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Abstract
Large carnivores are species that have a great impact on their environment. They influence their prey
population directly by killing animals, and indirectly by affecting their behavior (e.g., feeding, vigilance
and distribution). They are also known to affect people through induction of fear and controversy
resulting often in conflicts between stakeholders. The life of people that live close to large carnivores is
affected by their presence every day. Recently, wildlife managers and scientists are recognizing more
and more the importance of stakeholder participation and responsibilities in the management of large
carnivores to reduce conflict potential. Stakeholder engagement in wildlife management can be
implemented by two general approaches. The top‐down approach, where stakeholder involvement in
management decision making is low, and the bottom‐up approach were this is high.
Several studies have addressed the theory that public participatory processes increase conflict
resolution potential of large carnivore management. However, to date, there has been limited empirical
evidence to confirm the claim that conservation conflicts can be resolved through effective or more
public participation. Therefore, I have attempted to evaluate how effective an increase of public
participation and responsibility in the management of the four large carnivores of Europe is in mitigating
conflicts. As an indicator of whether conflict potential is high or low for a given country, I have used
general attitudes toward the four large carnivore species. A meta – analytic approach was chosen for
this study.
I have found an indication that the mean positive attitudes toward the brown bear seem to be
higher than toward the wolf. In addition, for the brown bear I have found indications that the mean
positive attitudes toward the species increases as stakeholder involvement increases. Whereas for the
wolf I did find this indication for the general public, but not for the public within large carnivore area. On
top of that I have found indications of a general trend regarding the changes in natural resource
management for the chronological time course (from 1950 – 2016) for the brown bear, wolf, and lynx.
The expert authority + passive receptive approach seems to have dominated until the 1990’s. Starting
from 2000, the transactional approach has emerged, indicating a general increase of stakeholder
involvement of large carnivore management in Europe as time passes. The protection of the four large
carnivores in Europe seems to have shifted from unprotected to protected over the years. For hunting
regulation, a shift is visible from free to hunt and bounty hunts to no hunting at al. During the time
periods of these changes, the Habitats Directive was implemented in Europe.
My results give an indication that attitudes are higher toward brown bears than toward
wolves. This finding has been reported before. Suggested reasons behind this difference in attitudes are
that wolves are more often perceived as a threat to livestock and competitor for big game, self‐reported
fear and concern for oneself and others, knowledge about the species, and the allowance of hunting
bears, but not wolves. In addition, I have found an indication that attitudes toward wolves among the
public within large carnivore area do not increase when public involvement in the wolf governance
increases, in contradiction to my finding for the brown bear. I suggest three possible explanations for
these findings. Firstly, it could be that the current way of stakeholder engagement and involvement for
wolf management fails to succeed in mitigating conflicts. Secondly, it could be that European laws, like
the Habitats Directive, could limit the implementation of certain inputs from stakeholders in wolf
governance. Finally, I suggest that as long as rural cultural values and stakeholder identities are not
taken into account by the governance system, attitudes toward large carnivores could remain the same
regardless of the level of stakeholder engagement in large carnivore governance.
However, one should interpret my results and conclusions with extreme caution. My
study suffers from a great attitude data deficit. This is the main limitation that makes interpretations of
my results unreliable due to a high potential of biased results and a lack of statistical testing.
Nevertheless, my study sheds a light on subjects that can be useful to investigate in future studies.
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1. Introduction
Large carnivores are species that have a great impact on their environment. They influence their prey
population directly by killing animals, and indirectly by affecting their behavior (e.g., feeding, vigilance
and distribution). They are also known to affect people through induction of fear and controversy
resulting often in conflicts between stakeholders (Linnell et al. 2000; Skogen et al. 2008; Linnell et al.
2010; Pellikka & Sandström 2011).
A good example of controversy between social groups in Europe due to large carnivores is the
recovery of the wolf in southeastern Norway and the French Alps. The main stakeholders in this complex
field are rural inhabitants, environmentalists, and urban elites or authorities. Their views collide when it
comes to wolf recovery. Sheep farmers and hunters generally value economic and practical
consequences. On the other hand, environmentalists and urban elites or authorities value the symbolic
power of the wolf (as a symbol of unspoiled wilderness). However, the symbolic power of the wolf is
perceived as a great threat imposed upon rural communities, it contradicts their own cultural values,
and it is seen as an object of hegemonic and patronizing academic knowledge (Skogen et al. 2008).
In turn controversy can result from conflicts as well. As an example: lethal control or hunting is
often used in an attempt to mitigate conflicts by empowering local people, to maintain traditional
livestock herding activities or by keeping carnivore populations within desired limits. However, these
mitigation methods arise controversy by themselves, because often conservationists feel that too many
are being killed, animal right advocates believe that it is wrong to kill carnivores at all, whereas many
rural social groups (like hunters and sheep farmers) feel that not enough carnivores are being killed
(Linnell et al. 2010).
The life of people that live close to large carnivores is affected by their presence every day.
Many different attempts have been made to classify the diversity of conflict types that have been
associated with conservation in general and large carnivores in particular. I will give a brief description
of five different conflict dimensions originating from Niemela et al. (2005) and Young et al. (2010),
adapted and presented by Linnell (2013).
1.1.1. Substance:
Conflicts within this dimension concern with ‘how things are’, including the economic or material
components of the conflict. European conflicts with large carnivores within this dimension has five
general aspects:
The impact of predation on domestic livestock by large carnivores is experienced all across
Europe. Depending on Livestock species and husbandry form, the extent of predation varies greatly
(Kaczensky 1999). Predation on horses and cattle is less common, whereas sheep and goats are most
exposed. Impacts experienced from predation include not only killed animals, but many are injured and
there is a widespread claim that behavior of livestock is also influenced by the presence of predators
(Linnell 2013). In the past livestock owners depended solely on their livestock for living. Therefore,
efficient techniques for guarding livestock were necessary during former times. However, during the last
decades where large carnivores have been absent, these traditions have been altered. Nowadays
livestock owners are not as dependent on their livestock as before, and have not been guarding their
livestock as efficient as before (Kaczensky 1999). Therefore, in these places husbandry methods need to
be adapted and changed which may require additional and new tasks for the livestock breeders.
However, generally support or acknowledgement is only there for the technical means (e.g. livestock
guarding dogs, electric fences), but not for the additional workload. Economical loss is not the only
impact, the loss of livestock is also perceived as indirect evidence from lacking respect from the society
towards the farmer’s job (often in favor of large carnivores) (Linnell 2013).
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Predation on semi‐domestic reindeer is of major importance in the Nordic countries, causing a
real issue for Sami reindeer herders, for whom reindeer herding represents a major livelihood and
cultural symbol. In arctic areas reindeer constitute the only potential prey for large carnivores (Nieminen
& Leppäluoto 1988; Hobbs et al. 2012), creating a very complicated situation due to the fact that the
persistence of wolverine and lynx at least requires that they predate reindeer. Within the context of the
modern husbandry form, there are almost no effective measures to prevent predation on reindeer
(Linnell 2013).
Competition for shared quarry by hunters and large carnivores is one of the conflict components
between large carnivores and hunters. Carnivores can lead to reduced hunting bags, but the extent to
which this competition is perceived or real varies widely with context (Melis et al. 2009; Gervasi et al.
2012). In addition, hunters often claim that the behavior of wild ungulates is influenced by the presence
of predators, making hunting more time consuming. Furthermore, large carnivores may be attracted by
the feed often used for supplementary feeding of wild ungulates, this is particularly the case for bears,
which scare away the ungulates and consume the food (Linnell 2013).
The killing of dogs by wolves is highly variable across Europe. The environmental and behavioral
factors that explain why it is not a problem in some areas, but is in others are not clear. The targets can
be both dogs and hunting dogs kept close to houses and in villages (Kojola & Kuittinen 2002; Sidorovich
et al. 2003; Karlsson & Jaxgård 2004). It can be a major conflict regardless of where it occurs (Skogen et
al. 2006). The losses of dogs and hunting dogs are difficult to compensate due to the often strong
emotional bond between a dog and his owner, and the many years of training invested into a good
hunting dog (Linnell 2013).
Documentations on wolves and bear attacks, and kills, on people under special circumstances
exist, however the actual danger of injury and death is so low that it is hardly worth quantifying
(Swenson et al. 1999). The perception of this risk and fear is still widespread in many areas, especially
where bears and wolves recolonize after long periods of absence, despite the fact that the objective risk
is low. Fear increases for wolves due to the added dimension of being highly aggressive when infected
with rabies (Linnell et al. 2002), and the perceived ability of wolves to spread parasites, like
Echinococcus sp. (Romig et al. 2006).
1.1.2. Knowledge and information:
Conflicts within this dimension concern ‘how things are perceived’ by the different stakeholders. The
overarching core driving these conflicts is the fact that Europe is a diverse place, therefore there is not
always a good mutual understanding of how different things are in different areas. Some parts of this
conflict dimension are a result of a lack of knowledge and information about a certain topic. Scientific
research has made rapid progress and it takes a long time before new scientific knowledge becomes
general knowledge, also known as information deficit. For communicating the local experience of living
with large carnivores to other stakeholders at larger spatial scales there are also challenges. As different
people build their knowledge in different ways, knowledge is a complex topic. While lay people often
build their knowledge through a compilation of personal and local experience or the experience of
personal acquaintances, scientists construct their knowledge through field studies or by reading the
works of many other scientists. While lay knowledge tends to focus to a great degree on the
accumulation of anecdotes on which individual experience is based, scientific knowledge tends to
disfavor the individual observation in favor of means and trends. Lay knowledge is often acquired in a
specific place, whereas scientific knowledge usually is based on generalization and principles to areas
beyond where it was produced. Due to the fact that knowledge is a source of power, and that
management agencies often give greater weight to scientific knowledge, the struggles for power often
entangles the conflicts over whose knowledge counts the most (Skogen et al. 2013). Large carnivores are
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such charismatic and large species that many people will feel that they have valid knowledge (Linnell
2013).
1.1.3. Values and norms:
This conflict dimension concerns the different things that people ‘believe to be good or bad, or right or
wrong’. Intense social conflicts can arise from this. These kinds of conflicts have a strong potential to
arise from large carnivores because the animals themselves often trigger strong direct emotions, ranging
from extreme admiration, love, and respect to hatred and fear. In general values and norms are slow to
change in society, therefore it is important to take into account that the modern biodiversity agenda is
relatively recent (Linnell 2013).
1.1.4. Procedure:
The conflicts included in this dimension concern dissatisfaction or disagreement with the ‘way things are
done’. This is reflected by the relative distribution of power among actors and the perception of justice
and is triggered by the establishment of administrative procedures or legislation. Various stakeholders
clearly disagree with issues related to the process by which it was developed, the content of
conservation legislation, or the way it is interpreted and implemented (or not implemented). The most
important thing about legislation and procedures is that the implemented ones are at least perceived as
being legitimate by all actors. In order to realize this as much as possible great demands are placed on
ensuring that implementation is ensured in a logical and consistent manner with the understanding of
all stakeholders, and that the process of developing procedures is conducted in an open and transparent
manner (Linnell 2013). European conservation procedures and conservation legislation have been
documented as being highly controversial in some settings among some stakeholder groups (e.g.
Grozinska‐Jurczak & Cent 2011; Hiedenpää 2011). This controversy originates from the fact that the new
procedures come from far away, from a level that many rural people feel powerless to influence, and
from the substance of it (e.g. land use restrictions and species protection) (Linnell 2013).
1.1.5. Relationships:
The conflicts included in this dimension concern ‘how people behave’ and is really focused on the
behavior of organizations or individual people in their interaction with each other. Even in the most
professional organizations the outcome of many interactions is dependent on individual social and
personality skills. The key factor in influencing the outcome of any interaction between stakeholders is
trust. In order to build trust, time and stability is needed, however, this can be lost easily. Another
important factor is the historical relationship between organizations and individuals. Unfortunately, one
tendency is for individuals within organizations engaged in a conflict to adopt positions that are ever
more polarized in an effort to raise their status within an organization. A great deal of the escalation
that occurs can, in principle, be explained by this process of schismogensis (Brox 2000; Linnell 2013)

1.2.

Stakeholder engagement in large carnivore governance

Much effort has been spent on studying the conflicts dimension ‘substance’, and trying to reduce the
level of conflict and controversy through mitigation of these conflicts (e.g. Linnell et al. 2002; Treves et
al. 2002; Graham et al. 2005; Karlsson & Johansson 2010). However, recently wildlife managers and
scientists are recognizing more and more the importance of stakeholder participation and
responsibilities in the management of large carnivores (Pellikka and Sandström 2011; Eckerberg et al.
2015; Sjölander‐Lindqvist et al. 2015; Young et al. 2016).
Stakeholder engagement in wildlife management can be implemented by two general
approaches: top down and bottom up. The top‐down approach implies that the wildlife management
agency has the power to decide upon regulations and policies regarding wildlife management. In this
6

case it is assumed that they have expert knowledge and know what the ‘right’ goals are, and how they
are to be achieved in the best way. It is a manager‐client system, where managers decide for the clients.
Stakeholders input is not actively sought for, but can be evaluated if the stakeholder finds a way to
reach the management agency (Decker et al. 2012). The bottom‐up approach implies that voluntary
organizations may respond to a perceived environmental‐management problem by creating a
collaborative group that draws in government actors as participants (Eckerberg et al. 2015). As an
example, in Finland and Sweden the management of large carnivores has been restructured from top‐
down, science‐based and single function state agencies with a low degree of public involvement, to a
more bottom up approach, with new models of governance, particularly decentralization.
Decentralization means the reorganization of authority according to the principle of subsidiarity. In
addition, an increase in the participation of regional stakeholders in formal policy processes has
occurred. The process of decentralization and increase of participation of local stakeholders in Finland
and Sweden is a result of influences from what has been defined as the ‘deliberative turn’ or even the
‘paradigm shift’ in environmental governance. These terms rest upon the perspective that broad
participation by private and public actors in environmental decision‐making will result in more effective
and legitimate policy outcomes compared to traditional state‐centered control management (Pellikka
and Sandström 2011). However, the empowerment of stakeholders can result in conflict with the
European Union. In 1992 the Habitats Directive entered in force, with the aim to promote the
maintenance of biodiversity, taking account of social, cultural, economic and regional requirements. It
forms the base of Europe’s nature conservation policy together with the Birds Directive and establishes
the EU wide Natura 2000 ecological network of protected areas, protected against developments that
are potentially harmful (EU Environment 2016). Cases like Swedish wolf management in 2010 & 11 have
collided with this directive. In these years two wolf hunts were allowed by the Swedish Environmental
Protection Agency. As a result, Sweden faced the European Union Court on charges of not following the
letter of the European Habitat Directive. This happened because shooting individuals in a population
that is already highly inbred and shut off for migration is believed to impede the road to a favourable
conservation status of the wolf in Sweden (Kaczensky et al. 2013; Chapron 2014).
When looked upon stakeholder engagement in more detail, six general governance approaches
can describe the level of stakeholder engagement & responsibility in wildlife management, starting with
the lowest level going up to the highest one:
1.2.1. Expert authority approach:
This approach is as top‐down as it can get, where wildlife managers take actions and make decisions
unilaterally. This approach was the norm during times when managers served a narrow constituency (a
group of people who support or authorize the efforts of others to act on their behalf) with whom they
shared and identified values. This approach may be useful even nowadays when there are few groups of
stakeholders and the stakeholders recognize that the experts share their values (Decker et al. 2012).
1.2.2. Passive‐receptive approach:
In this approach, managers only keep their ears and eyes open and note their observations. They do not
seek stakeholder input systematically, but when there, it’s welcomed. Stakeholders that take the
initiative to make their views known are listened to, and their concerns are informally considered. How
much weight is given to concerns voiced by stakeholders in the decision making is decided by the
wildlife managers. Often other approaches are used together with the passive‐receptive approach by
wildlife management agencies (Decker et al. 2012).
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1.2.3. Inquisitive approach:
When using this approach information about stakeholders is systematically searched for in order to
inform an anticipated management decision. When evaluating programs that are in place (i.e., to refine
goals or management policies, activities, or regulations), wildlife managers also reach out to
stakeholders. Managers using this approach seek input from many members of each stakeholder group
out of a broad array of stakeholders. Systematic surveys are employed to be more scientific in their
efforts to understand stakeholders (Decker et al. 2012).
1.2.4. Intermediary approach:
Instead of only gaining information of stakeholder positions (via the inquisitive approach), the
intermediary approach allows individual stakeholders to explain their opinion about certain matters. It is
a two‐way communicational approach, between the wildlife management agency and individual
stakeholder groups. However, the dialogue among stakeholder groups is not allowed. The wildlife
management agency acts as an intermediary in deciphering differences and similarities in stakeholder
positions and interests. Often, managers regularly take part in one‐on‐one discussions at open‐house‐
style public meetings, and attend scheduled meetings of stakeholder groups (Decker et al. 2012).
1.2.5. Transactional approach:
When managers want to engage stakeholders in a choice that must be made about how to prioritize
different stakes, they take a transactional approach. Instead of the wildlife manager acting as an
intermediary, the stakeholders describe their tasks to each other and collaborate to prioritize these
stakes. This approach may even permit the stakeholders to make a binding decision within some bounds
set by the wildlife management agency, but this depends on the policy of the agency, and the
confidence of the wildlife manager. In the transactional approach wildlife managers have two important
roles: to facilitate productive interactions between the stakeholders and the agency, and among the
stakeholders. The participants in this process need not be formal representatives of interest groups
organized to represent those stakes in a political sense, and the process should include people who
reflect various key stakes in the wildlife management decision. The other role of wildlife managers in
this approach is to ensure that stakeholders are well informed about socioeconomic and biological facts
and legal considerations pertinent to the issue. This creates the groundwork for informed decisions and
discussions (Decker et al. 2012).
1.2.6. Co‐management:
Is defined as: ‘a situation in which two or more social actors negotiate, define and guarantee amongst
themselves a fair sharing of the management functions, entitlements, and responsibilities for a given
territory, area, or set of natural resources’. This approach has been implemented in many developing
countries where non‐governmental organizations (often international) have interest in encouraging
conservation and are willing to invest money and expertise, but the country itself does not have the
institutional capacity to manage wildlife resources.
An important distinction between the co‐managerial approach and the other approaches is that the
other approaches are approaches in which wildlife management agencies grant a role to stakeholders in
their decision‐making processes. Stakeholders may have lesser or greater degrees of control over the
decision, but it is the manager that decides how much that will be. In co‐management, however, Wildlife
management agencies must work in partnership with others because the authority and resources
necessary for effective management are so fragmented. The authority, as well as the responsibility, for
wildlife management is shared and specifics of these partnerships are negotiated on a case‐by‐case basis
(Decker et al. 2012).
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1.3.

Aim of the project

Several studies have addressed the theory that public participatory processes increase conflict
resolution potential of large carnivore management (Carpenter et al. 2000; Pellikka and Sandström
2011; Sjölander‐Lindqvist et al. 2015). However, to date, there has been limited empirical evidence to
confirm the claim that conservation conflicts can be resolved through effective or more public
participation (Young et al. 2016). Therefore, I will attempt to evaluate how effective an increase of
public participation and responsibility in the management of the four large carnivores of Europe is in
mitigating conflicts. As an indicator of whether conflict potential is high or low for a given country, I have
used general attitudes toward the four large carnivore species. General attitudes have little to do with
specific behaviors. The more specific an attitude is towards behavior, the better it predicts the behavior.
When an attitude measures the time, action, context, and target of the behavior, it better predicts the
corresponding action. More general attitudes influence a greater variety of relevant behaviors but at
weaker levels (Heberlein 2012). A meta – analytic approach was chosen for this study. This approach
was chosen in order to avoid producing a project that lacks several research needs, identified by Dressel
et al. 2012. Which include: a limited scope of most of the studies that have been conducted in Europe,
both temporally and spatially. Therefore, providing only snapshots of information, failing to provide
insights into long term changes that might have occurred over time. In addition, a limited geographical
scope, providing little information on transnational trends within Europe. For my meta‐analysis I have
four research questions, which are:
1. What changes in natural resource management have allowed the restoration of the four large
carnivores of Europe?
2. Does, per stakeholder group, the mean positive attitude toward a species change when the
governance type in a country changes?
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2. Methods
I included a total of 12 countries in my meta‐analysis: Sweden, Norway, Finland, Germany, Poland,
France, Spain, Italy, Switzerland, Slovakia, Croatia, and Slovenia. The selection is based on the current
expansion of the wolf population in Europe. The wolf (Canis lupus) was chosen because it is the most
widespread species out of the four large carnivores of Europe (wolf (Canis Lupus) brown bear (Ursus
arctos), lynx (Lynx lynx), and wolverine (Gulo gulo)) (Deinet et al. 2013).
The data gathering and processing was done in five steps: 1) set up a framework for the
systematic literature search, 2) conduct the literature search, 3) exclude irrelevant material, 4) extract
the data, and 5) analyse the data.
The chosen timeframe was between 1950 – 2016. For each country, data on five different
subjects were collected: protection, hunting regulations, governance structures, stage of re‐appearance,
and attitudes. Every article had to connect at least one of these subjects to one of the species, and
countries. My literature search started by using three electronic databases: Web of Science, Scopus, and
Pro‐Quest. To avoid the risk of bias toward published studies I included grey literature in my analyses.
This was necessary due to the fact that some relevant articles were not published in peer‐reviewed
journals (Dressel et al. 2014). I maximized the completeness of the database search according to the
recommendations of Rosenthal (1991) in several ways: web sites of organizations that protect, study, or
manage large carnivores in Europe were investigated, national social research institutes were contacted,
and Web sites mentioning articles were located by using Web search engines. I scanned the reference
list of identified articles to find previously unknown relevant articles, this process was repeated until no
additional articles could be found. I searched the literature from March 2016 up to October 2016 and
retrieved a total of 245 documents. Thereafter I scanned the documents in order to exclude irrelevant
ones.
The exclusion criteria differed for each subject. Articles regarding protection and hunting
regulations had to identify to what degree the species in a specified country was protected, and the type
of hunting that was in place (table 1 & 2).
Table 1. Protection class definitions.

Class
Not protected
Partially protected
Protected
Fully protected

Definition
Hunting permitted year‐round (Salvatori et al. 2002).
Depending on the geographical area within the country, the species is either
protected or not.
Protected, with special permits being issued for cases of ‘problem individuals’
(Salvatori et al. 2002).
The species is not allowed to be hunted throughout the whole country (Salvatori et
al. 2002).

Table 2. Hunting regulation class definitions.

Class
Bounty hunting
Open season
Quota harvest

Definition
In return for killing individuals of the species a bounty, paid by locally raised taxes, is
paid to the hunter (Linnell et al. 2010).
The species can be hunted during a certain season with no limited number.
A certain number of animals are harvested annually (Caughley & Sinclair 1994).

Articles mentioning governance structures had to describe stakeholder and/or authority role in
the large carnivore management decision making process. The articles concerning attitudes toward the
four large carnivores had to describe quantitative surveys, and the attitude subject had to be the large
10

carnivore species (e.g. surveys measuring attitudes toward large carnivore conservation were excluded).
The initial amount of 245 articles were screened according to the above mentioned criteria. A total of
102 were excluded after the screening process, leaving 143 documents left. Data was extracted from 44
attitude, 48 protection and hunting regulation, 35 type of governance, and 77 large carnivore stage of
re‐appearance investigating documents.
The extraction of the data was done using Microsoft Office Excel 2016. The coding for the articles
regarding the subjects hunting regulations, governance structures, and distribution was done by reading
the article and drawing conclusions based on the classification descriptions given in table 1, 2, and 3.
Prior to coding the attitude articles, I noted per article the study design, general attitude question(s)
asked in the survey, attitude object, included stakeholders, questionnaire design, sample size, response
rates, sampling method, sampling frame, year of sampling, and country of interest. The possible answers
per question were generally the same, in terms of like or dislike, agree or disagree etc., and were
measured on bipolar rating scales with 3, 5, or 7 points. I condensed the results into a trichotomous
scale in which the attitudes of the respondents were coded as negative, neutral, or positive. Often the
surveys investigated the attitudes of multiple respondent groups, or were conducted at the
national/regional level. In this case, the results for each group was coded and analyzed separately. The
respondent (stakeholder) groups included in this survey are shown in table 3. After data extraction, the
analysis started.
Table 3. Stakeholder class definitions.

Class
General public
Public within large carnivore area
Farmers
Hunters

Definition (according to Dressel et al. 2014)
Respondents of national samples.
Residents of an area where the species is permanently present and
which were therefore selected for the study.
Including shepherds. Livestock holders and cereal farmers.
Hunters and gamekeepers.

For the analysis of the data, Microsoft office Excel and SPSS were used. Firstly, an overview of
the types of governance, protection and hunting regulation versus the 10‐year periods was created. This
was done by analyzing frequencies in SPSS and copying the results in Excel tables. Since multiple
classifications per variable were found, I decided to show per cell the least amount of classes that
together (or alone) represented >50% of the total amount of classes found for that cell. For example, if
in the column ‘far away’ for the variable ‘Protection’, the class ‘Not protected’ was found in >50% of all
the classes found in that cell, it would be shown. To give an overview of the attitude data, I created
several boxplots. In SPSS I created boxplots showing the mean positive attitude of general public and
public within large carnivore area versus the species, and versus the types of governance. For the
sample size of all the boxplots, I used an average per country. Thus, the number of samples equals the
number of different countries with data for the specific variable.
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3. Results
The first research question was: What changes in natural resource management have allowed the
restoration of the four large carnivores of Europe?
As time passes, the protection and hunting regulation change from no protection and hunting,
to full protection and no hunting (table 4). For the type of governance, the transactional approach
emerges at the time period 2000‐2009. The country specific tables are shown in appendix II.
Table 4. Types of governance, Protection, and Hunting regulation versus different time periods.
All countries +
all species

Year
1950 ‐ 1959

1960 ‐ 1969

1970 ‐ 1979

1980 ‐ 1989

1990 ‐ 1991

2000 ‐ 2009

2010 ‐ 2016

Types of governance

Expert authority + Passive receptive,
n=10

Expert
authority +
Passive
receptive,
n= 11

Expert
authority +
Passive
receptive,
n=24

Expert
authority +
Passive
receptive,
n=26

Expert
authority +
Passive
receptive,
n=33

Expert
authority +
Passive
receptive and
Transactional,
n=35

Expert
authority +
Passive
receptive and
Transactional,
n=33

Protection

Not protected, n=21

Protected,
n=37

Protected,
n=32

Protected +
Fully
protected,
n=34

Free to hunt and No hunting, n=20

Not
protected
and
Protected,
n=27
Free to
hunt, Open
season,
Quota, and
No hunting,
n=27

Protected +
Fully
protected,
n=35

Hunting regulation

Not
protected
and
Protected,
n=24
Bounty,
Free to
hunt, and
No hunting,
n=23

Quota and
No hunting,
n=35

No hunting,
n=37

No hunting,
n=32

No hunting,
n=33

Regarding the type of governance, it is notable that for the brown bear in Italy it has been co‐
management since 1960 – 1969. For the other countries, an increase in stakeholder participation is
visible starting from 1990 – 1999, which is also the year that the Habitats Directive was put into force
(figure 1). Finland is the only country that has retracted from the transactional approach to the
intermediary approach in the final time period of this study.

Figure 1. The type of governance versus 10‐year time periods per country for the brown bear. The circle saying “Habitats
Directive” shows the time periods over which the habitats directive was put into force in Europe
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For the wolf the same increase in stakeholder participation is visible starting from the period 1990 –
1999 (figure 2).

Figure 2. The type of governance versus 10‐year time periods per country for the wolf. The circle saying “Habitats Directive”
shows the time periods over which the habitats directive was put into force in Europe

The same is observed for the lynx (figure 3).

Figure 3. The type of governance versus 10‐year time periods per country for the lynx. The circle saying “Habitats Directive”
shows the time periods over which the habitats directive was put into force in Europe

Research question two was: Does, per stakeholder group, the mean positive attitude toward a species
change when the governance type in a country changes?
For the brown bear, the attitudes of GP and PLCA are relatively equal, whereas for the wolf the
mean of PLCA is lower. When comparing the brown bear and wolf, the brown bear tends toward a
higher mean than the wolf for both stakeholder groups. Figure 4a & b show the mean positive attitude
(%) of respectively the general public (GP) and the public within large carnivore area (PLCA) for each
species. Since not enough relevant surveys investigating the attitude of the stakeholder groups hunters
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and farmers, these groups are not shown. In addition, the wolverine and lynx are not shown due to a
too small sample size.

Figure 4a) The mean positive attitude (%) of the general
public for each large carnivore species, n brown bear=3;
wolf=5

Figure 4b) The mean positive attitudes (%) of the public
within large carnivore area for each species, n brown
bear=6; wolf=9

The mean positive attitudes among the GP for exp. authority + passive receptive is lower than for
transactional and co‐management. For both stakeholders the co‐management has a higher mean than
the other types (figure 2a & b). Between the GP and PLCA the main difference is visible in the difference
between the transactional approach, were attitudes for the wolf are lower among the PLCA than the GP,
whereas for the brown bear this is not the case. No surveys were found that investigated attitudes of
the GP for the types of governance: inquisitive, and intermediary. For the PLCA, this was the case for the
inquisitive approach. The species wolverine and lynx are not shown due to a too small sample size.

Figure 5a) The mean positive attitudes (%) of the general
public towards the wolf and brown bear, per type of
governance. n exp. auth. + pass. rec. wolf=1, brown bear=1;
transactional wolf=4, brown bear=1; co‐management=1.
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Figure 5b) The mean positive attitudes (%) of the public
within large carnivore area towards the wolf and brown
bear, per type of governance. n exp. auth. + pass. rec.
wolf=5, brown bear=1; intermediary brown bear=1;
transactional wolf=4, brown bear=3; co‐management
brown bear=1.

4. Discussion
I have found an indication that (especially for the public within large carnivore area) the mean positive
attitudes towards the brown bear seem to be higher than toward the wolf. In addition, for the brown
bear I have found indications that the mean positive attitudes toward the species increases as
stakeholder involvement increases. Whereas for the wolf I did find this indication for the general public,
but not for the public within large carnivore area. On top of that I have found indications of a general
trend regarding the changes in natural resource management for the chronological time course (from
1950 – 2016) for the brown bear, wolf, and lynx. The expert authority + passive receptive approach
seems to have dominated until the 1990’s. Starting from 2000, the transactional approach has emerged,
indicating a general increase of stakeholder involvement of large carnivore management in Europe as
time passes. The protection of the four large carnivores in Europe seems to have shifted from
unprotected to protected over the years. For hunting regulation, a shift is visible from free to hunt and
bounty hunts to no hunting at al. During the time periods of these changes, the Habitats Directive was
implemented in Europe.
My results give an indication that attitudes are higher toward brown bears than toward wolves
(which is more apparent among the public within large carnivore area). This finding has been reported
before (e.g. Røskaft et al. 2007; LIFE COEX 2008; Gilkman et al. 2012; Dressel et al. 2014). Suggested
reasons behind this difference in attitudes are that wolves are more often perceived as a threat to
livestock (LIFE COEX 2008) and competitor for big game, self‐reported fear and concern for oneself and
others are higher for wolves (Røskaft et al. 2007), knowledge about the species (more knowledge about
bears lead to more positive attitudes toward bears) (Gilkman et al. 2012), and the allowance of hunting
bears, but not wolves (Dressel et al. 2014).
I have found an indication that attitudes toward wolves among the public within large carnivore
area do not increase when public involvement in the wolf governance increases, in contradiction to my
finding for the brown bear. It is interesting that, in general, attitudes toward wolves seem to be more
negative, and that they do not seem to increase when stakeholder participation increases. Even though
scientists nowadays recommend to increase public involvement in large carnivore management to
mitigating conflicts (Carpenter et al. 2000; Pellikka and Sandström 2011; Sjölander‐Lindqvist et al. 2015;
Young et al. 2016). I suggest three possible explanations for these findings.
Firstly, it could be that the current way of stakeholder engagement and involvement for wolf
management fails to succeed in mitigating conflicts. Von Essen & Hansen 2015. have shown the need to
critically diagnose the democratic deficits of the current stakeholder engagement and involvement
model. They have analyzed a case study in the Swedish wolf management and illustrated how the
stakeholder approach failed to mitigate the escalating conflict between citizens or increase legitimacy.
Their aim was to determine what structural barriers in the stakeholder model led delegates to
subordinate communicative attempts to systemic collaboration in their case study. Four barriers were
identified:
1. A strong sense of accountability, by which, loyalty to delivering results in one’s constituency and
to one’s employer discouraged delegates from engaging in dialogue that threatened changing
their positions and thus risking a conflict between the will of the organization and one’s
personal will.
2. An overly purposive atmosphere whereby stakeholders that would refrain from questioning for
fear of being wrong, tended to be excluded by the top‐down, technocratic conduct of the
county administrative board.
3. An over emphasis on a decision as a final outcome, that in turn didn’t welcome reflection on
important issues, and through which, the final decision functioned as mere accumulation of
private interests that had been determined prior to the stakeholder meeting.
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4. The stakeholders perceived an inability to influence, whereby some experienced that their work
only consisted of re‐phrasing Swedish Environmental Protection Agency’s (SEPA) directives.
Their article suggests that these democratic deficits prohibit the contestation and counsel necessary to
legitimate conservation policy. As the wolf is, in general, a more controversial species than the brown
bear (Skogen et al. 2008; Linnell 2013) the above mentioned suggestion might be applicable to wolf
management, but not to brown bear management.
My other suggestion is that European laws, like the Habitats Directive, could limit the
implementation of certain inputs from stakeholders in wolf governance. As can be seen in figure 1, 2,
and 3 of my results, the years that the Habitats Directive was put into force were also the years that in
many countries the governance systems changed to a higher level of stakeholder engagement.
Therefore, the guidelines bestowed upon the studied countries by the Habitats Directive could directly
affect the extent to which management actions can be implemented. I speculate that, out of the reasons
I gave for why attitudes toward bears seemed to be higher than toward wolves, for the first four reasons
(a perceived threat to livestock; competition with game; fear; knowledge) attempts have already been
made by management agencies to solve these problems (Linnell 2013). Therefore, the other reason that
is left (hunting), would be the main addition to wolf management by an increased stakeholder input.
However, I have already explained in the introduction that the hunting of wolves is often not accepted
by the Habitats Directive (Kaczensky et al. 2013). Thus, it could be that the options to accept and
execute stakeholder input in wolf governance are very limited due to overarching legislative bodies such
as the Habitats Directive.
Poaching is a widespread conservation problem for many species. The poaching of wolves in
Sweden, for example, is believed to be responsible for approximately half of the total wolf mortality,
greatly reducing population growth (Liberg et al. 2011). Where human‐large carnivore conflicts are high,
poaching has more potential to be present and accepted among the public (Gangaas et al. 2013).
Therefore, poaching can reflect a negative attitude toward the species and high levels of conflicts
experienced among some stakeholders. Gangaas et al. 2013 suggest that the main factors inducing
conflicts associated with large carnivores in Scandinavia are rural cultural values and identity (e.g. sheep
herder, big game hunter). Thus, I suggest that as long as the mentioned rural cultural values and
stakeholder identities are not taken into account by the governance system, attitudes toward large
carnivores could remain the same regardless of the level of stakeholder engagement in large carnivore
governance.
However, one should interpret my results and conclusions with extreme caution. The limited
data on attitudes toward large carnivores is a serious limitation to my study. Many articles regarding
attitude surveys were written in other languages than English, making it difficult to implement in my
study. In addition, I found many articles that measured the attitude towards different attitude subjects
than the species. Instead, attitude objects like carnivore conservation, willingness to pay, or fear of large
carnivores were also common. Thus, I have been unable to statistically test my results. Therefore, my
study can give an impression of the studied subjects, but not definite results.
For the three species, brown bear, wolf, and lynx, the level of stakeholder participation in large
carnivore governance seems to change as time passes. The expert authority + passive receptive
approach dominated until the 1990’s. Starting from 2000, the transactional approach has emerged,
indicating a general increase of stakeholder involvement of large carnivore management in Europe as
time passes. The protection of the four large carnivores in Europe seems to have shifted from
unprotected to protected over the years. For hunting regulation, a shift is visible from free to hunt and
bounty hunts to no hunting at al. I speculate that this change in natural resource management has
occurred mainly due to the change in the way how humans perceive large carnivores in Europe. In
general, the species were valued as pests until the mid‐19th century, whereas, over time the intrinsic
values of respecting the animals as a part of nature became more common. On top of that, the
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realization that large carnivores are a species that can have a great impact on their ecological
environment became apparent when ungulate species started to increase in areas with low carnivore
abundance, damaging the forests more and more (Schwartz et al. 2013). Thus, when people started to
realize that prosecuting the carnivores threatened their existence in Europe, and that they didn’t want
their populations to disappear entirely, protection of the species started to increase. In addition, several
international and European laws (e.g. CITES, EU habitats directive, and the Bern convention) have
stimulated the protection of the large carnivores in Europe (Linnell and Boitani 2011).

5. Conclusions & Recommendations
My study suffers from a great attitude data deficit as discussed before. This is the main limitation that
makes interpretations of my results unreliable due to a high potential of biased results and a lack of
statistical testing. However, my study sheds a light on interesting subjects that can be useful to
investigate in future studies. I have found indications that, in general, attitudes toward brown bears are
higher than toward wolves. In addition, I found indications that stakeholder engagement in wolf
governance seems not to contribute to higher attitudes toward wolves among public within large
carnivore area, which contrasts with brown bears. However, as explained before, one cannot accept
these indications as reliable results. Therefore, I have several recommendations for future studies.
My recommendations for future studies are firstly to re‐do a meta‐analysis like this one where
careful attention should be paid to maximizing the sample sizes for more reliable results. In addition, I
recommend to repeat this kind of meta‐analysis as time passes in order to determine trends in time.
Secondly, large carnivore governance can be studied more thoroughly in how it deals with stakeholder
engagement in order to determine how to achieve the maximal conflict mitigation potential. I suggest
that, for this kind of studies, the question of how to account for cultural values and stakeholder
identities forms an important aspect.

6. Acknowledgements
I want to thank Göran Ericsson for supervising me through the project, and Fredrik Widemo for
examining my Thesis. In addition, I want to thank Sabrina Dressel for helping me with critical thinking
and offering supportive information in the shape of articles and conversations.

17

7. References
Brox, O. (2000) Schismogenesis in the wilderness: the reintroduction of predators in Norwegian forests.
Ethnos, 65, 387‐404.
Carpenter, L.H., Decker, D.J., & Lipscomb, J.F. (2000). Stakeholder Acceptance Capacity in Wildlife
management. Human Dimensions of Wildlife: An International Journal, 5(3), 5‐19.
http://dx.doi.org/10.1080/10871200009359184
Caughley, G., & Sinclair, A.R.E. (1994). Wildlife Ecology and Management. Blackwell Science, (1), 284 –
285.
Chapron, G. 2014. Challenge the abuse of science in setting policy. Nature, 516 – 289.
Decker, D. J., Riley, S.J., & Siemer, W.F. (2012). Human Dimensions of Wildlife Management. The Johns
Hopkins University Press, (2), 15 – 157.
Deinet, S., leronymidou, C., McRae, L., Burfield, I.J., Foppen, R.P., Collen, B. & Böhm, M. (2013). Wildlife
comeback in EuropeThe recovery of selected mammal and bird species. Final report to Rewilding
Europe by ZSL, BirdLife International and the European Bird Census Council. London, UK: ZSL
Dressel, S., Sandström, C., & Ericsson, G. (2014). A meta‐analysis of studies on attitudes toward bears
and wolves across Europe 1976–2012. Conservation Biology, 29(2), 565–574.
10.1111/cobi.12420
Eckerberg, K., Bjärstig, T., & Zachrisson, A. (2015). Incentives for Collaborative Governance: Top‐Down
and Bottom‐Up Initiatives in the Swedish Mountain Region. Mountain Research and
Development, 35(3), 289‐298. http://www.bioone.org/doi/full/10.1659/MRD‐JOURNAL‐D‐14‐
00068.1
EU Environment (2016). The Habitats Directive.
http://ec.europa.eu/environment/nature/legislation/habitatsdirective/index_en.htm
Consulted 14 November 2016.
Gangaas, K.E., Kaltenborn, B.P., Andreassen, H.P. (2013). Geo‐Spatial Aspects of Acceptance of Illegal
Hunting of Large Carnivores in Scandinavia. PLoS ONE 8(7). e68849.
doi:10.1371/journal.pone.0068849
Gervasi, V., Nilsen, E.B., Sand, H., Panzacchi, M., Rauset, G.R., Pedersen, H.C., Kindberg, J., Wabakken, P.,
Zimmermann, B., Odden, J., Liberg, O., Swenson, J.E. & Linnell, J.D.C. (2012) Predicting the
potential demographic impact of predators on their prey: a comåarative analysis of two
carnivore‐ungulate systems in Scandinavia. Journal of Animal Ecology, 81, 443‐454.
Glikman, J. A., Vaske, J. J., Bath, A. J., Ciucci, P., & Boitani, L. (2012). Residents’ support for wolf and bear
conservation: the moderating influence of knowledge. European Journal of Wildlife Research,
58(1), 295–302. https://doi.org/10.1007/s10344‐011‐0579‐x
Graham, K., Beckerman, A. P., & Thirgood, S. (2005). Human–predator–prey conflicts: ecological
correlates, prey losses and patterns of management. Biological Conservation, 122(2), 159–171.
https://doi.org/10.1016/j.biocon.2004.06.006
Grodzinska‐Jurczak, M. & Cent, J. (2011) Expansion of nature conservation areas: problems with Natura
2000 implementation in Poland? Environmental Management, 47, 11‐27.
Heberlein, T. A. (2012), Navigating Environmental Attitudes. Conservation Biology, 26, 583–585.
doi:10.1111/j.1523‐1739.2012.01892.x
18

Hiedanpää, J. & Bromley, D.W. (2011) The harmonization game: reasons and rules in European
biodiversity policy. Environmental Policy and Governance, 21, 99‐111.
Hobbs, N.T., Andrén, H., Persson, J., Aronsson, M. & Chapron, G. (2012) Native predators reduce harvest
of reindeer by Sami pastoralists. Ecological Applications, 22, 1640‐1654.
Kaczensky, P. (1999). Large Carnivore Depredation on Livestock in Europe. Ursus, (11), 59 – 71.
Kaczensky, P. Chapron, G. Arx, M. Huber, D. Andrén, H. Linnell, J. 2013. Status, management and
distribution of large carnivores – bear, lynx, wolf & wolverine – in Europe. European
Commission, 2 – 72.
Karlsson, J. & Jaxgård, P. (2004) Wolf attacks on dogs [Vargangrepp på hundar]. Skogsvilt III: vilt och
landskap i förändring (eds G. Jansson, C. Seiler & H. Andrén), pp. 243‐248. Grimsö Wildlife
Research Station, Swedish University of Agricultural Science.
Karlsson, J., & Johansson, Ö. (2010). Predictability of repeated carnivore attacks on livestock favours
reactive use of mitigation measures. Journal of Applied Ecology, 47(1), 166–171.
https://doi.org/10.1111/j.1365‐2664.2009.01747.x
Kojola, I. & Kuittinen, J. (2002) Wolf attacks on dogs in Finland. Wildlife Society Bulletin, 30, 498‐501.
Liberg, O., Chapron, G., Wabakken, P., Pedersen, H. C., Hobbs, N. T., & Sand, H. (2012). Shoot, shovel and
shut up: cryptic poaching slows restoration of a large carnivore in Europe. Proceedings of the
Royal Society B: Biological Sciences, 279(1730), 910–915.
https://doi.org/10.1098/rspb.2011.1275
LIFE‐COEX‐Project. 2008. ACTION F3 – Follow‐up surveys on the attitudes of the local people toward
large carnivores and the perception of the agricultural world on their presence. Page 57.
Improving coexistence of large carnivores and agriculture in Southern Europe. Instituto di
Ecologia Applicata.
Linnel, J.D.C, Andersen, R., Andersone, Z., Balciauskas, L., Blanco, J.C., Boitani, L., Brainerd, S.,
Breitenmoser, U., Kojola, I., Liberg, O., Loe, J., Okarma, H., Pedersen, H.C., Promberger, C., Sand,
H., Solberg, E.J., Valdmann, H., & Wabakken, P. (2002). The fear wolves: A review of wolf attacks
on humans. NINA Oppdragsmelding, 731, 1 – 65.
Linnell, J. D. C., & Boitani, L. (2011). Building biological realism into wolf management policy: the
development of the population approach in Europe. Hystrix, the Italian Journal of Mammalogy,
23(1), 80–91.
Linnell, J. D. C., Broseth, H., Odden, J., & Nilsen, E. B. (2010). Sustainably Harvesting a Large Carnivore?
Development of Eurasian Lynx Populations in Norway During 160 Years of Shifting Policy.
Environmental Management, 45(5), 1142–1154. http://doi.org/10.1007/s00267‐010‐9455‐9
Linnell, J. D. C., Swenson, J. E., & Andersen, R. (2000). Conservation of biodiversity in Scandinavian
boreal forests: large carnivores as flagships, umbrellas, indicators, or keystones? Biodiversity &
Conservation, 9(7), 857–868.
Linnell, J.D.C. (2013). From conflict to coexistence: insights from multi‐disciplinary research into the
relationships between people, large carnivores and institutions. Norwegian Institute for Nature
Research (NINA), 1 – 24.

19

Melis, C., Jedrzejewska, B., Apollonio, M., Barton, K., Jedrzejewski, W., Linnell, J.D.C., Kojola, I., Kusak, J.,
Adamic, M., Ciuti, S., Delehan, I., Dykyy, I., Krapine, K., Mattioli, L., Sagaydak, A., Samchuk, N.,
Schmidt, K., Shkvyrya, M., Sidorovich, V.E., Zawadzka, B. & Zhyla, S. (2009) Predation has a
greater impact in less productive environments: variation in roe deer, Capreolus capreolus,
population density across Europe. Global Ecology and Biogeography, 18, 724‐734.
Niemelä, J., Young, J., Alard, D., Askasibar, M., Hemle, K., Johnson, R., Kurttila, M., Larsson, T.B.,
Matouch, S., Nowicki, P., Paiva, R., Portoghesi, L., Smulders, R., Stevenson, A., Tartes, U. & Watt,
A. (2005) Identifying, managing and monitoring conflicts between forest biodiversity
conservation and other human interests in Europe. Forest Policy and Economics, 7, 877‐890.
Nieminen, M. & Leppäluoto, J. (1988) Predation in the reindeer husbandry area in Finland during 1976‐
1986. Rangifer, 8, 25‐34.
Pellikka, J., & Sandström, C. (2011). The Role of Large Carnivore Committees in Legitimising Large
Carnivore Management in Finland and Sweden. Environmental Management, 48(1), 212–228.
http://doi.org/10.1007/s00267‐011‐9672‐x
Romig, T., Dinkel, A. & Mackenstedt, U. (2006) The present situation of echinococcosis in Europe.
Parasitology International, 55, S187‐S191.
Rosenthal, R. (1991). Meta‐analytic procedures for social research. Sage Publications. Newbury Park,
California.
Røskaft, E., Händel, B., Bjerke, T., & Kaltenborn, B. P. (2007). Human attitudes towards large carnivores
in Norway. Wildlife Biology, 13(2), 172–185. https://doi.org/10.2981/0909‐
6396(2007)13[172:HATLCI]2.0.CO;2
Salvatori, V., Okarma, H., Lonescu, O., Dovhanych, Y., Find’o, S., & Boitani, L. (2002). Hunting legislation
in the Carpathian Mountains: Implications for the conservation and management of large
carnivores. Wildlife Biology, 8, 3 – 10.
Schwartz, C.C., Swenson, J.E., & Miller, S.D. (2003). Large carnivores, moose, and humans: a changing
paradigm of predator management in the 21st century. Alces 39, 41 – 63.
Sidorovich, V.E., Tikhomirova, L.L. & Jedrzejewska, B. (2003) Wolf Canis lupus numbers, diet and damage
to livestock in relation to hunting and ungulate abundance in northeastern Belarus during 1990‐
2000. Wildlife Biology, 9, 103‐112.
Sjölander‐Lindqvist, A., Johansson, M., & Sandström, C. (2015). Individual and collective responses to
large carnivore management: the roles of trust, representation, knowledge spheres,
communication and leadership. Wildlife Biology, 21(3), 175–185.
http://doi.org/10.2981/wlb.00065
Skogen, K., Krange, O. & Figari, H. (2013) Ulvekonflikter: en sosiologisk studie. Akademika forlag, Oslo.
Skogen, K., Mauz, I. & Krange, O. (2006) Wolves and Eco‐power. A French‐Norwegian Analysis of the
Narratives of the Return of Large Carnivores. Journal of Alpine Research, 94, 78‐87.
Skogen, K., Mauz, I. & Krange, O. (2008). Cry Wolf!: Narratives of Wolf Recovery in France and Norway.
Rural Sociology, 73(1), 105–133.
Swenson, J.E. (1999) Does hunting affect the behavior of brown bears in Eurasia? Ursus, 11, 157‐162.
Treves, A., Jurewicz, R. R., Naughton‐Treves, L., Rose, R. A., Willging, R. C., & Wydeven, A. P. (2002). Wolf
depredation on domestic animals in Wisconsin, 1976‐2000. Wildlife Society Bulletin, 231–241.

20

von Essen, E., & Hansen, H. (2015). How Stakeholder Co‐management Reproduces Conservation
Conflicts: Revealing Rationality Problems in Swedish Wolf Conservation. Conservation and
Society, 13(4), 332. https://doi.org/10.4103/0972‐4923.179881
Young, J. C., Searle, K., Butler, A., Simmons, P., Watt, A. D., & Jordan, A. (2016). The role of trust in the
resolution of conservation conflicts. Biological Conservation, 195, 196–202.
http://doi.org/10.1016/j.biocon.2015.12.030
Young, J.C., Marzano, M., White, R.M., McCracken, D.L., Redpath, S.M., Carss, D.N., Quine, C.P. & Watt,
A.D. (2010) The emergence of biodiversity conflicts from biodiversity impacts: characteristics
and management strategies. Biodiversity and Conservation, 19, 3973‐3990.

21

Appendix I
History of the species’ extinction and re‐establishment patterns in response to shifts in their
management in Europe
The four large carnivores of Europe have persisted for several thousand years in landscapes that
have been extensively transformed by human land use. However, through direct persecution by humans
and indirect human exploitation of forests and wild ungulates, their distributions and densities have
been constantly and dramatically impacted by humans. In general, the end of the 19th century and the
beginning of the 20th century represented the downfall of Europe’s large mammals and their forest
habitats. From that time on, and mostly during the last 30 years, the fate of many large mammal
populations has changed dramatically, as forest area has increased, wild ungulate populations have
been restored, and many large carnivore populations have expanded.
The Grey wolf (Canis lupus) was once the world’s most widely distributed animal. However,
currently its range is more restricted due to severe persecution by humans due to fear of attack and
predation of livestock. In Europe, wolves were still found in most areas towards the end of the 18th
century, but during the 19th century wolf abundance decreased considerably due to the rise in human
population. The decline of the species continued throughout the 20th century, especially during the
Second World War. The wolf was present only in parts of southern and north‐eastern Europe by the
1970s. However, due to increased legal protection and public acceptance, an increase in wild ungulate
numbers, and subsequent natural dispersal, the wolf has regained much of it former territory. Presently
it occurs in ten populations in a near continuous distribution from northern Ukraine to Finland, around
the Carpathians, throughout the Balkan countries in Eastern Europe, along the Italian peninsula and the
Alps, and Portugal and northern Spain, with smaller populations in southcentral Spain, across Poland
and Germany, and in central Scandinavia. The species has started to spread into Western Europe and is
expected to continue expanding its range. Therefore, the focus of wolf management ought to be mainly
on mitigating conflicts between wolves and humans (Deinet et al. 2013).
The first appearance of the Eurasian lynx (Lynx lynx) in Europe was during the late Pleistocene,
where it inhabited the Iberian Peninsula. The species has been in decline in Europe during the past 500
years, probably due to hunting pressure on both the lynx and its prey species, and deforestation.
Survival occurred particularly in mountainous areas where habitat was left largely intact (e.g. the
Carpathians; the Balkan Peninsula), in small fragmented populations. Most other populations declined
significantly by the end of the 19th century. Over the past 50 years populations have more than
quadrupled in abundance. This increase was made possible by reintroductions and translocations, legal
protection, and natural recolonization. Globally an estimated number of 50,000 individuals exist. The
European population (excluding Belarus, Ukraine and Russia) accounts for a minimum of 18% or 9,000‐
10,000 of these. The lynx in Europe can be found in 10 populations, of which the largest occur in Karelia
(excluding Russia, 25%), the Carpathians (excluding Ukraine, 23%), Scandinavia (18%) and the Baltic
(15%), all together accounting for about 81% of the European population. Most European populations
are increasing or stable (Deinet et al. 2013).
The wolverine (Gulo gulo) used to be widespread in eastern Europe and Scandinavia, but
declined in abundance and distribution from the mid‐19th century due to intense human persecution. By
the 1960’s the species was considered functionally extinct in southern Norway, and by the end of the
20th century it had declined in Finland, Russia, and Sweden. Since then some protection was offered by
legislation in Scandinavia, although in Norway extensive culling is still employed. In some countries
recovery started from the 1970s due to legal protection, the implementation of a conservation
performance payment system and natural recolonization. Currently the wolverine occupies over one
third of its historical range, but expansion to vast available areas of suitable habitat is still limited by
high levels of culling in some areas (Deinet et al. 2013).
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The Brown bear (Ursus arctos) used to be widely distributed through Europe. They ranged over
the entirety of the European continent except for large islands like Gotland, Corsica, Iceland and
Sardinia. However, during the 19th century the populations in most European countries declined
dramatically due to increased persecution and widespread deforestation. Since then the population
sizes have increased in Europe due to legislation, education and species management. Currently the
species occurs mainly in mountainous and inland forested areas with low human activity (Deinet et al.
2013).
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Appendix II
Country specific tables showing the type of governance, protection, and hunting regulation
versus the 10-year period.
Year
Croatia + all species
1950 ‐ 1959

1960 ‐ 1969

1970 ‐ 1979

1980 ‐ 1989

1990 ‐ 1991

2000 ‐ 2009

2010 ‐ 2016

Transactional,
n=3

Transactional, n=3

Types of governance

Expert authority
+ Passive
receptive, n=2

Expert authority
+ Passive
receptive, n=2

Expert authority
+ Passive
receptive, n=3

Expert authority
+ Passive
receptive, n=3

Expert
authority +
Passive
receptive, n=3

Protection

Not protected,
n=3

Not protected,
n=3

Not protected,
n=3

Not protected,
Game species,
and Fully
protected, n=3

Protected, n=3

Protected,
n=3

Protected, Game
species, and Fully
protected, n=3

Hunting regulation

Bounty, Open
season, and No
hunting, n=3

Bounty, Open
season, and No
hunting, n=3

Bounty, Free to
hunt, and Open
season, n=3

Bounty, Quota,
and No hunting,
n=3

Quota, n=3

Quota, n=3

Quota, n=3

Year
Spain + all species
1950 ‐ 1959

1960 ‐ 1969

1970 ‐ 1979

1980 ‐ 1989

1990 ‐ 1991

2000 ‐ 2009

2010 ‐ 2016

Types of governance

Expert authority
+ Passive
receptive, n=3

Expert authority
+ Passive
receptive, n=3

Expert authority
+ Passive
receptive, n=3

Expert authority
+ Passive
receptive, n=3

Expert authority
+ Passive
receptive, n=3

Expert authority
+ Passive
receptive, n=2

Expert authority
+ Passive
receptive, n=2

Protection

Not protected +
Fully Protected,
n=2

Not protected +
Fully Protected,
n=2

Fully protected,
n=2

Fully protected,
n=3

Fully protected,
n=3

Fully protected
+ Partially
protected, n=2

Fully protected
+ Partially
protected, n=2

Hunting regulation

Free to hunt +
No hunting, n=2

Free to hunt +
No hunting, n=2

No hunting, n=2

No hunting, n=3

No hunting, n=3

Quota + No
hunting, n=2

Quota + No
hunting, n=2

Year
Italy + all species
1950 ‐ 1959

Types of governance

Protection
Hunting regulation

Switzerland + all
species

Fully
protected,
n=1
No hunting,
n=1

1960 ‐ 1969

1970 ‐ 1979

1980 ‐ 1989

1990 ‐ 1991

2000 ‐ 2009

2010 ‐ 2016

Co‐
management,
n=1

Expert authority +
Passive receptive and
Co‐management, n=2

Expert authority
+ Passive
receptive, n=3

Expert authority
+ Passive
receptive, n=3

Expert authority
+ Passive
receptive, n=3

Expert authority
+ Passive
receptive, n=3

Fully
protected, n=1

Fully protected, n=2

Fully protected,
n=3

Fully protected,
n=3

Fully protected,
n=1

Fully protected,
n=3

No hunting,
n=1

No hunting, n=2

No hunting, n=3

No hunting, n=3

No hunting, n=1

No hunting, n=3

1980 ‐ 1989

1990 ‐ 1991

2000 ‐ 2009

2010 ‐ 2016

Expert authority + Passive
receptive, n=1

Transactional,
n=2

Transactional,
n=2

Transactional,
n=2

Protected, n=3

Protected, n=2

Protected, n=2

Protected, n=3

No hunting, n=3

No hunting, n=2

No hunting, n=2

No hunting, n=3

Year
1950 ‐
1959

1960 ‐ 1969

1970 ‐ 1979

Types of
governance
Protection
Hunting regulation
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Protected,
n=1
No hunting,
n=1

Protected,
n=1
No hunting,
n=1

France + all
species

Year
1950 ‐ 1959

1960 ‐ 1969

1970 ‐ 1979

1980 ‐ 1989

1990 ‐ 1991

2000 ‐ 2009

2010 ‐ 2016

Types of
governance

Expert authority
+ Passive
receptive, n=1

Expert authority
+ Passive
receptive, n=1

Expert authority
+ Passive
receptive, n=1

Inquisitive, n=1

Expert authority +
Passive receptive and
Transactional, n=2

Transactional,
n=3

Transactional,
n=3

Protection

Game species,
n=1

Game species,
n=1

Protected, n=1

Protected +
Fully protected,
n=2

Protected, n=3

Protected, n=3

Protected, n=3

Hunting
regulation

No hunting, n=1

No hunting, n=1

No hunting, n=1

No hunting, n=2

No hunting, n=3

No hunting,
n=3

No hunting,
n=3

Poland + all
species

Year
1950 ‐ 1959

1960 ‐ 1969

1970 ‐ 1979

1980 ‐ 1989

1990 ‐ 1991

2000 ‐ 2009

2010 ‐ 2016

Types of
governance

Expert authority
+ Passive
receptive, n=1

Expert authority
+ Passive
receptive, n=1

Expert authority
+ Passive
receptive, n=3

Expert authority
+ Passive
receptive, n=3

Expert authority
+ Passive
receptive, n=3

Expert authority
+ Passive
receptive, n=3

Expert authority
+ Passive
receptive, n=3

Protection

Protected, n=3

Protected, n=3

Protected, n=3

Protected, n=3

Protected, n=3

Protected, n=3

Fully protected,
n=3

Hunting
regulation

Free to hunt and
No hunting, n=2

Free to hunt and
No hunting, n=2

Open season,
Quota, and No
hunting, n=3

Open season,
Quota, and No
hunting, n=3

No hunting, n=3

No hunting, n=3

No hunting, n=3

Germany + all
species

Year
1950 ‐
1959

1960 ‐
1969

1970 ‐
1979

1980 ‐ 1989

1990 ‐ 1991

Types of
governance

2000 ‐ 2009

2010 ‐ 2016

Transactional,
n=1

Inquisitive and
Transactional, n=2

Protection

Partially
protected, n=2

Fully protected and Partially
protected, n=2

Fully protected,
n=1

Fully protected, n=2

Hunting
regulation

Free to hunt, n=2

Open season and No hunting,
n=2

No hunting, n=1

No hunting, n=2

Sweden + all
species

Year
1950 ‐ 1959

1960 ‐ 1969

Types of
governance

1970 ‐ 1979

1980 ‐ 1989

1990 ‐ 1991

2000 ‐ 2009

2010 ‐ 2016

Expert authority +
Passive receptive,
n=2

Expert authority +
Passive receptive, n=2

Expert authority
+ Passive
receptive, n=3

Transactional,
n=4

Co‐
management,
n=4

Protection

Not proteced
and Game
species, n=2

Proteced, Game
species, and Fully
protected, n=3

Proteced, Game
species, and Fully
protected, n=3

Protected, Game
species, Fully
protected, and
Partially protected,
n=4

Protected, n=4

Protected, n=4

Protected, n=3

Hunting
regulation

Free to hunt
and Open
season, n=2

No hunting, n=3

No hunting, n=3

Open season, Quota,
and No hunting, n=4

Quota and No
hunting, n=4

Quota and No
hunting, n=4

Quota, n=3
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Norway + all
species

Year
1950 ‐ 1959

1960 ‐ 1969

Types of
governance

1970 ‐ 1979

1980 ‐ 1989

1990 ‐ 1991

2000 ‐ 2009

2010 ‐ 2016

Expert authority +
Passive receptive,
n=1

Expert authority +
Passive receptive,
n=1

Transactional,
n=4

Expert authority +
Passive receptive,
n=4

Expert authority +
Passive receptive,
n=3

Protection

Not
protected,
n=3

Not
protected,
n=3

Not protected and
Protected, n=4

Not protected and
Protected, n=4

Protected, n=4

Protected, n=3

Protected, n=3

Hunting
regulation

Bounty, n=3

Bounty, n=3

Bounty, Free to
hunt, and No
hunting, n=4

No hunting, n=4

Quota, and No
hunting, n=4

Quota, n=3

Quota, n=3

Finland + all
species

Year
1950 ‐ 1959

1960 ‐ 1969

Types of
governance

1970 ‐ 1979

1980 ‐ 1989

1990 ‐ 1991

2000 ‐ 2009

2010 ‐ 2016

Expert authority +
Passive receptive,
n=3

Expert authority
+ Passive
receptive, n=3

Expert authority +
Passive receptive and
Transactional, n=4

Transactional, n=4

Transactional,
n=3

Protected and
Partially
protected, n=4

Protected, n=4

Protected, n=4

Protected, n=3

Free to hunt,
Open season,
and Quota, n=4

Open season, Quota,
and No hunting, n=4

Open season,
Quota, and No
hunting, n=4

Quota and No
hunting, n=3

Protection

Not
protected,
n=3

Not protected, n=4

Not protected,
Protected, and
Partially
protected, n=4

Hunting
regulation

Free to
hunt, n=3

Bounty, Free to
hunt, Open season,
and No ,
n=4hunting

Free to hunt,
Open season, and
No hunting, n=4

Slovakia + all
species

Year
1950 ‐ 1959

1960 ‐ 1969

1970 ‐ 1979

1980 ‐ 1989

1990 ‐ 1991

2000 ‐ 2009

2010 ‐ 2016

Types of
governance

Expert authority
+ Passive
receptive, n=2

Expert authority
+ Passive
receptive, n=2

Expert authority
+ Passive
receptive, n=3

Expert authority
+ Passive
receptive, n=3

Expert authority
+ Passive
receptive, n=3

Expert authority
+ Passive
receptive, n=3

Expert authority +
Passive receptive,
n=2

Protection

Not protected
and Game
species, n=2

Not protected
and Game
species, n=2

Not protected
and Protected,
n=2

Protected, n=2

Protected, n=3

Fully protected,
n=3

Protected, Fully
protected, and
Partially protected,
n=3

Hunting
regulation

Bounty and No
hunting, n=2

Bounty and
Quota, n=2

Bounty and
Quota, n=2

Open season and
Quota, n=2

Open season,
n=3

No hunting, n=3

No hunting, n=3

Slovenia + all
species

Year
1950 ‐ 1959

1960 ‐ 1969

1970 ‐ 1979

1980 ‐ 1989

1990 ‐ 1991

2000 ‐ 2009

2010 ‐ 2016

Types of
governance

Expert authority
+ Passive
receptive, n=1

Expert authority
+ Passive
receptive, n=1

Expert authority
+ Passive
receptive, n=3

Expert authority
+ Passive
receptive, n=3

Expert authority
+ Passive
receptive, n=3

Expert authority
+ Passive
receptive, n=3

Expert authority
+ Passive
receptive, n=3

Protection

Fully protected,
n=1

Partial protected,
n=1

Protected and
Partially
protected, n=2

Protected and
Partially
protected, n=2

Protected, n=3

Protected, n=3

Protected, n=3

Hunting
regulation

No hunting, n=1

Free to hunt, n=1

Free to hunt and
Quota, n=2

Free to hunt and
Quota, n=2

Quota, n=3

Quota, n=3

No hunting, n=3
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