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Abstract
Politicians have discovered Twitter as a tool for political communication. If information 
provided by politicians is circulated in ideologically segregated user networks, political 
polarization may be fostered. Using network information on all 1.78 million unique 
followers of German Members of Parliament by October 2018, follower homogeneity 
across politicians and parties is measured. While the overall homogeneity is low, 
politicians of the AfD—a right-wing populist party—stand out with very homogeneous 
follower networks. These are largely driven by a small group of strongly committed 
partisans that make up around 7% of the party’s but around 55–75% of the average 
AfD politician’s followers. The findings add to the literature by showing potentially 
unequal distributions of network segregation on Twitter. Furthermore, they suggest 
that small groups of active users can multiply their influence online, which has important 
implications for future research on echo chambers and other online phenomena.

Keywords
Audience homophily, echo chambers, homophily, network analysis, network 
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Introduction: investigating homogeneity of politicians’ 
networks on Twitter

The advance of social media sparked a debate on whether new online platforms foster the 
contact with a diverse array of people and ideas, or whether the used technologies give 
rise to narrower, more homogeneous networks. Already in a 1997 working paper, Van 
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Alstyne and Brynjolfsson (1997, 2005) predicted the Internet’s potential to create “Cyber 
Balkans” and their potential consequences: “Individuals empowered to screen out mate-
rial that does not conform to their existing preferences may form virtual cliques, insulate 
them-selves from opposing points of view, and reinforce their biases” (pp. 865–866). 
While current empirical research casts doubt on such narrowing effects of social media 
(e.g. Scharkow et al., 2020), so-called “filter bubbles” and “echo chambers” frequently 
are the subject of scientific (see Section “Network homogeneity around politicians’ 
accounts”) and public debate (e.g. BBC, 2019). One major concern is that echo chambers 
may drive opinion polarization in society (Sunstein, 2001).

Politicians have long discovered the potential of social media to drive their agen-
das, particularly on the micro-blogging platform Twitter (Ausserhofer and Maireder, 
2013; Jungherr, 2016). However, the impact of politicians’ tweets depends on the 
audience that receives these messages. Tweets may unfold very different effects when 
communicated to different audiences (see Section “Network homogeneity around 
politicians’ accounts”). Users who are committed to the politician’s party may be 
more likely to support and believe the content and spread the message approvingly. 
Other users may follow a politician merely to stay up-to-date on current political 
debates, while yet others might deliberately seek for opportunities to critically respond 
to a politician’s messages.

To assess the potential impact of politicians’ tweets, one should thus carefully exam-
ine who is regularly reached by their messages on Twitter. Recent research suggests that 
followers on Twitter have the power to influence which discussions politicians pick up 
and how they set their agendas. In particular, Barberá et al. (2019) show that politicians 
in US congress are much more reactive to supporters’ issue attention on Twitter than to 
the general public or media outlets. Given that followers are the first to receive and react 
to politicians’ tweets, they can provide immediate feedback to their messages and behav-
iors, and shape the way in which politicians perceive their supporters.

However, while several studies on echo chambers examine Twitter users’ tendency to 
communicate and connect with others that think alike (e.g. Barberá, 2015; Boutyline and 
Willer, 2017; Colleoni et al., 2014), individual politicians’ follower networks and their 
structure have received little attention (see Section “Network homogeneity around politi-
cians’ accounts”). Studying these separately is important though, as for example, a con-
servative politician’s average follower may differ substantially from the average 
conservative Twitter user. For example, if a small group of partisan accounts follows 
many conservative politicians, partisans get a low weight in analyses focusing on the 
average conservative Twitter user. At the same time, they may make up large shares of 
individual politicians’ followers. Through high levels of activity, they can thus effec-
tively multiply their influence online and create homogeneous follower networks. High 
levels of follower homogeneity may thus constitute a specific element of echo chambers, 
that is, of the segregation of networks into communities of like-minded individuals 
(Sunstein, 2001).

This article aims to carefully examine the network structure of individual politicians 
and to compare the results across politicians and parties. This is done in two steps: First, 
a measure of follower homogeneity is applied to estimate the degree to which each politi-
cian’s followers are only interested in the politician’s own party or also follow other 
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political parties. The results are compared across politicians and political parties. Second, 
building on followers’ connections across different parties, these are categorized accord-
ing to their type and level of commitment to a given party. Drawing on this, the extent to 
which different user groups, such as partisans or users who are broadly interested in 
multiple parties, drive network homogeneity is analyzed.

To apply the above investigation, data on all 1.78 million followers of the 462 
German politicians in the national parliament (Bundestag) active on Twitter was col-
lected in October 2018. Drawing on their 5.4 million connections to Bundestag politi-
cians, the homogeneity measure is implemented. The findings suggest that while 
politicians’ follower networks tend to be homogeneous, followers remain interested in 
other parties as well, suggesting that there is no overall segregation. However, very 
strong homogeneity for politicians of the alternative for Germany (AfD), a right-wing 
populist party (Lewandowsky, 2015; Schmitt-Beck et al., 2017), is found. It is shown 
that the average follower of most AfD politicians only or mostly follows parliamentar-
ians of the AfD, suggesting a high level of network homogeneity. More specifically, 
for most AfD politicians around 80% of the average follower’s connections across all 
Bundestag politicians go toward the AfD. In the second step, individual followers are 
categorized depending on their following behavior across Bundestag politicians. It is 
shown that the strong homogeneity of followers encountered above is mainly driven by 
a small group of strongly committed partisans that make up around 7% of the AfD’s 
followers, but around 55–75% of most AfD politicians’ followers. The strong network 
homogeneity is thus driven by a small group of users that follow many AfD politicians 
(and few others). Furthermore, AfD politicians attract fewer users that are broadly 
interested in multiple parties, which further contributes to the high levels of network 
homogeneity. Using both frequentist and bayesian linear regressions, it is shown that 
the results are not driven by observable characteristics of politicians or their Twitter 
accounts, but largely accounted for by party affiliations. Applying a machine learning 
algorithm to classify profiles’ probability to be bots further shows that the results are 
stable to the control for and exclusion of potential bots.

The remainder of the article is structured as follows: first, the article is discussed in 
the context of the existing literature and a number of hypotheses and research questions 
are derived. Section “Network homogeneity around politicians’ accounts” further pro-
vides a short introduction to Germany’s political and party landscape. In Section 
“Measuring Follower Homogeneity”, the homogeneity measure is presented and dis-
cussed in the context of other measures of homophily and network homogeneity. 
Furthermore, the categorization of followers is introduced as well as methods to check 
the results’ robustness. These data are discussed in Section “Data: politicians and their 
followers on Twitter”. Section “Results” then presents the results and tests the robust-
ness. Finally, Section “Conclusion” concludes and discusses potential paths for future 
research.

Network homogeneity around politicians’ accounts

Psychological processes are likely to lead to the creation of homogeneous networks on 
social media. Social media, such as Twitter, allow people to actively construct their 
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networks and choose their news diets. Users select the content that should appear in their 
news feed by following specific accounts (and not following others). This behavior may 
conform to “selective exposure,” the alleged tendency of individuals to tailor their own 
media environments to reflect their beliefs and predispositions, while avoiding opposing 
points of view (Stroud, 2018). Further and closely related, homophily, that is, individu-
als’ tendency to surround themselves with similar others (McPherson et al., 2001), has 
been suggested to drive network formation (e.g. Koiranen et al., 2019). This may further 
foster the creation of homogeneous networks, which is potentially amplified by audience 
homophily: Dvir-Gvirsman (2017) shows that individuals choose to consume media 
depending on the audience of an outlet to strengthen their identification with specific 
political groups.

Much of the existing literature studies network segregation at the level of individual 
users instead of focusing on influential accounts, such as news organizations or politi-
cians and their followers. The main aim of such papers is to investigate whether individu-
als on social media tend to connect and discuss with like-minded others. For example, 
Bright (2018) shows that the interaction of users on Twitter decreases with their ideologi-
cal distance. However, the literature also shows that users are nonetheless confronted 
with information that does not conform with their opinions (Barberá, 2015; Boutyline 
and Willer, 2017; Cinelli et al., 2021; Dubois and Blank, 2018; Eady et al., 2019; Flaxman 
et al., 2016; Lawrence et al., 2010; Lee et al., 2014; Vaccari et al., 2016; Yardi and Boyd, 
2010). For example, Barberá et al. (2015) draw upon data of 3.8 million US Twitter users 
and their tweets. The authors measure a Twitter user’s ideological position based on her 
connections to popular partisan accounts, media outlets, and other users, using a latent 
space model. Following this, the authors focus on 12 political and non-political events to 
measure whether discussions are polarized, that is, mostly take place between like-
minded individuals. They show that while discussions of political issues are highly 
polarized, those of non-political ones take place between individuals with different ideo-
logical positions.

More closely related to this article, a smaller strand of the literature focuses on meas-
uring the homogeneity of specific outlets’ or media types’ audience. Starting with the 
latter, Gentzkow and Shapiro (2011) utilize an isolation index (see Section “Measuring 
Follower Homogeneity”) to study and compare ideological segregation between differ-
ent types of media. Here, segregation is high if, for a certain media type (e.g. television), 
liberals and conservatives watch very different stations with little overlap in viewership. 
They show that while the Internet is more ideologically segregated than the market for 
television news or magazines, it is less segregated than offline social networks or readers 
of national newspapers. Similarly, Webster and Ksiazek (2012) analyze the audience 
segregation of different news outlets. They show that most outlets’ audience, such as 
NBC or Fox News, also read other news sites, though they do not take into consideration 
whether audiences of ideologically close outlets have stronger overlaps. In addition, a 
number of studies provide evidence regarding the homogeneity of specific news outlets’ 
followers. More specifically, three studies by Dvir-Gvirsman (2017), Flaxman et al. 
(2016), and Gentzkow and Shapiro (2011) start by categorizing individuals as conserva-
tive or not and show that in the United States and Israel websites with right-wing content 
have more conservative readers than those with center or left-wing content. For example, 
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Flaxman et al. (2016) show that 31% of New York Times readers are conservative when 
compared to 59% of Fox News readers.

This study aims to combine both the follower and the followee perspective in a 
Twitter-based study by focusing on the following behavior of individuals as well as on 
the resulting follower composition and homogeneity of politicians’ accounts. While a 
relatively large literature studies the tendency of individuals and user groups to commu-
nicate with like-minded others, research that extensively investigates the follower homo-
geneity and structure of individual politicians’ or news outlets’ followers remains scarce. 
To contribute to this, this study starts at the politician level, by estimating politicians’ 
follower homogeneity and comparing it across parties. It then continues at the individual 
level, by sorting followers into groups, including “partisans,” to measure what types of 
followers drive network homogeneity.

While, as discussed earlier, there is relatively little research on the homogeneity and 
composition of individual politicians’ (and news outlets’) followers on Twitter, the pre-
sented evidence in combination with individual-level tendencies to connect to and dis-
cuss with like-minded others suggests that follower networks are expected to be rather 
homogeneous. As discussed, this is likely driven by the mechanisms of selective expo-
sure, homophily, and audience homophily, hence the first hypothesis:

H1. Politicians’ follower networks are homogeneous.

In this context, more extreme politicians are likely to attract more homogeneous audi-
ences. First, Dvir-Gvirsman (2017) suggests that the degree of audience homophily is 
stronger for individuals with more extreme views, that is, these tend to prefer news out-
lets with a more homogeneous audience. This implies that follower homogeneity is 
increased for outlets attracting such individuals. Here, selective exposure and homophily 
suggest that individuals are more likely to follow like-minded others, that is, politicians 
that reflect their own opinions (McPherson et al., 2001; Stroud, 2018). As a result, 
extreme parties’ politicians are more likely to attract individuals with extreme views, 
thus increasing their follower homogeneity through higher levels of audience homophily. 
Second, individuals with more extreme ideologies have been shown to tend toward 
higher levels of selective exposure and homophily, given that their certainty of “holding 
the truth” is higher (Boutyline and Willer, 2017; Johnson et al., 2009). By the same logic 
as above, such individuals are more likely to follow extreme parties’ politicians and thus 
increase politicians’ follower homogeneity. Third, selective exposure is likely to reduce 
non-extreme users’ willingness to follow extreme parties. While users may be willing to 
follow politicians of other parties that are relatively close to their own political affilia-
tion, extreme parties are (by definition) further off, that is, non-extreme users may be less 
willing to expose themselves to such content. This is in line with research showing that 
user interaction on social media is reduced in the ideological distance between users and 
is particularly low in-between extremist and non-extremist users (Bright, 2018). Such 
mechanisms are also reflected in models where readers choose what sources to consume 
based on their prior beliefs about the truth (e.g. Mullainathan and Shleifer, 2005). Thus, 
the second hypothesis is as follows:
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H2. Extreme parties’ politicians have more homogeneous audiences than politicians 
of other parties.

Defining partisan followers as users that are only or mostly interested in a given party, 
extreme parties are expected to have the highest share of partisan followers. First, as 
discussed earlier, they are expected to attract fewer individuals that are rather broadly 
interested in politics, thus increasing the weight of other followers, including partisans. 
Second, given that extreme individuals have been suggested to have higher levels of 
selective exposure and audience homophily (Dvir-Gvirsman, 2017; Johnson et al., 2009), 
the share of partisans among an extremist party’s unique followers is likely higher. 
Hence, hypotheses 3a and 3b are as follows:

H3a. The share of followers that are broadly interested in politics is lower for extreme 
parties’ politicians than for politicians of other parties.

H3b. The share of followers that are partisan is higher for extreme parties’ politicians 
than for politicians of other parties.

Combining the hypotheses on the follower homogeneity (H1, H2) with those on dif-
ferent user groups (H3a, H3b) leads to the question to what degree follower homogeneity 
is related to the share of the respective groups among followers. Both follower homoge-
neity and the shares of follower groups are defined on the politician level. At the same 
time, follower groups, such as partisans, can follow multiple politicians and thus affect 
the respective measures. Thus, even small groups of followers that follow a high number 
of politicians can affect the results regarding the previous hypotheses. By following 
many politicians, they would effectively have a higher weight on the respective out-
comes than, for example, a user that only follows a single politician. As a result, the 
following research questions are put forward:

RQ1a. How is follower homogeneity related to the share of partisans among 
followers?

RQ1b. How is follower homogeneity related to the share of broad followers among 
followers?

RQ1c. How is follower homogeneity related to the share of other groups among 
followers?

Context: Germany’s political landscape, party system, and political 
Twittersphere

This section aims to introduce the most general features of Germany’s political and party 
landscape as well as political Twittersphere. While there is a multitude of parties, few make 
it into national parliament, given the 5% threshold. As a result, between unification and the 
2013 elections, six parties have been considered “[. . .] the main ‘actors’ on the stage of the 
Bundestag” (Saalfeld and Schoen, 2015:. 106), of which most are placed at the center of 
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the political spectrum. While the correlation between the economic and social left-right 
scale is lower than, for example, in the United States (Barberá, 2015), one can broadly clas-
sify parties on a left-right scale: SPD (social democrats) and Die Grünen (the greens) are 
placed at the center-left, the CDU and CSU (christian democratic/social union) at the center 
right, while the FDP (free democratic party), as a liberal, pro-market party, is often placed 
in-between both groups. CDU and CSU form a single parliamentary group and do not 
compete in elections, given that the CSU is exclusively present in Bavaria. Historically, the 
CDU(/CSU) and SPD have been the main parties (coalition leaders), with all former chan-
cellors since the Second World War coming from either party. However, there have been 
several “grand coalitions” between both groups, including those under the leadership of 
Angela Merkel from 2005–2009 and 2013–2021 (Saalfeld and Schoen, 2015).

In addition, there are two extreme parties both on the left (Die Linke—the left) and 
the right (AfD—alternative for Germany). The AfD, which started as a single issue Euro-
skeptic party (Saalfeld and Schoen, 2015), developed into a right-wing populist party by 
2017, when it first entered the Bundestag (Lewandowsky, 2015; Schmitt-Beck et al., 
2017). On the other side of the political spectrum, Die Linke is considered less extreme 
and it remains contested whether it is a populist party (Chiocchetti, 2016; Fawzi et al., 
2017). Here, the Varieties of Democracy (V-Dem) Project gives the party a populism 
score of 0.329 on a scale from 0 to 1, while the AfD has a score of 0.949 (all other parties 
in the Bundestag lie between 0.056 and 0.171). Similarly, for illiberalism, the AfD has a 
score of 0.671 while Die Linke is at 0.063 and thus slightly above the CSU at 0.061, 
while other parties are between 0.023 and 0.048 (Lührmann et al., 2020). The AfD is thus 
operationalized as the most extreme party. While Die Linke is less extreme, it may still 
be viewed as the second most extreme party on the opposite, that is, left, side of the 
political spectrum. Both parties are particularly successful in Eastern Germany, includ-
ing during the 2017 elections. Furthermore, the AfD was stronger in South when com-
pared to North–West Germany (Bundeswahlleiter, 2017a; Küpper et al., 2020).

Moving to Germany’s Twittersphere, around 12% of Germans use Twitter, making the 
platform less popular than in France, the United States, or the United Kingdom (17%, 
25%, and 31%; Newman et al., 2021). As in other contexts, Twitter users are not repre-
sentative of the German public, but rather tend to be young, more partisan, and more 
politically active (Jungherr, 2016). Nevertheless, Twitter is an important tool for political 
communication, given the strong use among both politicians and journalists (Jungherr, 
2014; Stier et al., 2018) and its effects on traditional media coverage (Gilardi et al., 2021) 
and political agendas (Barberá et al., 2019). For instance, in Switzerland, a setting with 
a very similar Twitter usage as Germany’s (Newman et al., 2021), Gilardi et al. (2021) 
show that while the agendas of traditional media and those of parties and politicians on 
Twitter are generally congruent, parties on Twitter pushed the environmental issue into 
traditional media, showing Twitter’s potential to drive agendas.

Measuring follower homogeneity

Introducing the measure

Scholars on social networks have developed a considerable number of measures for net-
work segregation and polarization (Bojanowski and Corten, 2014). This article is strongly 
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related to other studies on homophily on Twitter. As discussed earlier, studies in this 
context have increasingly relied upon latent space models (Barberá, 2015; Barberá et al., 
2015; Bond and Messing, 2015). These start by placing media outlets and politicians on 
a political left-right scale and subsequently place other Twitter users on this scale as well, 
given their connections to politicians, media websites, and other users. However, as 
noted in Barberá (2015), such models might not translate well into the German political 
context, as a one-dimensional left-right scale performs relatively poorly in settings where 
the correlation between the social and economic left-right position is much lower than in 
the United States. Another difficulty arises, as there is no extensive data set scoring most 
German media outlets on a left-right scale.1 Applying such models to Germany would 
thus require both a simplification of the German political sphere as well as assumptions 
on the positions of media outlets.

While the studies above place both users and politicians/media outlets on a political 
left-right scale, another strand of the literature uses isolation measures to measure the 
homogeneity in politicians’/media outlets’ followers (see the discussion of Gentzkow 
and Shapiro (2011) in Section “Network homogeneity around politicians’ accounts”). 
Here, Dvir-Gvirsman (2017) builds on the self-reported ideological position on a liberal-
conservative scale, users’ browsing behavior, and hand-coded ideological positions of 
websites. She calculates a measure on the user level, where users’ networks are scored 
between −1 and 1. Here, a score of −1 for a conservative user suggests that all of the co-
visitors of the websites she visits are liberal and a score of 1 suggests that all co-visitors 
are conservative, that is, that the user’s browsing behavior is very homogeneous.

This article builds upon these ideas to overcome the problems encountered by latent 
space models in the German context, that is, the problem of the one-dimensional left-
right scale and the lack of data (and potential bias thereof) on the position of media out-
lets on such a scale. Furthermore, it adds an important perspective by focusing on 
politicians’ follower networks. To do so, it departs from the studies on individual users’ 
tendency to connect to like-minded others, by exclusively focusing on politicians and by 
not estimating individuals’ (or politicians’) political ideology. Instead, the proposed 
measure simply relies on behavioral information on the network composition according 
to clearly given political affiliations of politicians.

The measure starts by calculating the distribution of individual followers’ connections 
across Bundestag politicians, that is, the extent to which followers only follow one party 
or several different parties. This is similar to the measure of users’ homophily in follow-
ing behavior proposed by Colleoni et al. (2014), Siegel et al. (2021), and Halberstam and 
Knight (2016). For example, Colleoni et al. (2014) first estimate users’ political affilia-
tion (republican or democrat) and then continue by calculating the share of their connec-
tions going toward their own and other groups. The approach of this study differs from 
the above studies in the sense that no prior estimate of political ideology is required. 
Instead, for each user, the share of connections to either of the seven parties is calculated. 
One connection is represented by one politician she follows.

The key distinction to most existing studies, however, is the level of analysis. As dis-
cussed earlier, most studies conduct their analyses on the level of individual users. For 
example, Colleoni et al. (2014) make statements on the degree of homophily among 
republican when compared to democratic users. In comparison, this article’s analysis is 
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conducted on the politician level. Thus, what is measured is the degree to which a politi-
cian’s average follower is also interested in other parties’ positions or whether she mostly 
follows the politician’s own party. This distinction is vital, as, for example, the average 
conservative user may differ a lot from the average follower of a given conservative poli-
tician. This is the case as particularly active users, that is, those that follow many politi-
cians, gain a higher weight when analyzing follower networks on the politician level and 
can thus effectively multiply their influence online.

More precisely, the following measure is employed:

Homogeneity of Followers
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(the average follower only follows politicians from the politician’s own party).

For intuition, Figure 1 provides an example. Here, Follower 1 follows five politicians 
(A, B, C, D, E) from two parties: the SPD (D and E), and the CDU (A, B, C). Her share 
of connections going to either party is 0.4 and 0.6, respectively. Another user, Follower 
2, only follows Politician A from the CDU. Moving to Politician A, she is followed by 
both followers and nobody else. As a result, her homogeneity measure is equal to the 
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Figure 1. Example for homogeneity measure.
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suggests that the politician’s average follower follows the politician’s own party with 
80% of her connections across all Bundestag politicians.2

The approach presented earlier thus allows for the analysis of networks from the per-
spectives of both politicians and their followers: the composition of accounts that users 
follow and the compositions of accounts that follow a politician, containing people who 
may react to their posts and might thus influence what they post. This is discussed in the 
following section. At the same time, as discussed earlier, the approach does not require 
the estimation of individuals’ ideological positions. Instead, it only relies upon observa-
ble following behavior.

Follower types

The measure proposed earlier investigates the average follower of each politician by 
drawing upon the share of connections to the politician’s own party. This effectively 
gives more weight to profiles that follow multiple politicians. For example, Follower 1 
in Figure 1 affects the homogeneity measures of five politicians, while Follower 2 only 
affects the measure of a single one. As discussed earlier, this constitutes a large differ-
ence in comparison to other studies that give equal weight to all users (e.g. Barberá, 
2015; Colleoni et al., 2014). These may thus may overlook the extend to which single 
users can multiply their influence online.

To gain a better understanding for the degree to which users do so and for the 
resulting differences in follower homogeneity, users are categorized by type. This is 
done based upon the adjacency table that includes both the number and the share of 
connections going to each party. Four groups of followers are defined that mechani-
cally affect the measure above and may thus explain differences in follower homoge-
neity: Starting with Strongly committed partisan followers, these are defined as all 
Twitter users who follow at least four politicians, with more than 80% of those they 
follow belonging to a single party. The interpretation as partisans is in line with many 
previous studies that infer ideological preferences from following behavior across 
prominent political accounts (see discussion of Colleoni et al., 2014, above). Similarly, 
weakly committed partisan followers are those that do not fall into the category of 
strongly committed partisans, while they follow at least two politicians with more 
than 50% of their connections going to a specific party. Both partisan groups are thus 
defined by party, for example, there are AfD and CDU partisans. While having many 
partisan followers leads to higher levels of follower homogeneity, followers inter-
ested in multiple parties’ politicians decrease the measure. Here, broad interest fol-
lowers are defined to have less than 50% of their edges going to a single party, that is, 
these also follow more than two politicians. Finally, users that only follow a single 
politician are hardly considered to be partisans. However, these would still have all 
edges going to a single party and thus drive up follower homogeneity. To account for 
this, one-person followers are defined as users that only follow a single politician in 
the Bundestag. All groups are mutually exclusive, that is, users can only belong to one 
group. Looking at the example in Figure 1, Follower 1 is a weakly committed CDU 
partisan while Follower 2 is a one-person follower.
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After categorizing followers, the share of each group among each politician’s follow-
ers is calculated to both investigate to what extend follower homogeneity is related to 
higher shares of each group and to compare follower groups’ shares across politicians 
and parties.

Robustness: politician and account characteristics

Other variables than party membership may explain differences in follower homogeneity 
and partisan shares between politicians. While controlling for potential confounders does 
not fully rule out omitted variable bias, it can help to reduce it and allows for the analysis 
of differences in the outcome variables along other dimensions than party membership. 
To do so, this study performs a linear regression (OLS) with heteroskedasticity-robust 
standard errors on the level of politicians’ Twitter accounts. The dependent variable is 
either provided by the politician’s follower homogeneity measure or her share of partisan 
followers. The main independent variables of interest are dummies indicating party 
membership. In addition, a number of controls regarding politician characteristics and 
their Twitter accounts are included.

First, lesser known politicians, those new to Twitter, and thus, more generally, those 
with a smaller number of followers are likely to attract a more homogeneous audience 
and more partisan followers. Chen et al. (2014) investigate 250,000 US Twitter users that 
openly state their religion and analyze their religious in- and out-group connections. 
They show that more popular accounts attract more out-group followers, or as they 
nicely put it: “the pope is not a scaled up bishop” (Chen et al., 2014: 546). Closely 
related, but in a more general setup, Grabowicz et al. (2016) compare followers of simi-
lar expert accounts. They show that those of smaller accounts tend to be more similar to 
the account they follow. Furthermore, these are more likely to be experts themselves. 
Moving the results to this study’s context, it is expected that smaller and more recently 
created accounts are more likely to be discovered by partisans, while larger accounts, 
such as those of prominent and longer serving politicians, have a higher share of out-
group followers, such as broad interest followers and thus a lower homogeneity measure. 
To account for this, controls for the (log.) number of followers, the politician’s account 
age, and whether she was re-elected in 2017 are included.

Second, users’ attention is limited, that is, less politically interested users may shy away 
from politicians that tweet very frequently. This is in line with empirical results showing 
that a high tweet rate is predictive of unfollow behavior (Kwak et al., 2011; Maity et al., 
2018). Very frequent tweeters may thus attract more politically interested followers. To 
account for this, the average number of tweets per year is included as a control.

Third, politicians’ own characteristics may shape their behavior and success on 
Twitter as well as their follower structure. The literature suggests that men and women 
use Twitter differently, in particular, when discussing political issues (e.g. Hu et al., 
2021). Similarly, politicians’ age and education may play a role, as these have been sug-
gested to affect other dimensions of their Twitter outcomes, such as the number of fol-
lowers (Keller and Kleinen-von Königslöw, 2018). To control for this, politicians’ age 
and gender are included as controls. Furthermore, as a proxy for a politician’s education, 
a dummy indicating whether she has a PhD is included.
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Fourth, controls for politicians’ home regions are included to account for spatial dif-
ferences in the respective measures. Despite social media’s global reach, its geography 
has been shown to have a strong local dimension, with many ties formed between users 
at a short geographic distance (Takhteyev et al., 2012). Given the spatial variation regard-
ing antidemocratic and populist attitudes across Germany (Küpper et al., 2020), politi-
cians from regions with stronger populist attitudes may be more likely to attract partisans. 
To control for this, dummies for South and East Germany are included, while North–
West Germany is the baseline category.3

Finally, Germany has a mixed-member electoral system, that is, politicians can either 
enter the Bundestag through a direct vote by their local constituency (first-past-the-post) 
or through party lists. Constituency candidates have been shown to more strongly focus 
on topics other than those of their party, on issues of their constituency, and to run more 
personalized campaigns (Gschwend and Zittel, 2015; Zittel and Gschwend, 2008). Given 
this in combination with Twitter’s local nature (Takhteyev et al., 2012), the politician’s 
type may affect her follower structure. The direction of the effect is unclear though. As a 
result, a control for constituency candidates is added.

The data underlying this study consist of the population of all German politicians on 
Twitter and their follower networks. To interpret confidence intervals of frequentist lin-
ear regressions, one has to view the resulting data as one draw from a “superpopulation” 
of politicians and their follower networks on Twitter. This appears appropriate in the 
given setup: First, while the data were gathered in October 2018, inference is done for a 
longer time-period, that is, the data represent one draw from the population of politicians 
and their follower networks over the past years. Second, unless a fully deterministic 
world is assumed, the data generating process, including decisions of users to follow 
politicians and of politicians to join Twitter, is driven by stochastic processes that affect 
both variables included in the model and those part of the error term. Thus, the data at 
hand are just one draw from a superpopulation of possible realizations of politicians and 
their networks on Twitter at the time of data collection (see Broscheid and Gschwend, 
2003, for a discussion). Nevertheless, Bayesian Inference has been suggested as an alter-
native, given the differing interpretation of standard errors (Berk et al., 1995; Broscheid 
and Gschwend, 2005; Western and Jackman, 1994) while confidence intervals of fre-
quentist regression models are interpreted as covering the true coefficient 95% of the 
time in repeated samples, Bayesian credible intervals quantify the certainty a researcher 
has, that is, these provide an interval in which the coefficient of the given data lies with 
95% certainty. Thus, they do not require a theoretical “superpopulation.” In addition to 
frequentist regressions, the main regression are repeated using Bayesian linear regres-
sions with noninformative priors, assigning equal weight to all possible coefficient sizes 
(see regression tables for model specifications).

Robustness: bots

One important concern regarding robustness and the results’ interpretation is the pres-
ence of bots, in particular, if these are unevenly distributed across parties. While Gallwitz 
and Kreil (2021) argue that the role of “social bots” on social media is vastly overesti-
mated, other studies’ results suggest that right-wing parties may particularly profit from 
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these (Neudert et al., 2017). For example, Silva and Proksch (2021) show that when 
Twitter deleted millions of bots in July 2017, radical right parties’ European members of 
parliament (MPs) lost the most followers, with an average loss of 5% of followers. One 
advantage in this context is that the data were collected 3 months after the purge. 
However, bots remain a concern.

At the time of data collection, commonly used tools, such as botometer, did not have 
the capacity to process large data sets with millions of profiles. Furthermore, they have 
been shown to work relatively poorly, especially outside of English speaking contexts 
(Feng et al., 2021; Rauchfleisch and Kaiser, 2020). Instead, to assess the data with respect 
to (w.r.t.) the presence of bots, a machine learning estimator is trained to distinguish bots 
from other profiles. This is built on Twibot-20, which currently provides the largest 
available annotated bot-detection data set, according to the authors (Feng et al., 2021). 
Compared to existing methods on bot-detection, the applied algorithm reaches high lev-
els of accuracy, including compared to botometer. The estimator can correctly classify 
around 81% of profiles in the training data (see Appendix for details on the estimator, 
including a discussion of limitations and comparisons to existing algorithms).

To ensure that bots do not drive the results, two approaches are taken. First, the regressions 
including the controls above are re-calculated while excluding followers labeled as bots. 
Second, the baseline regressions are re-run while including controls for the estimated share of 
bots among followers and the average probability that a politician’s follower is a bot.

As an additional precaution, all regressions control for the average follower’s account 
age. The reasoning behind this is that Twitter frequently deletes bots (e.g. Silva and Proksch, 
2021). Thus, bot accounts are expected to have a lower survival rate than other accounts and 
are thus younger. While this is a lower level control compared to those above, it is clearly 
imperfect as well, given that it may also reflect other mechanisms, such as differences in 
political preferences/extremism across Twitter cohorts or learning effects when following 
politicians and other accounts. However, average follower account age also represents a 
measure for the length of users’ exposure to Twitter. Here, Jürgens and Stark (2022) suggest 
that longer exposure to Twitter is associated with a decrease in users’ exposure diversity, 
which would translate into higher levels of homogeneity in this context.

Data: politicians and their followers on Twitter

Information on all followers of the members of the German national parliament 
(“Bundestag”) is gathered by combining data from several sources. First, all politicians’ 
names and their personal information is provided by the German electoral management 
body, the Bundeswahlleiter (2017b), and updated using information on politicians that 
left or joined the Bundestag since the election in 2017 (Deutscher Bundestag, 2017). 
Overall, information on 707 MPs is gathered.4 Furthermore, politicians’ Twitter accounts 
are obtained using Twitter lists, provided by several party accounts, which contain the 
accounts of MPs of each party present in the Bundestag. These profiles are verified using 
politicians’ and party websites and linked to politicians’ personal data, as provided by 
Bundeswahlleiter (2017b). Furthermore, aside from lists, all names of politicians without 
an account are searched for using Twitter’s search engine.5 The encountered profiles are 
again verified by checking politicians’ and party websites.
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Next, information on the latest tweet of each politician is obtained, in order to iden-
tify inactive profiles, given that these could bias the results. The data collection took 
place on 10 and 11 October 2018. MPs that did not tweet anything since 1 January 2018 
are removed, a total of 33 politicians of which 11 had never posted anything (publicly). 
The resulting data show that 462 or 65.35% of politicians are identified as active on 
Twitter. Compared to the 261 or 41.36% of parliamentary Twitter users found by 
German news outlet Spiegel Online in the prior legislature period (2013–2017),6 this 
represents an increase of 58% in the Twitter adoption rate. Figure 4 (in Appendix) 
shows politicians’ distribution across parties, showing that five of the seven parties have 
around 60–80 politicians on Twitter. There are two outliers, with the SPD having more 
than 100 politicians while the Bavarian CSU (christian social union) has fewer than 20 
(note that the CDU and CSU form one parliamentary group and do not compete in elec-
tions). Finally, Table 4 (in Appendix) describes the selection of politicians into Twitter, 
given observable characteristics.

For each politician, meta data on all followers as of October 2018 are gathered, using 
the rtweet package in R (Kearney, 2018; R Core Team, 2018). In total, 5,436,552 fol-
lower-politician edges connect 1,775,789 unique users to MPs across all parties, that is, 
each account follows three politicians on average. Drawing upon these data, an adja-
cency table is created as summarized in Table 1. For each of the 1.78 million users, the 
table describes whether she is connected to a specific party and how many connections 
she has to that party. More specifically, it shows that she follows 1.08 SPD politicians, 
but only 0.44 CDU politicians. At the same time, 24.9% of the 1.78 million users follow 
any CDU and 63.6% any SPD politician. As will be discussed later, this is driven by a 
couple of well-known politicians, such as Martin Schulz.

Table 1. Summary statistics of adjacency table of all followers.

(1) Variable (2) Avg. (3) SD (4) Min (5) Max

AfD politicians followed 0.146 1.518 0 69
CDU politicians followed 0.441 1.523 0 83
CSU politicians followed 0.089 0.409 0 19
SPD politicians followed 1.084 2.163 0 104
FDP politicians followed 0.258 1.067 0 67
Grüne politicians followed 0.405 1.705 0 63
Die Linke politicians followed 0.635 1.488 0 57
Follows any AfD politician 0.051 0.220 0 1
Follows any CDU politician 0.249 0.432 0 1
Follows any CSU politician 0.071 0.257 0 1
Follows any SPD politician 0.636 0.481 0 1
Follows any FDP politician 0.193 0.394 0 1
Follows any Grüne politician 0.192 0.394 0 1
Follows any Die Linke politician 0.361 0.480 0 1

CDU: christian democratic union; CSU: christian social union; FDP: free democratic party; SPD: social 
democrats.
All observations are on the follower level with a total of 1.78 million unique followers.
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Results

Follower homogeneity

Starting with the homogeneity measure from Equation 1, Figure 2 shows the density 
functions of politicians’ follower homogeneity across all parties’ politicians. Here, most 
parties’ functions are rather broad and peak around 0.5 to 0.6. Here, a value of 0.5 means 
that the average follower of the given politician follows the politician’s own party’s poli-
ticians with 50% of her connections going toward any Bundestag politicians. The results 
thus suggest that the audiences of most politicians also follow other parties, suggesting 
that there is no overall segregation of follower networks. However, the results still sug-
gest that users are more homogeneous than would be expected in the absence of any 
party preferences, that is, confirming H1. To see this, consider the case where users are 
homogeneous, that is, all behave the same (the effect of heterogeneous user types is ana-
lyzed below). Like the average user, these follow three politicians, which they choose by 
first randomly picking a party to follow (with equal probability across parties) and then 
randomly picking a politician of that party. If such a user follows a given politician, the 
expected share of the user’s other two connections going to the politician’s own party is 

2

7 . The expected homogeneity measure of a given politician is thus 
1
2
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Almost all parties and politicians’ homogeneity measures are well above this value, as 
shown in Figure 2.
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Figure 2. Density functions of politicians’ homogeneity measure, by party.
The Figure shows density estimates of politicians’ homogeneity measure by party, computed as suggested 
in Equation 1. In addition, the black dots indicate the homogeneity measure of individual observations. All 
density plots in this article are created using the ggridges package in R (Wilke, 2022).
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Although, while most parties’ density functions peak at around 0.5 to 0.6, two devia-
tions can be observed. First, CDU and CSU politicians are embedded in the least homo-
geneous networks. This difference to other parties however largely disappears when 
treating CDU and CSU (who form one parliamentary group) as one party, as shown in 
Figure 5 (in Appendix). The lower levels of network homogeneity of the CDU/CSU is 
thus largely driven by politicians’ followers following both parties’ politicians. The 
AfD—a right-wing populist party—constitutes a more striking outlier. It stands out, 
given its very narrow density function that peaks around 0.8. Looking at the average AfD 
politician, this means that around 80% of her average follower’s connections across all 
Bundestag politicians go toward her own party, while only 20% go to other parties. On 
the other extreme of the political spectrum, Die Linke is not an outlier. Thus, H2 can only 
be confirmed for the right-wing AfD.

Categorizing followers

To gain a better understanding for the underlying reasons of the above findings, the 
adjacency table is drawn upon to categorize followers by type. Table 2 shows the share 
of followers of each party that belong to the categories of followers defined in Section 
“Follower types”. Around 7% of the AfD’s followers can be considered to be strongly 
committed partisans of the AfD, followed by Die Grünen with 1.2%. Also, when com-
pared to other parties, the AfD has a much higher share of weakly committed partisan 
followers, although it is followed relatively closely by Die Linke. Regarding one-per-
son followers, the SPD has particularly many, with 50% of its unique followers falling 
into this category, followed by the AfD with 34%. Finally, the CSU has the highest 
percentage of broad interest followers, while only 11% of its followers are in the one-
person category.

To investigate which of these groups drive the different levels of network homogene-
ity shown in Figure 2, the groups of followers above are summarized by politician to 
calculate the share of each group in each politician’s follower network. Drawing upon 

Table 2. Groups of followers in percent of parties’ total (unique) followers.

Party Strongly Weakly One- Broad Total

Committed Committed Person Interest Flwrs

Partisans Partisans Flwrs Flwrs (thsd)

AfD 6.97 18.41 34.01 24.07 91
CDU 0.42 5.22 18.35 41.28 442
CSU 0.03 1.03 11.35 54.07 127
SPD 0.57 7.81 50.86 19.30 1129
FDP 0.64 2.39 18.96 44.98 342
Grüne 1.20 6.59 18.73 41.53 342
Linke 1.16 13.35 26.62 30.27 641

CDU: christian democratic union; CSU: christian social union; SPD: social democrats; FDP: free democratic 
party.
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density functions of every single party’s politicians, these data are summarized in several 
graphs. Figure 7 (in Appendix) visualizes the percentage of broad interest followers in 
each politician’s follower network. Approximately, 15% of the followers of most AfD 
politicians fall into this category. This value is very low when compared to other parties, 
whose densities peak at around 25% to 40%, while CDU and CSU peak at 50% and 60%. 
Die Linke also has a relatively low share of broad followers, though its density function 
is much closer to that of other parties. H3a can thus be confirmed, in particular for the 
AfD. These observations can partially explain why the CDU and CSU have rather low 
homogeneity values, while those of the AfD are higher. Second, Figure 8 (in Appendix) 
summarizes the data of one-person followers. Most parties’ politicians have very few of 
these. AfD politicians’ high homogeneity measure can thus not be explained by this 
group. The discrepancy between this graph and the much higher values observed in Table 
2 is explained by two factors. First, one-person followers have a much lower weight 
when aggregating the data on the politician level. Second, they tend to follow the most 
popular politicians. For example, 67% of Martin Schulz’s followers fall into this cate-
gory. Given that he was the SPD’s and Bundestag’s most popular politician on Twitter, 
this drives up the percentage of SPD followers in this category, while not affecting other 
SPD politicians’ values in Figure 2. To show that one-person followers do not affect the 
general results of the homogeneity measure, Figure 6 (in Appendix) compares the homo-
geneity measure when including and excluding one-person followers. The results show 
that excluding one-person followers does not fundamentally change politicians’ (and 
thus parties’) positions on the homogeneity measure.

Turning to weakly committed partisan followers, Figure 9 (in Appendix) shows that 
the CSU has few of these, as already suggested by Table 2. However, all other parties’ 
density functions peak at around 20% to 26%. The CSU’s low homogeneity can thus par-
tially be explained by the absence of weakly committed followers, while the AfD’s homo-
geneity cannot be explained by a high share of these. Finally, Figure 3 offers an explanation 
for AfD politicians’ high levels of network homogeneity, showing that strongly commit-
ted partisan followers constitute between 55% to 75% of the followers of most AfD politi-
cians, while they account for a much lower share in other parties. This confirms H3b, 
though the results do not translate to the extreme party on the left of the political spectrum. 
While the distribution of Die Linke is shifted to the right in comparison to other parties, 
such as the SPD and CDU, it remains below that of the FDP and generally not far off of 
other parties. At the same time, CDU and CSU politicians are barely followed by strongly 
committed partisan followers.

Including controls

The results presented earlier may potentially be driven by other confounding variables. 
To test this, the homogeneity measure and the share of strongly committed partisan fol-
lowers are regressed on a number of controls.

In Table 3, both politician and account characteristics are regressed on the homoge-
neity measure. Furthermore, Table 10 (in Appendix) reports the results using Bayesian 
linear regressions instead. In Column (1), the measure is compared across parties, 
where the CDU provides the baseline category. It suggests that the average AfD 
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Figure 3. Percentage of strongly committed Partisan followers among politicians’ followers 
across parties.
The Figure shows density estimates across parties’ politicians’ share of strong partisan followers. In addi-
tion, the black dots indicate the homogeneity measure of individual observations.

politician’s average follower follows the party with 80.1% of her connections across 
the Bundestag. This value ranges between 26.7 (CSU) and 57.3% (Die Linke) across 
other parties. Introducing Twitter account characteristics in Column (2) and politician 
characteristics in Column (3) does not substantially change the results with respect to 
parties’ coefficients. Moving to the controls, as expected, politicians with a high tweet 
frequency have a higher follower homogeneity. Furthermore, following Chen et al. 
(2014) and Grabowicz et al. (2016), more prominent politicians and accounts have a 
lower follower homogeneity. This is suggested by the negative coefficients of the num-
ber of followers and the incumbency dummy, though the coefficient of the politician’s 
account age is insignificant. The relationship between the number of followers and 
their homogeneity measure is further visualized in Figure 10 (in Appendix) and holds 
across all parties. Finally, accounts with a higher average follower account age have a 
slightly increased homogeneity measure. This is first evidence that the results are 
unlikely to be driven by bots and/or that longer exposure to Twitter decreases users’ 
diversity exposure. All other controls are insignificant, suggesting that there is a little 
heterogeneity in the outcome measure with respect to politicians’ type, characteristics, 
or geography. In total, introducing controls does not substantially alter the results on 
the party level. More specifically, the AfD remains the party with the most homogene-
ous followers, followed by Die Linke and FDP.

Moving to the share of partisan followers, Tables 5 and 11 (both in Appendix) repeat 
the regressions above with the share of strong partisans as the dependent variable. Again, 
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Table 3. Regression: user homogeneity at politician level.

Dependent variable: Homogeneity of followers

 (1) Parties (2) +Twitter characteristics (3) +Politician characteristics

AfD 0.339***
(0.009)

0.375***
(0.011)

0.351***
(0.020)

CSU –0.195***
(0.010)

–0.187***
(0.012)

–0.193***
(0.014)

FDP 0.094***
(0.011)

0.078***
(0.010)

0.060***
(0.018)

SPD 0.107***
(0.009)

0.114***
(0.007)

0.122***
(0.010)

Die Grünen 0.064***
(0.011)

0.059***
(0.010)

0.066***
(0.016)

Die Linke 0.111***
(0.013)

0.127***
(0.011)

0.127***
(0.018)

Log. followers –0.015***
(0.006)

–0.014**
(0.006)

Log. of average 
statuses per year

0.006**
(0.003)

0.007**
(0.003)

Average follower 
account age (years)

0.024***
(0.006)

0.020***
(0.006)

Politician account age 
(years)

0.000
(0.002)

0.001
(0.002)

Female –0.005
(0.006)

Politician age –0.000
(0.000)

Re-elected 2017 –0.040***
(0.013)

District candidate PhD 0.011
(0.012)

 0.001
(0.008)

South German 0.006
(0.007)

East German –0.001
(0.007)

Constant 0.462***
(0.007)

0.427***
(0.045)

0.464***
(0.042)

Observations
R2

462
0.775

462
0.826

462
0.838

FDP: free democratic party; CDU: Christian democratic union; CSU: Christian social union; SPD: social 
democrats; AfD: alternative for Germany, Die Grünen: the greens, Die Linke: the left.
Standard errors in parentheses.
*p < 0.1; **p < 0.05; ***p < 0.01.
The unit of observation is a German Bundestag Politician’s Twitter profile. The dependent variable is the 
homogeneity of followers, as measured using Equation 1. All regression are estimated using OLS with 
heteroskedasticity-robust standard errors.
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the AfD stands out, with partisans making up 58.8% of the average politician’s followers, 
a share that is far above that of any other party, whose values range between 0.6% (CSU) 
and 23.5% (FDP). Note here that, given the long tail of the distribution visible in Figure 
3, the AfD’s average is well below its median, which stands at 64%. Overall, the results 
are virtually unchanged after introducing Twitter and politician characteristics in 
Columns (2) and (3) and suggest strong party differences with respect to the share of 
partisan followers. In line with the literature, controls suggest a negative relationship 
between partisan shares and the number of followers, though the effects of incumbency 
and account age are insignificant. Similarly, accounts with a high tweet frequency have 
more partisan followers. Again, all other controls are insignificant, suggesting little het-
erogeneity across other dimensions of politicians’ characteristics.

The definition of strongly committed partisans clearly leaves room for heterogeneity 
given its arbitrary definition of following at least four politicians with 80% of the con-
nections going to a specific party. Thus, some parties’ strong partisans may be less 
partisan than others. Table 6 (in Appendix) compares strong partisans across parties. 
The count of followed politicians from one’s “own” party is, on average, highest for the 
AfD (mean: 15.21, median: 9) and lowest for the CSU (mean: 5.05, median: 5). The 
average partisan of the AfD is thus more partisan than that of other parties. In fact, while 
increasing the threshold of followed politicians would decrease the number of partisans 
across all parties, this would least affect AfD partisans. More specifically, the cumula-
tive distribution over own-party connections among partisans is such that the share of 
profiles that remain defined as strongly committed is highest at any threshold chosen. 
The AfD’s comparatively high level of partisanship will thus remain high, independent 
of the threshold.

Robustness: bots

Finally, as discussed in Section “Robustness: Bots,” bots may be a concern, especially if 
these are disproportionately present among certain user groups and party-followers. 
Applying the mentioned random forest algorithm to all, 1.78 million users show that this 
is indeed the case. Here, Table 7 (in Appendix) presents the shares of bots across user 
groups presented in Table 2. As shown, the estimated share of bots among strong parti-
sans is generally higher than across other groups. However, the AfD’s share of bots 
within this group is lowest at 18%. In total, 18% of profiles are classified as bots. These 
make up around 22% of the 5.4 million follower-politician edges.

Taking this into consideration, Tables 8 and 9 (both in Appendix) repeat the regres-
sions above while either excluding bots from politicians’ followers in Columns (1) to (3) 
or controlling for the estimated share of bot followers and the average follower’s prob-
ability to be a bot in Column (4). Starting with the homogeneity measure, Table 8 (in 
Appendix) suggest that bots do not substantially affect the results. The coefficients of all 
parties remain similar and in the same order regarding their size. Column (4) shows 
slightly reduced estimates for the AfD (and, to a lesser extend, most other parties), which 
remains the party with the highest homogeneity measure though. The same conclusions 
can be drawn when looking at the share of strongly committed partisans in Table 9 (in 
Appendix), thus suggesting that the article’s results are not driven by bots.
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Conclusion

The results offer important new insights to the study of political network homogeneity 
on Twitter. Focusing on politicians and drawing upon the network homogeneity measure 
presented in this article, it is shown that strong follower homogeneity is not an overall 
present phenomenon in networks of German MPs. However, differences in homogeneity 
are found across parties, and politicians of the AfD tend to be embedded in networks that 
display higher follower homogeneity than politicians of other parties. Diving deeper into 
the data, it is shown that this homogeneity is largely created by a small group of profiles 
of around 7% of the party’s followers that make up around 55–75% of most politicians’ 
followers.

The results and measures used have the following two main limitations: First, though 
potential mechanisms are discussed in Section “Network Homogeneity around 
Politicians’ Accounts,” the results remain descriptive in the sense that these describe an 
outcome rather than the underlying mechanisms causing it. Second, the homogeneity 
measure and the grouping of followers, solely rely on observed follower networks, while 
ignoring other available data, such as retweet networks and connections between follow-
ers. For example, Guerrero-Solé (2018) argue that such information is important to 
understand homophilic online behavior. However, the simplicity of the homogeneity 
measure employed and the way in which follower groups are defined, are also advanta-
geous, given that they do not rely on assumptions and estimation strategies, such as senti-
ment analysis or the classification of tweets and users to political ideologies. They thus 
provide a simple way to better understand network structures that may constitute ele-
ments of echo chambers.

Subject to the above limitations, the findings have several important implications: 
First, adding to the empirical literature showing mixed evidence on echo chambers, the 
results show that political homogeneity is not present across all politicians’ networks, but 
concentrated among politicians of the right-wing populist AfD. It is shown that even a 
small group of very active profiles can create homogeneous follower networks. Here, 
Dubois and Blank (2018) and Eady et al. (2019) show that only a few individuals can be 
considered to predominantly follow like-minded others or news. This article thus adds 
the important argument that these small groups can multiply their influence online and 
suggests that researchers are well advised not to underestimate the impact of small 
groups in this context. This is particularly important given evidence on Twitter that poli-
ticians are “more likely to follow, than to lead” (Barberá et al., 2019: 883) when setting 
agendas, and that they are more responsive to their supporters than the public. The find-
ings thus open an important path for future research, namely the investigation of the 
impact of small but very active online groups on political outcomes and online interac-
tions in general. For instance, if, as suggested by Barberá et al. (2019) and Stier et al. 
(2018), politicians are reactive to their followers, and if these tend to be very partisan, 
they may propagate and support more extreme views and policies.

In addition, the results may help to explain the gap between the strength of echo 
chambers as a narrative to explain increasing polarization (e.g. BBC, 2019; Sunstein, 
2001) and the limited evidence on their existence, building on individual-level analyses 
with few users being embedded in homogeneous networks (e.g. Barberá et al., 2015; 
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Dubois and Blank, 2018). If small groups of users can create very homogeneous follower 
networks, while most individuals cannot be considered to pursue this behavior, then 
these may be perceived as insignificant in studies that give equal weights to users. Here, 
only few individuals may be identified as partisan or being embedded in homogeneous 
networks. As shown in this study, such individuals can however multiply their influence 
online and in fact create homogeneous follower networks around politicians’ profiles. 
This adds a new perspective to the study of echo chambers, namely of a few followers 
creating homogeneous networks that potentially echo extreme politicians’ messages.

Researchers may apply the proposed measures to other groups of profiles, addi-
tional online platforms, and different time periods. By focusing on well-defined and 
comparable profiles across a number of groups (such as parties or types of media), 
these provide a straightforward approach to measure network homogeneity. A major 
advantage of investigating politicians is that the ideological identification is usually 
clearly given. It would thus be of interest to apply the measure to other multi-party 
democracies. A first indication of where high levels of follower homogeneity and/or 
partisanship are to be expected is provided by Urman (2020), who analyzes and com-
pares the audience overlap between different parties’ official Twitter pages across 
multi-party countries. Van Vliet et al. (2021) and Praet et al. (2021), who study within-
parliament Twitter relations across multiple countries, may provide additional starting 
points. In addition, the approach may also be applied to followers of different media 
types. Here, existing studies provide evidence that the audience of single media out-
lets, such as Fox News or NBC, have large overlapping audiences with other media 
outlets (Webster and Ksiazek, 2012). The picture may however differ, when first 
grouping outlets, for example, into right, center, and left media and then calculating 
their follower/audience homogeneity as well as the shares of partisans among follow-
ers. In this context, Gentzkow and Shapiro (2011) show that more extreme outlets have 
higher shares of republican/liberal visitors than moderate ones. Building on this and 
the results of this study, it is expected that smaller and more extreme outlets are likely 
to attract very homogeneous audiences, driven by fewer cross-ideological (i.e. broadly 
interested) followers and a higher number of partisans. However, additional research is 
required to study this in more detail, given that networks surrounding politicians may 
be different from those around other types of accounts.
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Notes

1. But see, for example, population surveys on ideological profiles of media outlets (Pew 
Research Center, 2018).

2. Remark: the presented measure offers a clear interpretation that is the same across politicians. 
Furthermore, its expected value is equal across parties, assuming users behave the same and 
randomly pick parties to follow, with equal probability across parties (see Section “Follower 
homogeneity” for this thought experiment).

 An alternative “counterfactual” is one where users randomly allocate their connections 
between politicians, with equal probability across these. In this case, one may weight the 
number of edges by the number of politicians in a given party, to ensure equal expected values 
across parties in the absence of unequal distributions of network homogeneity. Here, connec-
tions to politicians of parties with fewer politicians on Twitter would receive a higher weight 
in the calculation of the homogeneity measure. However, this has the disadvantage that the 
measure, to some degree, loses its intuitive interpretation and is harder to compare across 
different parties’ politicians. Given this, the fact that most parties have a similar number of 
politicians on Twitter, and the empirical finding that those with the highest number of politi-
cians, CDU (+CSU) and SPD, have similar homogeneity measures as other parties in the 
political center (like FDP and Die Grünen), the chosen measure appears most appropriate in 
this context. In other settings, one may, however, consider weighting the connections.

3. “East German” indicates that a politician comes from a state that formerly belonged to the 
German Democratic Republic. “South German” indicates that the candidate is either from 
Bavaria or Baden-Württemberg. Politicians are assigned to a state according to the data pro-
vided by the Bundeswahlleiter (2017b).

4. As the analysis is on the party level and the politicians without party affiliation do not play an 
important role in German parliament, two politicians that left the AfD shortly after the 2017 
election are excluded.

5. Each politician’s name was searched and the first nine results in the “people” category were 
checked.

6. See https://www.spiegel.de/politik/deutschland/bundestagsabgeordnete-auf-twitter-wer-wie-
viel-schreibt-und-mit-wem-a-1041402.html (accessed 12 May 2021).
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