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Abstract

We study the online and offline effects of content moderation on social media using the
introduction of Germany’s “Network Enforcement Act” (NetzDG), which fines social media
platforms failing to remove hateful posts. We show that the law transformed social media
discourse: posts became less hateful, refugee-related content less inflammatory, and the use of
moderated platforms increased. The NetzDG also had offline effects by reducing anti-refugee
hate crimes by 1% for every standard deviation in exposure to far-right social media use. The
law reduced hate crimes partly by making it harder for perpetrators to coordinate, without
changing attitudes toward refugees.
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1 Introduction

One of the most frequently voiced charges against social media platforms, such as
Facebook and Twitter, is that they have amplified existing societal tensions. Forty
percent of Americans have experienced some form of online harassment (Anti-Defamation
League, 2022), and many are concerned that hateful conversations on social media might
contribute to the spread of hateful attitudes offline. Recent empirical evidence suggests
that hateful posts on social media can indeed spill over into violent offline actions against
ethnic and religious minorities (Bursztyn et al., 2019; Miiller and Schwarz, 2021, 2023).
Social media companies have not sat idle in addressing these problems. Hate speech
has been officially prohibited on YouTube since at least 2006, on Facebook since at least
2012, and on Twitter since 2015 (Twitter, 2015; Gillespie, 2018). However, efforts at
content moderation remain highly controversial: Some people object that platforms
are not moderating enough, while others raise concerns about online censorship. To
evaluate whether content moderation policies are socially desirable, it is therefore crucial
to understand whether content moderation can reduce online hate and offline violence.
This paper sheds light on this question by focusing on the first legal change explicitly
aimed at incentivizing social media platforms to increase their moderation efforts:
the German “Netzwerkdurchsetzungsgesetz” (Network Enforcement Act, henceforth
NetzDG). The NetzDG was enacted on September 1, 2017, in response to a spike in
online hate speech during the influx of more than one million refugees into Germany
as a result of the 2015-2016 refugee crisis. The law marks a unique and unprecedented
legal change that introduced penalties for large social media platforms of up to €50
million for failing to remove hateful content promptly.! As such, the law drastically
changed social media providers’ incentives to moderate such content and has been called
a “key test for combatting hate speech on the internet” (Echikson and Knodt, 2022).
This paper investigates whether the increased content moderation efforts induced
by the NetzDG decreased online and offline hate. In our analysis, we focus on toxic
online content and real-life hate crimes targeting refugees, given the widespread nature
of anti-refugee sentiment in the German context during that period (see Miiller and
Schwarz, 2021). Building on this existing work, we analyze the Twitter and Facebook
accounts of followers of the far-right party Alternative for Germany (“Alternative fiir
Deutschland,” henceforth AfD). At the time the NetzDG was enacted, the AfD was the

third-largest party in the German parliament, having risen on a platform of anti-refugee

1The NetzDG targeted social media companies with more than two million users. Besides Facebook
and Twitter, the law applies or has applied to Change.org, Instagram, Google Plus, YouTube, Pinterest,
Reddit, SoundCloud, TikTok, Twitch, and Jodel.



rhetoric. Importantly, the AfD also had, and still has, the largest Facebook following of
any German party.

The empirical analysis proceeds in two parts. In the first part, we focus on the
online effects of the NetzDG. To measure the impact of the law on the hatefulness
of refugee-related Twitter content, we collect the universe of tweets that contain the
word “refugee.” We measure the hatefulness of these tweets using Google’s Perspective
API, a machine learning algorithm commonly used in industry applications and as
a benchmark in academic studies. This algorithm assigns a “toxicity” score to each
tweet, which can roughly be interpreted as the fraction of individuals considering it
offensive or disrespectful. In a difference-in-differences analysis with Twitter data, we
compare the content produced by “toxic users” and “non-toxic users” before and after
the NetzDG was implemented. Intuitively, users who posted more toxic tweets before
the law’s passing should be more exposed to more stringent online content moderation.
We consider two definitions of “toxic” users: those whose tweets, on average, fall into the
top quartile of toxicity pre-NetzDG, or those who follow the AfD account on Twitter.

Consistent with an increase in content moderation efforts, we find an immediate
and significant decrease in the toxicity of refugee-related tweets after the NetzDG became
binding. Compared to the pre-period mean, there is a 19% (0.33SD) drop in the toxicity
of tweets posted by users in the top quartile of pre-NetzDG toxicity and a drop of around
5% (0.08SD) for tweets posted by AfD followers. The results are robust to alternative
definitions of “toxic users” and alternative measures of toxicity, including a measure of
threats against an individual or group. We also document a similar reduction in the
toxicity of overall tweets beyond refugee-related content.?

We provide two additional pieces of evidence on how the NetzDG changed the
content of online discussions beyond its effect on toxicity. First, we analyze the frequency
of words used by toxic relative to non-toxic users before and after the law. We find a
clear shift away from inflammatory issues such as rape and other forms of sexual violence,
terrorism, and Nazi comparisons in refugee-related Twitter content. Second, we train a
machine learning topic model and show that left-leaning topics such as antisemitism,
feminism, and concerns about neo-Nazis became more prevalent after the NetzDG, while
refugee and terrorism-related content received less attention. We find no evidence for
changes in discussions of censorship or disengagement with controversial political issues,
which suggests that most users did not express concerns that the policy stifled freedom

of expression online.

2Given that historical data from the Twitter API gives access to surviving tweets (i.e., the ones not
removed by Twitter), these effects are likely driven by both a mechanical removal of hateful tweets and
a deterrence effect on the production of hateful content.



As a last piece of evidence on the online effects, we study the impact of the NetzDG
on the usage of different social media platforms. For this analysis, we collect a panel of
web traffic data at the platform-country level, covering Germany and other Western
countries and platforms targeted by the NetzDG and comparable untargeted platforms.
Using a triple-difference design, we compare changes in the usage of platforms affected by
the NetzDG relative to other platforms in Germany as opposed to other countries. These
estimates suggest that the NetzDG increased the unique users of affected platforms
by 8.1%. This finding is consistent with the idea that, for many users, platforms that
enforce content moderation more stringently might be more attractive, perhaps because
hate speech excludes some people from online conversations (Waldron, 2012).2

The second part of the paper studies the offline effects of the NetzDG. We
investigate whether the policy-induced content moderation efforts also translated into
fewer real-life hate crimes against refugees. For this analysis, we exploit municipality-
level differences in the exposure to far-right social media content. To the extent that
the NetzDG limited online hate speech, one would expect a decrease in the number of
anti-refugee incidents in areas where more people were exposed to hateful content in the
first place. Using two-way fixed effects regressions, we find that the introduction of the
NetzDG led to a reduction of anti-refugee incidents in municipalities with many AfD
Facebook followers. Specifically, municipalities with one standard deviation higher AfD
followers per capita saw a 1% reduction in the number of anti-refugee incidents.

The underlying identification assumption of this approach is that in the absence of
the NetzDG, municipalities with different prior exposures to hate speech on social media
would have seen similar trends in anti-refugee incidents. In support of this assumption,
we show that municipalities with different levels of AfD followers had similar trends in
hate crimes in the period leading up to the enactment of the NetzDG. Our findings are
also robust to controlling for many municipality characteristics and a large battery of
sensitivity checks. For example, the estimates are not driven by differences in support for
the AfD in the 2017 federal election, by general local social media or internet penetration,
nor by the number of pre-existing refugees. The results are also unlikely to be driven by
the tailing off of the refugee crisis itself. These main results remain unchanged if we
consider Twitter-based (as opposed to Facebook-based) exposure measures, alternative

variable transformations, different standard errors, or more restrictive fixed effects.

3Note that this finding does not necessarily imply that platforms find it profitable to increase their
content moderation efforts. Content moderation—particularly when responding to user reports (as is
the case of the NetzDG)—can be quite resource-intensive since it typically requires humans to review
content manually (Gillespie, 2018).



We provide evidence that both the number of consumers and producers of anti-
refugee content in a municipality matter for reducing anti-refugee incidents. Specifically,
we find a stronger reduction of anti-refugee hate crimes, over and above what is predicted
by the number of AfD followers (consumers), depending on the frequency with which users
produce content on the AfD’s Facebook page (as measured by posts, likes, comments, or
shares). For example, municipalities with one standard deviation higher number of posts
per AfD follower experience a further 0.5 percentage point reduction in the number of
anti-refugee hate crimes after the NetzDG.

We further corroborate our main evidence using a synthetic control group approach,
comparing overall hate crimes in Germany (including those unrelated to refugees) to other
countries using a harmonized cross-country dataset. Specifically, we build a synthetic
control for Germany using data for the period 2009-2020 from 21 donor countries,
following the methodology of Abadie and Gardeazabal (2003) and Abadie et al. (2010).
Using the full path of pre-intervention hate crimes as predictors, we find that the policy
resulted in an annual decrease in 0.03 hate crimes per 10,000 inhabitants, or roughly
250 fewer hate crimes per year. This finding is robust to a battery of robustness checks,
including placebo exercises that assign treatment to other countries or that focus on the
overall rate of homicides (which should not be affected by the NetzDG).

Finally, we examine two plausible mechanisms for why content moderation prompted
by the NetzDG has prevented anti-refugee hate crimes. The NetzDG could (1) make it
harder to coordinate attacks online or (2) change individual attitudes towards refugees.
We provide some evidence suggesting that the NetzDG made the coordination of anti-
refugee incidents more difficult by differentiating incidents by the number of perpetrators.
For this analysis, we hand-coded how many persons were involved in an attack on refugees
for the 10,080 incidents in our data based on a description of each case. In line with the
hypothesis that the NetzDG disrupted the ability to coordinate online, we find that the
estimates are twice as large for anti-refugee incidents committed by multiple relative to
single perpetrators. These findings are consistent with existing evidence in the literature
that coordination may be an important mechanism in explaining the link between online
and offline violence (Bursztyn et al., 2019; Miiller and Schwarz, 2021).

We also analyze whether the NetzDG led to changes in the attitudes of social media
users towards refugees using data from the German Socio-Economic Panel (GSOEP,
Goebel et al., 2019). To this end, we investigate within-person changes in attitudes and
actions toward refugees, comparing active social media users relative to non-users. We

find no evidence for improved attitudes toward refugees considering all respondents or



conditioning on AfD supporters. These ndings make it unlikely that more positive
attitudes toward refugees predominantly explain the reduction in anti-refugee incidents.
Taken together, our ndings suggest that the NetzDG had signi cant e ects on
online discourse and o ine violence. However, our view is that the policy implications
of these ndings are not entirely obvious. Our evidence is consistent with the NetzDG
helping reduce the use of social media for coordinating anti-refugee incidents without
reducing its use for discussing controversial political issues. The increase in the unique
number of social media users is also consistent with content moderation helping in-
clude more users in online conversations. That said, any complete welfare analysis
would require investigating other o ine e ects beyond hate crimes, such as a potential
undermining of freedom of speech, which is harder to measure with observational data.

Contribution to the literature. We mainly contribute to three strands of the
literature. First, there is a growing literature on the real-life e ects of social media.
Existing work has investigated the impact of social media, among other outcomes, on
mental health and well-being (Allcott et al., 2020; Braghieri et al., 2022), polarization
(Sunstein, 2017; Allcott and Gentzkow, 2017; Boxell et al., 2017; Levy, 2021; Mosquera
et al., 2020), protests (Enikolopov et al., 2020; Acemoglu et al., 2017; Fergusson and
Molina, 2021; Howard et al., 2011), corruption and con dence in government (Enikolopov
et al., 2018; Guriev et al., 2020), and voting (Bond et al., 2012; Jones et al., 2017;
Fujiwara et al., 2023). See Zhuravskaya et al. (2020) for a review of the recent literature
on the political e ects of social media. Most closely related is the work that provides
evidence of the impact of social media on hate crimes (Maller and Schwarz, 2021, 2023;
Bursztyn et al., 2019; Du, 2023; Cao et al., 2023) for di erent social media platforms,
countries, and minority groups. Despite this growing body of evidence, we know very
little about how to e ectively curb the adverse real-world e ects of hateful social media
content. To the best of our knowledge, our paper is the rst to provide evidence about
the o ine impact of online content moderation policies.

Second, we contribute to a nascent literature that studies platform decisions and
content moderation strategies in the context of hate speech and toxic content (Liu
et al., 2021; Madio and Quinn, 2021; Kominers and Shapiro, 2024)limenez Duian
(2022) nds that changing beliefs about content moderation has an insigni cant e ect

4There is a parallel literature studying the moderation of misinformation. See Barrera et al. (2020);
Henry et al. (2022); Guriev et al. (2023) for recent experimental work comparing di erent interventions
targeting misinformation and Aridor et al. (2024) for a review. Another slightly related literature is
the work on censorship of the internet and social media in autocratic regimes (Qin et al., 2017; Chen
and Yang, 2019).



on consumer surplus. This nding suggests that the most sizeable welfare e ects of
content moderation could be due to its impact on out-of-platform outcomes, such as
hate crimes. Beknazar-Yuzbashev et al. (2022) nd that lowering users' exposure to
toxic content on social media can decrease several measures of engagement and decrease
the likelihood of posting subsequent toxic conterit. Muller and Schwarz (2022) study
the aftermath of Donald Trump's Twitter account deletion during the January 6 Capitol
attack in the United States and document decreases in online toxicity but also platform
engagement of Trump's followers vs. nonfollowers. Our ndings on online toxicity are
consistent with prior work by Andres and Slivko (2021), who estimate the e ect of the
NetzDG on the toxicity of right-wing Twitter users in Germany relative to Austria
with a di erence-in-di erences design. In line with our results, they nd that German
AfD followers posted relatively less toxic content after the NetzDG. Di erent from their
analysis, we focus orwithin-country variation for the results on online toxicity. In
addition, our paper is the rst to jointly study changes in online content, platform usage,
hate crimes, and attitudes in the aftermath of the NetzDG.

Lastly, we speak to a broader literature on the e ects of media on violence. Research
by Yanagizawa-Drott (2014), DellaVigna et al. (2014), and Adena et al. (2015), for
example, suggests that nationalist propaganda on the radio can increase the prevalence
violence against minorities. Djourelova (2023) shows the e ect of slanted language on
attitudes toward immigrants. In other work, Dahl and DellaVigna (2009), Card and
Dahl (2011), and Bhuller et al. (2013) investigate the e ect of movies, TV, and the
internet on di erent types of violence. Unlike social media, traditional media undergoes
editorial processes and is easier to subject to regulatory oversight. Instead, social media
companies indirectly shape content through platform design and content moderation.
Nevertheless, our ndings suggest that, even in this setting, a policy that imposes
penalties (much like a Pigouvian tax) can a ect online content and potentially reduce
0 ine externalities.

2 Background

In August 2015, Chancellor Angela Merkel declared that Germany would welcome a
large number of refugees from the Syrian Civil War and other con icts who had arrived
in Europe in the previous months. Following this \Wir scha en das!"(we can do this)

STheir engagement decrease might seem at odds with the increase we document in the usage
of platforms in response to higher moderation. However, toxicity could increase engagement while
decreasing the utility from joining a platform (Beknazar-Yuzbashev et al., 2024). Our nding of an
extensive margin e ect is consistent with users, on net, deriving a higher bene t for more moderation.



speech, over 1.3 million refugees entered Germany over the 2015-2016 period. The in ow
of refugees only slowed considerably after the European Union struck a deal with Turkey
in March 2016, in which Turkey agreed to prevent Syrian refugees from crossing over to
the EU in exchange for nancial compensation (Parliament, 2016).

The large in ow of asylum seekers into Germany was accompanied by a are-up
in the number of anti-refugee incidents. The non-pro t organization \Amadeu Antonio
Stiftung” recorded more than 10,080 hate crimes targeting refugees in Germany between
2016 and 2020, visualized in Figure 1. Hate crimes spiked after Merkel's \Wir scha en
das" speech and peaked following the widely-reported 2016 New Year's Eve sexual
assaults by refugees in Cologne. The frequency of these hate crimes also drew the
attention of the international news media (see, for example, New York Times, 2017).
Importantly, hate crimes against refugees continued even after the ow of refugees to
Germany stopped following the EU-Turkey deal in March 2016.

Figure 1: Attacks on Refugees in Germany, 2015-19

Notes: This plot shows the monthly number of refugee attacks in Germany between 2015 and 2019
based on data from the Amadeu Antonio Stiftung, a non-pro t organization. The dashed vertical lines
mark the date of Merkel's \Wir scha en das!" speech and important dates in the creation and approval
of the NetzDG.

In previous research, Mdller and Schwarz (2021) showed that social media played a
role in this wave of anti-refugee crime. In particular, the Facebook page of the Alternative
for Germany (AfD) became an important platform for the spread of anti-refugee content.
The evidence suggests that these far-right Facebook pages helped propagate anti-refugee
sentiment, and the exposure to such online content motivated real-world anti-refugee
incidents.



In August 2015, Germany's Minister of Justice Heiko Maas demanded that social
media companies should enforce existing laws prohibiting hate speech (Economist,
2018). In an open letter, Maas wrote: \The internet is not a lawless space where
racist abuse and illegal posts can be allowed to ourish [...]." Due to what he deemed
insu cient action by the social media companies, Maas introduced a rst draft of the
\Netzwerkdurchsetzungsgesetz" (NetzDG) in March 2017 to stem the wave of hateful
content that was circulating on German social medi&.The rst draft of the NetzDG
stated explicitly that \hate speech and other criminal content that cannot be e ectively
combated and prosecuted pose a great threat to peaceful coexistence in a free, open and
democratic society” (authors' translation; Deutscher Bundestag, 2017). The NetzDG
eventually passed the German parliament in September 2017. The NetzDG became law
in October 2017 and penalties went into force on January 1st, 2018.

The NetzDG was \the rst law that formalizes the process for platform takedown
obligations" (Kohl, 2022). While it was not the rst attempt at regulating online content
moderation, the law marked a clear shift in the incentives of social media platforms.
For the rst time, a law established nancial penalties of up to¢ 50 million if social
media companies with more than 2 million registered users in Germany failed to remove
hateful content within 24 hours of being reported by German usefsThe rst companies
to be covered by the law were Google (YouTube and Google+), Facebook (Facebook
and Instagram), Twitter, and Change.org (Echikson and Knodt, 2022.To incentivize
users to report hateful content, the NetzDG required platforms to implement dedicated
buttons to report violations against the law. Appendix Figure A.1 shows an example of
such a reporting tool. The law also imposed an unprecedented transparency requirement

6Before the NetzDG, Maas had attempted to work with the major social media companies to reduce
the prevalence of hate speech. In December 2015, the Task Force Against lllegal Online Hate Speech|
formed by Facebook, Twitter, Google, and some anti-hate advocacy groups in Germany|signed a
Code of Conduct. The companies agreed to remove hate speech promptly and to facilitate user reports.
However, after several months, Maas noted that \the networks aren't taking the complaints of their
own users seriously enough,” which led him to introduce legislation with monetary penalties (Kaye,
2019). At the European level, Facebook, Microsoft, Twitter, and YouTube signed a voluntary Code
of Conduct with the European Commission in May 2016 to review reported illegal content within 24
hours (Gillespie, 2018). See Gorwa (2019) for a compilation of formal and informal platform governance
e orts around that time.

" After receiving user reports, companies typically evaluate whether the content violates their
guidelines. If so, they take action on the content (e.g., delete a post globally). If the content does not
violate their guidelines, it is assessed visa-vis the German Criminal Code listed in the NetzDG. If it
is considered unlawful under the NetzDG, companies disable access to that content in Germany. See
for example, a recent transparency report by Instagram:https://transparency.fb.com/sr/netzdg-
report-english-ig-jul-21

8Subsequently, other platforms such as Jodel, TikTok, Reddit, SoundCloud, Pinterest, and Twitch
started providing the transparency reports required by the law. Seehttps://www.bundesanzeiger.
de/pub/de/suchen2?7 .



for platforms to publish a biannual report on their content moderation activities (Heldt,
2019).

Similar provisions for social media platforms later became part of the \Online Safety
Bill" in the United Kingdom and the \Digital Services Act" of the European Union,
even though these laws do not implement direct nancial penalties for platforms. Thus,
the NetzDG provides a crucial testing ground for the e ectiveness of such legislation. In
the next section, we describe our main data sources that will allow us to investigate the
impact of the NetzDG on online hate speech and o ine hate crimes.

3 Data

Our main analysis builds on ve separate datasets. First, we construct a database
of refugee-related tweets that allows us to study the impact of the NetzDG on the
toxicity of online content. Second, we construct a web tra ¢ panel at the country-
platform-quarter level that allows us to measure the e ect of the law on the treated
platforms' user base. Third, for our analysis of the o ine e ects of the NetzDG, we
construct a municipality-quarter panel of anti-refugee incidents. Fourth, we use survey
responses from the German Socio-Economic Panel (GSOEP) (Goebel et al., 2019) to
study attitudes towards refugees. Fifth, for our synthetic control analysis, we build a
cross-country panel of total hate crime. We describe the main data sources for each
dataset in the following.

Refugee-related Twitter Content

To provide evidence for the e ects of the NetzDG on the toxicity of social media content,
we create a tweet-level dataset measuring the online toxicity of refugee-related tweets.
We focus on Twitter data because Facebook, unfortunately, does not allow the collection
of posts directly from user pro les. In contrast, Twitter provides rich post and user
data, and, importantly, it is also one of the twelve platforms that have been subject to
the NetzDG.

We use the full-archive search endpoint of Twitter's Academic APl and obtain all
tweets containing the word \Flschtling" (German for refugeg between January 2016 and
December 2019. As discussed in Section 2, the focus on refugee-related Twitter content
is motivated by the increases in online hate speech that occurred during the refugee
crisis and the existing evidence that links this online content to o ine violence. We
thus investigate the e ect of the NetzDG on the hatefulness of refugee-related German
tweets. In total, this dataset contains 811,332 tweets. Appendix Figure A.2 plots the

9



monthly number of tweets mentioning the word \Flachtling" (refugee), which shows no
downward shift in the number of refugee-related tweets after the implementation of the
NetzDG. We also investigate changes in the overall discourse on Twitter by collecting
all other tweets posted by the users in our sample. To identify the political leaning of
users, we additionally scraped the Twitter follower lists of all major German parties.
These lists allow us to identify which Twitter users follow the AfD's Twitter account.

We measure the hatefulness of online content using Google's Perspective API
(Wulczyn et al., 2017; Dixon et al., 2018). This API returns a machine-learning-based
\toxicity" score between 0 and 1 (where 1 is the most toxic). The score is interpreted as
the fraction of people who consider the content to be \toxic," which is de ned as \a rude,
disrespectful, or unreasonable comment that is likely to make you leave a discussion."
Besides the main toxicity measure, the API also provides other scores, which include
severe toxicity, identity attack, insult, profanity, and threat.®

Appendix Table A.2 contains summary statistics for our sample of refugee tweets.
On average, refugee-related tweets have a toxicity score equal to 0.4. To get a sense of
what kind of language these numbers imply: \lch mag keine Flachtlinge” (I don't like
refugees) has a toxicity score equal to 0.41, and \Flschtlinge sind Mull" (Refugees are
trash) has a toxicity of 0.8. Around 29% of tweets in the sample were posted by AfD
followers, and 50% of them were posted by users following at least one political party.
In Appendix Table Table A.1, we provide several examples of toxic tweets in our data.

Platform Usage Panel

To measure the e ect of the NetzDG on the usage of websites targeted by the law, we
construct a panel dataset with web tra ¢ data at the website-country-quarter level. We
obtain the number of unique users and total visits between January 2017 (the earliest
available data) and 2019, for seven major online platforms in 36 OECD countries from
Semrush.cont® Four of the selected platforms (Instagram, Twitter, YouTube, and
Facebook) were the rst ones to be subject to the NetzDG in Germany, while three
were never subject to it (Amazon, Net ix, and Wikipedia). We focus on the largest
platforms because web tra ¢ data is estimated from clickstream data from a panel of

9See https://developers.perspectiveapi.com/s/about-the-api-attributes-and-
languages?language=en_US

10These countries are those that joined the OECD before 2020, sdtps://www.oecd.org/about/
document/ratification-oecd-convention.htm

10



users' browsing behaviour (collected from browser extensions and mobile applications),
which is imprecise for smaller platformg?

Municipal Anti-Refugee Hate Crime Panel

The analysis of the o ine e ects of the NetzDG is based on a panel dataset for the
number of anti-refugee hate crimes for each German municipality between January
2016 and December 2019, aggregated at the quarterly level. The underlying data on
anti-refugee hate crimes were collected by the Amadeu Antonio Foundation and Pro
Asyl (a pro-asylum NGO)1!? Information on around three-quarters of these incidents
comes from administrative police data reported based on parliamentary requests. All of
the 10,080 anti-refugee crimes are classi ed into four groups. The most common cases
are property damage to refugee homes (7,814 incidents), followed by assault (1,693),
incidents during anti-refugee protests (72), and arson (153). 348 events are classi ed as
\suspected cases" that are still under investigation. We provide one example for each
class of anti-refugee incidents in Appendix Table A.3. We are able to link incidents to
their corresponding municipality because they are geo-coded with exact longitude and
latitude. We assign these incidents to municipalities using shape les provided by the
© GeoBasis-DE/BKG 2016 websité?3

Most of the additional municipality-level variables are based on the replication
data from Maller and Schwarz (2021)t* The main measures of far-right Facebook usage
from Muller and Schwarz (2021) which we use in our analysis are based on the number of
AfD Facebook followers in each municipality, which was obtained by hand-collecting and
geo-coding a place of residence for 34,389 users who interacted with AfD's Facebook's
page as of October 2017. The motivation to use the AfD's Facebook page is that the
AfD is a right-wing populist party whose Facebook page is arguably the key platform
for anti-refugee content online and has a broader reach than the Facebook page of any
other German party. Moreover, we focus on Facebook because it is the most widely
used platform in the German setting. We augment the data with information about the

n particular, it is likely that there are not enough observations at the country-quarter-website
level for smaller platforms. Seehttps://www.semrush.com/blog/what-is-clickstream-data/ . For
example, Change.org, which was the one other platform among those initially subject to the NetzDG,
has only 1.6% of Facebook's tra ¢ according to Semrush estimates.

12These data are available at https://www.mut-gegen-rechte-gewalt.de/service/chronik-
vorfaelle

13The analysis is conducted on the level of 4,679 German municipalities (\Gemeindeverwaltungsver-
band"). After removing uninhabited areas, we are left with 4,466 municipalities in our sample. We use
the level of the \Gemeindeverwaltungsverband" instead of \Gemeinden" since the area and population
of these administrative areas are more similar.

14The underlying reproduction le is available here.
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activity of each user. This allows us to construct the number of posts, likes, comments,
and shares for each AfD user

We visualize the relationship between far-right Facebook usage and hate crimes in
Figure 2. The map shows quintiles of AfD Facebook usage per capita overlayed with
the location of anti-refugee incidents (orange dots). There is considerable geographical
variation in both incidents and AfD users. Appendix Table A.4 presents summary
statistics for anti-refugee incidents, our measure of exposure to online hate speech (AfD
users per capita), and our control variables. The unit of analysis is a municipality-quarter.
There are 10,080 anti-refugee incidents in our sample. There was at least one incident
in every quarter of our study period, and 48% of municipalities experienced at least one
incident. On average, municipalities have 3 AfD users per 10,000 inhabitants and 80%
have at least one AfD user.

To control for the number of Facebook users in a municipality, we create a measure
using Google search. In particular, we use a list of the names of over 2,000 German
cities as well as all German municipalities and use the Google Search API to obtain
the number of people who indicate living in each municipality on their Facebook pro le.
To do so, we search for \Lives in:City Name" restricted to Facebook.com, whereCity
Name corresponds to either a city's or municipality's name. These Google searches
return the number of Facebook user pro les where people indicate living in a particular
municipality, which should be a sound proxy for the number of local Facebook users.

We further construct an alternative exposure measure based on the number of AfD
Twitter followers in a municipality. For this measure, we use the location information
from the user pro les that we have collected for our analysis of Twitter content. This
data allows us to verify our ndings based on the exposure to hateful content on an
alternative social media platform.

Finally, we add municipality-level socio-economic controls and measures of voting
and media consumption behavior. The main source of socioeconomic data is the
German Statistical O ce, which disseminates regional data via www.regionalstatistik.de.
For each municipality, we can measure population by age group, GDP per worker,
population density, and the vote results for the German Federal Election in September
2017. We also have data on the immigrant and asylum-seeker population share. Data
on broadband internet availability comes from the Federal Ministry of Transport and
Digital Infrastructure (BMVI). To measure the popularity of traditional media, we use
data for 2016-2017 newspaper sales from the \Zeitungsmarktforschung Gesellschaft der
deutschen Zeitungen (ZMG)" (Society for Market Research of German Newspapers),

5The shares were not included in the replication le but stem from the same Facebook scraping.
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