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Abstract:
This study provides a large-scale mapping of the French media space using digital methods to estimate

political polarization and to study information circuits. We collect data about the production and

circulation of online news stories in France over the course of one year, adopting a multi-layer

perspective on the media ecosystem. We source our data from websites, Twitter and Facebook. We also

identify a certain number of important structural features. A stochastic block model of the hyperlinks

structure shows the systematic rejection of counter-informational press in a separate cluster which

hardly receives any attention from the mainstream media. Counter-informational sub-spaces are also

peripheral on the consumption side. We measure their respective audiences on Twitter and Facebook

and do not observe a large discrepancy between both social networks, with counter-information space,

far right and far left media gathering limited audiences. Finally, we also measure the ideological

distribution of news stories using Twitter data, which also suggests that the French media landscape is

quite balanced. We therefore conclude that the French media ecosystem does not suffer from the same

level of polarization as the US media ecosystem. The comparison with the American situation also allows

us to consolidate a result from studies on disinformation: the polarization of the journalistic space and

the circulation of fake news are phenomena that only become more widespread when dominant and

influential actors in the political or journalistic space spread topics and dubious content originally

circulating in the fringe of the information space.

Overview:

With the emergence of social networks, the circulation of digital information has profoundly changed the

overall structure of public media spaces. The flow of digital information has contributed to a series of

mostly harmful phenomena such as filter bubbles (Pariser, 2011 ; Bruns, 2019), disinformation (Allen &

al., 2020 ; Del Vicario et al., 2016), political polarisation (Bail, 2021 ; O'Hara and Stevens, 2015), hate

speech (Marwick, 2021 ; Silva et al, 2016) and, more broadly, the weakening of the authority of

traditional gatekeepers (Napoli, 2019 ; Wu, 2019). The consequences of the digital transformation of the

public space on traditional media, the shaping of public opinion as well as on democracy have been
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extensively studied (Persilly, Tucker, 2020). However, changes in public spaces are not only the result of

the emergence of a digital infrastructure for the production and exchange of information (Aral, 2020).

They depend on the history, organizational structure and dynamics that are specific to each national

context. The aim of this article is to show the historical, social and political specificity of the organization

of the French media space, by comparing it to the phenomenon of media polarization observed in the

United States. More precisely, we identify striking differences when comparing with similar methods the

structure of the  French digital mediaspace with the structure observed by Benkler et al. (2018) in the

case of  the United States. This comparison highlights the importance of social and political factors in the

organization of national information systems, even if they are all subject to the global effects of the

expansion of digital social networks.

In their research, Benkler et al. (2018) show that the polarization of political and media space has been

so forceful that it has set a boundary within the central media space. Outlets such as Fox News and

Breitbart, which have very large audiences, have become the relayers and translators of issues and

disinformation produced in the peripheries of the American public space, especially on far-right

websites. A (propaganda) feedback loop has developed in the United States, allowing information

produced by extremist niches to gain visibility at the centre of the public space (Kaiser et al., 2020), while

producing a very strongly polarized split between the major American media. Using digital methods that

provide a large-scale overview of the digital public space, our study shows that in 2019, in the French

case, we do not observe this disconnection within the space of professional media. This may explain why

false information has less of an opportunity to enter the general political agenda.

The growing availability of online data from various API points increasingly allows us to model the digital

public space as an ecosystem consisting of the interplay of various media platforms. Despite the

technical and modeling challenge it represents, cross-platform research has become mandatory for

capturing the realities of the contemporary media experience (Bode and Vraga, 2018; Boyd and

Crawford, 2012). This ambition motivates the design of this research which considers three distinct

layers of the digital public space to model the French media system distinguishing on top, the layer of

media websites contributing to the production of news, and below, two layers composed of online

conversation about these French news stories on Twitter and on Facebook (see Fig. 1). Each layer

corresponds to a different modeling of the structure of the media space. In the top layer, the

relationships between media are built from the hyperlinks between articles written by journalists. The

representation of the media space is akin to a measure of Y©¨mz¥n¨± produced by journalists' judgments

toward their colleagues. The second layer of the model is built thanks to the shares of media articles by

Twitter users. The corresponding media space representation is that of nxkv©fxbf: share counts measure

the influence of different news outlets within the specific social world of Twitter. Finally, at the third layer

of this model, we observe how Facebook users share links to articles in their daily bzx®f¥¦Y¨nzx¦. We

argue that Facebook because of its more conversational style and its less biased socio-demographic

distribution than Twitter (Mislove et al. 2011) is likely to exhibit distinct patterns that are useful to

explore the structure of online news consumption phenomena. This three-story mode offers a

comparative vantage point with the work of Benkler et. al. (2018) on the US media ecosystem.
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Fig 1. The three-level model of the digital media space - we distinguish between the media website

producing news stories online, and Twitter and Facebook where news stories are being shared,

commented on and discussed.

Rationale and main findings

Our empirical study spans over eighteen months,  from April 2018 to November 2019. Our corpus is

defined by a closed set of 421 prominent media outlets which we identified both from pre-existing

listings and from structural properties of the hyperlink network. We then used the advanced open

source web crawling solution Hyphe (Ooghe-Tabanou et al., 2018) to extract hyperlinks connecting one

media outlet with another. The organization of the resulting directed network is analyzed using a

stochastic block model (Peixoto, 2014). Its block structure shows how mainstream media establishes a

very clear frontier with counter-informational space thanks to a strict discipline in their hyperlink

distribution strategy. We then turn to Twitter and Facebook to measure how many times each story

coming from each block was shared. Statistics show that the attention is also very heterogeneously

distributed on both social networks, with contentious sources hardly receiving any attention.

Moreover, the French political system cannot be reduced to a one-dimensional opposition between

liberals and conservatives. As a matter of fact, the renewal of the traditional system of opposition

between right and left wing parties is being increasingly questioned in the public debate ever since the

election of Emmanuel Macron, who made his way to the Elysée with an ideologically blurred program

(Strudel, 2017), and who was famously epitomized by his tendency to abuse of rhetorics refusing

traditional left/right oppositions (“en même temps”). Beyond this recent evolution (and because both

the French electoral model as well as its political system are not simply bipartisan) it was impossible for

us to assign each media a political score in a straightforward way. As a consequence, we use latent

ideology scoring methods to embed Twitter users in a complex two-dimensional space and later

compute average political positions at the story and then the media level. In turn, this latent space
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allows us to measure the distribution of the political orientation of our full set of news outlets. In stark

contrast with the afore-mentioned study, we do not observe the same level of polarization of far right

sources.

The French media ecosystem seems to have self-disciplined in order to protect mainstream media from

the intrusion of potentially harmful players in the ecosystem. On Twitter we do not observe any

over-representation of extreme-right or extreme-left content. That being said, it does not mean that

alternative media outlets  at the periphery of the core set of outlets forming the “establishment

journalism” do not exist. They are simply not really visible in routine political situations. On the other

hand, when a long and important social movement such as the 4nvf¨¦ ;Y©xf¦ occupied the news from

October 2018 to June 2019, Facebook emerged as the main medium for the expression and

representation of the mobilization. The prevalence of Facebook can be explained, in part, by the social

homogeneity of the central media space and its remoteness from the grievances and demands from the

4nvf¨¦ ;Y©xf¦ (Ramaciotti Morales et al., 2021).

Data

In line with the multi-layered nature of the digital media space, our data collection strategy consists in 5

different datasets which are collected at 3 different layers:

- at the top level, we construct the hyperlinks network that links French media the one with the

other (D1);

- from the Twitter layer, we collect every single tweet citing our predefined set of news sources over

the same period (D2), and we also estimate the ideological position of nearly 350k Twitter users

following each at least 3 members of the French Parliament (D3);

- finally, we estimate the popularity of news stories on Facebook thanks to the Condor dataset (D4).

Media Websites

We first set the perimeter of French information media. We defined the list using a first set of sources

identified thanks to authoritative sources such as Wikipedia or Le Monde’s decodex . This first list of3

sources was then used as seeds from which we “snow-balled” to identify other prominent sources. We

used Hyphe (Ooghe-Tabanou et al., 2018) to perform this type of crawl. We stopped the process when

the crawl hit depth 3. The resulting network was then pruned to only keep nodes with at least one

incoming and out-going link. Overall, the procedure allowed us to capture 421 media sources. The final

list, although seeded using a pre-existing list, is hardly dependent on this first decision, since influential

websites are naturally “re-discovered” in the process because they tend to be linked by others. The

dataset D1 is a network of news sources composed of 421 nodes and 20992 directed edges. We did not

exploit the information about the number of links in-between media as the potential duplication of URLs

3 https://www.lemonde.fr/verification/
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referring to the same story complicated the interpretation of such information. The dataset is fully

documented and publicly accessible online.4

Twitter data

We collected two different datasets using the Twitter API: a collection of tweets citing French media

news stories and the network of Twitter users who follow French parliamentarians.

The selection process of our corpus of tweets is mirroring the composition of the top layer by using the

open source tool Gazouilloire (Ooghe-Tabanou et al. 2021) that leverages both Twitter’s live streaming

and search APIs. Since May 2018, we have been running a continuous collection of every single tweet

that cites URLs published by each of the media outlets present in our initial perimeter of media websites.

Our dataset D2 has amounted to nearly 100M tweets

We also collected a large network composed of the list of followers of French representatives in the two

chambers of the French Parliament, the Senate and the Assemblée nationale. Our data collection starts

with the set of 831 French parliamentarians (later referred as MPs) present on Twitter, assembled, and

curated continuously by NGO Regards Citoyens . We then proceeded to collect all the followers of the5

accounts of MPs. This collection was conducted in May 2019, and resulted in the constitution of a corpus

of followers that amounts to nearly 4.5 million unique Twitter accounts. We then removed followers

following less than 3 MPs, and again removed users which had a repeated set of followed MPs. We

finally obtained a bipartite network connecting 368.831 Twitter accounts to 831 MPs.

The construction of such a social network allows us in turn to follow the methodology described by

Barbera et al. (2015) for inferring ideological features through the multidimensional scaling of the graph

of the MPs and their followers (that we will describe later). The dataset D3 therefore consists in the

inferred ideological positioning of nearly 370k French Twitter users in a 2d latent space. Twitter

consequently provides an indirect way to estimate the degree of polarization of French Twitter as users'

positions in the ideological space can be used in turn to locate individual media outlets and analyze the

ideological distribution of French media.

Facebook data

Finally we are also interested in the consumption of news stories on Facebook. To estimate how popular

they are in terms of clicks, views and shares on the social network, we used the Condor dataset . The6

Condor dataset provides aggregated statistics about every URL shared on Facebook that attracted more

than 100 likes (over a period of 31 months) ranging from January 2017 to July 2019. A system of

differential privacy was added to the original statistics. However, the noise level is documented for each

6 We obtained access to the dataset through the Social Media and Democracy Research Grant “I read it on
Facebook” https://www.ssrc.org/fellowships/view/social-media-and-democracy-research-grants/grantees/cointet/

5 https://github.com/regardscitoyens/twitter-parlementaires

4 https://github.com/medialab/corpora/tree/master/polarisation/papers/2021-IC2S2
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Fig 2. The hyperlinks network connecting media outlets is structured in a two level block structure.

At the coarser grain, the 4 emerging groups of blocks have been interpreted as: Mainstream media,

Counter-informational space, Opinion Journalism and the Periphery.
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wfdnY (Mediapart, L’Humanité, Le monde diplomatique, etc.). The politicized younger media, in many

cases exclusively digital,  is exerting critical pressure on the wYnx¦¨¥fYw wfdnY continent. These ¥nlm¨ and

vfk¨ publications are sufficiently integrated into the wYnx¦¨¥fYw wfdnY space to receive, both right and

left, a fair number of links from the 5±¢f¥Ýbfx¨¥f and *fx¨¥f blocks of the wYnx¦¨¥fYw space. They are

not marginalized and constitute the political fringes of the French public sphere. However, there is a

striking structural asymmetry between the vfk¨Ý¯nxl and the ¥nlm¨ ¯nxl sub-spaces if we pay attention to

the matrix of links exchanged between the different blocks (Fig. 2). =fk¨ ¯nxl wfdnY seem more

self-centered citation-wise, and they also receive much less attention than ¥nlm¨ ¯nxl wfdnY from the

bz©x¨f¥Ýnxkz¥wY¨nzxYv ¦¢Ybf. This difference between the two groups highlights an important structural

fact: ¥nlm¨Ý¯nxl wfdnY could be a gateway between the wYnx¦¨¥fYw wfdnY and the

bz©x¨f¥Ýnxkz¥wY¨nzxYv ¦¢Ybf that more frequently produces dubious or manipulative information.

Nevertheless, the French situation is not at all comparable to the divided US mediaspace. The right-wing

media receive many links from the identitarian far-right outlets, but address few links in their direction.

*z©x¨f¥Ýnxkz¥wY¨nzxYv ¦¢Ybf has the most striking connectivity pattern as it hardly receives any links

from the rest of the ecosystem even though it  sends a lot of citations to the entire ecosystem. It clearly

illustrates how the most legitimate part of the media ecosystem purposely ostracizes media outlets

sharing misinformation or tries to impose its propaganda. A closer look at the counter-informational

space reveals three blocks which we labeled the HY¥Yvvfv Nxn®f¥¦f, Kf®zv©¨nzxY¥± ¥nlm¨, and 6dfx¨n¨Y¥nYx

Knlm¨ blocks. The first sub-space gathers websites that suggest the existence of alternative worlds. Two

families of publications emerge from this heterogeneous set: sites devoted to alternative health, and

those defending spurious theories based on supernatural effects or large-scale conspiracies. These sites

are recent, have a confidential audience and a very low PageRank, even if the themes they promote,

especially on health issues, have a much higher popularity on Facebook. The other two sub-spaces

match a traditional far-right split in France. The group of the ndfx¨n¨Y¥nYx far-right combines the most

traditionalist components of the French extreme right with the most radical ethno-racial identity fringes.

It is dominated by one of the most influential historical sites of the French extreme right, FDeSouche

(which stands for “Français de souche”) founded in 2006. Mixing ancient traditions of the extreme right

(catholic, conservative, royalist), these websites are characterized by their hostility to sub-Saharan and

Muslim immigrant populations. The Kf®zv©¨nzxY¥± Knlm¨ sub-space distinguishes itself from the

6dfx¨n¨Y¥nYx Knlm¨ by the centrality given to conspiracy and the domination of a World Order. The themes

it promotes are borrowed from both the right and the left to denounce the power of the elites,

American imperialism, and to accuse Freemasonry, the Illuminatis or the Jewish conspiracy. Egalité et

réconciliation, funded by Alain Soral, dominates a thriving galaxy of small websites.

Finally the Hf¥n¢mf¥± attracts less attention overall and proportionally less from z¢nxnzx tz©¥xYvn¦w. This

cluster of media brings together different types of specialized media: Local Press, Technology press,

Entertainment Magazines and Health Magazines & Tabloids. When citing media outlets outside, it is

mostly toward the 5±¢f¥Ýbfx¨¥f. Some of these media have a large audience but are significantly less

important in news coverage and political information.

The placement of professional media from both the right and the left at the top of the hierarchy of

authority of hypertext links demonstrates the permanence of the group of central media in the French
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information landscape. In spite of the promise of an upheaval of the media industry with the arrival of

new actors, outlets that dominate the media space existed before the development of the web. The web

has not reshuffled the cards in the information sector to transform the hierarchy of legitimacy. Even if

the web has indeed created specificities that will appear in the other subspaces of our cartography, a

process of standardization has allowed, in the French case at least, a rather traditional renewal of the

media hierarchy (Napoli, 2019 ; Hindman, 2018).

News diet using social media data

The previous section shows a clearly cut picture of the structure of the media production ecosystem with

counter-information space being ostracized by more legitimate outlets. We now turn to social media

news stories consumption statistics and try to quantify how much attention French users are giving to

each subspace online. We leverage our dataset, compiling every single tweet over a one year period (D2)

that cites a URL pinpointing to a news story from one of our media . We have plotted these statistics on

the histogram Figure 4.

We also plot certain aggregated topological features from the hyperlinks network. We observe that the

out-degree of blocks is quite homogeneous across the blocks. As we already observed in the previous

section, the highly hierarchical structure of the media hyperlinks network only shows in the uneven

distribution of in-coming links, which flow largely towards >Ynx¦¨¥fYw wfdnY (more than 50%).

Conversely, bz©x¨f¥Ýnxkz¥wY¨nzxYv ¦¢Ybf attracts less than 10% of the incoming links, which is much less

than the Hf¥n¢mf¥±, or A¢nxnzx ;z©¥xYvn¦w. One should also keep in mind that most

counter-informational links are actually endogenous.

When looking at statistics drawn from Twitter, we observe that the unevenness of visibility is even

stronger. Nearly two thirds of the tweets citing media outlets are citing wYnx¦¨¥fYw wfdnY. Less than 5%

of tweets are citing counter-informational media. Interestingly, the share of Twitter users who account

for those tweets is even smaller (around 2%). These results show that French Twitter users do not

circulate a larger share of links from peripheral or alternative media or from sources that may produce

questionable information. In fact, the opposite phenomenon is observed. When we take a "distant" look

at the French media ecosystem, Twitter influencers seem to focus even more on the most popular and

central newspapers of the professional journalism space.
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Fig 6. Ideological scaling of the French MPs followers/followees network. The second principal

component clearly distributed parties and Twitter user accounts on the right/left political dimension.

Representatives are colored according to the party they belong to. The colored circles correspond to the

average position of MPs in each of the main 10 French party.

This embedding allows, in turn, to measure the average ideological score of URLs shared on Twitter

(which can be approximated since the average ideology of its sharers), and how visible news stories are

according to their inferred ideological orientation. Here we simply computed, using the dataset D2, the

ideological distribution of the overall set of news stories shared on Twitter. More precisely, for each news

story, we were able to extract the ideological distribution of the Twitter users who shared this URL and

were part of D3. Adding distributions for every news story published by any of our media sources over a

one year period ,we can plot the blue distribution Fig 7. We observe that a larger number of tweets

originate from either extreme left or extreme right users, which is consistent with prior results obtained

in Spain (Barbera & Rivero, 2015). Interestingly, we plotted the same distribution in orange where the

contribution of each individual user was weighted by its number of followers. This  offers a rough

estimate of the reach of their tweet. The normalization operations give us a better image of the kind of

political landscape one can observe on Twitter. This distribution is clearly not bi-modal, challenging the

idea that the digital French public space could be split in two irreconcilable subspaces. Here, most of the

feed a “new” user on Twitter is likely to be exposed to is coming from users with the least extreme

political preferences.
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