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“Did you read about Berlin?”
Terrorist attacks, online media reporting and support for refugees
in Germany

Abstract: We analyze whether the Islamist terror attack on the Christmas market in
Berlin in 2016 had an impact on public opinion toward immigration in general
and, since the attacker has entered Germany to apply for asylum, toward refugees in
particular. An analysis of this natural experiment reveals a negative shift regarding
the latter, while no differences are observed for the former. To shed more light on
the driver of attitude change, we combine these findings with a quantitative content
analysis of online media reporting about refugees before and after the attack. Mass
media have long been considered to have an impact on exclusionary attitudes
toward ethnic minorities. However, empirical evidence on this relationship remains
largely anecdotal. We draw upon unsupervised machine learning to quantify the
developments in reporting in three popular German online news websites. Results
reveal that the attack had significant impact on media reporting on these websites.
However, the strong focus on the attack was only short lived, quickly decreasing
already in the second week after the attack. Linking media data to the public opi-
nion data reveals no clear connection between reporting and attitudes. In contrast
to theoretical expectations, descriptive evidence even shows that both follow almost
opposite trends, since people changed their attitudes only weeks after the attack. We
discuss potential explanations of these, at first sight, counterintuitive findings.
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„Hast du das über Berlin gelesen?“
Terroristische Anschläge, Online-Berichterstattung und Einstel-
lungen zu Flüchtlingen in Deutschland.

Zusammenfassung: Wir untersuchen den Einfluss des islamistischen Terroran-
schlags auf den Berliner Weihnachtsmarkt in 2016 auf die öffentliche Meinung zu
Migration im Allgemeinen und, da der Angreifer in Deutschland Asyl beantragt
hatte, zu Flüchtlingen im Besonderen. Die Analyse dieses natürlichen Experiments
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zeigt, dass letztere negativer wurde, wohingegen allgemeine Einstellungen stabil
geblieben sind. Um den Mechanismus hinter den Einstellungsänderungen näher zu
beleuchten, kombinieren wir diese Ergebnisse mit einer quantitativen Inhaltsanalyse
der medialen Berichterstattung über Flüchtlinge vor und nach dem Anschlag. Ein
Einfluss medialer Berichterstattung auf negative Einstellungen gegenüber ethni-
schen Minderheiten wird häufig postuliert, bisher aber kaum empirisch getestet.
Wir nutzen maschinelles Lernen, um die Berichterstattung in drei populären deut-
schen Onlinenachrichtenseiten über den Anschlag zu quantifizieren. Die Auswer-
tung zeigt, dass der Anschlag einen signifikanten Effekt auf die Berichterstattung
der drei Webseiten hatte, die mediale Aufmerksamkeit aber nur recht kurzlebig war
und bereits in der zweiten Woche nach dem Anschlag deutlich abebbte. In den
Daten zeigt sich daher kein direkter Zusammenhang zwischen medialer Berichter-
stattung und öffentlicher Meinung. Im Gegensatz zu den theoretischen Erwartun-
gen suggerieren deskriptive Ergebnisse, dass die Entwicklung der öffentlichen Mei-
nung sogar entgegengesetzt zur Berichterstattung zu laufen schien, da sich die Ein-
stellungen erst Wochen nach dem eigentlichen Anschlag veränderten. Wir diskutie-
ren mögliche Erklärungen dieser auf den ersten Blick kontraintuitiven Befunde.

Stichworte: Flüchtlinge; Terroranschlag; Medien; natürliches Experiment; Migration

Introduction
From 2015 to 2017, Europe has witnessed an unprecedented inflow of people app-
lying for asylum. The number of asylum applications reached about 1.3 million,
and thereby more than doubled compared to 2015 (Czymara 2020; Ziller/Heiz-
mann 2020; Koos/Seibel 2019; Bansak/Hainmueller/Hangartner 2017). In total,
Germany has by far been the most popular country of destination for refugees in
Europe. More than a third of the refugees who entered EU territory applied for
asylum in Germany (Connor 2016). These developments were met by dramatic
events. For example, several acts of sexual harassment happened in Cologne and
other German cities on New Year’s Eve 2015/16 (Czymara/Schmidt-Catran 2017).
Many public speakers and media reports directly connected these incidents to the
fact that Germany received many refugees because the victims described the perpe-
trators primarily as men of “Arab or North African” appearance (Deutsche Welle
2018). On the other hand, Germany witnessed a massive rise in attacks against
refugees and asylum shelters (Entorf/Lange 2019; Jäckle/König 2018). In this
paper, we examine how the Islamist terror attacks in Berlin on 19 December 2016,
which left 12 dead and 56 wounded, affected attitudes toward immigration in gene-
ral and openness toward refugees specifically. To get behind the mechanism under-
lying (potential) changes in attitudes, we compare trends in public opinion to
actual media reporting about refugees in popular German online media during this
time. To this end, we draw upon latent Dirichlet allocation (Blei/Ng/Jordan 2003),
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an unsupervised machine learning approach to analyze large amounts of text, to
extract the topics dominating media discourses in three major German news web-
sites. We then descriptively compare the trends in media reporting before and after
the Berlin attacks with attitudes using the German data from the European Social
Survey.

Terrorist attacks and public opinion
It is an established finding in social science literature that threat perceptions are one
of the core determinants of negative attitudes toward migrants and ethnic minori-
ties (Hjerm 2007; Semyonov et al. 2004; Sides/Citrin 2007). This is based on the
idea that migrants pose a threat to the majority group of a society (Blumer 1958).
However, there is considerably less consensus on the question of what drives the
perception of migrants as a threat. While some studies suggest that anti-immigrant
attitudes correlate with a larger actual allochthonous population in a country (Meu-
leman/Davidov/Billiet 2009; Semyonov/Raijman/Gorodzeisky 2006; Quillian
1995; Blalock 1967), others argue that individual perceptions are largely disconnec-
ted from demographic reality (Herda 2010; Wong 2007; Hainmueller/Hopkins
2014).

In his classical paper, Blumer (1958) argues that ethnic prejudice is the result of the
fear of losing privileges to ethnic minorities. “Big events” are particularly important
for the emergence of a threatening image of minorities. In particular, he emphasizes
the “… crucial role of the "big event" in developing a conception of the subordinate
racial group. The happening that seems momentous, that touches deep sentiments,
that seems to raise fundamental questions about relations, and that awakens strong fee-
lings of identification with one's racial group is the kind of event that is central in
the formation of the racial image” (Blumer 1958: 6, emphasizes added). Such events
can lead to fears of losing what is considered as the traditional way of life or the
national identity on the side of the ethnic majority members. Acts of terrorism are
an extreme case of such an event. Due to their often fatal nature, terrorist attacks
can not only be understood as a threat to values but also as a direct threat to indivi-
dual or collective safety. It is hence somewhat surprising that many studies report a
limited or even no impact of terrorist attacks on immigration related attitudes for
many countries (for example, Brouard/Vasilopoulos/Foucault 2018; Finseraas/
Jakobsson/Kotsadam 2011; Finseraas/Listhaug 2013; Silva 2018; Smiley/Emerson/
Markussen 2017; Sniderman et al. 2019; but see, for example, Hopkins 2010;
Legewie 2013).

Some of these studies draw upon secondary data of large survey programs where the
fieldwork period coincided with a terror attack. Such attacks are assumed to be an
external shock because they can hardly be predicted. That is, if the timing of inter-
views around an attack is random, those interviewed in the weeks before an event
should not systematically differ from those interviewed after the event regarding
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relevant covariates. This corresponds to a natural experiment where the attack is the
treatment, those interviewed after the attack are the treatment group and those
interviewed before the attack are the control group. In this case, differences in attitu-
des between those interviewed before and after the attack can be causally attributed
to the event because it is exogenous (Legewie 2013; Muñoz/Falcó-Gimeno/
Hernández 2019).

Legewie (2013) examines the European Social Survey (ESS) 2002 as well as the
Eurobarometer 2004, which coincided with the Islamist terror attacks in Bali on 12
October 2002 and the Madrid train bombings in March 2004. Based on a regres-
sion discontinuity design that estimates the causal effect of the event, the Bali attack
lead to significantly higher levels of anti-immigrant sentiment for two of nine coun-
tries in the ESS, where the fieldwork period coincided with the attack. The additio-
nal analysis of the Madrid bombing show that the effect is particularly strong for
Spain itself, which suggests that domestic attacks are especially potent (but see, for
example, Silva 2018). In a similar fashion, Finseraas et al. (2011) exploit the fact
that the assassination of the Dutch film-maker Theo van Gogh by a radical Islamist
in 2004 coincided with the fieldwork period of the second wave of the ESS to esti-
mate a the causal treatment effect using a similar modeling strategy. This event
indeed lead to immigration policy preferences that are more restrictive. In contrast
to theoretical expectations, however, this effect seemed to be absent in the Nether-
lands. Similarly, Finseraas and Listhaug (2013) find no impact of the Islamist terror
attacks in Mumbai 2008, which happened during the fourth wave of the ESS, on
public opinion about immigration policies.

The first aim of this study is to test whether the Islamist attacks on a Christmas
market in Berlin on 19 December 2016 led to lower levels of general acceptance of
immigrants in Germany. This can be related to concerns about individual or collec-
tive safety as well as issues related to norms and values. It may be argued that a sin-
gle attack does not threaten norms. However, one should keep in mind that this
was not the first Islamist attack in Europe in recent years. This includes, amongst
others, the Charlie Hebdo shooting and related attacks in Paris in January 2015
(Castanho Silva 2018), the attacks in Paris in November 2015 Paris attack with 130
fatalities (Jungkunz/Helbling/Schwemmer 2018) and the 2016 Nice truck attack
(Brouard/Vasilopoulos/Foucault 2018) that killed 86 people, which was conducted
very similarly to the Berlin attack on Christmas. Prior research indicates that effects
of terror attacks on public opinion are rather short lived (Legewie 2013; Sniderman
et al. 2019). However, we have argued elsewhere that “we assume that the effect of
an event carries over and gets, at least partly, reactivated with each new event. This
means that the effect of the most recent event of our analysis may cumulatively
include parts of the events before” (Czymara/Schmidt-Catran 2017: 739). While
we cannot test this assumption with the data at hand, we hypothesize a (latent) dis-
continuous threat that may even spill over to value related concerns about the
national way of life. For these reasons, we have the following proposition:
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Event-Proposition: The terror attacks in Berlin decreased support for immigration
in Germany.

However, some scholars argue that an event should primarily affect attitudes toward
the group that is connected to the event in public debates (Jungkunz/Helbling/
Schwemmer 2018; de Rooij/Goodwin/Pickup 2015; Czymara/Schmidt-Catran
2017). Most discourses on ethnic minorities are particular and target specific (Meu-
leman et al. 2018), for example targeting Muslim immigration (Czymara 2019).
There is no reason to assume that, for example, Islamist attacks affect attitudes
toward the economic impact of immigration in general. Intermingling various
dimensions of immigration attitudes by analyzing rather general survey items
would, in this case, lead to a watering down of the actual effect on the attitude
toward one particular group.

There are studies that tackle this issue by having a more nuanced design, which
allows differentiating attitudes toward different kinds of immigrants. And indeed,
the results suggest that only attitudes toward those groups which are connected to a
particular event do change (Czymara/Schmidt-Catran 2017; Jungkunz/Helbling/
Schwemmer 2018). In the context of the present study, support for refugees might
be especially affected by the Berlin attack because the attacker entered Germany to
apply for asylum. The fact that the attacker entered Germany as a refugee was an
important part in the debates after the attack.1 For example, on the day after the
attack Spiegel Online released an article titled “Merkel: Act by a refugee would be
particularly hard to bear.”2 As we mentioned above, Germany by far took in most
refugees in absolute numbers in Europe (Connor 2016). Hence, the Berlin attack
and the larger context of the so-called “European Migrant Crisis” were intertwined.
This leads to our second proposition:

Refugee-Proposition: The Berlin attack primarily decreased Germans’ support for
refugees, but did not alter attitudes toward immigrants in general.

Mass media and attitudes toward ethnic minorities
In a subsequent step, we aim to shed more light on the mechanism underlying the
impact of the attack on individual attitudes. In particular, we incorporate an aspect
that previous literature on terror effects vividly discussed but hardly tested empiri-
cally: mass media reporting. The recent intake of refugees was intensely discussed in
the European media (Greussing/Boomgaarden 2017; Kluknavská/Bernhard/Boom-
gaarden 2019). The Berlin attack thus happened during a time when the refugee

3

1 Note that the attacker did not originate from the most popular sending countries of refugees
(Syria, Iraq, Afghanistan), but from Tunisia. However, the relevant point for this paper is that
he entered Germany as an asylum applicant.

2 https://www.spiegel.de/politik/deutschland/angela-merkel-zu-berlin-tat-durch-fluechtling-
waere-a-1126709.html. All translations by the authors.
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issue was generally very salient in public debates. We expect that the terrorist attack
received much attention in the media due to its dramatic nature:

Media Salience-Proposition: The media strongly reacted to the Berlin attack.

However, whether and how this relates to trends in public opinion is an open ques-
tion. After establishing whether the attack actually altered public opinion toward
refugees in Germany, we examine the role of media reporting in this process. Mass
media serve as the main source of information for most individuals because few
experienced the event itself. Related uncertainty can result in a threatening and ste-
reotypical depiction of ethnic minorities in the media (Esses/Medianu/Lawson
2013). Individuals may be directly and indirectly exposed to media information.
Direct exposure implies the consumption of articles. However, people may also be
indirectly exposed to such information, for example through interpersonal commu-
nication (Kalogeropoulos/Hopmann 2018) or social media (Bail et al. 2018; Flores
2017).

Several studies report an effect of media reporting on individual attitudes toward
immigration and immigrants for Germany (Czymara/Dochow 2018; Boomgaar-
den/Vliegenthart 2009) and other European countries (Schemer 2012; Van Klinge-
ren et al. 2015; Schlueter/Davidov 2013; Boomgaarden/Vliegenthart 2007). More-
over, Meeusen and Jacobs (2017) find that prejudice is especially strong for those
ethnic groups that news media typically associate with problems, or crime related
issues. Thus, the particular content of news seems to play an important role (McLa-
ren/Boomgaarden/Vliegenthart 2018). In this reasoning, news reporting functions
as a mediator between the event and the individual attitudes (Czymara 2018:
12 ff.). While we approach this question empirically in an explorative manner, it
seems reasonable to expect that people’s attitudes respond to developments in mass
media reporting.

Data and method3

Public opinion data
To measure attitudes toward immigration in general and toward refugees in particu-
lar, we use the German data from the eighth wave of the European Social Survey
(ESS8), edition ESS8e02. The fieldwork period of the ESS8 for Germany (23
August 2016 to 26 March 2017) coincides with the Berlin attack (19 December
2016), allowing us to analyze the consequences of the tragic event within the frame-
work of a natural experiment.

To capture general attitudes toward immigration, one of our two dependent varia-
bles, we use three established items from the core module of the ESS: (1.) “Is Ger-
many made a worse or a better place to live by people coming to live here from other

4

4.1

3 R code and Stata do-files for replication are available at: https://dx.doi.org/10.17605/OSF.IO/
Y5U84.
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countries?”; (2.) “Would you say that it is generally bad or good for Germany’s economy
that people come to live here from other countries?”; (3.) “Would you say that Germany’s
cultural life is generally undermined or enriched by people coming to live here from other
countries?”. Responses to these items are measured on 11-point scales ranging from
negative [0] to positive [10] views on migration. We employed confirmatory factor
analysis to identify the latent factor underlying these three items. Specifically, we
estimated a multi-group model that tests for scalar measurement invariance between
those interviewed before the event and those interviewed after the event. A one-fac-
tor model assuming scalar measurement invariance, i.e. comparability of the latent
factor’s levels, fitted the data very well (Chi2 = 2.93 (p = 0.71), RMSEA = 0.00) and
we predicted the latent factor from this model (full model in Table A1 in the
appendix).

To measure specific attitudes toward refugees, our second dependent variable, we
use the following item: “Some people come to this country and apply for refugee status
on the grounds that they fear persecution in their own country. Using this card, please
say how much you agree or disagree that: 'the government should be generous in judging
people's applications for refugee status'.” The item uses a five-point Likert-scale, ran-
ging from “agree strongly” [1] to “disagree strongly” [5]. Thus, higher values mean a
more critical attitude toward refugees.

The two dependent variables—general attitudes toward migration and specific atti-
tudes toward refugees—are measured on different response scales. We therefore z-
standardized both variables for the regression analysis, which allows a comparison of
the effect sizes of the independent variables between the models. The factor score of
general attitudes toward migration has also been reversed to align its direction with
the item on refugees. Thus, for both dependent variables higher values indicate
more critical attitudes toward migration respectively refugees.

To investigate the causal effect of the Berlin terror attack, we employ two different
experimental designs. First, a standard experimental specification, in which we
compare responses in their levels before and after the event. Second, a regression
discontinuity alike design, which assumes that the trend in attitudes changed after
the event. The former is implemented via a simple dummy variable, which is zero
until (and including) the 19 December 2016 and one from the day after the
attack.4 The latter is implemented via linear spline regressions, where the knot (i.e.,
the point at which the slopes are allowed to change) is the day after the attack. With
this model, we want to test whether a change in attitudes happens gradually over
time, as the media revealed the details of the attack. In contrast to a classical regres-

4 Note that the attack took place in the evening of the 19 December, at about 8pm. With one
exception, all interviews conducted on that day were concluded before 8pm. The last interview
on the 19 December started at 8:24 pm and it is unlikely that the respondent has learned
about the attack at that point in time. We therefore assume that the interviews conducted on
the 19 December happened before the event.
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sion discontinuity design, our model assumes that there are no immediate effects of
the attack; this is, there is no difference in levels right around the attack.5 Both
designs were implemented with OLS regressions, which allowed us to also adjust for
unbalanced covariates between the group of the treated and the non-treated.6

Covariates for the adjustment are sex (male=0, female=1), age and age squared (in
years), education (ES-ISCED I [=reference], ES-ISCED II, ES-ISCED IIIa, ES-
ISCED IIIb, ES-ISCED IV, ES-ISCED V1, ES-ISCED V2), employment status
(employed [=reference], unemployed looking for a job, unemployed not looking for
a job, permanently disabled, retired, housework, other), residence (Big city [=refe-
rence], suburbs, town or small city, country village, farm or countryside) and migra-
tion background (no=0, yes=1), which is defined as at least one parent being born
outside Germany.

The ESS8 includes in total n=2,852 observations from Germany. Following Lege-
wie (2013), we excluded respondents who were not born in Germany or have no
German citizenship (n=315); and we control for the migration background based
on respondents’ parents. In addition, respondents which had their interviews not
within a day have also been excluded from the analysis (n=162). For the regression
analysis, we used listwise deletion on the observations (n=39), leaving an analysis
sample of n=2,336, of which 1,980 have been observed before the event and 356
afterwards. Table 1 shows descriptive statistics, Table A3 in the appendix presents
correlations between all individual-level variables.

Table 1: Descriptive statistics

Variable N Mean Std. Dev. Min Max
Individual-level survey data

Dependent variables: Attitudes toward …
     

Immigration in general 2336 0 1 -2.194 2.621
Refugees 2336 0 1 -2.152 1.472
Event (dummy) 2336 0.152 0.359 0 1
Linear spline before treatment (in days) 2336 65.742 36.485 1 114
Linear spline after treatment (in days) 2336 3.789 11.556 0 87

5 Such a model has also been tested and shows that there are indeed no level differences around
the attack, once differences in the slopes of the trend variable are allowed. These results are
available on request.

6 We control for a variety of covariates to account for a potentially non-random distribution of
interview dates. We used a logistic regression to test whether any of the mentioned covariates
are related to the likelihood of being interviewed after the event. From 21 estimated coeffici-
ents, only two were statistically significant: Respondents living on farms or the countryside and
retired people have a significantly lower probability to be interviewed after the event. Note that
both of these variables do not correlate with the event dummy (compare Table A3 in the
appendix). None of the other coefficients reaches common levels of significance. The full logit
model can be found in the appendix (Table A2).
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Variable N Mean Std. Dev. Min Max
Age 2336 49.202 18.591 15 94
Age2 2336 2766.336 1833.028 225 8836
Education (dummies)      

ES-ISCED II 2336 0.088 0.283 0 1
ES-ISCED IIIa 2336 0.382 0.486 0 1
ES-ISCED IIIb 2336 0.040 0.197 0 1
ES-ISCED IV 2336 0.212 0.409 0 1
ES-ISCED V1 2336 0.104 0.305 0 1
ES-ISCED V2 2336 0.153 0.360 0 1

Female (dummy) 2336 0.479 0.500 0 1
Residence (dummies)      

Suburbs or outskirts of big city 2336 0.143 0.351 0 1
Town or small city 2336 0.379 0.485 0 1
Country village 2336 0.321 0.467 0 1
Farm or home in countryside 2336 0.025 0.157 0 1

Employment status (dummies)      
In education 2336 0.093 0.290 0 1
Unemployed, looking for a job. 2336 0.021 0.143 0 1
Unemployed, not looking for a job 2336 0.006 0.077 0 1
Permanently sick or disabled 2336 0.017 0.130 0 1
Retired 2336 0.246 0.431 0 1
Housework 2336 0.060 0.238 0 1

Media data (article length in characters) N (articles)     
Spiegel Online 203 4921.355 3143.015 2001 31460
Welt Online 851 5679.592 3522.788 2001 33027
Zeit Online 162 8150.037 9007.851 2145 85971

Source: ESS8e02, LexisNexis

Media data
We draw upon data from three of the largest online news websites in Germany, all
with dozens of millions of visitors per month.7 These are Spiegel Online, Welt
Online, and Zeit Online. Together these websites reach a very large audience and, in
combination, are assumed to have a balanced ideological position. Hence, we use
their output to proxy the media environment at large. Our goal is to capture pre-
and post-attack media reporting about refugees. To this end, we used LexisNexis to
download all articles about refugees that were published between 14 November
2016 and 23 January 2017; this is, from five weeks before the attack to five weeks

4.2

7 https://de.statista.com/statistik/daten/studie/547728/umfrage/anzahl-unique-visitors-von-nach
richten-websites-in-deutschland/.
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afterwards. We define relevant articles as those including at least two terms related
to refugees.8

We used the R packages from Gruber (2019) and Benoit et al. (2018) for the data
import and preprocessing. First, we deleted duplicates (defined as articles that are
up to 97 percent similar), a common issue with LexisNexis data, as well as English
articles, those with missing date, or those with less than 2,000 characters. This
results in 1,216 unique articles on which our analyses are based. From these articles,
we removed all punctuation, numbers, symbols, separators (such as white spaces),
URLs, and stop words (commonly used words that do not have substantive mea-
ning, such as articles (“der/die/das”) or “in”). From this cleared data, we created a
so-called document-term-matrix (DTM), where each row is a document (article),
each column is a term (word) and each cell counts the occurrence of each term in
each article. We remove all terms that occur in more than 50 percent or in less than
one percent of articles because such terms do not differentiate well between topics.
Hence, removing them enables better identification of meaningful structures in the
text. This leaves us with 4,350 terms. Hence, our DTM has 1,216 rows (articles)
and 4,350 columns (terms).

Topic Modelling
We employ Latent Dirichlet Allocation (LDA) on our DTM (Blei/Ng/Jordan
2003). LDA is a machine learning approach that identifies dominant clusters in the
data without a priori restrictions and in an explorative manner. Topics, in this sense,
are patterns of terms that cluster together. Put differently, some terms are more
likely to be in one topic than in another. LDA relies on the bag-of-words assump-
tion that each term in a text contributes to its meaning independent of its position
therein (Boumans/Trilling 2016). It estimates models, which determine how a pre-
defined number of topics are distributed across the collection of articles. For the
present analysis, we chose ten topics. In an iterative process, LDA yields two poste-
rior probability distributions: the distribution of terms within each topic and the
distribution of topics within each article. In other words, there is one probability
measure which indicates the likelihood for each term to be in a topic, theoretically
ranging from zero (term certainly does not belong to the topic) to one (term cer-
tainly belongs to the topic). Similarly, the probabilities of the presence of each topic
are calculated per article, also potentially ranging from zero (topic does not appear
in the article at all) to one (article consists only of this topic). The probabilities of
all terms to belong to a topic sum up to one and so do the probabilities of all topics
to belong to an article. This means that if one topic has a higher value in a certain

4.3

8 We used the following search string (! are wildcards): ATLEAST2(!flüchtling!). Results are
similar when the string, in addition, includes “Geflüchteter” (synonym for refugee) or “Asylbe-
werber” (asylum applicant). We did not include search terms more broadly connected to immi-
gration in order to minimize articles that are more broadly dealing with migration related
issues but not refugees.
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article, this article has to score lower on at least one other topic (Blei/Ng/Jordan
2003; Grimmer/Stewart 2013).

Results

Analysis of the impact of Berlin attack
The upper panel of Figure 1 shows the development of attitudes toward refugee
intake. The black vertical line marks the terror attack on 19 December 2016. This
descriptive figure is relevant in several aspects. First, it is obvious that there is no
strong and immediate effect of the terror attack. Second, the attitude seems to fluc-
tuate quite a bit between the measurement points, which have been aggregated to
weeks for this graphical presentation.9 This fluctuation makes it difficult to see
whether there is any indication of an effect of the event. Nevertheless, the very
strong fluctuations toward the end of the observation period is due to the ever-
decreasing number of interviews per week, a figure presented in the histogram at
the bottom of Figure 1. From the beginning of February until the end of March
2017, the average number of interviews was less than one interview per day. All
data to the right side of the grey vertical line in Figure 1 are estimated from less
than 30 observations in total. Consequently, the confidence intervals of these mea-
sures increase dramatically (and are, thus, not displayed) and we believe the pattern
to the right side of the line should not be interpreted substantially.

The time trend between August and the end of January should be more reliable and
may indicate an upward trend after the event. But again, the potential effect does
neither appear to be immediate nor does it seem very strong. To test whether the
data signal any significant effect of the terror attack, we present the regression ana-
lyses next.

Table 2 shows the results of two regression analyses. Models M1 to M4 test the
effect of the event on the attitude toward refugees, while models M5 to M8 test for
an effect on general attitudes toward immigration. The latter models do not show
any significant effects of the event. Thus, we do not identify an effect of the terror
attack on general attitudes toward immigration, leading us to refute our general
Event-Proposition. In contrasts, there are some indications of an effect regarding the
attitude toward refugees. Models 1 and 2 compare the level of this dependent varia-
ble between respondents interviewed before and after the attack. M1 does not
adjust for unbalanced covariates and yields an effect of 0.142 (p = 0.013, two-sided
test). Thus, people interviewed after the attack are significantly more critical of a
liberal refugee policy. Model M2 includes controls to adjust for any non-random
distribution of relevant covariates. The effect of the terror attack slightly decreases
in model M2 to 0.117 but remains significant at the 5%-level (p = 0.037, two-sided

5

5.1

9 Weeks in all figures start on Tuesday because the attack happened on a Monday.
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test). Since the presented coefficients are semi-standardized, the adjusted effect of
the attack (M2) is about 10 percent of a standard deviation.

Figure 1: Trend in attitude toward a liberal refugee policy in Germany

Note: The black line indicates weekly means of a negative attitude toward refugee intake, the grey
area the 95% confidence intervals. The vertical black line is the attack and vertical grey line separa-
tes spares data. The histogram at the bottom presents the number of interviews.
Source: ESS8e02.
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One explanation for the small effect size could be that the impact is not an imme-
diate effect on the levels of the dependent variable but a change in the time trend,
which is caused by the event and, as we argue here, build up by the media reports
following in the aftermath of a terror attack. Therefore, models M3 and M4 use
linear spline regressions to test whether the effect of the event is not on levels but
on the time trend. Model M3 does indeed find that there is a significant upwards
trend after the event (coefficient = 0.005, p = 0.017, two-sided test) but no trend
before the attack (coefficient = 0.000). Model M4 adjusts the estimates for unbalan-
ced covariates and yields the same conclusion. The effect of the event decreases
slightly but remains significant at the 5%-level (coefficient = 0.004, p = 0.043, two-
sided test). The measurement units of the linear splines are days, which means that
the predicted increase in the dependent variable over a time period of, say, four
weeks from the attack is about 0.112 (0.004*7*4). Overall, we thus find supporting
evidence for our Refugee-Proposition. However, the effect on specifically refugee-rela-
ted attitudes appears to be limited in size.

We tested the significant treatment effects (Models M1 to M4) for their robustness
with the help of placebo regressions. For these models, we used data from the pre-
vious, seventh, round of the ESS and treated December the 19th of 2014 as a pla-
cebo (Muñoz et al. 2019: 13). None of the tested placebo treatments have a signifi-
cant effect in these models, indicating that the effects found for the event of
December 19th in 2016 are indeed likely to be more than mere placebo effects (full
results in Table A4 in the appendix). In the next section, we report the results of our
media analysis and, subsequently, relate them to the development of the refugee
attitude to check descriptively whether the upward trend in refugee-critical attitudes
found in the public opinion data is associated with the media reporting about the
attack.

Descriptives of media data
The output clearly structurally differs among the three news websites, as the last
three rows in Table 1 show. Welt Online, which is usually considered the most con-
servative of the three outlets under investigation, published by far most articles
about refugees. With 851 articles in total, it published more than four times as
many as Spiegel Online (n=203) and almost 6.5 times as many as Zeit Online
(n=162). However, articles published in Zeit Online are considerably longer compa-
red to Spiegel Online and Welt Online. Quantitative differences in the output among
the three outlets can also be observed in Figure 2, which shows the total number of
articles published on each website over time (aggregated by week for the sake of cla-
rity). Again, Welt Online clearly outperforms the other two in terms of quantity.
Interestingly, even the trends seem to somewhat differ across the news websites.
While Welt Online and Spiegel Online peak at the time of the attacks, which is indi-
cated by the vertical line, this is not at all the case for Zeit Online. Moreover, atten-
tion in these news websites appears to be quite short lived, as the number of publis-

5.2
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hed articles about refugees clearly decreases in the week after the attack for all three
websites. The fact that the coming weeks included Christmas and New Year’s Eve is
likely to have contributed to the lower level of news output during this time. This
lends initial support to our Media Salience Expectation. However, a first peak two
weeks before the Berlin attack is worth mentioning. We will return to this peak in
the discussion of the topics. Before turning to the topics, we examine the content of
the news articles.

Figure 2: Trends of online news reporting

Source: LexisNexis.

Figure 3 shows the most frequent terms throughout the whole vocabulary in our
corpus of online news articles. One can see that, generally speaking, politics seem to
dominate the refugee issue, as the most frequent terms are Merkel (German chan-
cellor), CDU (Merkel’s party), Europa, EU (European Union) etc. However, the
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Berlin attack already shines through with terms like anschlag (attack) or amri (sur-
name of the attacker).

Figure 3: Most frequent terms in German online media reporting on refugees

Topic definition and salience
The ten topics LDA yields are shown in Table A5 in the appendix, which includes
the 20 (stemmed) terms with the highest probability to be in each topic. Our main
interest is in topic 1, which clearly and unambiguously captures the Berlin attacks.
For example, the article where this topic is most prominent10 has the head-
line “Polish truck driver was shot dead“(Polnischer Beifahrer im Sattelschlepper wurde

5.3

10 Prominence here refers to the topic’s posterior probability. We also refer to this probability as
salience in this paper.
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erschossen) and refers to the progression of the event. This article was published by
Welt Online at 20 December and includes the attack topic with a probability of
almost 80 percent.11 The top terms of the topic are berlin, anschlag (attack), amri
(surname of the attacker), polizei (police), weihnachtsmarkt (Christmas market), and
tunesi (referring to Tunisia, the attacker’s country of origin). Most of these terms are
directly connected to the attack itself. Moreover, while the origin (tunesi) and the
Islamist motivation (islamist) was part of the narrative, it did not as prominently
cover the fact that the attacker entered in Germany to apply for asylum since none
of the top 20 terms in this topic relates to asylum or refugees.

Over the whole period of investigation, however, the Berlin attack is only the eighth
prominent from the ten topics, with an average probability of nine percent. Since
we are dealing with ten topics, one would expect a probability of ten percent if all
topics would occur with the same frequency in the data. In total, topic nine, which
deals with the German government and German politics in general, is most salient
one, with a probability of about twelve percent. One reason for this finding is that
the Berlin attack-topic is unlikely to be found and, by logic, not related to the
attack of interest in the time before the event. Furthermore, the attention on the
attack seems rather short-lived, which was already indicated by the fact that the
total number of articles strongly decreased already in the week after the attack (see
Figure 2).

Another outstanding topic is the second one, which captures the rape and murder
of a female student in the German city of Freiburg, where the suspect was an
Afghani asylum seeker. The capture and arrest of the suspect happened on Decem-
ber 3, 2016. This event explains the first peek in media reporting in the two weeks
before the Berlin attacks in Figure 2. Across the whole collection, the Freiburg-topic
is even a bit more prominent compared to the Berlin attack. It is, for example, the
most dominant topic of 132 articles,12 whereas the Berlin attack is only the main
topic of 100 articles.

Figure 4 shows that the topics follow plausible trends. The Berlin topic was negligi-
ble in the three news websites before the attack.13 In the week of the attack, howe-
ver, the Berlin topic’s salience rose from merely six percent to as much as 25 per-
cent, which is by far the largest value across all topics and time points. While 25

11 The article is accessible here: https://www.welt.de/politik/deutschland/article160458218/Pol
nischer-Beifahrer-im-Sattelschlepper-wurde-erschossen.html.

12 The article most dominated by the Freiburg murder topic is titled “Murder of Maria L.; Sus-
pects of age according to Greek authorities” (Mord an Maria L.; Tatverdächtiger soll laut grie-
chischen Behörden volljährig sein) and published by Welt Online (accessible at: https://www.we
lt.de/politik/deutschland/article160297275/Tatverdaechtiger-soll-laut-griechischen-Behoerde
n-volljaehrig-sein.html).

13 Obviously, the media did not report on the attack itself in the period before it happened. The
presence of the topic in the time prior to the attack just means that some terms that describe
the attack topic also appear in articles before the attack (e.g.: Berlin, Police [polizei]).
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percent might not seem very large, mind that it is the prominence of the topic in
competition to all other topics combined during this time. Similar to the pattern of
overall media reporting shown in Figure 2, we see that the relative media attention
on the attack drops after the first week to values ranging between seven and eleven
percent in all of the following weeks. Hence, the attack generated much attention
when it happened, but the relative as well as the absolute attention quickly diminis-
hed, apparently. The other topics, in contrast, seem relatively stable over time. This
further supports our Media Salience-Proposition.

Figure 4: Topic salience over time

Source: LexisNexis.

“Did you read about Berlin?” 219

https://doi.org/10.5771/0038-6073-2020-1-2-201
Generiert durch Goethe-Universität Frankfurt am Main, am 03.08.2020, 09:47:31.

Das Erstellen und Weitergeben von Kopien dieses PDFs ist nicht zulässig.

https://doi.org/10.5771/0038-6073-2020-1-2-201


Figure 5: Covariation of media reporting on Berlin attack and attitude toward refugee
intake

Source: ESS8e02, LexisNexis.

Media reporting and attitudes
In a final step, we want to compare online media reporting to the trends in German
public opinion before and after the terror attack. Figure 5 shows the weekly trends
in media reporting and a negative attitude toward refugees. Again, it is clearly visi-
ble how the event causes the media reporting on the topic, but also that the atten-
tion quickly fades. The public attitude, on the other hand, reacted significantly slo-
wer to the event. In fact, and contrary to theoretical expectations, respondents were
relatively positive toward the intake of refugees in the week after the attack, which is
when media reporting on refugees in the three online media outlets peaked. Howe-
ver, there is a steady tendency toward a more exclusionary attitude from the week

5.4
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after the attack on, with the most negative attitude five weeks after the event. Media
reporting on the particular event is clearly already less salient during this time.
Assuming that the three online outlets proxy the media environment at large, these
descriptive results contradict the idea that mass media reporting directly triggers
hostility toward refugees.

Discussion
Previous research demonstrates that mass media have considerable impact on
people’s attitudes toward immigration and immigrants (e.g.: Boomgaarden/Vliegen-
thart 2009; Czymara/Dochow 2018; Van Klingeren et al. 2015; Schlueter/Davidov
2013). Moreover, there is evidence that the way mass media report on ethnic mino-
rities relates to their evaluation among the general public (Esses/Medianu/Lawson
2013; Meeusen/Jacobs 2017). This corresponds to recent developments in research
on ethnic prejudice, which argues that attitudes have a specific component and that
it is thus important to pay attention to the particular social context under investiga-
tion (Meuleman et al. 2018; Meeusen/Barlow/Sibley 2017). A society’s immigration
discourses relate more to certain immigrants than to others. This is why, for
example, it is particularly hostility toward Muslim immigrants that is more wides-
pread in countries where political elites are more exclusionary (Czymara 2019). Ter-
rorist attacks can be considered as a strongly threatening event that boosts exclusio-
nary attitudes (Finseraas/Jakobsson/Kotsadam 2011; Legewie 2013; Hopkins
2010), which should especially concern attitudes toward the ideological, ethnic or
religious group of the attacker. In contrast, there is little reason to assume that such
an event spills over on very general evaluations of immigration. In line with these
theoretical considerations, we find that the attack on a Christmas market in Berlin
did not alter Germans’ overall view on immigration in general. We do find, howe-
ver, that people’s attitude toward the intake of refugees became less liberal over the
weeks after the attack, which was conducted by a migrant who entered Germany to
apply for asylum. Hence, it seems to be the case that mainly the attitude toward the
group that is seemingly associated with the event are affected, refugees in our case.
Put differently, the public seems to erroneously attribute the attack to the out-group
at large. In different scenarios, this might refer more to other minorities. Hence,
while the event in this particular context was connected to the intake of refugees, it
is not per se associated with this group. However, the fact that refugee status, ethni-
city, religious denomination and related aspects are often confounded in Europe
complicates the isolation of the effect on one specific group only, especially with
observational data. Experimental designs help in this respect (for example: Czy-
mara/Schmidt-Catran 2017). The use of rather general survey items may also
explain why some studies on the impact of terror attacks do not find an effect on
attitudes toward immigration in other European countries (Castanho Silva 2018;
Smiley/Emerson/Markussen 2017; Finseraas/Listhaug 2013; Sniderman et al.
2019). However, it might also be that Germans reacted stronger to the attack
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because Germany was one of the key countries regarding the inflow of refugees in
recent years (Czymara 2020; Connor 2016) and since the attack was, for Germany,
the first of its kind with a larger number of fatalities.

Interestingly, attitudes became more negatively only weeks after the original attack.
This may explain why Larsen, Cutts, and Goodwin (2019) do not report an effect
of the Berlin attack on refugee attitudes using a design similar to ours. While they
do not explicitly state their operationalization of “before” and “after” the attack, we
assume that the “after” category was defined quite narrowly (similar to, for example,
Legewie 2013). The definition of the “after” period is not trivial. On the one hand,
a larger “after” period might make it harder to argue that the attack is the single
cause of attitude change because more time implies more things happening in
between receiving the treatment (the attack) and measurement of the outcome (the
attitude). On the other hand, Muñoz, Falcc-Gimeno, and Hernnndez (2019)
recently argued that examining shorter periods (a “narrower bandwidth”) does not
necessarily reduce bias of an estimated effect but will decrease statistical power due
to the lower number of observations. Moreover, “the effects of certain types of
events can take some time to unfold, and a narrow bandwidth might miss part of
the effect or even lead to a false negative” (Muñoz et al. 2019: 11). Our analysis
shows just that: It indeed seems to be the case that the change in attitudes was
significantly lagged. This is in line with a quantitative content analysis of German
Tweets after the Berlin attack, which reveals that xenophobia mainly rose at a later
stage of the debates (Fischer-Preßler/Schwemmer/Fischbach 2019). Moreover, the
analysis of Nägel and Lutter (2020) indicates that early attitude change is limited to
certain segments of society, that is, to those with a right-wing political attitude.

Tracing the lagged effect in attitudes to actual reporting in three major German
online news websites is, at least, not straightforward. Using machine-driven quanti-
tative content analysis, we successfully identified the attack topic in the media
reporting, which, perhaps unsurprisingly, peaked directly after the event. In the
week after the attack, the topic made up 25 percent of the content of all news arti-
cles about refugees together. However, the data show that the focus on the attack
seemed rather short lived. Already in the second week after the attack, the probabi-
lity to observe the attack topic fell by fourteen percentage points. In contrast, the
attitude toward refugee intake changed slowly over the course of several weeks. It
might be that mass media primarily serve as a trigger that starts debates. Attitudes
might, then, be more prone to subsequent discussions with peers in real life or over
social media (Flores 2017). While such a mechanism is beyond the scope of the pre-
sent study, it should be subject to future research.

There are other limitations of our study, which need to be addressed. If the time
trend in the public’s attitude toward refugee inflow were a result of the attack, one
would expect the effect on a trend to reverse at some point or at least wear off
(Sniderman et al. 2019). Unfortunately, this cannot be tested with the data at hand
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because the observation window (the ESS fieldwork) ended a few weeks after the
attack. Another potentially disturbing factor is that the week directly after the
attack included the Christmas holidays, followed by New Year’s Eve, which might
have influenced who participates in interviews. We tried to counter potential diffe-
rences in treatment and control group by adjusting for several covariates, but one
might argue that there are relevant unobserved characteristics. Furthermore, we
assume our media data to capture the overall information environment as a context-
ual characteristic. While this approach has been used in previous research (Van
Klingeren et al. 2015; Schlueter/Davidov 2013; Czymara/Dochow 2018), we can-
not assure whether and to what degree individuals really are exposed to this infor-
mation. It might be the case that our three news websites do not mirror the media
that our analyzed respondents were really consuming or discussed with their peers.
Since all three analyzed outlets can be considered classical or quality media, expo-
sure to such outlets might also correlate with age, education, or ideological position.
Unfortunately, items on the consumption of particular news outlets are hardly
included in secondary survey data. Moreover, we cannot rule out the possibility that
our news websites differ from the reporting of, for example, non-profit news web-
sites or internet blogs. Nevertheless, we believe to contribute to the rising body of
literature on terror effects as well as to studies linking public opinion to mass
media.
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Appendix

Table A1: Multi-group confirmatory factor analysis testing for scalar measurement invari-
ance

 Before attack  After attack
 Loading Constant  Loading Constant
Country worse or better 2.027 -5.160  2.027 -5.160
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Bad or good for economy 1.675 -5.815  1.675 -5.815
Culture undermined or enriched 2.060 -5.947  2.060 -5.947
Error variances      
Country worse or better 0.988  0.753
Bad or good for economy 2.510  2.645
Culture undermined or enriched 1.932  1.961

Note: Variance of latent factor is restricted to 1. RMSEA = 0.00, Chi2 = 2.93 (p = 0.71).
Source: ESS8e02.

Table A2: Logistic regression of treatment on covariates

Variable Coefficient
Age 0.000  
Age2 0.000  
Education (ref.: ES-ISCED I)   

ES-ISCED II -0.272  
ES-ISCED IIIa -0.066  
ES-ISCED IIIb -0.532  
ES-ISCED IV -0.139  
ES-ISCED V1 -0.249  
ES-ISCED V2 -0.394  

Female (dummy) 0.131  
Residence (ref.: Big city)   

Suburbs or outskirts of big city -0.074  
Town or small city -0.287  
Country village -0.304  
Farm or home in countryside -0.999 *

Employment status (ref.: Paid work)   
In education -0.181  
Unemployed, looking for a job. -0.543  
Unemployed, not looking for a job -1.088  
Permanently sick or disabled -0.158  
Retired -0.477 *
Housework -0.349  
Other -0.502  

Migration background (dummy) 0.084  
Constant -1.005  

Notes: Logit coefficients; * p < 0.05, ** p < 0.01, *** p < 0.001 (two-sided tests).
Source: ESS8e02.
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Table A4: Robustness Test via Placebo

Variable M9 M10 M11 M12

Treatment variables     

Simple experimental design     

Treatment (0 before event, 1 after event) 0.014 0.019   
 (0.048) (0.047)   

Regression discontinuity design     

Linear spline before treatment (days)   -0.001 -0.001

   (0.001) (0.001)

Linear spline after treatment (days)   0.003 0.003

   (0.002) (0.002)

Covariate adjustment     

Age  -0.013  -0.013

Age2  0.000  0.000

Education (ref.: ES-ISCED I)     

ES-ISCED II  0.106  0.104

ES-ISCED IIIa  0.184  0.183

ES-ISCED IIIb  -0.268  -0.273

ES-ISCED IV  -0.073  -0.073

ES-ISCED V1  -0.172  -0.171

ES-ISCED V2  -0.349 *  -0.352 *

Female (ref.: Male)  -0.065  -0.061

Residence (ref.: Big city)     

Suburbs or outskirts of big city  0.057  0.059

Town or small city  0.148 *  0.151 **

Country village  0.103  0.105

Farm or home in countryside  0.160  0.161

Employment status (ref.: Paid work)     

In education  -0.384 ***  -0.379 **

Unemployed, looking for a job.  0.210  0.208

Unemployed, not looking for a job  0.164  0.160

Permanently sick or disabled  0.142  0.134

Retired  -0.028  -0.029

Housework  -0.092  -0.096

Other  -0.347 *  -0.342

Migration background (ref.: no)  -0.121  -0.120
Constant -0.003 0.369 0.053 0.415
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Statistics     
AIC 7424.059 7302.438 7423.518 7301.921
BIC 7435.801 7437.478 7441.132 7442.833
R2 0.000 0.061 0.001 0.061
N 2621 2621 2621 2621

Notes: * p < 0.05; ** p < 0.01; *** p < 0.001 (two-sided tests). These regressions use the 19th Decem-
ber 2014 as a placebo test.
Source: ESS7e2_2
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