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Abstract
Understanding how digital platform consumption relates to po-
litical alignment is paramount in contemporary democracies, yet
large-scale observational evidence across platforms and elections
remains scarce. We analyze passive mobile network metadata from
a major French Mobile Network Operator (MNO) covering ∼31%
of the market across urban and suburban metropolitan France dur-
ing the 2019 and 2024 European Parliament elections. Integrat-
ing demands for tens of mobile services, including social media,
news, messaging, and streaming, with socioeconomic indicators,
we model vote shares via Dirichlet regression. We find that digital
consumption provides independent, complementary signals of polit-
ical alignment that, for several parties, match or exceed traditional
socioeconomic indicators; combining both increases explanatory
ability by up to 28.23%. For instance, right-wing support is asso-
ciated with higher Facebook and TikTok consumption, whereas
online news, Twitter, and Instagram correlate with centrist and
progressive vote. These associations are consistent across 2019 and
2024, giving a population-scale view of how mobile platform use
relates to political alignment.

CCS Concepts
• Networks→ Network measurement; Mobile networks; • Ap-
plied computing→ Sociology.
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1 Introduction
The outcome of democratic elections has been traditionally studied
in relation to socioeconomic indicators such as education, employ-
ment, income, and age, which are known to correlate strongly with
political orientation and voter behavior [45, 70, 71, 85, 109, 119]. Me-
dia outlets frequently highlight these demographic divides through
polling and survey data: for instance, The New York Times has
reported on gender and age gaps in voter preferences [110, 111],
links between income and candidate support [113], and the effects
of unemployment on political leanings [112].

Yet, as citizens increasingly consume information through digi-
tal channels, political preferences are increasingly associated not
only with socioeconomic structures but also with patterns of news
exposure, social media engagement, and online communication–
dimensions that have only recently become measurable at scale.
Social media, in particular, has provided researchers with unprece-
dented access to behavioral data and studies have revealed strong
links between political polarization, electoral outcomes, and online
activity in popular platforms like Twitter [63, 107, 114, 115], Face-
book [74], and Reddit [26, 28, 101], suggesting that digital signals
can serve as behavioral proxies for vote preferences.

In fact, political actors themselves have recognized digital plat-
forms as powerful tools for voter outreach and influence. Since
the infamous Cambdrige Analytica scandal, where data from 80
million users fraudulently captured through Facebook was lever-
aged to influence the 2016 U.S. presidential elections [52], news
outlets have reported numerous cases of significant expenditures
in sponsorship campaigns [68], microtargeting strategies tailored
to specific demographics [67], or circulation of suspicious content
seeking to influence voters [92] in platforms that include X, Tik-
Tok, or Facebook. Prior research has in fact proven that Instagram
and YouTube have become key spaces for political communication
and agenda-setting [36, 65, 84, 106], as also demonstrated by the
highly unanticipated, massive voters’ endorsement of social media
influencers with little prior political visibility [11, 95].

The trends above also raise growing concerns about fairness
and manipulation in democratic processes, due to increasing risks
that malicious actors exploit online ecosystems to amplify divisive
narratives and misinformation, particularly during election peri-
ods [23, 25, 31, 73]. The severity of the matter is leading to dedicated
regulatory frameworks like the Digital Services Act (DSA) in the
European Union (EU) [66], as well as to targeted countermeasures
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such as transparency and content moderation measures enacted
by social media companies [82], public-private partnerships estab-
lished to educate voters on misinformation [18], or transparency
tools deployed to identify digital advertisement-based disinforma-
tion campaigns [13, 14, 22, 94].

All these considerations emphasize the importance and urgency
of understanding the complex relationships between digital content
consumption and political alignment. A large body of work is in fact
already available on the topic, inquiring into political engagement
and participation [16, 40, 44, 58, 61, 71], polarization [7, 9, 12, 31, 46,
57, 64, 69, 117] populism [16, 19, 59, 93, 105], micro-targeting and
personalized political advertising [14, 55, 78, 103, 120], extremism
and radicalization [15, 50, 51, 86], or misinformation[1, 22, 32, 122].
Political science research on the links between digital media and
electoral behavior has taken two main forms. On the one hand,
causal studies have exploited variations in the mobile communica-
tion infrastructure and service availability to unveil that broadband
penetration in Italian and German municipalities increased populist
party support [104]; 3G expansion widened partisan polarization in
the U.S. [79]; 3G adoption reduced confidence in governments [53];
Twitter’s staggered U.S. rollout shifted moderate voters’ preferences
toward liberal positions [42]; or Facebook activity by the AfD party
caused increases in hate crime incidence in Germany [83]. On the
other hand, observational analyses revealed asymmetric news ex-
posure among over 200 million Facebook users, with conservative
audiences disproportionately encountering misinformation [49];
widespread fake news display during the 2016 U.S. election in Face-
book, although with limited individual persuasion effects [3]; or
accurate predictions of political orientations of 1,000 German voters
via machine learning of their web browsing patterns [62]. However,
as detailed in Appendix F, no prior work explored the relationship
of vote intents of large populations with a wide range of mobile
application categories simultaneously.

In this paper, we contribute to closing the gap above by leverag-
ing large-scale measurements of mobile service consumption from
a major MNO in all urban and suburban areas of France during the
2019 and 2024 European Parliament elections. We use geographical
demands for tens of applications such as Facebook, Instagram, or
online news (illustrated in Figure 1b–d) and assess if and to what ex-
tent they are associated with political vote across these communes
(depicted in Figure 1a and Figure 1e for two major competing par-
ties). We also juxtapose and combine digital consumption with
traditional socioeconomic indicators like income, employment, or
urbanization levels (shown in Figure 1f–h) to compare the asso-
ciative strength of each class of feature. Indeed, a qualitative look
at Figure 1 already suggests that positive correlations may exist
between, e.g., a political preference for Rassemblement National
and a combination of higher usage of Facebook and lower income,
or that local favor for La France Insoumise may be associated to a
higher consumption of news or significant unemployment.

Our approach is observational: we characterize population-scale
associations between digital consumption and political alignment,
without claiming causal mechanisms. By exploring in a systematic
way these associations, our work yields the following contributions.
• We carry out a large-scale quantitative analysis of the relation-
ships between a wide range of mobile services and political

alignment across urban and suburban communes in metropoli-
tan France, using passive traffic data from a single MNO covering
∼31% of the French mobile market. To the best of our knowledge,
this is the first study to characterize multi-platform mobile appli-
cation consumption and its associations with electoral outcomes
at high spatial resolution and over millions of voters.

• We introduce a dedicated correlation analysis framework that
aligns mobile service consumption with legacy socioeconomic
indicators and uses Dirichlet regression to model electoral out-
comes, enabling a multivariate analysis of vote shares across
political parties.

• We show that mobile service consumption substantially en-
hances the explanatory power of conventional socioeconomic
models, improving by 28.23% the captured variance across all
parties in the 2024 elections. Our results provide evidence that
digital usage carries behavioral and contextual signals about
political alignment that traditional indicators do not fully cap-
ture, and suggest a growing role across the two studied elections,
with the improvement in model accuracy increasing by 7.6%
from 2019 to 2024.

• We uncover several interpretable relationships between specific
digital behaviors and political orientation, such as the positive as-
sociation of Facebook usage with Rassemblement National votes
or the alignment of Instagram demands with centrist and pro-
gressive parties. We also reveal temporal shifts in the predictive
role of platforms like Twitter1, which transitioned from centrist
engagement in 2019 to a higher consumption in areas where La
France Insoumise had a higher votes shares in 2024.

2 European Elections in France
France holds European Parliamentary elections every five years
alongside all EU member states. Parties must obtain at least 5%
of total votes to secure seats; we focus on the two most recent
elections, held in 2019 and 2024.

Throughout, we place each qualifying party on a Left-Right
(LR) axis (0 = far Left, 10 = far Right) drawn from the ParlGov
dataset [34, 35] based on the Chapel Hill Expert Survey [96]; Figure 2
summarizes the results of both elections along this axis.

Six parties cleared the 5% threshold in 2019 and seven in 2024,
hence we focus on those and aggregate all remaining parties into a
single others category to account for 100% of votes. As also shown in
Figure 2, between the two elections the French political landscape
experienced a modest rise in polarization, with growing support for
the ideological extremes (La France Insoumise and Rassemblement
National), the emergence of Coalition Réveiller and Coalition La
France fière, and the relative weakening of centrist political forces.
Yet the positioning of all main groups remained fairly stable, which
lets us juxtapose our analyses for the two years and carry out a
meaningful longitudinal study. An extended electoral context is
provided in Appendix I for readers unfamiliar with the French
political landscape.

1Twitter underwent a change in ownership through a private acquisition on October
27, 2022, and was re-branded as X in 2023. For consistency across the 2019 and 2024
elections, we retain the name Twitter for the service.

2



Digital Consumption and Political Alignment: Evidence from Mobile Data Across Two European Elections in France IMC '26, October 12�16, 2026, Karlsruhe, Germany

(a) Rassemblement National (b) Facebook (c) Instagram (d) Online news

(e) La France Insoumise (f) Median Income (g) Unemployment Ratio (h) Population Density

Figure 1: Spatial distributions across a representative subset of urban and suburban French communes of the percentage of votes
for Rassemblement National (a) and La France Insoumise (e) in the 2019 European Parliamentary election; symmetrical Revealed
Comparative Advantage ( sRCA) for (b) Facebook, (c) Instagram, (d) online news in the week preceding the election; and (f)
median income, (g) unemployment ratio, and (h) population density in 2019. Within each panel, the four maps correspond to
communes in the regions of Lille (top-left), Bordeaux (top-right), Paris (bottom-left), and Lyon (bottom-right). Details on the
sRCA transformation are in Section 3.3.

3 Data
Our study hinges upon the integration of multiple data sources:
socioeconomic indicators, election results, communes boundaries,
and raw mobile network tra�c, which are presented next. In order
to make our results reproducible and to further research, we provide
a curated version of the dataset used in this work together with the
analysis and modeling code in a public repository2, see Appendix C
for a detailed description of the data and code availability. The raw
mobile tra�c data remain under Non-Disclosure Agreement (NDA).

These diverse data types yield high heterogeneity in terms of
geographical resolution and scale representation, which requires
alignments in the spatiotemporal dimensions as well as in the scale
rendering, as discussed in Sections 3.2 and 3.3, respectively. Table 1
consolidates the key characteristics of the resulting dataset.

3.1 Sources
Mobile tra�c data. Two measurement campaigns were conducted
in 2019 and 2024 in collaboration with a majorMNO that operates
under two commercial brands: its main brand and a low-cost sub-
sidiary, together serving approximately 22 million mobile lines

2https://github.com/nds-group/digital-consumption-political-alignment-france

(around 3.9 million of them under the low-cost brand in 2019) and
representing a 31.9% share of the French mobile market in 2019, a
share that remained at 31.5% in 2024 [89, 91]. Both brands share the
same backbone infrastructure where the measurement probes are
deployed, yielding a single dataset that captures the full combined
subscriber base with no sampling, in contrast to platform-API-based
approaches, where even large samples can introduce systematic
bias [33]. The campaigns collected byte counts of mobile service
demands at a 1-minute granularity across approximately 17•600 and
25•900 base stations (cell sites) nationwide, and covering 22 and 27
popular mobile services, in 2019 and 2024 respectively, identi�ed by
proprietary Deep Packet Inspection (DPI) classi�ers; the additional
services in 2024 (e.g., TikTok, Disney+) re�ect platforms that gained
prominence between the two elections. For our analysis, we group
these services into �ve categories: Social Media, News, Streaming,
Messaging, and Mobile Services (i.e., the union of all tracked ser-
vices). Figure 4 reports every individual service under its category
header for both elections. Complete technical information about
the network architecture, probe deployment, andDPIclassi�cation
is in Appendix B. Since our focus is on mobile consumption leading
up to the elections, the campaigns measured data from the week
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(a) 2019

(b) 2024

Figure 2: European Parliamentary election results in France,
for parties meeting the 5% vote threshold.

Table 1: Mobile tra�c dataset at a glance. The MNO operates
two commercial brands, that share a single backbone and
are captured as one unsampled dataset. Mobile services are
split across thematic categories. Base-station counts denote
physical radio cell sites.

2019 2024

Mobile lines �21”8 M �22”0 M
of which low-cost brand 3”9 M 4”8 M

Mobile market share 31”9% 31”5%
Base stations (nationwide) 17•567 25•894

in analyzed communes 12•871 15•832

Mobile services (total) 22 27
Social Media 6 7
News 6 6
Messaging 3 5
Streaming 7 9

Urban & suburban communes 4•102
Coverage (registered voters) �66%
Measurement period 19�25 May 2�9 Jun
Analysis hours weekday 20:00�07:00

preceding polling days in each year, i.e., May 19�25 in 2019 and
June 2�9 in 2024.
Socioeconomic indicators. To understand how socioeconomic
factors compare to mobile service demand and how much they
can explain election outcomes, we incorporate median income, un-
employment rate, and population age structure (i.e., the number

of inhabitants within speci�c age ranges). These three variables
consistently dominate electoral models in France and Western Eu-
rope [17, 47, 108] as discussed in detail in Section 6. The indicators
were obtained from the National Institute of Statistics and Economic
Studies [88], which collects and produces data about the French
economy and society. Figures 1f�h illustrate the spatial distribution
of median income, unemployment ratio, and population density for
sample communes in 2019.
Election results. Electoral results were obtained from the French
Ministry of the Interior's open data portal [29, 30]. The datasets
include the regional code, number of valid, blank, and invalid votes,
party names, candidates, and the number of valid votes obtained
by each of the competing parties at each polling station.

3.2 Spatiotemporal Consolidation
The datasets used in our study exhibit di�erences in their temporal
and spatial granularity. Resolving these discrepancies is critical to
accurately measuring the relationships among the target variables
of our study, as discussed next.
Areal consolidation. Election results are collected at the bureau
de vote (i.e., polling station) level and subsequently aggregated at
commune, department, regional, and national levels. Similarly, cen-
sus data and socioeconomic indicators are collected for individual
households and aggregated into the di�erent administrative units,
the most accurate being the Islets Regrouped for Statistical Infor-
mation (IRIS). For privacy reasons, income and unemployment data
are only published for administrative areas with more than 2•000
residents [88]. Only a subset ofIRISzones meet this threshold,
whereas most communes, which represent the second most gran-
ular geographical zoning, do. Therefore, we adopt communes as
the spatial unit for our analysis, which lets us (8) access complete
data for the vast majority of the French territory unlike what hap-
pens with IRISzones, (88) immediately relate electoral outcomes
and socioeconomic indicators that natively employ communes as
aggregation levels, and (888) achieve a suitable trade-o� between
the preference for higher geographical resolutions and the need for
the spatial interpolation of data to be dependable.

The last point above relates to the fact that mobile service tra�c
is geo-referenced at the level of radio access antennas, whose loca-
tion is known but whose precise coverage area is not disclosed by
the MNO for con�dentiality reasons. In order to perform a spatial
mapping of the mobile service demands recorded at each antenna
and align the digital consumption to the other data sources, we rely
on the widely adopted practice of relaying on a Voronoi tessellation
of space [77, 81, 97, 116]. This approach is illustrated in Figure 3 and
consists in partitioning the target space (whole France3 in our case)
into Voronoi cells (middle layer in the �gure) based on the location
of the radio access antennas (lower layer). Voronoi cells are then
spatially intersected with the commune boundaries (top layer) to de-
termine the fraction of each cell overlapping with every commune.
Since individual subscriber positions are unavailable, we follow
the standard practice inMNO spatial analysis of assuming uniform
tra�c distribution within each Voronoi cell [ 10, 39, 48, 76, 100];

3European elections are hold in all French territories, which include several overseas
departments like French Guiana or Guadeloupe. Yet our analysis focuses exclusively
on so-called metropolitan France, as the mobile network data does not cover French
territories globally.
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Figure 3: Illustration of areal-weighted interpolation be-
tween Voronoi tesselation and administrative units.

the overlap fractions serve as weights to proportionally allocate
antenna tra�c to communes. Cell-level misattribution from this
assumption is expected to average out upon aggregation across the
multiple cells that overlap each commune.

This areal-weighted interpolation process is reliable when the
radio access infrastructure is dense but introduces artifacts in under-
populated regions where antennas are sparsely deployed [80]. To
avoid the problem, we restrict our analysis to suburban and urban
communes [87] where the cellular network is composed of a large
number of closely located sites each supporting multiple antennas.
The selected 4•102 communes (identical across both election years)
account for approximately 66% of the eligible voting population
and generate over 70% of the mobile demand, which lets us look
at more stable mobile service usage patterns and reinforces the
statistical dependability of our analysis.
Temporal consolidation. A temporal mismatch also exists be-
tween the mobile tra�c data and the socioeconomic indicators.
While mobile service consumption is highly dynamic, census data
is relatively static, updated only during periodic survey campaigns.
For this study, we use the 2024 edition of the census dataset [88],
whose indicators date from 2019 and 2021, the latter being the
closest available to the 2024 election at the time of writing.

Mobile service demands measured within a given area over the
whole observation period of one week before each election may
not exclusively re�ect the digital behavior of the local inhabitants,
as they include contributions from commuters, temporary visitors,
or passers-by. To improve the alignment between the local voting
population and the monitored digital consumption, we restrict our
investigation to tra�c usage during evening and night hours, i.e.,
when people are most likely to be at home. Speci�cally, we con-
sider mobile network tra�c generated between20:00 and07:00
on weekdays only, since previous work [20] shows that mobile

application usage peaks around20:00 and remains relatively stable
throughout the evening. We show in Appendix G that this choice
does not a�ect the analysis in signi�cant ways in our case and
similar results are obtained under di�erent daytime or full-day
windowing.

3.3 Scale Consolidation
The variables underpinning our analysis are heterogeneous and
span very di�erent value ranges. For instance, median income is
measured in Euros and can take any value from 11•000 to 52•000,
unemployment is expressed as a percentage over the local popula-
tion, and mobile tra�c demands are byte counts per minute. This
calls for re-scaling the variables so that their correlations are best
exposed in the regression.

The issue is especially severe for tra�c demands, where the
volumes induced by di�erent mobile services vary signi�cantly. For
example, a video streaming application inherently generates much
higher tra�c than a messaging one, even if they feature similar
customer populations and per-user screen time. As a result, in our
mobile tra�c dataset, the top 10 applications in 2024 are responsible
for more than 87% of the total mobile demand, and scrolling through
TikTok, the single service generating the most data, causes over
104� higher tra�c than browsing online news, which may however
be a more important service to explain political alignment. To
ensure comparability across mobile services, we employ a modi�ed
version of the Revealed Comparative Advantage (RCA) index [8],
originally developed in economics to measure a country's relative
advantage or disadvantage in the production of speci�c goods or
services based on trade �ows. TheRCA, and its application to
network tra�c characterization, has also been established in the
literature [48, 80, 116]. More precisely, we reinterpret this metric
to capture a service advantage across communes, i.e., to expose
communes where the usage of a service is substantially di�erent
than the national average.

Formally, for each commune and mobile service, we �rst aggre-
gate the total byte counts (accounting for both uplink and downlink
tra�c) across all evening and night hours of the reference week
before each election. Next, we normalize the obtained values by the
number of local inhabitants to obtain the per-capita consumption
) 8 9of a given service9in commune8. The associatedRCAindex is
then computed as:

RCA8 9=
) 8 9•

Í
: ) 8:Í

� ) �9 •
Í

�
Í

: ) �:
• (1)

where
Í

: ) 8: is the total tra�c per inhabitant in commune8, aggre-
gated over all services,

Í
� ) �9 is the mean tra�c per inhabitant for

service9observed across all communes, and
Í

�
Í

: ) �: is the total
tra�c generated by the average inhabitant of France. Therefore,
the enumerator captures the mean prevalence of a speci�c service
9within the total mobile demand in a commune8, whereas the
denominator represents the same metric but at a national scale, i.e.,
when aggregating digital usage data from all communes.

A service9is said to have a comparative advantage in commune
8if RCA8 9¡ 1, implying a higher-than-ordinary usage of service9
in that commune; conversely ifRCA8 9Ÿ 1 suggests that service9
presents a comparative disadvantage, i.e., a reduced adoption in com-
mune8with respect to the national average. However, theRCAmay

5


	Abstract
	1 Introduction
	2 European Elections in France
	3 Data
	3.1 Sources
	3.2 Spatiotemporal Consolidation
	3.3 Scale Consolidation

	4 Explaining Election Results
	4.1 Correlation Analysis
	4.2 Regressing Vote in Multiparty Elections

	5 Results
	5.1 Goodness of Fit
	5.2 Spatial Analysis
	5.3 Coefficient Analysis

	6 Limitations of the Study
	7 Conclusions
	Acknowledgments
	References
	A Ethics
	B Mobile Network Data
	C Data and Code Availability
	D Sample Representativeness
	E Representativeness of SRCA
	F Political Science Literature
	G Time-of-Day Sensitivity
	H Model Fit Statistics: AIC, BIC, and Log-Likelihood
	I Elections Background

