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Abstract
Political campaign activities are increasingly digital. A crucial part of digital campaigning is communication efforts on 
social media platforms. As a forum for political discourse and political communication, parties and candidates on Twitter 
share public messages and aim to attract media attention and persuade voters. Party or prominent candidate hashtags are a 
central element of the campaign communication strategy since journalists and citizens search for these hashtags to follow 
the current debate concerning the hashed party or political candidate. Political elites and partisans use social media strategi-
cally, e.g., to link their messages to a broader debate, increase the visibility of messages, criticize other parties, or take over 
their hashtags (hashjacking). This study investigates the cases of the most recent 2017 and 2021 German federal elections 
called 'Bundestagswahlen'. The investigation (1) identifies communities of partisans in retweet networks in order to analyze 
the polarization of the most prominent hashtags of parties, 2) assesses the political behavior by partisan groups that amplify 
messages by political elites in these party networks, and 3) examines the polarization and strategic behavior of the identified 
partisan groups in the broader election hashtag debates using #BTW17 and #BTW21 as the prominent hashtags of the 2017 
and 2021 elections. While in 2017, the far-right party 'Alternative für Deutschland' (AfD) and its partisans are in an isolated 
community, in 2021, they are part of the same community as the official party accounts of established conservative and liberal 
parties. This broader polarization may indicate changes in the political ideology of these actors. While the overall activity 
of political elites and partisans increased between 2017 and 2021, AfD politicians and partisans are more likely to use other 
party hashtags, which resulted in the polarization of the observed parts of the German political twitter sphere. While in 2017, 
the AfD polarized German Twitter, 2021 shows a broader division along the classical left–right divide.
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1  Introduction

Social media communication as digital campaigning is 
essential to political election campaigns (Gibson and Röm-
mele 2004; Gibson et al. 2014; Lilleker et al. 2017). The 
COVID-19 pandemic further increased the importance of 
digital campaign tools, e.g., for the 2021 German federal 
elections, the 'Bundestagswahlen 2021'. For political can-
didates, politicians and parties, journalists, party support-
ers, and politically interested citizens, Twitter is an essential 
platform for public debates. These public debates on Twitter 

organize around hashtags that link users' tweets to a particu-
lar topic. The acronyms of the German word for the federal 
elections (Bundestagswahlen) have been among the most 
frequently used hashtags1 (#BTW17 and #BTW21) to con-
nect campaign tweets to the general election issue during 
the election cycles.

While prior work monitored the frequency of political 
party and candidate hashtags in German election campaigns 
on Twitter, previous analyses do not account for the strategic 
use of hashtags regarding political opponents (Stier et al. 
2018b). Several scholars named this strategy hashtag hijack-
ing (Hadgu et al. 2013; Van Dam and Tan 2016, Xanthopou-
los et al. 2016) or, in short, 'hashjacking' (Bode et al. 2015; 
Darius and Stephany 2019). In the German context, prior 
work showed that the German far-right party 'Alternative für 
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Deutschland' (AfD) used hashjacking as a political commu-
nication strategy (Darius and Stephany 2019). Additionally, 
politicians and partisans shared vaccination-skeptic mes-
sages during the COVID-19 pandemic and used hashtags 
strategically to influence the broader debate on the pandemic 
(Darius and Stephany 2022). This study extends prior work 
by investigating the strategic hashtag use by political elites 
and partisans during the final phase of the 2017 and 2021 
German federal election campaigns. Election campaigning 
comprises a unique opportunity to observe political commu-
nication efforts by parties and candidates. Correspondingly, 
the study examines strategic hashtag use of political party 
hashtags and compares the polarization of these hashtag 
discourses during the 2017 and 2021 election campaigns.

The study proceeds as follows: the background (2) section 
briefly outlines different historical phases of political cam-
paigning and the role of the media (2.1). After that, it discusses 
the use and functions of digital campaigning methods focus-
ing on political communication on social media (2.2). Then it 
discusses online polarization and strategic political behavior 
online, such as hashjacking (strategic hashtag use of other 
political parties' hashtags), which comprises a strategy pre-
dominantly used by right-wing populists/far-right actors (2.3). 
Section (3) formulates the research hypotheses based on exist-
ing literature and prior work. Section 4 introduces the research 
design based on data collection (4.1), network approach (4.2), 
and explanation of the measures (4.3). Successively, Sect. (5) 
presents the analysis and results, followed by the discussion 
Sect. (5) that reviews the findings (5.1), limitations of the study 
(5.2), and concludes with a reflection on the broader meanings 
of the findings for political campaigns and democracy.

2 � Background

Studying online polarization and strategic communication 
as digital campaigning speaks to political science, media 
studies, network science, and interdisciplinary social media 
research. While this section introduces literature on Twit-
ter as a campaigning tool and forum for public debate and 
reflects on strategic political behavior on Twitter, it also aims 
to provide an interdisciplinary readership with a short intro-
duction to the development of political campaigning and 
the media. Correspondingly, this section first introduces a 
short history of political campaigning and then reviews the 
most relevant literature on the strategic use of social media 
in political campaigning and communication.

2.1 � Political campaigning and the media 
as a process

In order to grasp changes in digital political campaigning, 
it is crucial to contextualize the historical development and 

different phases of political campaigning in the past two 
centuries. Most of the existing literature distinguishes three 
or four eras of political campaigning that correspond with 
broader technological and societal developments (Strömbäck 
2008; Hjarvard 2013; Esser and Strömbäck 2014; Couldry 
and Hepp 2017; Hepp 2019). It is common to differenti-
ate between premodern, modern, and postmodern periods 
of political campaigning and their typical campaign prac-
tices (Schmitt-Beck and Farrell 2002; Norris 2004). More 
recently, scholars argued that campaigning moved into a 
fourth phase due to the influence of digitalization on the 
media and politics (Strömbäck 2008; Blumler 2016,; Magin 
et al. 2017; Römmele and Schneidmesser 2016; Römmele 
and Gibson 2020). The Democratic Obama campaign in 
2008 is often seen as an early exemplary case, laying out 
strategies of how to implement web-based communication 
and "big data" in a political campaign (Gueorguieva 2006; 
Lilleker and Jackson 2013; Gerodimos and Justinussen 
2015).

The catalyzation of trends fueled by technological change 
distinguishes the fourth era from prior eras, leading to a 
new form of data-driven campaigning (Römmele and Gibson 
2020). With the growing adoption of social media platforms 
and the Internet, web-based or digital political campaigning 
has spread globally (Gibson et al. 2014; Dimitrova and Mat-
thes 2018). Due to the wide use of social media in politics 
and the related power of platforms as information gatekeep-
ers, social platform architecture and governance become 
crucial factors for the quality and legitimacy of democracy 
(Gillespie 2018; Cowls et al. 2022; Stockmann 2022). This 
increased importance of digital technologies and data analy-
sis in campaign operations and organization is reflected in 
the transition of political communication from mass media-
based to a more direct, interactive, and networked type of 
communication with the electorate, targeting of campaign 
messages, and an increasingly international dimension of 
political campaigns with interferences by foreign actors. 
Moreover, a qualitative separation of digital and data-driven 
campaigns may occur into a rational-scientific approach on 
the one hand and an emotionalized subversive approach to 
campaigning on the other that may benefit populist par-
ties (Römmele and Gibson 2020). Social media provides 
a platform for public debate and communication beyond 
traditional media like print, television, or the radio. The 
following section will discuss Twitter's role as a forum for 
political debate and a political communication tool in elec-
tion campaigns.

2.2 � Twitter as a political communication tool 
and forum for public discourse

From the beginning of social media use in politics, aca-
demics have asked whether it would enhance direct 
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communication between politicians, journalists, and citi-
zens. This direct communication could indicate a more par-
ticipative or, to quote Habermas, a more "public sphere-like" 
democratic space (Habermas 1991; Ferree et al. 2002; Dahl-
gren 2005; Colleoni 2014; Ekman and Widholm 2015; Rau 
und Stier 2019).2 In several studies, there was no consistent 
indication of increased communication between political 
'elites' and citizens, but politicians and journalists commu-
nicate primarily with each other in public (Grant et al. 2010; 
Verweij 2012; Nielsen and Vaccari 2013; Oelsner and Heim-
rich 2015; Jensen 2017). Within these online spaces, can-
didates, political representatives, and parties communicate 
with the public, and journalists and citizens interact with 
these messages (Gibson et al., 2014). Concerning the capaci-
ties for campaigning and the central questions of which tar-
get groups political communication reaches, social media 
differ significantly due to mediation effects based on their 
varying structures, communication mechanisms, and user 
audiences (Bossetta et al. 2018, Stier et al. 2018b, Bronstein 
et al. 2018). In Germany, for instance, Facebook reaches a 
much broader demographic group than Twitter3 and parties 
may leverage social media to reach young voters (Copeland 
and Römmele, 2009). On Twitter, however, elite actors such 
as politicians react to trends such as rising hashtag debates 
and aim to influence media reporting, meaning that jour-
nalists cover their political messages, which has multiplier 
effects in reaching the public (Larsson and Kalsnes, 2014; 
Kreiss 2018). In general, studies question whether social 
media lead to interactions between voters and politicians 
(Graham et al. 2013; Oelsner and Heimrich 2015; Caton 
et al. 2015). During campaign periods, politicians, such 
as members of parliament in Germany, tend to use Twitter 
more actively and differently to non-campaigning times. For 
instance, they refer more often to the broader election topics 
or hashtags instead of sharing content from their personal 
lives (Nuernbergk and Conrad 2016).

With regards to election campaigns, social media play a 
multifaceted role. Social media as digital tools for political 
elites affect political campaigning practices mainly by their 
four main functions (1) organizational structures and work 
routines, (2) presence in online information spaces, (3) sup-
port in resource collection and allocation, and (4) symbolic 
uses in the sense of political marketing (Jungherr 2016). 
Symbolic uses and presence in online information have been 
the focus of scholars working on populism, extremism, and 

media research. For extreme parties and their political nar-
ratives, social media offer additional channels for political 
communication in which extreme political actors do not need 
to follow the values and norms of traditional mass media and 
are thus able to spread their respective ideologies (Engesser 
et al. 2017). The ideology of right-wing populist parties 
builds on the rhetoric construction of (1) anti-elitism/estab-
lishment, (2) anti-migration, and (3) anti-Muslim stances. 
Notably, these three pillars of right-wing populist rheto-
ric and policies polarize voters against something and, in 
particular, against certain groups of people (Mudde 2004; 
Mudde and Kaltwasser 2013). Social platforms and messen-
gers are desirable for right-wing populist and radical-right 
parties as political challengers who often have a hostile atti-
tude toward established media and sometimes limited access 
to traditional media channels (Engesser et al. 2017; Jungherr 
et al. 2019; Koc-Michalska and Klinger 2021). Thus, right-
wing populist actors and movements have benefited dispro-
portionately from the emergence of social media since they 
can circumvent traditional media and communicate directly 
to their target audiences (Stier et al. 2018b; Jacobs 2018). 
Besides, direct contact with political actors and the repre-
sented ideologies enables the self-socialization of citizens 
into right-wing populist beliefs and worldviews (Krämer 
2017; Schumann et al. 2021).

Furthermore, social media also provides an opportunity 
for top-down leadership claims for populist parties and 
politicians. Social media provided additional channels for 
communication with and between political elites, partisans, 
and the electorate. Hashjacking of political adversaries and 
the strategic hashtags use of broader discourses increase the 
representation of populist messages on social media (Darius 
and Stephany 2019, 2022). What remains unclear is whether 
strategic hashtag use and hashjacking also increase online 
polarization during campaign times.

2.3 � Online Polarization as a Strategy?

There has been conflicting evidence on the relationships 
between social media and socio-political polarization (Gari-
mella and Weber 2017; Bail 2018, 2021). It is yet unclear 
whether social media (1) might reduce polarization by ena-
bling access to a more diverse set of information and news 
(Stier et al. 2021) or (2) might increase or accelerate polari-
zation tendencies by algorithmic enforcement of opinions, 
e.g., by the formation of so-called echo-chambers, or (3) 
whether online polarization on social media solely reflects 

2  While the political discourse on these platforms is public or semi-
public, e.g., in large Facebook groups), the online spaces are privately 
owned and algorithmically governed by social platform corporations 
(Gillespie 2017; Katzenbach and Ulbricht 2019).
3  This representative online study by German public broadcasters 
ARD and ZDF summarizes results of online media use for different 
demographics https://​www.​ard-​zdf-​onlin​estud​ie.​de/​files.

https://www.ard-zdf-onlinestudie.de/files
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differences in the social and political (offline) world.4 Even 
the assumption that exposure to a more diverse set of infor-
mation and political views may reduce polarization is ques-
tionable or even counterfactual (Bail et al. 2018). Besides 
this unclarity about interpretations, various definitions of 
offline polarization hamper academic consensus (Bramson 
et al. 2017; Tucker et al. 2018). Regarding polarization, 
social media provide a chance to analyze political behav-
ior by elites and partisans (Gil de Zúñiga et al. 2020). For 
instance, individuals self-sort into ideologically aligned 
communities by retweeting their behavior when using 
political party hashtags (Conover 2011; Conover 2012). This 
sorting happens because most users retweet in support of 
messages, especially regarding political hashtags and topics 
(Metaxas et al. 2015). Consequently, strategic hashtag use 
by politicians and users' retweeting behavior may result in 
polarized political hashtag debates in which communities 
reflect camps with contrasting political ideologies.

Hashtags enable Twitter users to interact in so-called 
ad-hoc publics outside their follower networks5 and link 
their tweets to a broader conversation (Bruns and Burgess 
2011). Consequently, hashtags allow for ad-hoc (political) 
debate on Twitter and are used frequently by politicians and 
journalists (Enli and Simonsen 2018). Political elites and 
partisan groups employ strategic behavior such as retweet-
ing or hashjacking (using political opponents' hashtags) to 
influence these public debates. Usually, elite actors such as 
politicians or social media influencers issue messages using 
hashtags strategically, and partisans amplify their messages 
by sometimes excessive retweeting. These strategic expres-
sions may increase online polarization caused by political 
elites and partisans' self-sorting into ideological camps 
(Conover 2011; Garimella and Weber 2017).

Political elites strategically use party and campaign 
hashtags to increase their visibility and support their party 
in election campaigns. In contrast to traditional political 
communication via mass media, this constitutes a new form 
of so-called networked campaigning. Networked campaign-
ing is characterized by the increasing importance of net-
worked communication logic and logic of connective action 
(Bennett and Segerberg 2013; Klinger and Svensson 2015). 
These new logics result in equally new forms of strategic 
political communication behavior. Two forms of strategic 
political online behavior on Twitter that political elites 
and partisan groups frequently exercise are 1) "retweeting" 

(amplifying someone else's message) and 2) "hashjacking" 
(using hashtags of political opponents) as a particular form 
of hashtag use to take over the hashtag of political oppo-
nents (Bode et al. 2015). Regarding retweeting, in political 
contexts, many users only retweet messages they support, 
which results in ideologically aligned groups and polar-
ized retweet networks (Conover et al. 2011). These partisan 
groups coordinate to use political opponents' hashtags, lead-
ing to spontaneous jumps in the polarity of hashtags or even 
polarizing hashtags in the long term (Hadgu et al. 2013; 
Weber et al. 2013). In the case of Germany, hashjacking was 
used strategically by the far-right party AfD as a polariza-
tion strategy (Darius and Stephany 2019) and a disinfor-
mation strategy during the COVID-19 pandemic (Darius 
and Stephany 2022). In practice, hashtag hijacking can be 
challenging to distinguish from strategic hashtag use, which 
connects individual messages to broader political debates. In 
the German case, however, far-right actors were much more 
likely to use other party hashtags, e.g., to hashjack, or link 
to broader COVID-19-related debates than partisans of other 
parties, which indicated a coordinated and strategic use by 
AfD politicians amplified by partisans (Darius and Stephany 
2022). This isolation of the far-right partisans differs from 
other partisans or party supporters in one large community 
with other parties and journalists. Beyond national politics, 
partisan groups, such as far-right partisans, may also coor-
dinate transnationally with the aim of hashjacking hashtags 
of social movements such as #MeToo (Sorce 2018; Knüpfer 
et al. 2020).

Regarding social movements, Twitter may also facili-
tate the spread of conspiracy narratives and enable the 
mobilization of disinformed social movements, e.g., dur-
ing the COVID-19 pandemic (Darius and Urquhart 2021). 
While political elites, such as official politicians or political 
influencers, create content, partisans drive the dynamic by 
amplifying messages. This mechanism lies at the center of 
the analysis of strategic hashtag use and provides a funda-
ment for formulating the research questions in the following 
section.

3 � Research questions

While prior work investigated the role of strategic hashtag 
use and 'hashjacking' as a strategy used predominantly by 
far-right actors in the German Twittersphere, this study 
explores the use of party, chancellor candidate, and broader 
election debate hashtags during the election campaigns. 
During campaign times, political debates intensify, which 
may result in hashtag debates that are more polarized in 
contrast to periods outside election cycles. Besides, political 
elites, such as parties, members of parliament or election 
candidates, and political partisans have higher incentives to 

5  Twitter started displaying content from outside the follower net-
works in users' home timelines to break up so-called bubbles. https://​
help.​twitt​er.​com/​en/​using-​twitt​er/​twitt​er-​timel​ine.

4  The differentiation between the online and offline world employed 
here is not a analytical, but rather a communicative distinction since 
digital media have become deeply entangled in our everyday offline 
practices.

https://help.twitter.com/en/using-twitter/twitter-timeline
https://help.twitter.com/en/using-twitter/twitter-timeline
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behave actively on social media and criticize political adver-
saries for gaining media attention or persuading undecided 
voters. Revisiting prior work on 'hashjacking' (Darius and 
Stephany 2019; 2022) and Twitter use in (German) political 
campaigns (Stier et al. 2018a) and based on the presented lit-
erature on 'hashjacking' and strategic hashtag use, the study 
formulates the following research questions. It is worth not-
ing that using a party hashtag when politically opposed is 
not automatically hashjacking. However, messages are often 
issued strategically by politicians and political influencers. 
Thus, only if there is a significant degree of coordination, as 
expressed in a higher presence and likelihood of partisans 
to use other parties' hashtags, should this be understood as 
hashjacking.

(RQ1): Did AfD partisans aim to hashjack other par-
ties' hashtags during the election campaigns in 2017 and 
2021?
(RQ2): Was the average activity of partisan communities 
around the party and election hashtags higher in 2021 
than during the 2017 federal election campaigns?
(RQ3a): Do AfD partisans appear as an isolated com-
munity in the #BTW17 retweet networks?
(RQ3b): Do AfD partisans appear as an isolated com-
munity in the #BTW21 retweet network?
(RQ4): Are right-wing partisans of the AfD more likely 
to engage in the macro-debate #BTW17 and #BTW21 
hashtags than partisans of other parties?

4 � Research Design

This section elaborates on the data collection (4.1), intro-
duces the network approach and community detection of 
partisan groups as an assessment of polarization (4.2), and 

presents the measurement approach (4.3) to further examine 
online polarization and strategic political online behavior 
during the 2017 and 2021 German federal election cam-
paigns. Figure 1 illustrates the pipeline of the analysis.

4.1 � Data collection

The study collects Twitter data by accessing Twitter's appli-
cation programming interface (API) for academics.6 Twit-
ter's historical API access allows the retrospective collection 
of user timelines or tweets of hashtags. For two reasons, 
hashtags are the macro-level selection criteria (Weller et al. 
2013). First, party hashtags are important campaign goals 
used by politicians, supporters, journalists, and the main 
party accounts. Secondly, journalists and citizens might use 
Twitter hashtags to inform themselves about the latest news 
on the party. This information function may consciously or 
unconsciously serve as an indicator of public support for that 
party. This online debate is not representative but may have 
significant consequences, e.g., influencing media reporting. 
Consequently, the collection focuses on party hashtags for 
all parties that entered the federal parliament (#AfD, #CDU, 
#CSU, #FDP, #GRUENE, #LINKE, #SPD) plus candidate 
hashtags as the last names of the three top candidates (#Bae-
rbock, #Laschet, #Scholz). Additionally, the study analyses 
the broader debates on the elections represented by the most 
used hashtags regarding the Federal elections in 2017 and 
2021 are #BTW17 and #BTW21 as the acronyms of the 
German word 'Bundestagswahlen.'

The observation period is the final week before the elec-
tions in 2017 and 2021, in which we expect intensified 

Data Collec�on

• Hashtag Collec�on (macro level)
• Twi�er Historical API
• crea�on of edgelists of  retweet 

networks

Par�san community 
detec�on
• Visualiza�on of retweet networks 

as graphs
• Community detec�on using 

modularity/Louvain algorithms

Bi­par�san polarisa�on 
of party hashtags 
• distribu�on between pro­party 

par�sans, the  largest community 
of  pol�ical adversaries and other 
groups

Co­occurence in elec�on 
discourses #BTW17 and 
#BTW21
• Community co­occurrence 

assesses with logis�c regression 
models 

Fig. 1   Pipeline of the analytical approach to assess the polarization of hashtags within and between hashtag discourses

6  https://​devel​oper.​twitt​er.​com/​en/​produ​cts/​twitt​er-​api/​acade​mic-​
resea​rch.

https://developer.twitter.com/en/products/twitter-api/academic-research
https://developer.twitter.com/en/products/twitter-api/academic-research
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campaigning efforts by parties, candidates, and supporters. 
The study first identifies partisan communities and hashjack-
ing efforts using party hashtags during the two observation 
periods and, second, investigates the role of these partisan 
groups within the broader political debate on the elections 
represented by the #BTW17 and #BTW21.

4.2 � Network approach for the detection of partisan 
communities

Political networks may represent many different relations, 
such as parliamentary co-sponsorship (Fowler 2006), coa-
lition formation (Maulana et al. 2022), organizational ties 
(Hafner-Burton et al. 2009), or political news diffusion on 
social platforms (Grinberg et al. 2016). In social network 
analysis, nodes represent individuals, and edges indicate 
relations or interactions. When aggregated, this relational 
data enables the graphical visualization and statistical 
analysis of the structure of networks (Wassermann and 
Faust 1994; Carrington et al. 2005; Scott 2017). A network 
approach is favorable for the structural analysis of social 
media since communication on most platforms is networked 
by design. On Twitter, for instance, by linking to other users 
via @mentions, retweeting, or linking messages to a topic 
using hashtags (#). Retweeting creates a link (edge) between 
two accounts (nodes), constituting a network. These retweet 
networks often cluster into multiple communities, and for 
political hashtags, these communities may have different 
political party affiliations or ideologies (Conover 2012). 
Thus, retweet networks provide the chance to assess ideo-
logical alignment and opinion leaders within communities 
where people self-sort by their retweeting behavior (Conover 
2012; Bruns et al. 2016). This self-sorting into different ide-
ologically aligned communities occurs because most users 
retweet in support of messages they ideologically agree with 
(Boyd et al. 2010; Metaxas et al. 2015). Moreover, users 
adopt retweets quicker than using hashtags in individual 
tweets (Oliveira et al. 2021). Therefore, the analysis focuses 
on the retweeting networks of the chosen hashtags to iden-
tify partisan communities and assess the polarization of the 
political debates on Twitter.

The analysis assumes that the network consists of two 
major partisan clusters. The more significant the propor-
tion of accounts in these clusters, the more polarized is the 
network. In prior work on the German context, partisans 
of the far-right AfD constituted an isolated community in 
several political party hashtags (Darius and Stephany 2019) 
and Covid-19-related hashtags (Darius and Stephany, 2022) 
retweet networks. In contrast, partisans and politicians of 
all other parties gather in a large community with journal-
ists and media outlets. Consequently, AfD partisans, as sup-
porters of a reasonably new anti-establishment party, have 

polarized the political discourse on Twitter as represented 
by retweet networks of common hashtags.

The analysis builds on the networked structure and the 
visualization of retweet networks in Gephi using the Force2 
layout algorithm (Bastian et al. 2009; Jacomy et al. 2014). 
In the first step of the analysis, the modularity-based (com-
munity detection) algorithm assigns the nodes to different 
communities based on the structural properties of the net-
work graph (Newman 2006; Blondel et al. 2008; Fortunato 
2010). Being retweeted is highly unequally distributed (Bild 
et al. 2015). Therefore, a qualitative content analysis of the 
30 most retweeted accounts in each party network makes 
sense of the clustering (White and Marsh 2006; Mayring 
2014; Krippendorff 2018). Tables 2 and 3 illustrate an exam-
ple of the analysis of the 30 most retweeted accounts in 
#BTW17 and #BTW21. To account for the skewed distribu-
tion of being retweeted, the study uses a log-transformation 
that works for most social network data and also produces 
acceptable results for social media data (Broido and Clauset 
2019).

Partisan communities often center around official party 
accounts such as @AfD or @dieLinke (or the other party 
accounts). In prior studies, a closely connected far-right par-
tisan community, whose activity was much higher than that 
of other communities, formed around official AfD accounts 
and amplified their political messages by retweeting (Darius 
and Stephany 2019). This pro-/contra-poformer party leader 
and chancellor candidate Arlarization of each party retweet 
network and assigned community memberships by the Lou-
vain algorithm enables partisan groups' identification.7 In a 
further step, the analysis assesses the occurrence of these 
groups in the broader debates (here #BTW17 and #BTW21).

4.3 � Measurement of polarization and strategic 
hashtag use

The investigation of the research questions builds on a net-
work approach that enables the visualization and analysis 
of the structure and identifies partisan communities in the 
party retweet networks via the Louvain community detection 
algorithm. The study uses the terms' community,' and 'clus-
ter' interchangeably since communities of politicians and 
partisans appear as clusters in the network structure. In party 
hashtags, the proportion of AfD partisans to the pro-party 
community indicates the extent of hashjacking (RQ1). The 
analysis measures the average activity of partisan groups 
(RQ2) by the weighted outdegree retweet network of nodes 

7  To allow reproducibility of the study, network edge lists and 
anonymized data on network measures is publicly accessible on the 
author's GitHub profile: https://​github.​com/​phili​ppdar​ius/​SNAM_​
Darius_​2022.

https://github.com/philippdarius/SNAM_Darius_2022
https://github.com/philippdarius/SNAM_Darius_2022
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in the pro-party partisan community within each party 
hashtag. The weighted outdegree, also accounting for the 
number of reciprocated edges, signifies the number of times 
an account retweeted another account. In order to examine 
(RQ3a) and (RQ3b), the study assesses the assumed isola-
tion of the AfD partisan cluster in two steps. At first, the 
investigation of the retweet network topology indicates the 
networks' potential polarization between partisan communi-
ties, and second, a qualitative content analysis of the most 
retweeted accounts (with the highest indegree) indicates the 
political ideology of the communities.

The analysis proceeds with logistic regression models to 
test each partisan group's binary likelihood of co-occurrence 
in one of the two main clusters on the broader #BTW17 and 
#BTW21 debates. The response (independent variable) of 
being in one of the two largest communities in #BTW17 and 
#BTW21 is binary since most nodes are assigned to these 
two communities (see Table 1).

The realization of Yi (community membership in 
#BTW17 and #BTW21 retweet networks) yi is random and 
binary (0,1) with the probabilities �i and �i − 1 . Assuming 
no ideological sorting, observations within each partisan 
group should have the same probability of co-occurring 
in the right-wing partisan community in #BTW17 and 
#BTW21. The distribution of Yi is binomial with the param-
eters �i and ni ; Yi ∼ B(ni,�i).

The log-odds are calculated as: �i = logit
(

�i

)

= log
�i

1−�i
 

and the odds for co-occurring in the partisan cluster (in the 
party retweet networks) and the right-wing partisan com-
munity in #BTW17 and #BTW21.

The logistic regression models assess cross-cluster homo-
phily between partisan clusters and an identified right-wing 
community in the #BTW17 and #BTW21 retweet networks 
(RQ4). The resulting odds as outputs of the logistic regres-
sion models indicate how likely partisan groups from the 
party networks co-occur in the more extensive retweet net-
works of #BTW17 and #BTW21. A high likelihood of parti-
san co-occurrence in clusters of the broader electoral debate 
indicates the ideological closeness of these groups. Similar 
directions of the odds indicate membership in the same sig-
nificant clusters. If partisans of one party are isolated in one 
community, as hypothesized for AfD partisans in (RQ3a) 
and (RQ3b), they should have the opposite odds direction 
as all other parties.

yi =

{

1, if the ith node is co - occurring in the right - wing partisan cluster

0, otherwise

5 � Results

This section presents the results of the analysis. The first 
part compares German political party hashtags polariza-
tion between the two election periods in 2017 and 2021. 
The community detection identifies a pro-partisan cluster 
and a contra cluster as the largest community with highly 
retweeted members of other parties. Then, the analysis com-
pares the activity of different partisan groups. After that, 
the focus lies on the structural assessment of the large-scale 
hashtags #BTW17 and #BTW21 and investigates the likeli-
hood of (strategic) hashtag use of different partisan com-
munities. The main finding is a differently polarized elec-
toral debate on Twitter between 2017 and 2021. While the 
far-right party AfD was a segregated community in 2017, 
in 2021, the AfD is in the same cluster as the center-right, 
conservative parties (CDU and CSU) or the liberal party 
(FDP). Section (6) further discusses this central finding and 

the findings regarding the individual hypotheses.

5.1 � Partisan polarization of party hashtags

Political hashtag debates often polarize into two or more 
communities. Prior research has shown that a far-right clus-
ter led by official accounts of the AfD polarized German 
party hashtags (Morstatter et al. 2018; Darius and Steph-
any 2019). Most of the observed retweet networks of party 
hashtags distribute into two central clusters, (1) the AfD 
community and (2) another cluster containing major news 
outlets and politicians of other parties. For the observa-
tion periods in 2017 and 2021, the modularity-based Lou-
vain algorithm identifies these communities, and then a 
qualitative content analysis assesses the 30 most retweeted 
accounts. This way, AfD communities and the partisan com-
munity of the other party are identified. After applying a 
community detection algorithm, the analysis compares the 
identified communities with the share of accounts of the 
overall network. Figure 2 displays the proportions of the 
pro-party partisans and contra clusters (largest commu-
nity containing partisans of other parties) for the selected 
hashtags of major German parties. The polarization between 
AfD partisan and other partisan communities has increased 
for several hashtags, especially for the Greens and the CDU. 
Moreover, Table 1 summarizes the cluster proportions of the 
three most significant clusters in the retweet networks during 
the observation periods in 2017 and 2021.
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The only remarkable difference is the growth of the two 
major clusters for #GRUENE and #CDU, caused by the 
AfD partisan community (contra) and their partisan com-
munity's growth in the Greens case. Except for the slight 
decrease in bi-polar polarization for #CSU and #FDP, there 
is an overall tendency of higher polarization between the 
two largest partisan communities, which relates to RQ1. The 
results indicate a higher level of bi-polar polarization for 
party hashtags in 2021.

5.2 � Behavior of partisan communities

While RQ1 concerned the distribution of accounts in two 
partisan communities, it does not account for the activity 
of partisan clusters. The activity of the partisan cluster is 
subject to RQ2, which raises the question of whether the 
average activity of partisan communities was higher in the 
2021 elections than in the 2017 elections. Figure 3 shows the 
distribution of log-transformed partisan activity (accounts 
that retweet) and network elites (accounts that are most 
often retweeted by others) for partisan communities in each 
retweet network.

The distribution shows differences between 2017 and 
2021. At first, AfD partisans are much more active than 
partisans of other parties. Besides, the retweets are more 
unequally distributed than for other communities. AfD net-
work elites have much higher values of weighted indegree as 
the number of being retweeted than the elites in other party 
networks. Additionally, the activity of other party supporters 
increased notably between 2017 and 2021, especially for the 
AfD, FDP, and CDU, as indicated by the means in the box-
candle plots in Fig. 3.

After analyzing the use of party hashtags and identi-
fying partisan communities within the retweet networks, 
the analysis proceeds with analyzing the co-occurrence of 
these communities in the broader debate on the elections. 
This co-occurrence is an indicator of strategic hashtag use. 
Additionally, the co-occurrence of partisans from differ-
ent parties indicates ideological closeness between groups 
(Fig. 3).

5.3 � Polarization of the broader electoral debate 
(RQ3a & RQ3b)

The acronym hashtags of the Bundestagswahlen as #BTW17 
and #BTW21 are common hashtags to refer to the upcoming 
elections on Twitter. Figure 4 represents the retweet net-
works of #BTW17 (top) and #BTW21 (bottom) during the 
observation period. Two large clusters divide the network. 
The coloring indicates the community assignments of indi-
vidual nodes based on the Louvain algorithm (Blondel et al. 
2008; Chen et al., 2018). In contrast to earlier observation 
periods in 2017, official CDU, CSU, or FDP accounts are 
also part of the blue AfD partisan cluster in which official 
AfD accounts and the German tabloid BILD are the most 
retweeted accounts (Fig. 6). A qualitative content analysis 
of the 30 most retweeted accounts in Tables 2 and Table 3 
shows that AfD politicians are present in the blue cluster in 
2017 and 2021. In 2021, however, CDU politicians were also 
in the same cluster. Table 4 illustrates the changing cluster 
co-membership of official party accounts between 2017 and 
2021. While the AfD was isolated as the only party in the 
blue cluster in 2017, in 2021, the AfD, CDU, CSU, and FDP 
are located in the blue cluster indicating a broader left–right 
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Darius, P. (2022) Partisan polarization of party hashtags

Fig. 2   Column chart of pro-partisans for each party and contra-
communities as members of the largest community consisting of 
other partisans. A qualitative content analysis of the most retweeted 
accounts identifies partisanship and ideological differences between 
communities. The contra-communities for all parties except the AfD 
consist of AfD partisans, whereas the contra community in the AfD 

network consists of other parties' partisans and official accounts as 
well as media outlets (a public discourse cluster rather than partisan). 
The chart indicates the proportion of partisan communities as a per-
centage of all users retweeting the party hashtags during the observa-
tion periods in the federal election campaigns in 2017 and 2021
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division that the following section further investigates. The 
analysis proceeds by examining partisan groups retweeting 
political elites in the different clusters to investigate RQ4.

5.4 � The likelihood of partisan co‑occurrence 
in the broader electoral debate (RQ4)

The analysis investigates the likelihood of co-occurrence in 
partisan communities and the communities in the broader 

discourses as an indication of strategic hashtag use. The 
qualitative assessment implied that the #BTW21 debate is 
more broadly polarized than #BTW17. The logistic regres-
sion output as the odds of co-occurrence confirms the first 
observation of the network analysis in Sect. (5.2) that indi-
cated a polarization along a classical left–right party divide. 
Partisans of the AfD, CDU, CSU, and FDP are much more 
likely to occur in the right-leaning community (blue color), 
whereas partisans of left parties such as the Greens, SPD, 
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Fig. 3   Activity of partisans from different parties contrasted between 
the final week of the election campaign in 2017 and 2021. The distri-
bution of retweeting others and being retweeted is much more skewed 

for the AfD, where higher values are more frequent than for partisans 
of the other parties
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and LINKE are unlikely to appear in this right-leaning 
cluster. In contrast to earlier studies where AfD partisans 
actively polarized the Twittersphere, this is a broader polari-
zation between political ideologies in which users self-sort 
by their retweeting behavior. Moreover, the resulting odds 

for the candidate hashtag in Fig. 6 indicate a similar co-
occurrence pattern.

However, it is unclear what caused these differences in 
partisan retweeting behaviors. Possible explanations could 
be, (1) political elites retweet different accounts such as 

Fig. 4   Retweet network 
polarization of #BTW17 (top) 
with 72,745 nodes and 168,239 
edges and #BTW21 (bottom) 
with 91,789 nodes and 225,925 
edges during the final week of 
the campaigns before the 2017 
and 2021 German Federal elec-
tions. Both retweet networks 
are clustered and filtered to 
only show accounts retweeted 
more than 100 times during 
the observation period. In 2017 
red cluster contains significant 
media outlets and all parties 
except the AfD (blue cluster). 
In 2021 red cluster contains 
major media outlets and left 
parties. However, the CDU and 
the main accounts of the FDP 
and CSU are located in the 
blue cluster dominated by AfD 
politicians
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media sources, (2) retweeting users/partisans retweet more 
closely along classical right-left divides, (3) the AfD may 
have become part of the conservative mainstream and is 
retweeted by similar users that also retweet the other par-
ties, or the other parties have moved toward the AfD, and 
AfD partisans tend to be more likely to retweet CDU, CSU 
and FDP accounts. The following section will discuss these 
potential explanations and summarize the findings and limi-
tations of the study.

6 � Discussion

This study investigates the structure of the German politi-
cal party and candidate hashtags during the final week of 
the campaigns before the election. The analysis focuses 
on online political behavior such as strategic hashtag use 
and hashjacking, a politically motivated networked com-
munication strategy. The term refers to a coordinated use 
of hashtags commonly used by or referring to a politically 
opposed group. While using other parties' hashtags is not 
per se strategic, the analyses confirm the hypotheses that 
partisans and politicians of the German far-right party AfD 
are more likely to use other parties' hashtags and appear as 

a partisan group in all other party hashtags displayed by 
the contra bars in Fig. 5. Moreover, Fig. 2 illustrates that 
AfD partisans show much higher activity than other, more 
heterogeneous groups. Understanding the mechanisms of 
"hashjacking" as a far-right communication strategy con-
tributes to making sense of the overproportioned representa-
tion of far-right actors and opinions on social platforms, e.g., 
Twitter. During the election period, this may also result in 
multiplier effects regarding traditional media reporting and 
may therefore affect the media debate and voter decisions 
during the final week of the election period.

In contrast to the 2017 elections, however, AfD partisans 
in 2021 do not appear as an isolated group but in a joined 
community with CDU politicians and partisans. This joined 
community shows the higher likelihood of co-occurrence 
in Fig. 4 and shared community membership of AfD and 
CDU accounts that is highly apparent during the qualitative 
assessment of the most retweeted accounts. assessment of 
the most retweeted accounts in Table 2 and Table 3. The 
high likelihood of AfD and CDU partisan's co-occurrence in 
a right-wing network cluster (in #BTW21) indicates that the 
parties have become ideologically more similar. The follow-
ing sub-sections reflect on this main finding and the study's 
limitations.
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Fig. 5   Log-likelihoods of the co-occurrence of partisans in the 
two major communities of the broader debate on the elections on 
#BTW17 in 2017 and #BTW21 in 2021. The column chart contrasts 

the univariate outputs of the logistics regression models for each par-
tisan community and potentially co-occurring in the right-wing com-
munity (blue)
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6.1 � Findings

The analysis showed that the Twittersphere, represented 
by essential political hashtags during the German Federal 
election, has polarized into a so-called left–right divide 
between party supporters. While in 2017, AfD partisans 
were located in an isolated cluster and effectively polarized 
the hashtag discourse on the elections, the 2021 #BTW21 
shows a broader polarization, especially between the AfD 
and CDU on the one hand and Greens, SPD, and LINKE 
on the other side. Partisan clusters of the FDP and CSU 
are also in the right-wing cluster, with a lower likelihood 
of partisan co-occurrence as measured by the odd ratios 
in Fig. 4. This assessed polarization as the proportion of 
accounts represented in the AfD and the respective party 
community results from self-sorting of retweeting individu-
als and the content provided by political elites. For instance, 
in the CDU community, politicians of the party's right like 
Friedrich Merz or former president of the internal intel-
ligence agency 'Verfassungschutz" Hans-Georg Maaßen, 
were among the most frequently retweeted. The closer loca-
tion of AfD and CDU in the network structure and broader 
polarization may indicate a political shift of Germany's larg-
est party, CDU. This indication of a political shift appears 
sensible since Friedrich Merz has become the party leader 
after the election and former candidate Armin Laschet step-
ping. Armin Laschet's resignation.

Moreover, the broader left–right polarization and higher 
closeness of CDU partisans and AfD partisans may indicate 
an increasing online polarization of social media and online 
news sharing and consumption that was visible in the US 
media system during the Trump campaign in 2016 (Benkler 
et al. 2018). While the AfD did not increase its vote share, 
it seems like the CDU has moved closer to the AfD and its 
online partisans or become more 'retweetable' for AfD parti-
sans. This indicates an ideological shift and may have some 
forward indication since a right shift within the party was 
realized when Friedrich Merz became the new party leader 
after former party leader and chancellor candidate Armin 
Laschet stepped back after the elections. The findings under-
line a changing ideological political sphere in Germany. The 
study demonstrates the usefulness of network approaches for 
monitoring large-scale online discourses and digital political 
campaigning activities on social media platforms.

6.2 � Limitations of the study and methodology

The study design and methodology also come with some 
limitations. First, choosing hashtags as selectors also limits 
the analysis to the streams of debate and information (Bur-
gess and Bruns 2012; Weller et al. 2013). However, increas-
ing the visibility of party hashtags is a campaign goal of 

parties interested in increasing the frequency of messages 
referring to the organization and its election promises and 
policy plans. Concerning the assessed frequencies, the retro-
spective collection may not contain tweets that Twitter or the 
owners of the accounts, or accounts that deleted themselves 
or were deleted by Twitter, e.g., for automation or conflicting 
with the community guidelines. However, a study by Keller 
and Klinger (2019) indicated that automated accounts, so-
called social bots, only played a limited role in the German 
political Twittersphere during the 2017 Federal elections.

Another limitation of the study is the focus on retweeting 
behavior, which leaves out quote tweets and mentions. The 
focus on retweeting has been chosen for two reasons. Firstly, 
the network structures and mechanisms differ between tweet 
types (Conover 2011). Secondly, the retweet networks repre-
sent the debates sufficiently since most tweets in the selected 
hashtag debates are retweets.

Additionally, modularity-based community detection has 
some limitations. Modularity values and respective cluster 
detection vary slightly when repeated. Due to this varia-
tion, the reproducibility of the research has its limitations. 
However, the edge lists of the analyzed retweet networks 
and Gephi output data on measures like centrality values 
and community memberships are published on the authors' 
GitHub account[1] to allow for a replication of the approach. 
This data allows colleagues a comparative assessment of the 
results, e.g., by applying various community detection algo-
rithms to test the limits of modularity maximization for com-
munity detection (Lancichinetti and Fortunato 2009; 2011; 
Gates et al. 2016). The study recognizes existing research 
design limitations and encourages further research based on 
the collected data and methodological approach.

6.3 � Further research

The study finds a broader level of polarization during the 
election campaigns in 2021, indicating an ideological shift 
of the CDU. Thus, it is vital to continuously investigate the 
political Twitter sphere, e.g., as a potential indicator of ideo-
logical shifts in the political spectrum. Due to this visualiza-
tion and analysis of political behavior, Twitter constitutes 
something like a political big data microscope. With regards 
to the findings of this study, further research needs to assess 
whether the level of polarization into a clear left–right divide 
was only a side-effect of higher politicization, activity, and, 
thus polarization, during the campaign period or whether 
it marks a lasting shift of the German political sphere. The 
findings align with a move toward more conservative CDU 
leader Merz after the elections and may have had an indica-
tor function for ideological shifts of political parties and rep-
resent individual and party positions (Ceron 2016; Sältzer 
2022).
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Further research should also investigate whether mem-
bership in partisan communities varies over time and, if 
so, precisely for what proportion of its members. Moreo-
ver, it remains under-researched to what extent community 
memberships in retweet networks represent differences in 
political beliefs or offline political behavior. The associa-
tion between online and offline political behavior can be fur-
ther investigated by linking social media and survey data 
(Beuthner et al. 2021; Karlsen and Enjolras 2016; Stier et al. 
2020; Sloan et al. 2020). Further methodological research 
should investigate social media data linked with panel sur-
vey data during elections to better understand to what extent 
the polarization of hashtag discourses represents different 
political alignment and a temporal perspective also opin-
ion dynamics. Moreover, the left–right division found in 
the communicative behaviors could be extend by compar-
ing language-use in the communities (Däubler and Benoit 
2021). While further research should investigate the impact 
of the AfD and media outlets on the political sphere on- and 
offline, the observed broader polarization could also result 
from higher social media efforts by all parties. In terms of a 
higher activity of politicians and partisans, these efforts may 
result in a more explicit representation of underlying ideolo-
gies in the strategic behavior of political elites and partisans.

6.4 � Conclusions

Networked and digital campaigning has become a cru-
cial part of election campaigning. Concerning networked 
digital campaigning, this study   assesses strategic com-
munication and ideological polarization on Twitter dur-
ing election campaigns. While politicians and partisans of 
all parties use hashtags strategically to link their tweets to 
broader While politicians and partisans of all parties use 

hashtags strategically to link their tweets to broader dis-
courses, AfD partisans use other parties' hashtags much 
more frequently. This higher frequency is a sign of a pur-
poseful hashjacking strategy that reflects the party's anti-
establishment character. From the network perspective, these 
AfD partisans built an isolated community due to strategic 
retweeting behavior and ideological differences. While this 
was the case during the 2017 federal elections, this study 
finds a much broader left–right polarization of the electoral 
debate on Twitter during the 2021 German federal elections. 
On the right-leaning side of the political spectrum, partisans 
of the AfD, CDU, FDP, and CSU are more likely to appear 
within the same community, whereas politicians and parti-
sans of the SPD, GRUENE, and LINKE are more likely to 
appear in the broader community with major news outlets. 
While the AfD intended to hashjack other party hashtags in 
both elections, they did not hashjack the broader electoral 
debate on #BTW17 and #BTW21. However, the AfD and 
CDU have become ideologically more similar, as indicated 
in a shared community membership on Twitter. This online 
polarization and closeness to AfD partisans resonate with 
or might even foreshadow a right shift of the party leader-
ship in the months after the elections when CDU members 
elected Friedrich Merz as the new party leader for times in 
opposition. Concludingly, the study contributes to research 
on online political behavior during election campaigns and 
calls for further development of measurement methods of 
online discourses as measures of ideology, opinion dynam-
ics, and political polarization.

Appendix

See Fig. 6
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Fig. 6   Log-likelihoods of the co-occurrence of partisans in the two major clusters/network communities of the broader debate on the elections 
pertaining to the chancellor candidates’ last name hashtags in 2021
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See Tables 1, 2, 3 and 4

Table 1   Summary of collected retweet networks. Communities 
marked in blue are AfD partisans across all hashtag retweet networks. 
This high co-occurrence results from strategic hashtag use of other 

party hashtags by AfD politicians, which Darius and Stephany (2019) 
identified as hashjacking efforts

RT network Nodes Edges Modularity C1 (in %) C2 (in %) C3 (in %)
2021

#BTW21 91,789 225,925 0.429 69.08 15.65 10.56
#AfD 15,572 47,947 0.385 53.95 42.44 0.2
#CSU 5,594 7,065 0.565 52.52 24.53 8.4
#CDU 18,975 34,004 0.347 72.96 21.59 0.11
#FDP 8,845 11,890 0.572 55.47 18.89 15.05
#GRÜNE 7,116 8,819 0.56 50.87 38.08 0.7
#LINKE 4,292 5,290 0.578 48.9 29.64 13.68
#SPD 10,608 15,782 0.525 52.75 37.44 0.39
#Baerbock 13,509 21,230 0.528 60.97 31.57 3.09
#Laschet 25,991 51,893 0.179 84.96 11.67 0.05
#Scholz 11,792 16,683 0.453 67.97 27.33 0.11

2017

#BTW17 72,745 168,239 0.254 86.03 9.69 0.17
#AfD 27,713 68,781 0.497 75.10 20.57 0.10
#CSU 2,084 2,262 0.766 25.77 24.86 13.77
#CDU 4,989 7,175 0.630 36.10 33.81 8.84
#FDP 4,160 5,325 0.742 27.00 23.65 21.39
#GRÜNE 2,570 2,976 0.784 27.70 11.71 10.82
#LINKE 2,224 2,952 0.410 57.55 18.26 7.19
#SPD 6,578 9,310 0.717 28.15 25.37 15.72
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Table 2   Top 30 most retweeted (highest weighted indegree) accounts 
in #BTW17 with number of unique retweeters (indegree), number of 
retweets (weighted indegree), community membership, and author 
annotation of partisanship based on qualitative content analysis of the 
Twitter profile

Screenname Retweeters Number of 
Retweets

Community 
Membership

Partisan

heuteshow 6556 9731 Red No
tagesschau 5249 7164 Red No
zeitonline 4527 5100 Red No
extra3 3190 4299 Red No
swagenknecht 1398 3010 Red Yes
fraukepetry 1401 2821 Blue Yes
dielinke 1033 2731 Red Yes
spiegelonline 2071 2574 Red No
zdfheute 2029 2565 Red No
die_gruenen 1221 2554 Red Yes
marspet 1731 2257 Red No
europeelects 1200 1927 Blue No
kiser_let 1358 1740 Red No
raindiercks 1636 1714 Red No
fdp 866 1610 Red Yes
deintherapeut 1559 1592 Red No
zdf 1297 1540 Red No
wahlrecht_de 904 1533 Blue No
piratenpartei 385 1385 Red Yes
br24 950 1322 Red No
wahlleiter_bund 1114 1278 Red No
matthiasmeisner 702 1140 Red No
fackjugoehte 1077 1078 Red No
lawyerberlin 506 949 Blue Yes
rbb24 748 880 Blue No
krk979 450 785 Blue Yes
mundaufmachen 421 783 Blue Yes
poggenburgandre 466 774 Blue Yes
niggi 609 669 Red No

Table 3   Top 30 most retweeted (highest weighted indegree) accounts 
in #BTW21 with number of unique retweeting accounts (indegree), 
number of total retweets (weighted indegree), community member-
ship, and author annotation of partisanship based on qualitative con-
tent analysis of the Twitter profile

Screenname Number of 
Retweeters

Number of 
Retweets

Community 
Membership

Partisan

m_ziesmann 2436 4161 Blue No
heuteshow 2929 3636 Red No
hagen 2992 3163 Red No
watch_union 1583 2949 Red Yes
wahlen_de 1428 2658 Red No
die_gruenen 1765 2656 Red Yes
jumpsteady 2146 2532 Red No
afd 1163 2522 Blue Yes
volksverpetzer 2083 2515 Red Yes
europeelects 1346 2468 Gray No
wahlrecht_de 1400 2291 Red No
dielinke 1226 2167 Red Yes
tagesschau 1599 2120 Red No
bild 1197 1963 Blue Yes
campact 1335 1868 Red No
theeconomist 1350 1806 Gray No
abaerbock 1787 1787 Red Yes
dwnews 1317 1753 Gray No
afd_muenster 764 1669 Blue Yes
der_postillon 1542 1605 Red No
stephanschmidt 1540 1542 Red Yes
piratenpartei 440 1475 Red Yes
konstantinnotz 1305 1446 Red Yes
alice_weidel 1256 1430 Blue Yes
iblali 1221 1347 Red No
kaffeecup 1239 1319 Red No
lgbeutin 910 1244 Red Yes
hartes_geld 852 1201 Red Yes
raykanders 1059 1186 Red No
drwaumiau 1109 1156 Red No



	 Social Network Analysis and Mining (2022) 12:151

1 3

151  Page 16 of 19

Acknowledgements  I would like to acknowledge and thank Dr. Fabian 
Stephany as my collaborator on related work,  who could not colaborate 
on this study due to time constraints. on this study due to time con-
straints. Some parts of the code are based on our joint research offers on 
related research. I would like to thank Fabian for the great collaboration 
and mentorship. Additionally, I would like to thank the Hertie Founda-
tion for supporting me with a scholarship during my Ph.D. at the Hertie 
School in Berlin and my PhD supervisors for their support and advice.

Funding  Open Access funding enabled and organized by Projekt 
DEAL.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

Bail CA, Argyle LP, Brown TW, Bumpus JP, Chen H, Hunzaker MF, 
Lee J, Mann M, Merhout F, Volfovsky A (2018) Exposure to 
opposing views on social media can increase political polariza-
tion. Proc Natl Acad Sci 115(37):9216–9221. https://​doi.​org/​10.​
1073/​pnas.​18048​40115

Bail C (2021) Breaking the social media prism. Princeton University 
Press, Princeton

Bastian M, Heymann S, Jacomy M (2009) Gephi: an open source soft-
ware for exploring and manipulating networks. Proc Int AAAI 
Conf Web Soc Media 3(1):361–362

Benkler Y, Faris R, Roberts H (2018) Network propaganda: manipu-
lation, disinformation, and radicalization in American politics. 
Oxford University Press, Oxford

Bennett WL, Segerberg A (2013) The logic of connective action digital 
media and the personalization of contentious politics. Cambridge 
University Press, Cambridge

Bernard H (2004) The development of social network analysis: a study 
in the sociology of science. Social Netw 27:377–84. https://​doi.​
org/​10.​1016/j.​socnet.​2005.​06.​004

Beuthner C, Breuer J, Jünger S (2021a) Data linking—linking survey 
data with geospatial, social media, and sensor data. GESIS Sur-
vey Guidelines. https://​doi.​org/​10.​15465/​GESIS-​SG_​EN_​039.

Bild DR, Liu Y, Dick RP, Mao ZM, Wallach DS (2015) Aggregate 
characterization of user behavior in Twitter and analysis of the 
retweet graph. ACM Trans Internet Technol (TOIT) 15(1):1–24. 
https://​doi.​org/​10.​1145/​27000​60

Blondel VD, Guillaume J-L, Lambiotte R, Lefebvre E (2008) Fast 
unfolding of communities in large networks. J Stat Mech: Theory 
Exp 2008(10):P10008. https://​doi.​org/​10.​1088/​1742-​5468/​2008/​
10/​P10008

Blumler JG (2016) The fourth age of political communication. Poli-
tiques De Commun 6(1):19–30. https://​doi.​org/​10.​3917/​pdc.​006.​
0019

Bode L, Hanna A, Yang J, Shah DV (2015) Candidate networks, citizen 
clusters, and political expression: strategic hashtag use in the 
2010 midterms. ANNALS Am Acad Polit Soc Sci 659(1):149–
165. https://​doi.​org/​10.​1177/​00027​16214​563923Ta

bl
e 

4  
C

lu
ste

r m
em

be
rs

hi
p 

of
 o

ffi
ci

al
 fe

de
ra

l-l
ev

el
 p

ar
ty

 a
cc

ou
nt

s i
n 

20
17

 a
nd

 2
02

1.
 T

he
 c

ha
ng

e 
in

 c
lu

ste
r a

ss
oc

ia
tio

n 
in

di
ca

te
s a

 sh
ift

 in
 th

e 
po

lit
ic

al
 T

w
itt

er
 sp

he
re

Pa
rty

 a
cc

ou
nt

20
17

20
21

@
af

d
B

lu
e

B
lu

e
@

C
D

U
Re

d
B

lu
e

@
C

SU
Re

d
B

lu
e

@
fd

p
Re

d
B

lu
e

@
D

ie
_G

ru
en

en
Re

d
Re

d
@

di
eL

IN
K

E
Re

d
Re

d
@

sp
dd

e
Re

d
Re

d

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1073/pnas.1804840115
https://doi.org/10.1073/pnas.1804840115
https://doi.org/10.1016/j.socnet.2005.06.004
https://doi.org/10.1016/j.socnet.2005.06.004
https://doi.org/10.15465/GESIS-SG_EN_039
https://doi.org/10.1145/2700060
https://doi.org/10.1088/1742-5468/2008/10/P10008
https://doi.org/10.1088/1742-5468/2008/10/P10008
https://doi.org/10.3917/pdc.006.0019
https://doi.org/10.3917/pdc.006.0019
https://doi.org/10.1177/0002716214563923


Social Network Analysis and Mining (2022) 12:151	

1 3

Page 17 of 19  151

Bossetta M (2018) The digital architectures of social media: compar-
ing political campaigning on Facebook, Twitter, Instagram, 
and Snapchat in the 2016 US election. J Mass Commun Quart 
95(2):471–496

Boyd D, Golder S, Lotan G (2010) Tweet, Tweet, Retweet: conversa-
tional aspects of retweeting on Twitter. Hawaii Int Conf Syst Sci. 
https://​doi.​org/​10.​1109/​HICSS.​2010.​412

Bramson A, Grim P, Singer DJ, Berger WJ, Sack G, Fisher S, Flocken 
C, Holman B (2017) Understanding polarization: meanings, 
measures, and model evaluation. Philos Sci 84(1):115–159. 
https://​doi.​org/​10.​1086/​688938

Broido AD, Clauset A (2019) Scale-free networks are rare. Nat Com-
mun 10(1):1017. https://​doi.​org/​10.​1038/​s41467-​019-​08746-5

Bronstein J, Aharony N, Bar-Ilan J, (2018) Politicians’ use of Facebook 
during elections: Use of emotionally-based discourse, person-
alization, social media engagement and vividness. Aslib J Inf 
Manag

Bruns A, Burgess J (2011) The use of twitter hashtags in the forma-
tion of ad hoc publics. In: Proceedings of the 6th european con-
sortium for political research (ECPR) general conference 2011, 
edited by A. Bruns and P. De Wilde, pp. 1–9. United Kingdom: 
The European Consortium for Political Research (ECPR). https://​
eprin​ts.​qut.​edu.​au/​46515/.

Bruns A, Moon B, Paul A, Münch F (2016) Towards a typology of 
hashtag publics: a large-scale comparative study of user engage-
ment across trending topics. Commun Res Pract 2(1):20–46. 
https://​doi.​org/​10.​1080/​22041​451.​2016.​11553​28

Burgess J, Bruns A (2012) Twitter archives and the challenges of" 
Big Social Data" for media and communication research. M/C 
J, 15(5)

Carrington PJ, Scott J, Wasserman S (2005) Models and methods in 
social network analysis, vol 28. Cambridge University Press, 
Cambridge

Caton S, Hall M, Weinhardt C (2015) How do politicians use 
Facebook? An applied social observatory. Big Data Soc 
2(2):2053951715612822

Ceron A (2016) Intra-party politics in 140 characters. Party Polit. 
https://​doi.​org/​10.​1177/​13540​68816​654325

Tianlong C, Singh P, Bassler K (2017) Network community detection 
using modularity density measures. J Stat Mech Theory Exp. 
https://​doi.​org/​10.​1088/​1742-​5468/​aabfc8

Colleoni E, Rozza A, Arvidsson A (2014) Echo chamber or public 
sphere? Predicting political orientation and measuring politi-
cal homophily in Twitter using big data: political homophily 
on Twitter. J Commun 64(2):317–332. https://​doi.​org/​10.​1111/​
jcom.​12084

Conover MD, Gonçalves B, Flammini A, Menczer F (2012) Partisan 
asymmetries in online political activity. EPJ Data Sci 1(1):1–19. 
https://​doi.​org/​10.​1140/​epjds6

Conover MD, Gonçalves B, Ratkiewicz J, Flammini A, Menczer F 
(2011) Predicting the political alignment of twitter users, pp. 
192–199. doi:https://​doi.​org/​10.​1109/​PASSAT/​Socia​lCom.​2011.​
34.

Copeland L, Römmele A (2014) Beyond the base? Political parties, 
citizen activists, and digital media use in the 2009 German fed-
eral election campaign. J Inf Technol Polit 11(2):169–85. https://​
doi.​org/​10.​1080/​19331​681.​2014.​902783

Couldry N, Hepp A (2017) The mediated construction of reality. John 
Wiley & Sons, New York

Cowls J, Darius P, Santistevan D, Schramm M (2022) Constitutional 
metaphors: Facebook’s “supreme court” and the legitimation of 
platform governance. New Media Soc. https://​doi.​org/​10.​1177/​
14614​44822​10855​59

Däubler T, Benoit K (2021) Scaling hand-coded political texts to learn 
more about left-right policy content. Party Polit. https://​doi.​org/​
10.​1177/​13540​68821​10260​76

Dahlgren P (2005) The internet, public spheres, and political communi-
cation: dispersion and deliberation. Polit Commun 22(2):147–62. 
https://​doi.​org/​10.​1080/​10584​60059​09331​60

Darius P, Stephany F (2019) Hashjacking’ the debate: polarisation 
strategies of Germany’s political far-right on Twitter. In: Weber 
I, Darwish KM, Wagner C, Zagheni E, Nelson L, Aref S, Flöck 
F (eds) Social informatics. Lecture notes in computer science. 
Springer International Publishing, Cham, pp 298–308. https://​
doi.​org/​10.​1007/​978-3-​030-​34971-4_​21

Darius, Philipp, and Fabian Stephany (2022). "How the Far-Right 
Polarises Twitter: 'Hashjacking' as a Disinformation Strat-
egy in Times of COVID-19." In Complex Networks & Their 
Applications X, edited by Rosa Maria Benito, Chantal Cherifi, 
Hocine Cherifi, Esteban Moro, Luis M. Rocha, and Marta Sales-
Pardo, 100–111. Studies in Computational Intelligence. Cham: 
Springer International Publishing, 2022. https://​doi.​org/​10.​1007/​
978-3-​030-​93413-2_9.

Darius P, Urquhart M (2021) Disinformed social movements: a large-
scale mapping of conspiracy narratives as online harms during 
the COVID-19 pandemic. Online Soc Netw Media 26:100174. 
https://​doi.​org/​10.​1016/j.​osnem.​2021.​100174

de Oliveira JF, Marques-Neto HT, Karsai M (2022) Measuring the 
effects of repeated and diversified influence mechanism for infor-
mation adoption on Twitter. Soc Netw Anal Min 12(1):1–15. 
https://​doi.​org/​10.​1007/​s13278-​021-​00844-x

Dimitrova DV, Matthes J (2018) Social media in political campaign-
ing around the world: theoretical and methodological challenges. 
J Mass Commun Quart 95(2):333–42. https://​doi.​org/​10.​1177/​
10776​99018​770437

Ekman M, Widholm A (2015) Politicians as media producers: current 
trajectories in the relation between journalists and politicians in 
the age of social media. Journal Pract 9(1):78–91

Engesser S, Ernst N, Esser F, Büchel F (2017) Populism and social 
media: How politicians spread a fragmented ideology. Inf Com-
mun Soc 20(8):1109–1126

Enli G, Simonsen C-A (2018) “Social media logic” meets professional 
norms: twitter hashtags usage by journalists and politicians. Inf 
Commun Soc 21(8):1081–1096

Esser F, Strömbäck J (2014) Mediatization of politics: understanding 
the transformation of western democracies. Springer, Cham

Ferree MM, Gamson WA, Gerhards J, Rucht D (2002) Four mod-
els of the public sphere in modern democracies. Theory Soc 
31(3):289–324

Fortunato S (2010) Community detection in graphs. Phys Rep 486(3–
5):75–174. https://​doi.​org/​10.​1016/j.​physr​ep.​2009.​11.​002

Fowler JH (2006) Connecting the congress: a study of cosponsorship 
network. Polit Anal 14(4):456–87. https://​doi.​org/​10.​1093/​pan/​
mpl002

Garimella K Weber I (2017) A long-term analysis of polarization on 
Twitter. ArXiv: http://​arxiv.​org/​abs/​1703.​02769 [Cs], March 17, 
2017

Gates KM, Henry T, Steinley D, Fair DA (2016) A Monte Carlo evalu-
ation of weighted community detection algorithms. Front Neuro-
inform. https://​doi.​org/​10.​3389/​fninf.​2016.​00045

Gerodimos R, Justinussen J (2015) Obama’s 2012 Facebook campaign: 
political communication in the age of the like button. J Inform 
Tech Polit 12(2):113–132

Gibson RK, Rommele A (2004) Internet campaigning around the 
world. Campaigns Elect 25(4):38–46

Gibson R, Römmele A, Williamson A (2014) Chasing the digital wave: 
international perspectives on the growth of online campaigning. 
J Inf Technol Polit 11(2):123–29. https://​doi.​org/​10.​1080/​19331​
681.​2014.​903064

Gil de Zúñiga H, Koc Michalska K, Römmele A (2020) Populism in 
the era of Twitter: How social media contextualized new insights 

https://doi.org/10.1109/HICSS.2010.412
https://doi.org/10.1086/688938
https://doi.org/10.1038/s41467-019-08746-5
https://eprints.qut.edu.au/46515/
https://eprints.qut.edu.au/46515/
https://doi.org/10.1080/22041451.2016.1155328
https://doi.org/10.1177/1354068816654325
https://doi.org/10.1088/1742-5468/aabfc8
https://doi.org/10.1111/jcom.12084
https://doi.org/10.1111/jcom.12084
https://doi.org/10.1140/epjds6
https://doi.org/10.1109/PASSAT/SocialCom.2011.34
https://doi.org/10.1109/PASSAT/SocialCom.2011.34
https://doi.org/10.1080/19331681.2014.902783
https://doi.org/10.1080/19331681.2014.902783
https://doi.org/10.1177/14614448221085559
https://doi.org/10.1177/14614448221085559
https://doi.org/10.1177/13540688211026076
https://doi.org/10.1177/13540688211026076
https://doi.org/10.1080/10584600590933160
https://doi.org/10.1007/978-3-030-34971-4_21
https://doi.org/10.1007/978-3-030-34971-4_21
https://doi.org/10.1007/978-3-030-93413-2_9
https://doi.org/10.1007/978-3-030-93413-2_9
https://doi.org/10.1016/j.osnem.2021.100174
https://doi.org/10.1007/s13278-021-00844-x
https://doi.org/10.1177/1077699018770437
https://doi.org/10.1177/1077699018770437
https://doi.org/10.1016/j.physrep.2009.11.002
https://doi.org/10.1093/pan/mpl002
https://doi.org/10.1093/pan/mpl002
http://arxiv.org/abs/1703.02769
https://doi.org/10.3389/fninf.2016.00045
https://doi.org/10.1080/19331681.2014.903064
https://doi.org/10.1080/19331681.2014.903064


	 Social Network Analysis and Mining (2022) 12:151

1 3

151  Page 18 of 19

into an old phenomenon. New Media Soc 22(4):585–594. https://​
doi.​org/​10.​1177/​14614​44819​893978

Gillespie T (2018) Custodians of the internet: platforms, content mod-
eration, and the hidden decisions that shape social media. Yale 
University Press, Connecticut

Gillespie T (2017) Governance of and by platforms. SAGE Handbook 
of Social Media, London, pp 254–78

Graham T, Broersma M, Hazelhoff K, van ’t Haar G (2013) Between 
broadcasting political messages and interacting with voters. Inf 
Commun Soc 16(5):692–716. https://​doi.​org/​10.​1080/​13691​18X.​
2013.​785581

Grant WJ, Moon B, Grant JB (2010) Digital dialogue? Australian poli-
ticians’ use of the social network tool Twitter. Austral J Polit Sci 
45(4):579–604

Grinberg N, Joseph K, Friedland L, Swire-Thompson B, Lazer D 
(2019) Fake news on Twitter during the 2016 US presidential 
election. Science 363(6425):374–78. https://​doi.​org/​10.​1126/​
scien​ce.​aau27​06

Gueorguieva V (2008) Voters, MySpace, and YouTube: the impact of 
alternative communication channels on the 2006 election cycle 
and beyond. Soc Sci Comput Rev 26(3):288–300. https://​doi.​org/​
10.​1177/​08944​39307​305636

Habermas J (1991) The structural transformation of the public sphere: 
an inquiry into a category of Bourgeois society. MIT Press, 
Cambridge

Hadgu AT, Garimella K, Weber I (2013) Political Hashtag Hijacking 
in the US. In: Proceedings of the 22nd international conference 
on world wide web, pp. 55–56

Hepp A (2019) Deep mediatization: key ideas in media & cultural 
studies. Routledge, London

Hjarvard S (2008) The mediatization of society: a theory of the 
media as agents of social and cultural change. Nordicom Rev 
29(2):102–131

Howard PN (2005) Deep democracy, thin citizenship: the impact of 
digital media in political campaign strategy. Ann Am Acad Pol 
Soc Sci 597(1):153–170. https://​doi.​org/​10.​1177/​00027​16204​
270139

Jacobs K (2018) A populist paradise? Examining populists' twitter 
adoption and use, p. 17

Jacomy M, Venturini T, Heymann S, Bastia M (2014) ForceAtlas2, a 
continuous graph layout algorithm for handy network visualiza-
tion designed for the Gephi software. PLOS ONE 9(6):e98679. 
https://​doi.​org/​10.​1371/​journ​al.​pone.​00986​79

Jensen MJ (2017) Social media and political campaigning: changing 
terms of engagement? Int J Press/Polit 22(1):23–42

Jungherr A (2016) Four functions of digital tools in election cam-
paigns: the German case. Int J Press/Polit 21(3):358–377. https://​
doi.​org/​10.​1177/​19401​61216​642597

Jungherr A, Schroeder R, Stier S (2019) Digital media and the surge of 
political outsiders: explaining the success of political challeng-
ers in the United States, Germany, and China. Soc Media p. 12

Hafner-Burton EM, Kahler M, Montgomery AH (2009) Network analy-
sis for international relations. Int Organ 63(3):559–592

Kalsnes B, Larsson AO, Enli G (2017) The social media logic of politi-
cal interaction: exploring citizens’ and politicians’ relationship 
on facebook and twitter. First Monday. https://​doi.​org/​10.​5210/​
fm.​v22i2.​6348

Karlsen R, Enjolras B (2016) Styles of social media campaigning 
and influence in a hybrid political communication system: link-
ing candidate survey data with Twitter data. Int J Press/Polit 
21(3):338–357. https://​doi.​org/​10.​1177/​19401​61216​645335

Katzenbach C, Ulbricht L (2019) Algorithmic governance. Internet 
Policy Rev 8(4):1–18

Keller, Franziska B, David Schoch, and Junghwan Yang. "Political 
Astroturfing on Twitter: How to Coordinate a Disinformation 
Campaign," 2019, 26.

Klinger U, Svensson J (2015) The emergence of network media logic in 
political communication: a theoretical approach. New Media Soc 
17(8):1241–1257. https://​doi.​org/​10.​1177/​14614​44814​522952

Knüpfer C, Hoffmann M, Voskresenskii V (2020) Hijacking MeToo: 
Transnational dynamics and networked frame contestation on the 
far right in the case of the ‘120 Decibels’ campaign. Inf Commun 
Soc. https://​doi.​org/​10.​1080/​13691​18X.​2020.​18229​04

Koc-Michalska K, Klinger U (2021) Populism as communication: 
political campaigning on Facebook

Krämer B (2017) Populist online practices: the function of the inter-
net in right-wing populism. Inf Commun Soc 20(9):1293–1309. 
https://​doi.​org/​10.​1080/​13691​18X.​2017.​13285​20

Kreiss D, Lawrence RG, McGregor SC (2018) In their own words: 
political practitioner accounts of candidates, audiences, affor-
dances, genres, and timing in strategic social media use. Polit 
Commun 35(1):8–31. https://​doi.​org/​10.​1080/​10584​609.​2017.​
13347​27

Krippendorff K (2018) Content analysis: an introduction to its meth-
odology. SAGE Publications, London

Lancichinetti A, Fortunato S (2009) Community detection algorithms: 
a comparative analysis. Phys Rev E 80(5):056117. https://​doi.​
org/​10.​1103/​PhysR​evE.​80.​056117

Lancichinetti A, Fortunato S (2011) Limits of modularity maximization 
in community detection. Phys Rev E 84(6):066122. https://​doi.​
org/​10.​1103/​PhysR​evE.​84.​066122

Larsson AO, Kalsnes B (2014) “Of Course We Are on Facebook”: 
use and non-use of social media among Swedish and Norwegian 
politicians. Eur J Commun 29(6):653–667

Lilleker Darren, Jackson Nigel (2013) Political campaigning, elections 
and the internet: comparing the US, UK, France and Germany, 
vol 4. Routledge, London

Lilleker DG, Koc-Michalska K, Negrine R, Gibson R, Vedel T, Strudel 
S (2017) Social media campaigning in Europe: mapping the ter-
rain. J Inf Technol Polit 14(4):293–98. https://​doi.​org/​10.​1080/​
19331​681.​2017.​13972​39

Magin M, Podschuweit N, Haßler J, Russmann U (2017) Campaigning 
in the fourth age of political communication. A multi-method 
study on the use of Facebook by German and Austrian par-
ties in the 2013 national election campaigns. Inf Commun Soc 
20(11):1698–1719

Maulana, Ardian, Hokky Situngkir, and Rendra Suroso. "Dynamics of 
Polarization and Coalition Formation in Signed Political Elite 
Networks." In Complex Networks & Their Applications X, edited 
by Rosa Maria Benito, Chantal Cherifi, Hocine Cherifi, Esteban 
Moro, Luis M. Rocha, and Marta Sales-Pardo, 94–103. Stud-
ies in Computational Intelligence. Cham: Springer International 
Publishing, 2022. https://​doi.​org/​10.​1007/​978-3-​030-​93409-5_9.

Mayring, Philipp. "Qualitative Content Analysis," 2014, 144.
Metaxas P, Mustafaraj E, Wong K, Zeng L, O’Keefe M, Finn S (2015) 

What do retweets indicate? Results from user survey and meta-
review of research. Proc Int AAAI Conf Web Social Media 
9(1):658–661

Morstatter F, Shao Y, Galstyan A, Karunasekera S (2018) From alt-
right to Alt-Rechts: Twitter analysis of the 2017 German federal 
election. Companion Proc Web Conf 2018:621–28

Mudde C (2004) The populist zeitgeist. Gov Oppos 39(4):541–563
Mudde C, Kaltwasser CR (2013) Exclusionary vs. inclusionary pop-

ulism: comparing contemporary Europe and Latin America. 
Govern Oppos 48(2):147–74. https://​doi.​org/​10.​1017/​gov.​2012.​
11

Newman MEJ (2006) Modularity and community structure in net-
works. Proc Natl Acad Sci 103(23):8577–82. https://​doi.​org/​10.​
1073/​pnas.​06016​02103

Nielsen RK, Vaccari C (2013) "Do People’ like’ Politicians on Face-
book? Not really large-scale direct candidate-to-voter online 
communication as an outlier phenomenon. Int J Commun 7:24

https://doi.org/10.1177/1461444819893978
https://doi.org/10.1177/1461444819893978
https://doi.org/10.1080/1369118X.2013.785581
https://doi.org/10.1080/1369118X.2013.785581
https://doi.org/10.1126/science.aau2706
https://doi.org/10.1126/science.aau2706
https://doi.org/10.1177/0894439307305636
https://doi.org/10.1177/0894439307305636
https://doi.org/10.1177/0002716204270139
https://doi.org/10.1177/0002716204270139
https://doi.org/10.1371/journal.pone.0098679
https://doi.org/10.1177/1940161216642597
https://doi.org/10.1177/1940161216642597
https://doi.org/10.5210/fm.v22i2.6348
https://doi.org/10.5210/fm.v22i2.6348
https://doi.org/10.1177/1940161216645335
https://doi.org/10.1177/1461444814522952
https://doi.org/10.1080/1369118X.2020.1822904
https://doi.org/10.1080/1369118X.2017.1328520
https://doi.org/10.1080/10584609.2017.1334727
https://doi.org/10.1080/10584609.2017.1334727
https://doi.org/10.1103/PhysRevE.80.056117
https://doi.org/10.1103/PhysRevE.80.056117
https://doi.org/10.1103/PhysRevE.84.066122
https://doi.org/10.1103/PhysRevE.84.066122
https://doi.org/10.1080/19331681.2017.1397239
https://doi.org/10.1080/19331681.2017.1397239
https://doi.org/10.1007/978-3-030-93409-5_9
https://doi.org/10.1017/gov.2012.11
https://doi.org/10.1017/gov.2012.11
https://doi.org/10.1073/pnas.0601602103
https://doi.org/10.1073/pnas.0601602103


Social Network Analysis and Mining (2022) 12:151	

1 3

Page 19 of 19  151

Norris P (2004) The evolution of election campaigns: eroding political 
engagement?, p. 27

Nuernbergk C, Conrad J (2016) Conversations and campaign dynamics 
in a hybrid media environment: use of Twitter by members of the 
German bundestag. Social Media Soc 2(1):2056305116628888. 
https://​doi.​org/​10.​1177/​20563​05116​628888

Oelsner K, Heimrich L (2015) Social media use of German politicians: 
towards dialogic voter relations? German Politics 24(4):451–468

Rao A, Morstatter F, Hu M, Chen E, Burghardt K, Ferrara E, Lerman 
K (2021) Political partisanship and antiscience attitudes in online 
discussions about COVID-19: Twitter content analysis. J Med 
Internet Res 23(6):e26692

Rau JP, Stier S (2019) Die Echokammer-Hypothese: Fragmentierung 
der Öffentlichkeit und politische Polarisierung durch digitale 
Medien? Zeitschrift für Vergleichende Politikwissenschaft 
13:399–417

Römmele A, Gibson R (2020) Scientific and subversive: the two faces 
of the fourth era of political campaigning. New Media Soc 
22(4):595–610. https://​doi.​org/​10.​1177/​14614​44819​893979

Römmele A, von Schneidmesser D (2016) Election campaigning 
enters a fourth phase: the mediatized campaign. Zeitschrift 
Für Politikwissenschaft 26(4):425–42. https://​doi.​org/​10.​1007/​
s41358-​016-​0070-z

Sältzer M (2022) Finding the bird’s wings: dimensions of factional 
conflict on Twitter. Party Politics 28(1):61–70. https://​doi.​org/​
10.​1177/​13540​68820​957960

Schmitt-Beck R, Farrell DM (2002) Studying political campaigns and 
their effects. Do political campaigns matter? Campaign effects in 
elections and referendums. Routledge, England, pp 1–21

Schumann S, Thomas F, Ehrke F, Bertlich T, Dupont JC (2021) Main-
tenance or change? Examining the reinforcing spiral between 
social media news use and populist attitudes. Inf Commun Soc. 
https://​doi.​org/​10.​1080/​13691​18X.​2021.​19074​35

Scott J (2017) Social Network Analysis. SAGE Publications Ltd, Lon-
don. https://​doi.​org/​10.​4135/​97815​29716​597

Sloan L, Jessop C, Al Baghal T, Williams M (2020) Linking survey and 
Twitter data: informed consent, disclosure, security, and archiv-
ing. J Empir Res Human Res Ethics 15(1–2):63–76. https://​doi.​
org/​10.​1177/​15562​64619​853447

Sorce G (2018) Sounding the alarm for Right-Wing# metoo:‘120 Dezi-
bel’ in Germany. Fem Media Stud 18(6):1123–1126

Stier S, Bleier A, Bonart M, Mörsheim F, Bohlouli M, Nizhegorodov 
M, Posch L, Maier J, Rothmund T, Staab S (2018a) Systemati-
cally monitoring social media: the case of the German federal 
election 2017. Preprint SocArXiv, March 9, 2018a. Doi:https://​
doi.​org/​10.​31235/​osf.​io/​5zpm9

Stier S, Bleier A, Lietz H, Strohmaier M (2018b) Election campaign-
ing on social media: politicians, audiences, and the mediation of 
political communication on Facebook and Twitter. Polit Com-
mun 35(1):50–74. https://​doi.​org/​10.​1080/​10584​609.​2017.​13347​
28

Stier S, Breuer J, Siegers P, Thorson K (2020) Integrating survey data 
and digital trace data: key issues in developing an emerging field. 
Social Sci Comput Rev 38(5):503–516. https://​doi.​org/​10.​1177/​
08944​39319​843669

Stier S, Mangold F, Scharkow M, Breuer J (2022) Post post-broadcast 
democracy? News exposure in the age of online intermediaries. 
Am Polit Sci Rev 116:768–774. https://​doi.​org/​10.​1017/​S0003​
05542​10012​22

Stockmann D (2022) Tech companies and the public interest: the role 
of the state in governing social media platforms. Inf Commun 
Soc. https://​doi.​org/​10.​1080/​13691​18X.​2022.​20327​96

Stoetzer L, Simon M, Will L, Başak Ç, Anita G, Marc H, Rahsaan 
M, Richard T (2021) Affective partisan polarization and moral 
dilemmas during the COVID-19 pandemic

Strömbäck J (2008) Four phases of mediatization: an analysis of the 
mediatization of politics. Int J Press/Polit 13(3):228–246. https://​
doi.​org/​10.​1177/​19401​61208​319097

Tucker JA, Andrew G, Pablo B, Cristian V, Alexandra S, Sergey S, 
Denis S, Brendan N (2018) Social media, political polarization, 
and political disinformation: a review of the scientific literature

VanDam C, Pang-Ning T (2016) Detecting hashtag hijacking from 
Twitter. In Proceedings of the 8th ACM conference on web sci-
ence, pp. 370–71

Verweij P (2012) Twitter Links between politicians and journalists. 
Journal Pract 6(5–6):680–691

Wasserman S, Katherine F (1994) Social network analysis: methods 
and applications. Social network analysis: methods and applica-
tions. Cambridge University Press, New York. https://​doi.​org/​10.​
1017/​CBO97​80511​815478

Weber I, Garimella VRK, Teka A (2013) Political hashtag trends. 
European conference on information retrieval. Springer, Berlin, 
Heidelberg, pp 857–860. https://​doi.​org/​10.​1007/​978-3-​642-​
36973-5_​102

Weller K (ed) (2013) Twitter and Society. Digital Formations, vol 89. 
Peter Lang, New York

White MD, Marsh EE (2006) Content analysis: a flexible methodol-
ogy. Library Trends 55(1):22–45. https://​doi.​org/​10.​1353/​lib.​
2006.​0053

Xanthopoulos P, Panagopoulos OP, Bakamitsos GA, Freudmann E 
(2016) Hashtag hijacking: What it is, why it happens and how to 
avoid it. J Digit Social Media Market 3(4):353–362

Yan P (2019) Information bridges: understanding the informational 
role of network brokerages in polarised online discourses. In: 
Greene Taylor N, Christian-Lamb C, Martin MH, Nardi B (eds) 
Information in contemporary society. Lecture Notes in Computer 
Science. Springer International Publishing, Cham, pp 377–88. 
https://​doi.​org/​10.​1007/​978-3-​030-​15742-5_​36

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1177/2056305116628888
https://doi.org/10.1177/1461444819893979
https://doi.org/10.1007/s41358-016-0070-z
https://doi.org/10.1007/s41358-016-0070-z
https://doi.org/10.1177/1354068820957960
https://doi.org/10.1177/1354068820957960
https://doi.org/10.1080/1369118X.2021.1907435
https://doi.org/10.4135/9781529716597
https://doi.org/10.1177/1556264619853447
https://doi.org/10.1177/1556264619853447
https://doi.org/10.31235/osf.io/5zpm9
https://doi.org/10.31235/osf.io/5zpm9
https://doi.org/10.1080/10584609.2017.1334728
https://doi.org/10.1080/10584609.2017.1334728
https://doi.org/10.1177/0894439319843669
https://doi.org/10.1177/0894439319843669
https://doi.org/10.1017/S0003055421001222
https://doi.org/10.1017/S0003055421001222
https://doi.org/10.1080/1369118X.2022.2032796
https://doi.org/10.1177/1940161208319097
https://doi.org/10.1177/1940161208319097
https://doi.org/10.1017/CBO9780511815478
https://doi.org/10.1017/CBO9780511815478
https://doi.org/10.1007/978-3-642-36973-5_102
https://doi.org/10.1007/978-3-642-36973-5_102
https://doi.org/10.1353/lib.2006.0053
https://doi.org/10.1353/lib.2006.0053
https://doi.org/10.1007/978-3-030-15742-5_36

	Who polarizes Twitter? Ideological polarization, partisan groups and strategic networked campaigning on Twitter during the 2017 and 2021 German Federal elections 'Bundestagswahlen'
	Abstract
	1 Introduction
	2 Background
	2.1 Political campaigning and the media as a process
	2.2 Twitter as a political communication tool and forum for public discourse
	2.3 Online Polarization as a Strategy?

	3 Research questions
	4 Research Design
	4.1 Data collection
	4.2 Network approach for the detection of partisan communities
	4.3 Measurement of polarization and strategic hashtag use

	5 Results
	5.1 Partisan polarization of party hashtags
	5.2 Behavior of partisan communities
	5.3 Polarization of the broader electoral debate (RQ3a & RQ3b)
	5.4 The likelihood of partisan co-occurrence in the broader electoral debate (RQ4)

	6 Discussion
	6.1 Findings
	6.2 Limitations of the study and methodology
	6.3 Further research
	6.4 Conclusions

	Acknowledgements 
	References




