agree). Data analyses were
carried out considering the age group and the profession of
respondents.
Copyright © 2014 John Wiley & Sons, Ltd.
Statistical Analyses

The relative percentage of the answers to each question was
calculated considering all the respondents. The normality
and heteroscedasticity of the data distributions were tested
with the Kolmogorov–Smirnov test and the Levene test
respectively. Data normality and heteroscedasticity were
considered at a p> 0.05. Data did not follow the normal dis-
tribution or the homogeneity of the variances. Thus, data
were log-normal transformed in order to meet the previous
requirements. With the transformed data, a one-way
ANOVA test was applied in order to identify significant dif-
ferences among age group and profession. Significant differ-
ences were considered at p< 0.05. If significant differences
were identified, a Tukey honestly significant difference post
hoc test was carried out in order to identify differences
within groups. Using the log-normal transformed data, a
principal component analysis (PCA) was carried out using
a varimax rotation based on the correlation matrix in order
to identify the relationship among the variables, age and pro-
fession. Statistical analyses were carried out using Statistica
7.0 for Windows.
RESULTS

The distribution of the age groups of the respondents was
20–30 (22%), 31–40 (41%), 41–50 (25%) and 51–60
(12%). In relation to the professions, 47% were ecologists,
11% farmers and 42% foresters. A higher percentage of
the participants were male subjects (79%). The percentages
of answers in each category for the 12 questions are
presented in Table III. The majority of the respondents
(41%) disagreed that fire is a threat in Lithuania or that it
is an ecological problem (38%). However, the largest
percentage of the respondents (34%) slightly agreed that fire
has negative impacts on soil properties and fertility
LAND DEGRADATION & DEVELOPMENT, 27: 871–883 (2016)



Table III. Relative % of the answers from all respondents

Question Strongly disagree Disagree Slightly agree Agree Strongly agree

1 17.11 40.79 27.63 10.53 3.94
2 22.37 38.16 25 11.84 2.63
3 3.95 27.63 34.21 27.63 6.58
4 11.05 24.21 39.74 19.74 5.26
5 19.74 38.16 28.95 7.89 5.26
6 13.16 55.26 22.37 7.89 1.32
7 2.63 35.53 46.05 14.47 1.32
8 44.74 38.16 5.26 6.58 5.26
9 5.26 32.89 35.53 22.37 3.95
10 17.11 43.42 23.68 10.53 5.26
11 26.32 40.79 19.74 10.53 2.62
12 2.63 35.53 28.95 27.63 5.26

The questions are listed in Table II (N= 76).
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(Table III). The highest percentage of the people interviewed
(40%) slightly agreed that fire has impacts on resources and
ecosystems. However, the majority (38%) disagreed that fire
causes irremediable and irrecoverable impacts, and 55%
disagreed with the statement that grassland fires have posi-
tive implications for agriculture and cattle activities. None-
theless, they slightly agreed (46%) that the vegetation
recovers quickly. The majority of the respondents (45%)
strongly disagreed that fire has important social and eco-
nomic implications in rural areas. Nevertheless, the majority
(36%) slightly agreed that the government should invest
more funds to protect the ecosystems (Table III). The
greatest percentage (43%) of the respondents disagree that
prescribed fire can be a good tool for landscape management
and can reduce the probability of wildfires, 41% disagreed
that prescribed fire is a better management tool than vegeta-
tion mechanical thinning, and 36% disagreed that fire has
negative impacts on biodiversity (Table III). On average,
questions 1, 2, 5, 6, 8, 10 and 11 were ranked with ‘disagree’
(score between 1.50 and 2.50), while questions 3, 4, 7, 9 and
12 were rated with ‘slightly agree’ (score between 2.51 and
3.50). On average, question 3 (‘fire causes problems in soil
properties and fertility’) had the highest agreement (mean
score of 3.05), and question 8 (‘fire causes important social
and economic problems in rural areas’) had the lowest
agreement (mean score of 1.89; Table IV). Significant differ-
ences were identified among age groups and profession in
questions 1, 2 and 3. The older respondents, farmers and for-
esters, agreed that fire is a threat or an ecological problem
and that it has negative impacts on soil properties, in com-
parison with the group comprised of younger respondents
and ecologists (Table IV). Significant differences were also
identified in the answers to questions 4 and 5 according to
age group and profession. The group consisting of younger
respondents and ecologists thinks that fire has less negative
impacts on resources and ecosystems and does not produce
irremediable and irrecoverable impacts compared with the
older respondents, farmers and foresters (Table IV). In ques-
tion 6, no significant differences were observed among age
groups. However, differences were observed among profes-
sions. The farmers more strongly agreed with the question
Copyright © 2014 John Wiley & Sons, Ltd.
‘grassland fires have positive impacts on agricultural and
cattle activities’ compared with ecologists and foresters. (Ta-
ble IV). Significant differences were identified among age
groups and profession in questions 7, 8 and 9. The old re-
spondents and farmers rated that they agreed that vegetation
recovers fast after the fire compared with the other groups.
In relation to questions 8 and 9, the older respondents and
foresters agreed that fire causes important problems in rural
areas and that the government should protect and invest
more funds in measures against fire compared with younger
respondents, ecologists, and farmers (Table IV). In question
10, no significant differences existed among age groups.
Nonetheless, differences were observed among professions.
The ecologists are more receptive to the idea that prescribed
fire can be used for landscape management compared with
foresters and farmers. Significant differences were also ob-
served among different age groups and profession in ques-
tion 11. The younger respondents, foresters and ecologists
believe more than farmers that mechanical thinning is a bet-
ter tool for landscape management than prescribed fire (Ta-
ble IV). In the last question, significant differences were
also found among age groups and profession. The older re-
spondents, farmers and foresters more strongly agreed that
fire has negative impacts on biodiversity than younger re-
spondents and ecologists (Table IV).
The PCA grouped the studied variables according to the

degree of correlation. This analysis allowed the degree of
proximity/distance among variables to be identified. The
first and second factor extracted from the PCA explained
the majority of the variance (64.29%). The PCA identified
three groups: (i) questions 1, 2, 3, 4, 5, 8, 9 and, 12; (ii)
questions 6 and 7; and iii) questions 10 and 11 (Figure 2a).
The first factor had high positive scores for the questions in
group 1 (1, 2, 3, 4, 5, 8, 9 and 12) and negative for questions
of the third group (10 and 11), showing that they have a neg-
ative correlation. The second group (6 and 7) had high neg-
ative scores in the factor 3. The PCA did not identify any
clear pattern in the type of answers according to the age
group of the respondents (Figure 2b), but patterns existed
in the case of the professions. In a global context, the
LAND DEGRADATION & DEVELOPMENT, 27: 871–883 (2016)
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majority of the ecologists rated the questions carried out in
this survey differently than the foresters and farmers
(Figure 2c).
DISCUSSION

The majority of the respondents agreed that fire is not a
serious threat to Lithuanian protected areas and ecosystems
and does not have irremediable and irrecoverable impacts.
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Between 2002 and 2012, 6,101 forest fires occurred in
Lithuania (average of 554 per year), which burned a total
of 3,654 ha (average of 332 ha per year) (Lithuanian
Environment Ministry, 2013). Fire is a common presence
in European boreal forests and a powerful ecological force.
In boreal ecosystems, fire severity is mainly low to moder-
ate. The majority of the organic layer is not consumed, and
trees survive after fire. Nowadays, because of the present fire
suppression measures, the fire severity regime is very low.
The return intervals are on average 60 to 120 years. Because
of economic interests in forest products, a strong fire sup-
pression policy has been implemented, reducing consider-
ably the area burned (Granström, 2001; Dahlberg, 2002;
Gromtsev, 2002). In Lithuania, the government made strong
investments in fire suppression measures. For instance, in
2012, the state forest enterprises invested 5,048 thousand li-
tas (1 euro = 3.45 litas) in the implementation and extension
of anti-fire measurements. Several automatic ground-based
surveillance systems were installed across the country to
provide early detection to help fire fighters extinguish any
fire (Lithuanian Environment Ministry, 2013). As result of
this strong fire suppression policy, the effects of fire are very
limited, and the perception of fire as a threat in Lithuania is
reduced, and fire is not ‘perceived’ as an ecological problem.
Nevertheless, these strong suppression policies may lead to
the occurrence of disastrous wildfires because of fuel accu-
mulation (Johnson et al., 2001). Fire and climate change
models have shown that the fire season, frequency and se-
verity will increase in European boreal ecosystems
(Kilpelainen et al., 2010; de Groot et al., 2013). The combi-
nation of protecting the forests for economic interests and
climate change may lead to the increase of the occurrence
of destructive wildfires.
The stakeholders queried that they agreed that fire has an

impact on protected area resources. This may be related to
the importance of the forest sector to Lithuania. The impacts
of fire in forested protected areas are strongly feared by Lith-
uanian stakeholders. Between 2002 and 2012, forest prod-
ucts represented a total of 3,964m litas to the Lithuanian
state (Lithuanian Environment Ministry, 2013). The respon-
dents perceive that fires have negative impacts on soil prop-
erties and fertility and that grassland fires do not have
positive implications for agriculture and cattle activities. In
boreal ecosystems, fire impact depends on severity, litter
thickness and the type of soil affected (Gromtsev, 2002).
Czimczik et al. (2005) observed that low-severity fires con-
tributed to the black carbon storage in podzols, meanwhile
high-severity fires destroyed all organic matter. Boreal forest
soils can store 1% of total carbon stock in boreal forests in
the form of charcoal (Ohlson et al., 2009). Wikars &
Schimmel (2001) identified that immediately after a pre-
scribed fire in a P. sylvestris forest, the mortality of inverte-
brates depends on the degree of organic matter consumption.
Dahlberg (2002) observed that soil fungi can survive low-
severity fires, favouring some species and increasing soil
biodiversity. Zackrisson et al. (1996) observed that the
charcoal deposited by fire triggers important ecological
Copyright © 2014 John Wiley & Sons, Ltd.
processes with implications on long-term stand productivity
and N cycling (Berglund et al., 2004). In Lithuania, Pereira
et al. (2015a, 2015b) observed that immediately after a pre-
scribed fire applied in a Calluna vulgaris heathland, soil pH,
organic matter, water repellency, extractable aluminium and
zinc did not change significantly. Considering that fire in bo-
real regions burns mostly at low to moderate severity
according to previously cited studies, from the scientific
point of view, fire does not have detrimental impacts on
soils. In European boreal environments, low-severity fires
usually do not have effects on soil, and moderate fire sever-
ity decreases soil acidity and increases the amount of nutri-
ents (Vanha-Majamaa et al., 2007).
The majority of the respondents agreed that vegetation re-

covers faster after the fire. Previous studies carried out by
Pereira et al. (2013a, 2013b) observed that after spring
grassland fires, the most common type in Lithuania, the
vegetation recovered very quickly (1 to 2months after), which
is consistent with stakeholders’ perceptions. In contrast,
Marozas et al. (2007) observed that after a wildfire in a P.
sylvestris and Betula pendula forest, herbaceous and dwarf
vegetation took 5 to 6 years to recover, while moss took
9 years. After a low-severity fire in a P. sylvestris forest,
Marozas et al. (2011) observed that ground vegetation recov-
ered after 3–4 years to pre-fire levels. Schimmel & Granström
(1996) recorded that 5 years after a fire in a Swedish boreal
ecosystem, the differences between vegetation cover in the
control and the burned plot were significant, and the moss
layer took 2 to 4 years to return to pre-fire levels.
The majority of the respondents argued that fire does not

cause important economic and social costs in the rural areas
inside the protected areas. Contrary to this perception, fires
have significant impacts on the economy and social life of
the rural areas. Between 2001 and 2011, the fire damage in
industrial plantations cost 1.759 thousand litas, and in rural
areas, the destruction of buildings cost 925 thousand litas.
The reforestation costs were 2.092 thousand litas and man-
agement of burned areas (e.g. clean-up) 874 thousand litas
(Lithuanian Statistical Survey, 2013). These numbers show
that fires are an important socio-economical issue in rural
areas in protected areas because they are also frequently af-
fected by fires. One of the major factors of fire occurrence in
protected areas is the existence of P. sylvestris plantations
(Mindaugas Lapele, personal communication). It is widely
known that monospecific plantations are more vulnerable
to fire occurrence and severity than mixed forests (Pausas
et al., 2009). Other reasons for these socio-economical costs
may be the rural abandonment from Lithuanian protected
areas (Pereira et al., 2012a). Despite the huge investment
in fire suppression measures by the Lithuanian government,
fire impacts are still important. As observed in other
protected areas, fire suppression measures may be not the
most effective options to reduce fire impacts. It is important
that park stakeholders understand that when fires are
suppressed, the opportunity may be lost to create natural fire
breaks and decrease the severity of potential future fires
(Miller & Davies, 2009).
LAND DEGRADATION & DEVELOPMENT, 27: 871–883 (2016)
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The majority of the stakeholders slightly agreed that the
government should invest more funds in protected area
ecosystems to protect against fire. The majority of the re-
spondents answered that prescribed fire was not a good tool
for landscape management and to reduce the wildfire risk in
protected areas. A previous survey of Lithuanian stake-
holders about prescribed fire identified that 90% of the re-
spondents would not give permission to apply it
(Mierauskas & Pereira, 2013). A recent study carried out in
some European Mediterranean countries (Croatia, Cyprus,
Greece, Italy, Portugal and Spain) by Raftoyannis et al.
(2014) observed that foresters consider that fire suppression
measures are more important than public awareness and fuel
management. This opinion contrasts with the one from fire
researchers, who argue that preventive measures such as pre-
scribed fire are more effective than suppression actions.
These results showed that protected areas’ stakeholders, de-
spite the scientific evidence, are still resistant to the use of fire
for landscape management and the reduction of wildfire risk.
Mierauskas & Pereira (2013) observed that only 5% of the
Lithuanian stakeholders agreed with the use of prescribed
fire in forests. The application of prescribed fires in forest en-
vironments is still very restricted (Fernandes, 2010). This
lack of acceptance is connected to the misunderstanding of
the role of fire in the ecosystems and/or effects on economic
interests (Ryan et al., 2013).
Stakeholders have a negative perception about fire effects

on forest resources. This may be the reason why the majority
prefer landscape management with mechanical thinning
rather than prescribed fire. This vision agrees with the
present fuel reduction land management strategies in other
European countries, which place a priority on mechanical
thinning (Lazaro, 2010). Similar results were observed by
Blanchard & Ryan (2007) after a survey carried out on land-
scape management, where the respondents preferred vegeta-
tion removal with mechanical thinning rather than
prescribed fire. Vogt et al. (2002) & Winter et al. (2004)
observed that acceptance of mechanical thinning or pre-
scribed fire varied according to geographical area. In both
studies, the respondents from California preferred mechani-
cal thinning, those from Florida favoured the application of
a prescribed fire, and those in Michigan were neutral.
However, it is important to mention that mechanical thin-
ning of vegetation and logging practices do not restore forest
ecology and promote soil scarification. Mechanical thinning
can offer temporary habitat to organisms that need fire.
Nevertheless, it cannot create habitats for pyrophilous spe-
cies that need soil and forest conditions only produced by
fire. The vegetation removal can increase the effects of fire,
such as soil heating and impacts on nutrient cycles. In addi-
tion, mechanical thinning compacts the duff layers of the
soils producing one of the most dramatic changes in forest
soils, increasing their vulnerability to erosion and promoting
land and ecological degradation (Granström, 2001;
Kauffman, 2004). On the other hand, low-severity pre-
scribed fires in protected areas do not have negative implica-
tions on soil and vegetation (Nesmith et al., 2011; Pereira
Copyright © 2014 John Wiley & Sons, Ltd.
et al., 2015a, 2015b). Several studies have shown that
prescribed fire alone or when combined with mechanical
thinning is more effective in landscape management than
mechanical thinning (Wayman & North, 2007; Stephens
et al., 2012). Ericsson et al. (2005) found an important de-
crease of key woodland habitats in south boreal Sweden
since the mid-19 century, which it is attributed to the fire
suppression measures and to the increase of logging
practices.
The greater part of the respondents disagree that fire has

negative impacts on the biodiversity of protected areas.
According to studies carried out in European boreal ecosys-
tems, this idea corresponds to reality. They showed that fire
conserves and restores biodiversity. The most frequent type
of fires, low to moderate severity, does not negatively affect
the ecosystem but does have beneficial effects such as the in-
crease of nutrient availability (Ryan, 2002; Vanha-Majamaa
et al., 2007). In boreal forests, fire can contribute to the ex-
istence of many species of fungi, insects and vascular plants.
Fires also keep areas opened and patchy, and many species
depend upon these areas to germinate. High biodiversity is
related to the presence of fire (Lindbladh et al., 2003). Parro
et al. (2009) observed that fire can increase the biodiversity
in humid areas and favour fire-adapted species, such as C.
vulgaris or Molinia caerulea in dry habitats in Estonia.
Lindbladh et al. (2003) found that rare beetle species
richness increased in boreal forests after fire treatment. In
Lithuania, Marozas et al. (2007) observed that fire had pos-
itive implications for P. sylvestris forest biodiversity.
The rating attributed to the questions was, considering all

groups, classified as ‘disagree’ or ‘slightly agree’. This sug-
gests that, on average, the studied group did not support
strongly the questions raised. The respondents ‘disagreed’
that fire is a relevant problem and did not cause social and
economic problems in the protected areas. They do not have
a positive view about prescribed fire application and its ad-
vantages in relation to mechanical thinning. The respondents
‘slightly agree’ that, when it occurs, fire can have negative
implications on soil properties and fertility, protected area
resources and biodiversity and that the government should
invest more in protected area ecosystems against fire.
Despite these negative views, they recognize that vegetation
recovers quickly after the fire. In question 12, the majority of
the respondents disagreed that fire has impacts on biodiver-
sity (36%). However, the mean score for this question was
2.97 (Table IV), close to the value for ‘slightly agree’. This
difference was because of the high scores attributed by the
older respondents (4.11) and farmers (3.62), which in-
creased slightly the mean score.
The analysis of the diverse groups showed that older re-

spondents and foresters considered fire as an important prob-
lem in Lithuania protected areas, fire has more irremediable
impacts on the ecosystems and fire causes more social and
economic problems. They support a high government in-
vestment in protected areas against fire and think that fire
has more negative effects on biodiversity than younger re-
spondents, farmers and ecologists. The ecologists have a
LAND DEGRADATION & DEVELOPMENT, 27: 871–883 (2016)
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higher acceptance of the application of prescribed fire but
think that mechanical thinning is a more effective technique
for landscape management. The farmers argued that fire has
more positive impacts on agricultural and cattle activities
and that vegetation grows faster after fire. Foresters, because
of the economic interests in forest products, are less recep-
tive to fire usage in protected area ecosystems. Gardner
et al. (1985) also observed that foresters supported more fire
suppression measures than prescribed fire application.
Similarly, Raftoyannis et al. (2014) identified that pre-
scribed fire application was not a very highly rated measure.
The authors attributed this to the risks involved, the lack of
the specific knowledge necessary to carry out this activity
and the cost efficiency.
The PCA grouped the questions according to the respon-

dent answers. Group 1 was mainly composed of the ques-
tions that evaluate the environmental, economic and social
impacts of fire in Lithuania and the need for more invest-
ment for fire protection. The older respondents and foresters
agreed with these questions. Group 2 consisted of the ques-
tions related to the beneficial aspects of fire, with strong
agreement from older respondents and farmers. Group 3 is
composed of questions 10 and 11, and ecologists and young
respondents registered agreement with these statements
about prescribed fire. The respondents that rated the ques-
tions of group 3 in categories indicating agreement rated
questions of the group 1 in categories indicating less agree-
ment. The groups were well defined in the case of the differ-
ent occupations but not according to the age, showing in a
global context that the visions about fire impacts on
protected areas depend more on the profession.
The results suggest that ecologists and young respondents

have a different view about fire impacts in the landscape.
They are more tolerant of the use of fire in landscape
management than foresters. Farmers are in an intermediate
position. This also represents an increase of fire acceptance
by the younger generation. In the future, stakeholders may
be more open to discussing the application of fire to land-
scape management in protected areas. Education about fire’s
role in the ecosystem is important in order to raise awareness
in various interest groups to promote a better acceptance of
this fire use. Discussion among the different stakeholders
and scientists has been claimed to be an important step in
the acceptance of prescribed fire application, fire use in tra-
ditional activities and understanding the long-term benefits
(Lazaro, 2010; Ryan et al., 2013; Fernandes et al., 2013).
In this study, it was observed that, despite the interests of
the respondents in protected area management, their current
understanding about fire impacts on the landscape is in some
cases different from the results from scientific studies.
Raftoyannis et al. (2014) observed that foresters and re-
searchers have different views regarding forest management.
Foresters give more importance to fire suppression measures
contrary to researchers that favour preventive activities. This
highlights the necessity of connecting land managers with
the results from science and the dissemination of research re-
sults in order to improve landscape management.
Copyright © 2014 John Wiley & Sons, Ltd.
CONCLUSIONS

The stakeholders that were queried in this study understand
that fire is not a threat or an ecological problem and does not
reduce the biodiversity in Lithuanian protected areas.
However, they slightly agree that fire can have impacts on
soil properties and fertility and have negative consequences
for protected area ecosystems and resources. Despite this,
they do not consider that fire has an irremediable impact.
The stakeholders do not agree that fire can be positive to ag-
ricultural and cattle activities. However, they understand
that vegetation can recuperate quickly. Overall, they think
that fire does not represent a social and economic problem
to protected areas but desire more investment for fire sup-
pression measures and do not accept prescribed fire as a
management tool, preferring mechanical thinning.
The perception of the interviewed stakeholders is not

shared by science results and data, especially on the topic
of the impact of fire on soil properties and fertility, the
positive aspects of grassland fires in agricultural and cattle
activities, the social and economic aspects, the views about
prescribed fire and its advantages in relation to mechanical
thinning. Stakeholders’ perceptions partially match research
results on the topics of vegetation recovery and the fact that
fire does not represent a threat or an ecological problem and
does not reduce the biodiversity in the Lithuanian protected
areas. Those visions depend upon the age group of the re-
spondents but especially on their profession. Older respon-
dents and foresters were more sceptical in relation to the
fire’s importance to the ecosystems and biodiversity and
think that fire can be a bigger problem than ecologists and
the younger respondents. Farmers understand better the ben-
efits of fire in their activities. This represents an important
generational change regarding the attitudes towards fire im-
pacts on the ecosystems, but that depends on the protected
area economic or conservation interests. Further studies will
be done including more stakeholders and public opinion
about fire impact in protected areas.
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