N
N

N

HAL

open science

Content analysis of newspaper coverage of wolf
recolonization in France using structural topic modeling

Marie Chandelier, Agnés Steuckardt, Raphaél Mathevet, Sascha Diwersy, Olivier

Gimenez

» To cite this version:

Marie Chandelier, Agnés Steuckardt, Raphaél Mathevet, Sascha Diwersy, Olivier Gimenez. Content analysis
of newspaper coverage of wolf recolonization in France using structural topic modeling. Biological Conser-

vation, 2018, 220, pp.254-261. {10.1016/j.biocon.2018.01.029). <hal-02329907)

HAL Id: hal-02329907
https://hal.science/hal-02329907v1

Submitted on 20 Sep 2024

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documents may come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaire HAL, est des-
tinée au dépot et a la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
francais ou étrangers, des laboratoires publics ou
privés.

Au‘to':'lizition
HAL Authorization


https://hal.science/hal-02329907v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr

Content analysis of newspaper coverage of wolf recolonization in France )

Check for

using structural topic modeling i

Marie Chandelier™™*, Agnés Steuckardt”, Raphaél Mathevet™“, Sascha Diwersy”,

Olivier Gimenez?®

@ CEFE, Univ Paul Valéry Montpellier 3, CNRS, Univ Montpellier, EPHE, IRD, Montpellier, France
P PRAXILING UMR 5267, Univ Paul Valéry Montpellier 3, CNRS, F34000, Montpellier, France
€ French Institute of Pondicherry, UMIFRE21 CNRS/MAEE, Puducherry, India

ARTICLE INFO

Keywords:

Canis lupus
Human-wildlife conflicts
Media studies

Structural topic modeling

ABSTRACT

Populations of large carnivores are recovering in Europe and incur increasing conflict interactions with human
activities. According to the agenda-setting theory, the media dissemination of information on these interactions
is likely to contribute to shaping public perceptions of large carnivores. We conducted a content analysis of
printed media coverage of wolf recovery in France over the period 1993-2014, ever since its natural return to
southeast France. To do so, we used a recently developed statistical method — structural topic modeling — that
allows to generate topics from large amount of texts and formulate new or assess existing hypotheses. This
method formally includes covariates to explain variation in topic prevalence and content in a way that is similar
to standard regression analyses. We contrasted content variation between articles in a regional (Nice-Matin;
N = 742) and a national (Le Monde; N = 148) newspaper and analyzed time trends in topic prevalence. The most
represented topics were mainly related to the management issues regarding wolf recovery. We found that Le
Monde represented management issues in a generic manner associated with a perspective centred on carnivore
species. In contrast, articles in Nice-Matin were about factual issues and associated with a human-centred
viewpoint. This contrasted framing emphasizes the gap in representations of wolf management between citizens
who directly interact with the wolf and favor detailed information content, centred on human views, and citizens
who do not interact or only indirectly with the wolf who will focus on less detailed news, with a more ecological
approach. We suggest that increased communication between local and national stakeholders and institutions
could provide the context for a more balanced media content of interactions between carnivore species and
human activities. This combination could attenuate the gap between regional and national representations.

1. Introduction

to think, i.e. what should be the main themes about a specific question
(McCombs and Shaw, 1972; McCombs, 2005). In this context, learning

Interactions between humans and nature increasingly lead to
human-wildlife conflicts (HWCs) (Redpath et al., 2013). With many
stakeholders involved, HWCs occupy a substantial place in the estab-
lishment of environmental policy and are widely broadcasted to a large
audience through mass media. In this context, the media coverage of
environmental issues is being studied to better understand the social
representations relayed by the media and their potential impacts on
citizens (Gore and Knuth, 2009; Jacobson et al., 2012; Bhatia et al.,
2013; Sakurai et al., 2013).

According to the agenda setting theory, the media is likely to have
an impact on the representation of an issue, not necessarily by telling
citizens how to think (opinions) but more likely by showing them what
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about the themes relayed in the media is a critical issue for conservation
scientists who need to understand and feed social communication
(Moscovici, 1977).

The interest of ecologists and conservation biologists for the study of
the coverage of environmental issues is increasing. For example, the
representation of climate change and global warming has been studied
in a diachronic perspective through content analysis (Billett, 2010;
Brossard et al., 2009), a method that seeks to extract information from
texts using descriptive statistics (Krippendorff, 2004). Content analysis
has also been used to study HWCs, most often involving animals that
potentially may harm people (Jacobson et al., 2012; Bhatia et al., 2013;
Sakurai et al., 2013). Usually, content analysis of an environmental
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issue consists in the identification of the main themes (topics) and
whether the coverage is positive or negative (valence) over a specific
time period. By analyzing the topics, the valence of the articles
(Jacobson et al., 2012; Bhatia et al., 2013) and the quoted sources
(Brossard et al., 2009; Jacobson et al., 2012), content analyses allow a
better understanding of how environmental issues are covered by
media. With these methods, themes are defined by coders and are
therefore dependent on their interpretations from the very beginning of
the analysis.

In this study, our objective is to demonstrate that the framework of
topic modeling (Blei, 2012), a statistical method to analyse topics and
their content, enables to generate topics independently from the coders'
intuition, and formulate new or assess existing hypotheses by formally
investigate temporal trends and explain variation in content, in a way
that is similar to standard regression analyses. Of particular interest,
structural topic modeling (STM; Roberts et al., 2013) allows assessing
the relationship between topic (content and proportion) and ex-
planatory covariates such as author, date or episodic vs. thematic ar-
ticles. By studying trends in topic proportions over time and explaining
content variations with external factors, STM allows taking the context
into account for a better understanding of the dynamic of social re-
presentations in a comparative and diachronic view. STM analyses have
been developed and mostly used in political (Bauer et al., 2016;
Grimmer and Stewart, 2013; Munksgaard and Demant, 2016) and
education (Reich et al., 2015) sciences. It is only recently that the
method has been applied in environmental sciences with a study
showing how important topics can be extracted from thousands of
scientific articles (Westgate et al., 2015) and to explore representations
of climate change (Lynam, 2016).

We use STM in a case study of HWC. To this aim, the extensive cover
by national and local press of the return of wolves to France since 1992
has been particularly interesting in terms of the wide range of stake-
holders strong positions that have been revealed, even though some are
not even directly involved in the conflict. Once considered as one of the
most widespread species in the northern hemisphere, the wolf was
extirpated from a large part of its habitats by humans during the last
few centuries (Mech and Boitani, 2003). In North America and Europe
its contemporary recovery is due to multiple factors including a radical
change of the predator's perception (Chapron et al., 2014). From being
hunted for reward because of its destructive impact on human activ-
ities, especially livestock breeding, the wolf has now become a strictly
protected species under the international law, and is considered as a
keystone species embodying the symbol of wilderness (Caro, 2010). In
this context, the interaction of wolves with agricultural activities in a
landscape traditionally devoted to sheep grazing has led to strong
conflicts between stakeholders arguing for wolf protection and those
demanding the downgrade of its legal status, if not the complete re-
moval of the species. In France, the wolf has spontaneously recolonized
from Italy, first in southeastern Alps (Mercantour national park), before
colonizing a large part of the French mountain areas (Louvrier et al.,
2017). Since 2004, wolf management has been based on a derogation to
the Habitat's Directive that allows for a wolf removal quota and the
establishment of regulation policy (Duchamp et al., 2017). This strategy
has placed the French government in an equivocal situation whereby
the strictly protected type of management is associated with an in-
creasing wolf removal. Although this dual management was first ela-
borated to mitigate the conflict, farmers are still impacted by predation
and pursue their claims to downgrade the wolf protection status,
whereas ecologists remain opposed to the current regulation policy
(Lalo and Degeorges, 2017). The confrontation of those claims is fre-
quently associated with an argumentation either based on an ethic
centred on the inclusion of animals, plants and land to the community
of life (Leopold, 1949) or on a worldview where humans are the pri-
mary holders of moral standing (Lombardi, 1983). It often leads to the
exclusion of either the wolf or the breeder, feeding the roughness of the
conflict instead of its mitigation (Chandelier et al., 2016).

The media began covering this HWC soon after the first wolves were
detected in the south-east of the Maritime Alps in 1992. Newspapers in
particular built a specific representation of the debates and the events
related to wolf presence, and thus took a position regarding the nature-
or the human-centred main approaches. In this paper, our aim is to
identify whether national and regional newspapers are closer to a
nature-centred or human-centred worldview. We collected a corpus of
French printed press articles covering the period from 1993 to 2014.
We analyzed variations between the framing of a HWC statewide and in
the area where the wolf has recolonised (the Alps), to better apprehend
social representations of the conflicts in the media at different geo-
graphic scales. We analyzed temporal trends in the topics highly re-
presented in the corpus and explained vocabulary variation for each
topic with type of newspaper (regional vs. national) as a covariate. We
hypothesized that the geographical diffusion and the target audience of
the media would impact topic prevalence. Specifically, because the
regional newspaper Nice-Matin is published and disseminated in the
Alpes-Maritimes — the area where the species is most present and li-
vestock farmers most impacted — it is more likely to emphasize human
aspects of the wolf presence. On the contrary, the state-wide diffusion
of Le Monde may induce a more general perspective of the issue, based
on large carnivore protection, and thus be closer to a holistic and
nature-centred approach.

2. Methods
2.1. Data collection and pre-processing

The data collected for content analysis are printed press articles
published in local and national French daily newspapers over the period
1993-2014. We considered a local press group Nice-Matin and a leading
national newspaper Le Monde. The press group Nice-Matin covers the
south eastern area of France, and in particular the Alps where the wolf
was first re-observed in 1992 and has been present since then. We
collected articles following the relevance sampling search process
(Krippendorff, 2004). We selected documents containing the word
‘loup’ (‘wolf’) from the ‘Europresse’ database (http://www.europresse.
com/default.aspx) for Le Monde, and from local archive center for Nice-
Matin. We then removed articles in which the word ‘wolf’ did not refer
to the animal.

In another step, we selected documents that were exclusively dedi-
cated to the wolf, hereafter primary articles. In order to identify such
articles, we considered a representative sample by selecting documents
with the word ‘loup’ (‘wolf’) in the title. Based on this sample, we cal-
culated the ratio of the number of occurrences of the word ‘loup’ (‘wolf’)
over the total number of words in each document for Nice-Matin and Le
Monde separately, then for each newspaper we identified the boundaries
of the interval that contained 95% of the sample distribution of ratios. A
threshold was defined as the lower boundary of this interval; above that
threshold, an article was qualified as primary.

The articles were then preprocessed by word stemming to keep only
the root of a word and the removal of punctuation and stop words that
contributed little to topic determination. These operations were con-
ducted with the tm package (Feinerer et al., 2008) in R (R Core
Development Team, 2015). Hereafter, we used “word” to refer to
truncated words that result from the word stemming.

2.2. Statistical analyses

We used topic modeling to interpret patterns in our corpus through a
small number of thematic elements — the topics — that were statistically
defined using sets of words that co-occurred with unusual frequency (Blei
et al., 2003). We used STM that has recently been developed to specifically
incorporate covariates measured at the level of the document, here the
newspaper articles (Roberts et al., 2016). These covariates can be in-
corporated to explain variation in prevalence, i.e. how much of an article is
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associated with a topic, or variation in content, expressed by the words
used within a topic. We built a model in which we considered i) an in-
teraction between the two covariates year of publication (from 1993 to
2014) and newspaper (Nice Matin vs. Le Monde) on prevalence and ii) the
effect of the covariate newspaper on content. To select the number of
topics, we fitted models with 5, 10, 15, 20, 25, 30, 50 and 100 topics.
Based on Roberts et al. (2014) recommendations, we were led to consider
15 topics to capture topic diversity without impeding topic interpret-
ability. The description of the selected topics was based on the inspection
of the 20 top words and the reading of the 5 newspaper articles that were
most representative of each topic. While the first step of topic selection is
based on a statistical algorithm hence entirely reproducible, the second
step of interpretation is more subjective and clearly relies on the analyst's
expertise and his/her knowledge of the issue at hand. These analyses were
conducted with the stm package (Roberts et al., 2015) in R (R Core
Development Team, 2015).

3. Results

In total, we collected 339 articles for Le Monde and 868 for Nice-
Matin. They were qualified as primary when the ratio of the number of
occurrences of the word ‘loup’ (‘wolf’) over the total number of words
was above the threshold of 1.93 for Le Monde and 0.98 for Nice-Matin.
Following filtering, the primary corpus contained 148 articles from Le
Monde and 742 from Nice-Matin.

The inspection of the 15 topics (Table 1, see Table S1 in suppl.
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materials for original french content) we identified through the STM
approach illustrates that while the most prevalent topic is related to
lethal methods of wolf regulation, the least prevalent is dedicated to the
alternative solutions for livestock protection, showing a focus on more
direct management of the wolf. The second and sixth most prevalent
topics refer to the consequences of the wolf recovery but remain distinct
by their focus on the farmer and on the wolf, respectively.

For clarity, we now focus on the four most prevalent topics in the
following detailed analysis, each representing at least a 10% proportion
of the total prevalence, and 46% when cumulated.

While the three most prevalent topics (lethal regulation, farmers'
field experience of the wolf, debates involving stakeholders and in-
stitutions) are related to the conflicting issue of wolf presence in France,
the fourth is associated with the public representation of wolf and
human interactions (Table 1).

3.1. Influence of covariates on topical content

There was a marked difference in the way the wolf was designated in
each newspaper (Fig. 1). Apart from the topic dedicated to wolf lethal
regulation (topic 6), the word ‘loup’ (‘wolf’) was more associated with
Nice-Matin for the three other most prevalent topics. In the national
newspaper, the wolf was designated by more generic words such as
‘animal’, ‘prédateur’ (‘predator’), or ‘espéce’ (‘species’). The topic dedi-
cated to wolf lethal regulation (topic 6) showed content variations be-
tween newspapers in treatment of wolves and livestock, and that of
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Fig. 1. For each topic (6, 8, 10, 12), a representation of words that are more associated with Le Monde or Nice-Matin. The weight of a word is proportional to its size. Words in the middle
are more common in both newspapers while words on the edges are more heavily associated with the corresponding newspaper (See Fig. S1 in suppl. materials for original french words).



stakeholders and regulation harvesting. Le Monde focused on the wolf,
with the mention of words more related to an ecological view (‘espec’/
‘specie’; ‘écolog’/‘ecolog’). Nice-Matin concentrated on the livestock im-
pacted by the wolf (‘troupeau’/‘livestock’, ‘attaqu’/‘attack’). Stakeholders
mentioned in Le Monde belonged more to civil society (‘assoc’, ‘eleveur’/
‘livestock breeder’) while Nice-Matin focused on a specific administrative
stakeholder with the word ‘préfet’ (‘prefect’). Lethal regulations were
addressed through concrete actions in Nice-Matin (‘tir’/‘shot’, ‘prélev’/
‘harvest’, ‘battu’/‘driven hunt’). In Le Monde, the word ‘autoris’ (‘au-
thoriz’) referred to the legal implementation of wolf's lethal regulation.

In the topic related to the field experience of the farmers (topic 8),
Le Monde's most represented word was ‘éleveur’ (‘breeder’), while Nice-
Matin's top words referred to the predator-prey interaction of wolf and
livestock (‘breb/sheep’, ‘bét’/‘beast’, ‘chien’/‘dog’), with an emphasis
on the attacks (‘attaqu’/‘attack’). The words ‘troupeau’ (‘livestock’) and
‘loup’ (‘wolf’) also referred to predator and prey, but were more com-
monly represented in both newspapers. The reference to the farmer is
made with the stem words ‘berger’ and ‘berg’ (‘shepherd’/‘sheph’). As
the following extract shows, Nice-Matin depicts the predator-prey in-
teraction attack through the shepherd's prism:

Ever since, at the Cavetiere's farm, a cow and a horse are missing.
Jonathan is very worried, just like his mother. “By foot, by horse and
by car, we have organized several rounds with friends and neigh-
bours. We went up to Saint-Barnabé and Coursegoules. We also
asked the hunters and the hikers but it remains impossible to find
those animals. The wolf must have made them run”. But where? And
then? What have they become?

Nice-Matin, 2010-11-24

The topic dedicated to debates toward the wolf's presence (topic 10)
was characterized by a higher association of the word ‘loup’ (‘wolf’)
with Nice-Matin, as well as a higher representation of institutional sta-
keholders (‘député’/‘deputy’; ‘ministr’; ‘president’), showing that the
wolf debate is directly linked to the institutional area. In contrast, Le
Monde's topic focused not only on the wolf but also on carnivore species
as the use of words such as ‘our’ (‘bear’), ‘espéc’ (‘species’) and
‘prédateur’ (‘predator’) illustrates. The following representative extract
shows that the mention of large carnivore is associated with conflicts
induced by several species:

The protection of large predators in France is questioned. After
voting the Bonrepaux amendment, ordering the capture of bears
implanted in the Pyrénées, the passions have risen up. Wolves in the
Alps might be the next target.

Le Monde, 2000-04-04

Considering the topic related to the public representations of wolf
and human interactions, Nice-Matin emphasizes the wolf and zoological
parks where wolves are hosted in the Alps (‘Boréon’, ‘parc’, ‘alpha’,
‘Saint-martin-vésub’), whereas Le Monde mainly focuses on a public
figure, a famous classical pianist (Héléne Grimmaud), who studies wolf
behaviour and has a passion for them. The representative articles from
Le Monde emphasize the interactions between artists and wolves, as
illustrated in the following extracts:

The pianist arrived half an hour late, tiny but strong. [...] “We are
right in the middle of a wolf vaccination and the day was restless.
We had to isolate those animals. They know what is going to happen
and they hate this day.

Le Monde, 2003-10-30

On screen, this best-seller [autobiography] tells the story of a young
jewish girl during the occupation [...] In 1941, she desperately
decides to join her deported parents in Ukraine, [...] Only with a
compass, the little girl survived thanks to the wolf protection that
she experienced in a German forest.

Le Monde, 2008-02-28

3.2. The effect of time and newspaper on topic prevalence

Le Monde's topics are all slightly increasing, though the confidence
interval remains too large to draw any conclusions. Three of the four
most prevalent themes increased in Nice-Matin. The topic dedicated to
debates involving wolves, stakeholders and institutions (topic 10) has
however decreased with a steep slope (Fig. 2).

4. Discussion

We conducted a STM analysis of a 21-year corpus on media cov-
erage of grey wolf recovery in France. Our objective was to identify
whether Le Monde and Nice-Matin differed their reference to the wolf
conflict by either focusing on human or carnivore species' aspects and in
terms of their use of the most prevalent topics.

4.1. Main findings

Our STM analyses showed that the most represented topics were
related to management aspects (wolf regulation — specifically lethal
methods and debates) and to the impact of the species on farmers' ac-
tivities. This result is consistent with a longitudinal study of the wolf
controversy in North American newspapers (Houston et al., 2008). In
France and North America, wolves are mainly apprehended through
their conflicting impacts on human activities and through aspects of
lethal regulation, which is likely to underline negative aspects of the
wolf recovery. However, in France we found that the representation of
wolves and human public interactions was the fourth most represented
topic suggesting that the species is also apprehended through less
conflicting dimensions.

Only one out of the four most represented topics steeply decreased
in prevalence in the regional press over the period. All other topics
increased for both newspapers. This illustrates an important decline of
the representation of debates involving wolves, stakeholders and in-
stitutions in Nice-Matin, which may be related to the progressive de-
crease in dialogue toward alternative management options after two
decades of incentive policies that have been led without a proper sci-
entific knowledge of their direct efficiency (Eklund et al., 2017). Fo-
cusing on content variations between Nice-Matin and Le Monde, we
showed that topics dedicated to lethal methods of regulations and de-
bates (topic 6 and 10) were more related to the large carnivore issue in
Le Monde, and to human stakeholders and concrete actions in Nice-
Matin. However, the topic dedicated to the impact of the wolf focused
on farmers in the national newspaper. The regional media referred
more to wolf and livestock interaction. Likewise, Le Monde focused
more on human individuals for the topic related to the public re-
presentation of wolf and human interactions, whereas Nice-Matin had a
higher representation of the wolf, anchored in specific places such as
zoological parks.

4.2. Generic vs. specific representation of the conflict

In each of the most prevalent topics, Nice-Matin appeared to be more
anchored in the specific conflict caused by the wolf return in France,
whereas Le Monde's most represented words were linked to a generic
view of the issue, either centred on legislative processes (topic 6) or
large carnivore issues (topic 10). In the topic dedicated to the re-
presentation of wolves and human public interactions, Le Monde re-
presentative extracts showed a focus on the artistic dimension and on
the wolf in general, instead of representing the specific interactions
with the wolf population that came back to France from the Italian
Alps. Nice-Matin's topic was strongly anchored in specific places with
the mention of zoological parks hosting wolves in the area. The geo-
graphical closeness between the regional newspaper and the specific
places mentioned can explain the higher representation of such places
in Nice-Matin. However, in Le Monde, the association of the topic with



topic 6

0.35
|

0.30

0.25
1

Expected Topic Proportion
0.15 0.20

0.05 0.10

1995 2000 2005 2010

year

topic 10

0.15 0.20
| |

Expected Topic Proportion
0.10
1

1995 2000 2005 2010

year

topic 8

0.25
|

Expected Topic Proportion

0.00
1

1995 2000 2005 2010

year

topic 12

Expected Topic Proportion

0.00
|

-0.05

T T T T
1995 2000 2005 2010

year
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art and humans showed that the potential positive aspects of the wolf
were not directly related to the current social-ecological implications of
its presence. Thus, the attractiveness of the species and its potential
added value for local development was mostly emphasized in Nice-
Matin, and was much less mentioned in Le Monde.

4.3. Position of newspapers toward nature- or human-centred world-views

In Le Monde and Nice-Matin, respectively generic and specific re-
presentations of the topics were associated with contrasted prevalence
of words referring to stakeholders and species for topic 6 and 10. In the
regional newspaper, topics directly related to the management issue of
the species were strongly anchored in human aspects of its presence.
Embedded in institutional and administrative dimension, wolf man-
agement has a more concrete representation and is strongly related to
humans directly involved in its control in Nice-Matin. Le Monde, how-
ever, referred to the issue in a more generic manner, focusing on wolf,
members of civil society (topic 6) and large carnivores (topic 10).

Apart from the fact that the wider context covered in Le Monde can
be related to its national distribution, which is remote from the specific
area impacted by carnivores (Gore and Knuth, 2009; Jacobson et al.,
2012), the use of generic terms is also likely to achieve a mitigation of
the conflict by reporting the attention on a wider issue and avoid the
emotional aspects that might be associated with the word ‘loup’ (‘wolf’).
Although anchoring the controversy into a larger context by using
wolf's hypernyms can be an efficient mean toward conflict attenuation,
it is also likely to miss the specificities of wolf presence in France.

Interestingly, Le Monde emphasized specifically human stakeholders
whereas Nice-Matin adopted an approach more centred on animal
species (wolf, livestock) for topics related to the impact of the predator
on the ground and to the representation of its public interactions with
humans.

By focusing more on the farmers in presentation of the topic dedi-
cated to the impact of the wolf on livestock, Le Monde puts emphasis on
human suffering and psychological effects of the wolf presence, and
thus induces the empathy of the audience for the most involved sta-
keholder of the conflict. In Nice-Matin, the topic is associated with the
representation of predator prey interaction that induces an important
focus on domestic animal loss and injuries, and thus also emphasizes
empathy of the audience for the breeder who has lost part or all of its
livestock. The regional newspaper thus remains centred on the impact
of the wolf on human stakeholders. By underlining either ecological or
human aspects of wolf predation, Nice-Matin and Le Monde tend to focus
on the same specific stakeholder (the breeder). In addition, Nice-Matin
underlined more the traditional aspects of the profession with the use of
the word ‘berger’ (‘shepherd’).

In Le Monde, the topic dedicated to the representation of wolves and
human public interactions is not directly related to the wolf issue, and
the positive representation of the species is limited to the human area of
art. In Nice-Matin, the topic is both anchored in space (zoological parks)
and highly related to the wolf, showing that the focus on the species is
associated with its presence in areas designed by humans. The much
reduced presence of human stakeholders associated with a higher re-
presentation of the word ‘loup’ (‘wolf’) contrasts with the topics related



to wolf management. The focus on the wolf is enabled here by the
captive nature of the species. Both in Le Monde and Nice-Matin, the
potential radiance of the wolf is narrowed to an area designed by hu-
mans, either conceptually (the art for Le Monde) or spatially (zoological
parks for Nice-Matin).

4.4. Potential consequences of either generic and nature-centred or specific
and human-centred combination in newspapers for topics related to
management issues

The generic representation of the management topics in Le Monde is
associated with an approach related on more global and ecological
aspects. In contrast, the specific approach of Nice-Matin is embedded in
human management of the wolf. Combining generic or specific in-
formation with more nature-centred or human-centred world-view is
likely to have an impact on the public perception of the conflict de-
pending on the newspaper. The audience directly involved with the
wolf will rather look for more detailed information, and then will have
access to a more human oriented approach with Nice-Matin, whereas a
reader with indirect interactions with the predator will be attracted to a
less detailed description of the conflict, which is more focused on a
broader ecological dimension. This focus is likely to reinforce the op-
position between rural and urban representations of the conflicts, and
emphasize gaps in the national and regional management of the wolf.

Although the nature of the impact of media on citizens' perception
still remains difficult to state, mass media studies often give access to
strong social representations, especially for HWCs, as most people are
more likely to learn about species such as large carnivores through mass
media than through direct interactions with them (Jacobson et al.,
2012; Bhatia et al., 2013). The media tend thus to be part of the con-
struction of public opinion on a HWC such as the wolf issue.

4.5. Assets and limitation of STM

Many studies on HWC media coverage have been conducted on
limited periods (no more than 10 years), using mainly descriptive sta-
tistical methods. STM is a consistent tool for agenda setting theory, as it
provides a statistical framework to identify the topics that define an
issue in a corpus, hence adding a powerful tool to the social scientist's
toolbox (Grimmer and Stewart, 2013). STM is an unsupervised method
in the sense that the topics are inferred from the data rather than as-
sumed prior to analysis, which is different from supervised methods
where the topics are defined by hand-coding a corpus of documents.
Besides, an advantage of the STM approach is its ability to handle large
corpus of texts that would be otherwise difficult, if not impossible, to
manage with more traditional techniques based on human coding. A
recent comparison showed that the identification of topics with STM
provided similar results to human coding (Roberts et al., 2014).

In this respect, STM could be a useful tool in a preliminary stage to
rapidly explore large sets of documents to identify pertinent existing or
new hypotheses that that can be tested with more qualitative ap-
proaches on media corpus (valence, discourse analysis), or semi-direc-
tive interviews. These interviews, possibly made of open-ended survey
responses, can be fruitfully analyzed with STM (Roberts et al., 2014),
therefore establishing a virtuous circle between qualitative and quan-
titative methods (Drury et al., 2011; Rust et al., 2017). Finally, STM
allows scientists to perform regression-type analyses by including cov-
ariates (metadata) to explain variation in prevalence and content. De-
spite these advantages, STM has a number of limitations. Besides the
complexity of the method and the difficulty in planning survey ex-
periments (Roberts et al., 2014), the method does not allow a direct
quantification of valence that is of interest when studying HWC press
coverage (e.g. Jacobson et al., 2012). In our case study, the valence
associated with either the wolf or the farmer could be tested in further
analyses.

In conclusion, our work highlights the value of using structural topic

modeling to address media coverage of a HWC. The increase of inter-
actions and exchanges between national and regional scales could allow
a more diversified media coverage of the wolf issue. Combining de-
tailed information and both nature and human-centred content could
help fill in the gaps between local and national representations of the
human/wolf conflict. As HWCs are increasingly covered by the media
worldwide, being able to identify trends in the main topics assigned to
an issue will contribute to a better understanding of the social re-
presentations that underlie environmental issues and may be useful to
shape new representations and improve conservation actions, dialogue
processes, public perception of HWCs and communication strategies for
state services and/or conservation NGOs.

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.biocon.2018.01.029.
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