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Simple Summary: Wolf management is often controversial, because this carnivore is viewed by some
as a major threat for livestock, while others perceive it as a flagship for environmental conservation.
Attitudes towards the wolf can be influenced by how the media portrays this canid, and media analysis
can therefore be a useful tool for understanding and managing conflicts over wolf management.
My aim was to study wolf media coverage in a newspaper in northern Spain, how it varied over
the period 2006–2017, and in two different socio-ecological settings. Most documents focused on
the conflictive relationship between the wolf and livestock, particularly in the south of the study
area, where the carnivore is protected and has recolonised new localities, causing increasing damage
to livestock. In the north, where wolves have been present for a long time and are a game species,
wolf media coverage was more diverse and addressed other topics such as wolf conservation or
hunting more frequently. In conclusion, this study suggests that the media often portrays the wolf as
a risk for livestock and thus for human livelihood in northern Spain, which could have a significant
influence on public attitudes towards the species and potentially compromise coexistence between
wolves and humans.
Abstract: People’s attitudes towards large carnivores, and thus public support for their conservation,
can be influenced by how these species are framed in the media. Therefore, assessing media coverage
of large carnivores is of particular interest for their coexistence with humans. I used content analysis
to assess how the grey wolf was portrayed in a newspaper in northern Spain, how wolf media
coverage varied over time (2006–2017), and in two different socio-ecological settings. Most documents
addressed the conflictive relationship between the wolf and livestock (60%; n = 902). Moreover,
coverage of this relationship increased over the study period in the south of the study area, where the
wolf is strictly protected, has recolonised new localities, and damage to livestock has increased.
Overall, other topics, such as wolf conservation or hunting, appeared much less frequently in the
media, but predominated in the north of the study area, where the wolf is more abundant and
huntable. Conflictive issues like wolf-livestock interactions are generally attractive for audiences,
but drawing attention to this issue may compromise the management of conflicts associated with
wolves. Ideally, the media should promote potential wolf conservation values if coexistence between
wolves and humans is sought.
Keywords: Canis lupus; content analysis; human-wildlife conflicts; livestock loss; wolf attacks

1. Introduction
Large carnivores have substantially recovered over the past decades in humanised landscapes of
North America and Europe [1]. In these areas, conflicts over large carnivore management have become
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increasingly common: some people support large carnivore conservation, while others advocate their
killing, mainly because of livestock loss caused by depredation [2]. In this context, understanding the
relationships between humans and large carnivores is important to ensure their coexistence [3].
People’s attitudes towards large carnivores may influence their support for specific management
policies and practices aimed at large carnivore restoration [4,5]. Such attitudes are often influenced by
the extent to which people are informed about carnivores, as information can affect people’s personal
beliefs, opinions, values, or emotional states [6]. Most people are likely to receive information on
wildlife from the media [7–9]. Therefore, assessing media coverage of large carnivores is of great
interest for their coexistence with humans.
The media plays an agenda-setting role by highlighting certain issues in the coverage of possible
incidents and developments [10]. This can lead the audience to develop a media-induced view of
large carnivores. In this sense, evaluating the topics relayed in the media and how they are portrayed
is critical for gaining insight into interactions between humans and large carnivores [2,11]. It is also
important to track these topics over time, because it may help identify factors that influence the
frequency of exposure of each topic in the media [12]. In this regard, content analysis is a very useful
method for identifying the main topics relayed in newspaper articles and is increasingly used in studies
that address the media coverage of large carnivores [2,9,13].
The grey wolf (Canis lupus) often attracts considerable media attention [14] because debates about
its presence, impacts, and management are very often contentious [15,16]. This is likely the reason why
wolf media coverage has been increasingly investigated (e.g., [2,17]). Recent research has demonstrated
that the importance the media place on different wolf-related topics changes both in space and over
time. In France, for example, the topics employed to portray wolves were found to differ in regional
and national newspapers [2]. In addition, wolf-related topics varied in North America following
changes in wolf conservation status [12]. As these previous studies suggest, wolf media coverage is
dynamic and context-specific.
My main goal in this study was to explore the evolution of topics surrounding the wolf in a
newspaper published in Castilla y León (northern Spain), the region with the largest number of wolf
packs in the country [16]. My goals also included assessing variations in wolf framing over time,
between different areas and across articles featuring wolves as a primary or secondary topic. In Castilla
y León, there exist two very contrasting situations in terms of wolf management, policy, and ecology.
The wolf is strictly protected in the part of the region below the River Douro, while it is a game species
in the north. Although the number of wolves is considerably higher in the north [18], most reported
attacks on livestock take place in the south [19] where wolves have colonised some new areas in
recent years [16]. I suspected that these notable differences may have resulted in variations in wolf
media coverage between sub-regions. In addition, I expected that more controversial topics (e.g.,
wolf-livestock interactions) would occur more frequently in documents in which the wolf was the
central theme, while less controversial issues would also receive attention in documents in which the
wolf was not the central theme.
2. Materials and Methods
2.1. Study Area and Context
The region of Castilla y León is located in the north-western Iberian Peninsula (Figure 1). Spanning
94,226 km2 , it is the largest region of Spain. The human population density of Castilla y León is low
(~25 inhabitants/km2 ). Plains in the centre of the region are mostly dedicated to agriculture and are
surrounded by mountain ranges dominated by woodlands [20]. The mountain ranges act as a barrier
to maritime influences, lending most of the region a continental climate with long cold winters and
warm summers. In terms of precipitation, the region is mainly characterised by equinoctial rains and
summer droughts [21].
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Figure 1. Location of the Castilla y León region in northern Spain. The River Douro divides the region
Figure 1. Location of the Castilla y León region in northern Spain. The River Douro divides the region
in two
sub-regions with highly contrasting situations in terms of wolf management, policy, and ecology.
in two sub-regions with highly contrasting situations in terms of wolf management, policy, and
ecology.
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for example, articles that described the regional hunting quotas for all game species, including the wolf,
or documents that highlighted the natural value of a particular area, where the presence of wolves was
only one of the attributes of the area’s natural value.
Data analysis was inductive as data codification was carried out by establishing categories from
the data itself [24]. In other words, I identified seven main topics related to the wolf during the initial
exploration of the data, and then used the data for the codification of the text material in Nvivo
10 software (QSR International Pty Ltd., 2012, Melbourne, Austrilia). The topics were as follows.
(1) Wolf-livestock interactions: the documents coded in this topic referred either to wolf attacks on
livestock, management options to reduce or compensate livestock losses caused by wolves (e.g., fencing,
guardian dogs, culling by official rangers, compensation schemes, etc.), farmers’ claims for wolf attacks
on livestock or policymakers declarations of intention to seek solutions for livestock damage caused
by wolves. (2) Wolf conservation: this topic was used for documents that highlighted the need to
conserve the wolf or those that made reference to factors that may threaten the conservation of this top
predator. Among others, these documents included references to conservationists’ claims about the
negative effects of hunting on wolf conservation or the potential risks that the construction of human
infrastructures like roads may have for wolves. (3) Wolf-livestock coexistence: this topic was used for
documents that made reference to both wolf conservation and wolf-livestock interaction. For example,
some documents discussed the regional wolf management plan, whose main goal is to promote the
coexistence of wolf occurrence and conservation with traditional rural activities such as livestock
raising [25]. (4) Hunting: the documents coded in this topic referred to the wolf as a game species.
These included, for example, documents about the number of wolves that the government allowed
hunters to kill in a particular hunting season or the monetary income generated by wolf hunting in
some areas. (5) Poaching: I assigned this topic to documents that showed cases of illegal killing of
wolves, including poisoning, illegal shooting, trapping, etc. (6) Natural value: this topic was used
for documents that portrayed the wolf as an attraction for tourists and documents that described the
natural value of some areas and referred specifically to wolf occurrence as one of the main assets of
such areas. (7) Dissemination: the documents coded in this topic referred to activities that aimed to
disseminate knowledge about the wolf, including conferences, courses, or exhibitions. Documents that
did not address any of these topics were coded as “Others”. These included, for example, articles about
wolf ecology and evolution or the cultural meaning of wolves. Although each document generally only
addressed one of these topics, in a few cases two or more topics were assigned to a particular document.
2.3. Statistical Analysis
Chi-square tests were performed for the statistical analysis. Specifically, the tests were used to
determine: (1) variations in the frequency of documents by area covered (the variable AREA had three
levels: north of the River Douro, south of the River Douro, and non-assignable; (2) differences between
the frequency of primary and secondary articles (the variable PROTA had two levels: the wolf as the
central theme and the wolf as secondary in importance in the document; (3) variations in the frequency
of documents published per year (YEAR was divided into 12 levels from 2006 to 2017). In addition,
differences in frequencies of articles published per year between each area and between the wolf being
the central theme of the documents or not were investigated using Chi-square tests for contingency
tables (AREA: 12 × 3; PROTA: 12 × 2; see an example in [26]).
Given the binary nature of the variables (1 = the topic was addressed in a particular document;
0 = the topic was not addressed), logistic regressions were used to test for associations between the
topics dealt with in the documents (see Results) and AREA, PROTA, and YEAR. One model was fitted
for each of the topics. Collinearity among categorical factors was assessed (i.e., AREA and PROTA)
using Cramér’s V index of correlation (R function “assocstats”, package “vcd”). This correlation index
is based on Chi-square tests for categorical variables that include >2 levels [27]. Collinearity was not an
issue among the categorical variables (coefficient: YEAR/PROTA = 0.32), and therefore both predictors
were included in the models (see an example in [6]). YEAR was included in the models as a continuous
variable in order to test the effect of time on the binomial responses.
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3. Results
A total of 3906 documents contained the word “wolf”, but only 902 referred to the animal.
3.1. Variations in Wolf Presence in the Media
The number of documents per year on wolves was slightly higher in the period 2006–2009 and
then decreased, with the exception of 2011, when a noticeable peak was detected (Figure 2). Overall,
there were significantly more documents referring to the north of the River Douro (n = 349) than to
the south (n = 282) and to non-assignable areas (n = 271) (Chi-squared test for given probabilities:
χ2 = 11.856, df = 2, p = 0.002). The frequency of publication of wolf-related documents in the three areas
(north, south, and non-assignable) varied significantly over the study period (Pearson’s chi-squared
test: χ2 = 135.45, df = 22, p < 0.001). Documents referring to the north of the River Douro predominated
in the first part of the study period (2006–2010), while they were less common than those referring to
the south of the River Douro from 2011 onward, except in 2017 when the proportion of documents for
2019, 9, x FOR PEER
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3.2. Variations in Media Portrayal of the Wolf
In the period 2006–2017, most documents (n = 549) addressed the conflictive relationship
between the wolf and livestock. Wolf conservation, hunting, and the natural value of the species were
covered in 107, 103, and 98 documents, respectively. The rest of the topics were even less present in
the media (58 documents on poaching, 51 others, 40 on the coexistence between wolf conservation
and livestock production, and 39 related to dissemination).
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In addition, there were more documents in which the wolf was the central theme of the article
(primary and secondary articles: 665 and 237, respectively; Chi-squared test for given probabilities:
χ2 = 203.09, df =1, p < 0.001). The frequency of publication of primary and secondary wolf articles varied
significantly during the study period (Pearson’s chi-squared test: χ2 = 92.263, df = 11, p < 0.001). Primary
articles increased across the study period, clearly predominating from 2011 onwards (Figure 2B).
3.2. Variations in Media Portrayal of the Wolf
In the period 2006–2017, most documents (n = 549) addressed the conflictive relationship between
the wolf and livestock. Wolf conservation, hunting, and the natural value of the species were covered
in 107, 103, and 98 documents, respectively. The rest of the topics were even less present in the media
(58 documents on poaching, 51 others, 40 on the coexistence between wolf conservation and livestock
production, and 39 related to dissemination).
The topic of wolf-livestock interaction was covered more widely in the area to the south of the
River Douro and to a lesser extent in the non-assignable area than in the north of the River Douro
(Table 1; Figure 3). Wolf conservation was more frequently addressed in generic documents and in
those that referred to the region as a whole (i.e., non-assignable area). In addition, this topic was more
frequent in the north than in the south of the River Douro, although the differences were not statistically
significant (Table 1; Figure 3). In general, the topics of wolf hunting, poaching and the natural value
of wolves appeared more often in documents referring to the north of the River Douro (Table 1;
Figure 3). The topic wolf-livestock coexistence was covered more frequently in the non-assignable area
(Table 1). The topics wolf-livestock interaction and wolf-livestock coexistence were mostly addressed
in primary articles, while the topics of wolf hunting, poaching and dissemination were covered more
often in secondary documents (Table 1). The topic hunting and other documents increased over the
study period while natural value, dissemination and conservation decreased; although for the topic
conservation, the variable YEAR was only marginally significant in the model (Table 1). Wolf-livestock
interaction was more frequently addressed in documents that referred to the north of the River Douro
and to non-assignable areas between 2006 and 2010. In contrast, this topic predominated in documents
that made reference to the south of the River Douro in the second half of the study period (Pearson’s
chi-squared test: χ2 = 81.22, df = 22, p < 0.001; Figure 4).
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Table 1. Results of logistic regressions used to test for associations between the topics identified in the documents and AREA (north of the River Douro, south of the
River Douro, and non-assignable documents), PROTA (primary and secondary articles), and YEAR (2006–2017). The number of documents on each topic is shown in
brackets. *** p < 0.001; ** p < 0.01; * p < 0.05.
Wolf-livestock Interaction (549)

Intercept
Year
Area: N/A
Area: south
Primary: Yes

Hunting (103)

Natural Value (98)

Estimate (SE)

Z-Value

Pr (>|z|)

Estimate (SE)

Z-Value

Pr (>|z|)

Estimate (SE)

Z-Value

Pr(>|z|)

Estimate (SE)

Z-Value

Pr (>|z|)

−82.34 (51.25)
0.04 (0.02)
1.29 (0.18)
2.56 (0.24)
1.4 (0.18)

−1.6
1.57
7.16
10.6
7.45

0.1
0.11
***
***
***

128.15 (70.24)
−0.06 (0.03)
1.18 (0.24)
−0.54 (0.34)
0.29 (0.24)

1.82
−1.86
4.92
−1.57
1.18

0.06
0.06
***
0.11
0.23

−215.98 (67.86)
0.1 (0.03)
−0.17 (0.23
−1.46 (0.35)
−0.82 (0.23)

-3.18
3.16
−0.75
−4.12
−3.52

**
**
0.45
***
***

202.14 (76.48)
−0.1 (0.03)
−2.43 (0.38)
−18.35 (635.92)
0.12 (0.24)

2.64
−2.65
−6.41
−0.02
0.51

**
**
***
0.97
0.6

Poaching (58)

Intercept
Year
Area: N/A
Area: south
Primary: Yes

Wolf Conservation (107)

Wolf-Livestock Coexistence (40)

Dissemination (39)

Others (51)

Estimate (SE)

Z-Value

Pr (>|z|)

Estimate (SE)

Z-Value

Pr (>|z|)

Estimate (SE)

Z-Value

Pr (>|z|)

Estimate (SE)

Z-Value

Pr (>|z|)

−17.97 (88.3)
0.008 (0.04)
−0.28 (0.3)
−1.1 (0.44)
−0.8 (0.29)

−0.2
0.18
−0.93
−2.47
−2.72

0.83
0.85
0.35
*
**

57.68 (108.28)
−0.03 (0.05)
1.81 (0.43)
−0.86 (0.7)
1.38 (0.49)

0.53
−0.57
4.21
−1.23
2.78

0.59
0.56
***
0.21
**

329.92 (124.52)
−0.16 (0.06)
−0.72 (0.4)
−0.61 (0.49)
−0.75 (0.35)

2.65
−2.66
−1.78
−1.23
−2.11

**
**
0.07
0.21
*

−283.37 (91.58)
0.14 (0.04)
0.36 (0.3)
−1.43 (0.51)
−0.45 (0.32)

−3.13
3.11
1.19
−2.78
−1.42

**
**
0.23
**
0.15
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are included in any list of basic news values [29]. MacDougall argued that conflict is one of the most
significant and reliable contributors to readers’ interest [28]. In this sense, wildlife topics generally
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appear most often in the media when wildlife causes problems for humans [30,31]. In agreement with
this, most of the articles analysed in this study focused on conflictive interactions between wolves
and livestock. This suggests that journalists may find conflict to be a useful storytelling angle for
documents related to wolves in Spain as occurs in other regions (e.g., [17]). Second, describing the
individuals affected by unfortunate events can arouse sympathetic interest [28]. From this perspective,
the personal story of livestock breeders who have been impacted by wolves may be much more
attractive for readers than other issues. Previous studies conducted in France and the US revealed that
this human-centred viewpoint of wolf articles is very common in local and regional newspapers [2,12],
such as the one examined here. In addition, local events are generally of greater consequence and
interest to audiences [28]. Many of the articles analysed in this work described wolf attacks on livestock
near villages and often reported the views of the affected farmers. This suggests that what occurs
locally may be more attractive for readers of a regional newspaper like El Norte de Castilla than other
more global issues (see also [2]).
4.2. Variations between Regions
Novel exposures to carnivores during their recolonization can cause greater damage to unprotected
livestock. As a result, these events often receive wider media attention and contribute to polarising
the discussion [14,32]. This coincides with my findings, which show that nearly all of the articles
focusing on the south of the Castilla y León region, where wolves have recently colonised new areas
and caused increasing livestock losses [16,19], dealt with the relationships between the canid and
livestock. The fact that the wolf was the main focus in most of these documents and that the wolf
attracted disproportionate attention in relation to its abundance in the south of the River Douro may
also point to the problematic media portrayal of the canid in this part of the study area. This closely
resembles the findings in the US, where newspaper stories in states with new wolf populations had the
greatest number of negative attitude expressions towards the wolf [17]. In my study, media coverage
was more diverse in the north of the study area, where the species has a long-standing presence. The
higher frequency of topics like wolf hunting and the natural value of wolves in this part of the region
may reflect the fact that the wolf constitutes an attractive resource for hunters and wildlife watchers in
the area. In the state of Idaho, articles on topics related to hunting tripled in salience over the 20 years
after wolves were reintroduced [12]. I did not observe this pattern in the south of Castilla y León after
wolf recovery, likely because wolf hunting is currently not allowed in this area and/or because wolf
presence is relatively recent in this area.
4.3. Variations over Time
Interestingly, wolf colonisation of new areas in northern Spain and the subsequent increase in
attacks on livestock did not result in higher overall wolf media coverage. In fact, the total number of
articles published per year slightly decreased in the second half of the study period. However, I found
that the north of the River Douro received more media attention in the first part of the study period,
while the focus changed to the south in the second half. Moreover, the annual publication of articles
describing conflictive relationships between wolves and livestock increased over time in the area south
of the River Douro (Figure 4). This growth was particularly noteworthy in 2011, when confirmed
livestock depredations by wolves began to increase consistently in the area [19]. In 2011, a similar
increase was also observed in documents referring to other areas (Figure 4). In that year, both national
and regional elections were held in Spain. Following the elections, representatives of the Castilla y León
regional government repeatedly pressured the recently constituted national government to request the
EU to withdraw wolf protection in the south of the River Douro. The specific intention of this media
pressure was to declare the wolf a game species and thus control the species for the benefit of livestock
breeding. In fact, this continues to be a heated debate in the local and regional newspapers of Castilla
y León. Additionally, the overall increase in articles portraying the wolf as problematic in this area
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might reflect the dramatization of these events, which could potentially prevent the development of a
constructive dialogue and result in conflicts becoming increasingly intractable [33].
It is striking that the salience of topics related to wolf conservation and their natural value declined
between 2006 and 2017. The former may be linked to wolf recovery not only in part of the study area,
but also in some neighbouring Spanish regions [16]. The latter is more surprising as wolf colonisation
of new areas could be viewed as an opportunity to attract environmental tourism [34]. Importantly,
none of the articles portrayed the wolf as a potentially valuable natural resource in the south of the
River Douro (Figure 3).
4.4. Media Coverage and Human–wildlife Conflicts
Human–wildlife conflicts are increasing in frequency and magnitude [35], and the media is an
important channel for conflict management due to its potential role as both an actor and facilitator of
discussions [26]. Public outcry often has much more to do with perceptions of potential risks than actual
crop, livestock, or property loss [36], and the media usually influences people’s perceptions of risks
associated with large carnivores [30]. My study reveals that the media often portrays the wolf as a risk
for livestock and thus for human livelihoods in northern Spain, which could have a significant influence
on public attitudes towards the species. Media campaigns can influence people’s behaviour [37],
and therefore could be used to encourage the stakeholders involved in the wolf-livestock conflict
(i.e., farmers and environmentalists) to seek coexistence and advocate to policymakers the benefits of
making livestock raising and wolf conservation compatible. In addition, my results suggest that the
topics become increasingly diversified with length of coexistence with wolves, and therefore, from
a conservation perspective, the objective should be to de-dramatize wolf media coverage after wolf
recolonization. This could be achieved via the proactive engagement of scientists with journalists and
could be anticipated in regions where wolves have not yet recolonised.
4.5. Shortcomings and Way Forward
In media content analysis an external check is typically used to avoid potential subjectivity bias
when only one evaluator categorises texts (e.g., [12]). As this was not done in the present study, some
misinterpretation of the textual data might have occurred. Nevertheless, given that the topics identified
in this study were very general (and thus easily identifiable) and well differentiated (and thus hardly
mistakable), I would not expect that incorrect topic assignations during text codification were frequent.
A limitation of this study is that it is based on only one regional newspaper. Future studies should
assess if similar findings are found in local and national newspapers, as these could frame the wolf
differently [2]. In addition, wolves occur in relatively high numbers in other regions of northern Spain
like Galicia or Asturias, which have their own peculiarities regarding wolf management [16]. Media
content analyses in those regions, as well as in Portugal, where the wolf is strictly protected, would
be highly useful to investigate the diversity of wolf media coverage in the Iberian Peninsula. Finally,
individuals and organisations currently make use of powerful communication tools provided by the
Internet (e.g., blogs, websites, or social media platforms) to spread their influence directly to thousands
of people [38]. It would be interesting for future investigations to also focus on assessing how the wolf
is portrayed in such communication channels, and how different collectives interact on the Internet.
5. Conclusions
My study shows that the media often portrays the wolf as a risk for livestock and thus for human
livelihood in northern Spain. Conflictive issues like wolf-livestock interactions are generally attractive
for audiences, but drawing attention to this issue could have a significant influence on public attitudes
towards the species and potentially compromise coexistence between wolves and humans. Ideally, the
media should promote potential wolf conservation values if coexistence between wolves and humans
is sought.
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